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UNDERSTANDING RURAL BUILDING SYSTEMS IN INDIA:
Building Practices and Delivery Processes in Rural Bundelkhand

ABSTRACT

Building practices in rural areas have developed in response to a variety of
interrelated factors like climate, local physiography and socio-cultural traditions. The
rural house is as much an agrarian product as the crops and livestock depending on a
balanced eco-system. It is characterised by a dependence on the immediate natural
environment for materials, high labour and low energy inputs in construction.
Unfortunately, depletion of natural resources, changes in resource management structures
and rapid monetisation of the rural economy have had abrupt and often detnmental effects
on the condition of rural shelter.

This research attempts to understand the characteristics of rural building systems in
order to identify the nature of interventions required to facilitate the process of shelter
upgrading. From a study of six villages in Jhansi district of Bundelkand region, the study
demonstrates that indigenous building practices and delivery processes can form effective
links in the process mentioned. Local building materials, techniques of construction,
service transaction, and methods of skill and information transfer are studied to analyse the
factors which influence appropriation of available options by users. The specific character
of the rural building system - that of a network is highlighted. The building network is
characterised by a high degree of local control on construction and management,
incremental upgradability and variety and flexibility in delivery processes

This study indicates that effective and sustainable interventions in resources,
technologies and delivery processes in rural India will need to utilise the potential offered
by the ‘network nature’ of rural building systems. Any new or improved systems of
construction will have to be supplemented by increasing users’ access to them and will
need to pass through the tests of:

- Enlarging the range of available options,
- Augmenting (at least not limiting) the variety and flexibility in delivery options and,
- Increasing the level of local control in construction and management.

Understanding Rura! Building Systems in India



COMPRENDRE LA CONSTRUCTION RURALE AUX INDES:
Les pratiques de construction et les processus de distribution
dans la région de Bundelkhand

RESUME

Les pratiques de construction dans les régions rurales se sont développées en réponse a
une variété de facteurs tous liés entre eux, comme le climat, I’environnement physique et les
traditions socio-cuturelles. Comme la moisson et le cheptel, la maison rurale est un produit
agraire qui dépend aussi d’un systéme écologique équilibre. Elle se caractérise par une
dépendance de I’environnement naturel immédiat, d’une main-d’ceuvre nombreuse et d’une
basse consommation énergétique dans la construction. Malheureusement, I'épuisement des
ressources naturelles, les changements dans la structure de la gestion des ressources et la
rapidité de la monétarisation de I’économie ont eu des effets brutals et néfastes sur Ia condition
de I'habitat rural.

Cette recherche tente de comprendre les différentes caractéristiques des systémes de
constructions rurales, dans le but d’identifier Ia nature des interventions nécessaires & fournir
pour faciliter le processus de restauration de ’habitat rural. L’éude de six villages dans le
district Jhansi de la région de Bundelkhand démontre que les pratiques de construction en
cours et le processus de leur distribution peuvent contribuer efficacement a la restauration de
I’habitat rural. Les techniques et les matériaux locaux de construction, les méthodes des
services de transactions et le transfert de "expérience et des connaissances sont étudiés, pour
faire ressortir les facteurs influents dans "appropriation des options disponibles par les
COnNStTucteurs-usagers.

Cette étude tente & démontrer que I'utilisation efficace et durable des ressources, des
technologies et des moyens de production devront utiliser le potentiel offert par le “réseau des
constructions rurales vernaculaire”. Tous systémes nouveaux ou améliorés devra répondre aux
exigences suivantes:

- élargir le choix des options disponibles,

- augmenter 1a variété et la flexibilité des options de distribution et,

- intensifier le degré de control des utilisateurs locaux sur I'exécution et la gestion de Ia
construction.
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PREFACE

“Why plant a new tree where an established tree already standsT" asks the Gaia Atlas
of Planet Management Traditional societies are like established trees with their roots deeply
anchored in the history and culture of an area. Development proposals produced by remote
government officials often ignore these local systems in their attempts to improve and
‘develop’ them. Remote solutions almost always lead to a mismatch of real needs and
solutions. It is only when we truly understand local problems and solve them at local leveis,
that we will be able to achieve the global goal of sustamable development. Loczlised actionis
the key to resolve many global problems and local action can only occur through a holistic
understanding of local issues and ways of life

Conceming the study of indigenous built environments, Nezar Alsayyad has remarked:
“we ought to pay more aitention 10 those stories our peopie tell, the stories that can only be
acquired through growing up in a certain culture”. In this spirit, the thesis has been put
together by talking to the villagers and people who have and worked in rural areas, and by
reading about their life-experiences: both tangible - quantitative and intangible - qualitative.

Before we begin, some comments on the writing-style may be useful as a guide to the
reader:

Firstly, local terms have been liberally used to preserve the spirit of the thesis. These
are italicised and wherever possible, have been explained in the text. A glossary of terms is
provided at the beginning of the document to assist the reader.

Secondly, instead of metric units, lengths and areas are expressed in feet and square
feet respectively, this being the commonly used measurement system in the local area studied.
In the drawings, East orientation along with the standard North sign is indicated as it represents
the local reference for orienting the buildings.

Thirdly, the use of ‘hyphens’ needs an explanation. Changing techmques and
technologies often suggest new word forms to describe them. Until the technical vocabularies
have fuily adopted the ‘neologismy’, there is a tendency to show their origin by using a hyphen.
The hyphen is used of course for some intra-specific distinctions but here also, there are relative
degrees of acceptance in different linguistic cultures. Without trying to resolve this, I have
mamly tried to be consistent.

Finally, the issue of gender distinction also needs to be brought up. Historically, certain
skilled jobs like masonry and stone-carving have been the domain of men. However, women
have always been an intrinsic part of the building system with distinct roles and responsibilities.
Many established roles are in the process of being transformed but the forms of address will
take longer to change. Moreover, the masculine form of addressing a villager in the document
is used in a generic manner, without favour or prejudice to any gender,

The thesis concludes with thoughts and reflections entitled “final remarks’, the
‘learning’ however, continues. This thesis has been more than a mere fulfilment of the
requirements of the degree of Master of Architecture, it is the beginning of a process of
understanding indigenous processes of development in search for a truly sustainable human co-
- Zeenat
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Giossary of Terms’

Abadi
Awaas
Basti
Beldar
Brahmin
Chabutra
Chapti
Chulha
Diwali
Einth
Farshi
Gol
Grahak
Gram-sabha
Gumma

Harijan

Jajmani
Jati
Kanpuri
Katcha
Khanda

Khaprel
Laughariya
Lipai

Madrasi
Mistri
Panchayat
Patti
Patti-farshi
Pokhar
Pucca
Raj mistri
Sahariya
Thakur
Yojna

Residential zone in a village

Shelter

Settlement

Unskilled labourer; here unskilled construction worker

A member of the traditional priestly class amongst the Hindus
Platform

Flat

Stove

Festival of lights; Diw(y)a = oil lamp,

Brick; here, the locally manufactured thin fired brick

Farsh = flat floor; here, flat stone roof, terraced with cement concrete.
Round

Client

Village society

Modular masonry unit; here, the 9°x4.5"x3"” modular fired brick,
manufactured locally or imported from distant areas.

Children of God - 2 name given to the lowest caste, supposedly
untouchable community amongst Hindus.

Barter based traditional system of service transaction in rural areas.
Caste

Belonging to or pertaining to Kanpur (a city in North India).
Temporary

Regular or modular masonry unit; here used for dressed stone units and
concrete blocks. '

Clay tile for pitched roofs

Tribal community of blacksmiths

Plaster made of 2 mixture of mud and fresh animal dung, also the act of
plastering wall, ceiling and floor surfaces using one’s hands.
Belonging to or pertaining to Madras (a city in South India).

Artisan - mason

Village assembly

Patta = flat slab or plank; here stone slab.

Same as farshi - stone slab roof terraced with concrete.

Water hole; here, a pond

Permanent

Raj(a) = king; here, head, the senior most and/or highly skilled mason.
Tribal community local to Bundelkhand - traditionally hunter-gatherers
A member of the traditional warrior class amongst the hindus

Scheme

! Local Hindi terms are listed here, many of these terms are locale specific and differ from place to place even in the
Hindi speaking regions of India.
Local geological terms and names of trees and plants ure explained within the text.
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CEAPTERI - INTRODUCTION

India is a essentially a rural country. India’s populatior: is about 900 million,
threatening to touch the one billion mark by the turn of the century. More than 600
million or 75% of this population lives in rural areas,' where the main source of livelihood
is agriculture or pastoral activities. A majority of the rura! population live in small and
highly dispersed villages of less than 5000 people. Life in these villages is characterised by
illiteracy, ili-health with limited or no access to safe drinking water, sanitary facilities nor
electricity. The bulk of rural trade and transaction systems falls outside the formal market
systems, making it difficult to break the vicious circle of rising population, increasing
poverty and falling standards of living *

As a reaction to the unmanageable urbanisation in India, as in most of the Third
World, the attention of professionals dealing with human settlements issues has mainly
been concentrated upon problems associated with urban explosion and decay. Rural
habitats and their problems have been largely ignored. A deeper study would however
indicate, that much of the “urban problématique” is in fact symptomatic of Third World
development policies characterised by urban biases and rural neglect.® Moreover, trends
indicate that, despite the rapid pace of urbanisation, most Asian and African countries shall
continue to be largely agrarian and rural in character for several decades® - dependent on a

“biomass based (subsistence) economy.™

! This Ggure is based on the Census of India projections after the 1991 census. The 1981 census had given the figure
of India"s rural population as 570 million. {Aromar Revi; Shelter in India (Vikas, New Dethi, 1990), pp. 20, 21].
IRevi (1990), p. 16.

> Michael P. Todaro and Jerry Stilkind: Citv Bias and Rural Neglect: The dilemms of Urban Development (New
York: Population Council, 1981),

Lester R. Brown and Jodi L. Jacobson; “The Future of Urbanization: Facing the Ecological and Economic
Constraints”™, World Watch Paper, no. 77 (World Watch Institute, May 1987), p. 12,
HI-LthcAguKhan,“Opmngamrb: Sixth International Seminar on Architectural Transformations in the Islamic
World, October 19-22, l%l"m]}gﬂ@mﬂ_}_&m 1, vol. I, The Aga Khan Award for Architecture.
{Concept media, 1982).PP Xiv - xvi,

(PhDwas,Urbmdechonﬂlemg.MmhmhsumofTechmlogy.anba1985),p 257 and
Mmmbﬁmﬂmmmwm 1992), pp. 4, 5.
ﬂ:ld.andl-‘arokhAfshar “GlobalmnonTthasxstngmalUrmeumonandmcRsponscoflemg

350 'Jr N ;-:s.-:;'ll no. 13 1994, pp 271 -283.
tatl

tural development (CSE, NcchlIu 1989).p.l. Pnrcuzhcsisaddcd
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Chapter I - Introduction

The rural house is as much an agrarian product as the crops and livestock which
depend on a balanced ecosystem.® It is characterised by a dependence on the immediate
natural resource base for materials, high labour and low energy inputs in construction.
Building practices in rural areas have developed in response to a variety of interrelated
factors like climate, local physiography, locally available natural resources, social
regulations and cultural traditions. Construction has been traditionally managed through
mutual self-help and exchange of services in a barter system; skills were transferred
through the spoken word and through practice from father to son or from master to

apprentice.

1.1  The Rural Housing Problématique

It has been pointed out that rural housing and habitat issues, have largely been
ignored throughout the Third World. The dominant view has been that the housing
problem is mainly an urban condition, In rural areas, land and building maternials are
readily available, hence there the problem is less urgent.” In fact, the picture is far from
optimistic. Rural people, living in settlements that have evolved slowly over long periods
of time, are facing rapid and often critical changes in their habitats.* The natural resource
base has been disturbed due to short-sighted exploitation for commercial gains, rapid
industrialisation and population pressures. The traditional systems of community-based
management of resources have broken down in many areas and many indigenous
traditional construction skills have disappeared. Dependence on expensive and often
inaccessible external resources and skills is leading to a deterioration in housing quality.
This has necessitated external intervention in the area of rural shelter upgradation.’

In India, rural housing concerns have received low priority in the National
Development Plans.” Intervention in the area of rural housing and habitat improvement

$Mitchell and Bevan {1992), p. 6.

7Van Huyck (1977) in Afshar (1989), p.257.

$“Complementary Emphasis™ in Aga Khan Foundation - International Strategy: 1991 - 1999 (AKF internal
document), p. 53.

®Revi (1950, p. 18.

' A 1ok at the National Development Budget in India from 1950 to 1990 reveals that only 1.9% of the country’s total
financial outlay was allotted to rural housing in 1950 and this has actually gone down to 1.36% in 1990. [Revi,
(1990), p. 17].

Understanding Rural Building Systems in India 2



Chepter I - Introduction

has been affected by an inadequate understanding of indigenous rural building and
decision-making processes. This is evident in the public sector response to complex
problems associated with the provision and improvement of rural shelter. The formal
interventions have evolved from a stmplistic and massive, but largely ineffectual, land
reform movement to the development and introduction of new or improved building
materials and technologies.

The primary indicator of the rural housing problem, as understood by the formal
sector and reflected in the evaluation of its various housing programmes, is found in the
‘housing gap’. Official estimates in 1989 placed the housing gap in rural areas as 19.3
million dwelling units." Despite the enormity of the problem as presented by official
statistics, the variety of technical and financial assistance programmes initiated by the
formal sector in the four decades since independence, have contributed to less than 3% of
the total construction activity in rural areas.” The majority of building work is carried out
through informal, private means. Government programmes not only contribute a
negligible fraction to the total house building activity in rural areas but the housing
produced is much more expensive and tnappropriate than that built by people themselves. ™

It is felt that the formal response has disregarded and ignored, to a large extent, the
‘variety’ and ‘flexbility” that exist in indigenous rural building practices, delivery methods
and management systems." The specific characteristics of the building sector in rural
areas, the attitudes to construction, transaction systems, the transfer and exchange of
information, skills and knowledge have not been clearly understood. It is acknowledged
that rural shelter processes require “facilitation’ rather than ‘provision’ of houses but this
is rarely reflected in projects on the field. The results of public sector interventions to
improve rural housing conditions have naturally been far from satisfactory, both in terms

"' Housing gap is defined as the difference between the total population and the number of shelterless, it reflects the
number of dwelling units required. These figures can be misleading s the criteria is besed on perecived degree of
permanence of the house and ane family to one house, disregarding the joint and extended family system in rural
arcas. It also does not 1ake into consideration repairs, maintenance and extensions as necessary aspects of bousing
peed. [Revi(1990), pp. 21, 22].

" Gerta Vaidyanathan and Zeenat Niazi, “Traditional Building Materials and Construction in Rural Western Utar
Pradesh™, paper presented at The National Conference Cost Reduction Techniques and Low Cost Materials for Rural
Housing, Gajuraula, January 1993 (Development Alternatives, New Delhi, 1993).

BRevi (1990), pp. 76, 77.

“Vaidyanathan and Niazi (1993).
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Chapter ! - Introduction

of quantity and quality. Moreover, the message sent out by public sector policies and
programmes has actually resulted in loss of credibility of indigenous building systems over
the more expensive and often inaccessible industnial building materials and techniques.®

1.2  The Problem Redefined

There 1s an urgent need to improve rural habitats and make them desirable places
to live in. An integrated study of the rural building environment becomes important, not
only because of the immense rural populations and their deteriorating quality of life; but
also because a lack of research and inadequate understanding of rural housing processes
has resulted in the treatment of these complex issues in 2 simplistic and fragmented
manner. This has led to a spiralling of problems. A careful analysis of local conditions
and capabilities and the integration of these into technical, organisational and financial
strategies being designed for rural housing programmes is, therefore, necessary.'

“One of the best ways to begin to understand the culture , climate and technology
available in a local area is to examine the local building traditions. A study of the local
building techniques and indigenous building vocabularies provides an insight into the
local building industry. A knowledge of the process of building is also a way of
introducing oneself to the cultural significance of building in the area.”” An
understanding of indigenous building practices (materials and techniques) and delivery
processes {(manpower, information and knowledge transfer, markets and transaction
systems) in specific areas can assist in the formulation of effective and sustainable enabling
strategies to facilitate the process of rural shelter upgrading.

1.3  The New Approach
Current housing policies and programmes in India reflect the need for a new
approach to issues of rural habitat in their emphasis on the role of the individual and

community, training of local manpower,:introdu;{ﬁon of improvements in local building

3 Afshar (1985), p. 181,
' AKF (1991 - 1999), p.53.
17 Mitchell and Bevan (1992), p.72.
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Chapter I - Introduction

materials and techniques and attempts to regenerate the local resource base.™ This shift in
attitudes from a simplistic land-reform or ‘technical-fix” of the rural housing and habizat
probiems to a holistic approach is indeed a welcome step. It recognises that successful
field interventions need to pay attention not only to technology, but also to local
resources, skills, economy and organisational capabilities. This suggests that sustainable
strategies for rural habitat improvement must proceed at the outset with the involvement
of villagers and artisans themselves: in essence, through “building up and building on
indigenous skills and knowledge systems in specific areas.™

1.4  Current Research
In view of the above discussion, it is evident that local building practices and
delivery methods can form effective links in the process of rural shelter upgradation. This
thests is built on the premises that:
@ Rural building systems posses an inherent potential that can facilitate the process
of shelter upgrading in an effective and sustainable manner, and,
(1)  Characteristics of rural building systems need to be understood in order to identify
the nature of interventions required to facilitate the above process.
The research focuses on:

A study of building materials, techniques and modes of deliverv (for roofs
and walls), in selected villages of the Bundelkhand region in India. and an

analvsis of user choice of the same, in order to understand the characteristics
of the rural building svstem.

In essence it attempts to answer the following question:

- How can the knowledge and understanding of rural building systems help facilitate
the process of rural housing upgradation in an appropriate and sustainable manner?

**This is further discussed in Chapter IL, under Injtiatives in Rural Housing and Building Systems.
1 Onju Roy: “The Merging of Traditional and Modern Cultures in Nepal™ in Architecture + Design, May - June 1990
(Media Trans-Asia, New Dethi), pp. 73 ~ 80. The same idea is repeated in Mitchell end Bevan, p. xiii and AKF
(1991 - 1999), pp. 53, 54.
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This issue raises many other secondary and tertiary questions, some of which are
enumerated as follows:
@ What are the main characteristics of rural building systems in India (Bundelkhand)?

- What are the strengths and weaknesses of the rural building system?
- How are these strenghts and weaknesses used by the rural users to fulfil their

aspiration for satisfactory shelter?

(i)  What factors affect user appropriation (choice) of materials, technologies and
modes of delivery?

- What are the range of choices available?
- What are the limitations of and/or incentives to choose one option over the other.

- What is being chosen? What is the major trend?
- How are the choices being made? What modes are employed?

(i)  What is the nature of interventions required ‘o facilitate rurai housing upgradation?

- What are the implications of current trends in choice of building materials,
technology and modes of delivery?

- How can the strengths and potentials of the rural building system facilitate the
process of rural housing upgrading in a sustainable manner?

1.4.1 Research Methodology: The research is explorative in nature and utilises the
techniques of Rapid Rural Appraisal (RRA). This technique is increasingly being
employed in development research and has been found to be very effective in addressing
complex and interrelated issues that are characteristic of Third World rural societies. The
exploratory and iterative nature of this method and the inteasity with which the research is
conducted “enables rapid and progressive learning to take place.”™

Substantial emphasis is placed upon learning about rural conditions, problems and
needs directly from rural inhabitants. Semi-structured interviews, participant observation,
photography and measured drawings are primary tools used to collect and document
information. Statistical information from secondary sources like the census is used only to
substantiate and validate the data. The initial hypothesis is treated as a guide and is
subject to repeated testing, revisions and refinement through the research process.

”&m&mcmm(ImemmWsmmm
(eds), (KKU-Ford, Thailand, 1988), pp 7.
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“RRA as an art or crafi relies heavily upon training, as well as upon practice ard
experience gained during the conduct of actual studies.™ Previous experience with RRA
techniques in three different studies conducted prior to this research made the choice of this
method very appealing.

1.42 Scope and Limitations of the Research: The study has been conducted with a broad
objective of understanding rural building systems - the physical environment in relation to the
socio-economic and natural environments. The construction and delivery processes have been
studied with respect to materials, masonry and roofing elements - techniques and technology,
skills, local building economy and information networks.

Geographic boundaries of Jhansi uplands in the Bundelkhand region (described in
Chapter III) provided the social setting and the resource palette. The administrative confines of
six selected villages within the jurisdiction of Jhansi district imited the extent of the actual
physical survey. The villages were, however, not studied in isolation but their connection with
the nearest urban centre and its impact on the rural building system was also considered.

The limitation of the lack of a ‘team’ (an important aspect of RRA) to conduct an
interdisciplinary study was overcome by engaging in meaningful discussions with professionals
from varied backgrounds (at Development Alternatives, New Delhi) and through reviewing
earlier studies conducted in this field by sociologists, economists, architects, engineers and
development workers.

1.43 Choice of Locale: It is important, at the outset, to understand why Bundelkhand and,
within it, Jhansi district was chosen for the purpose of this study. Bundelkhand, lying in the
centre of the country;, is a distinct geographical identity (Figure 3.1) and can be referred to as
one region in socio-cultural terms. Micro-level studies conducted in any part of this region can
be generalised to a considerable extent for the entire region. Lying in the Hindi heartland, it nas
many-similarities on the cultural, occupational, societal, economic and linguistic levels with
most of the Hindi-belt regions? that form a large part of North India.

¥ ihid, p.21
2 The Hindi-belt comprises of the states of Uttar Pradesh, Madhya Pradesh, Rajesthan and Bihar - the Hindi
speaking states of India.
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Another important reason for the choice of this particular area lies in the practical post
research advantages anticipated with the possibility that the findings of this research would be
of immediate practical value 10 an ongoing shelter programme in this region.

1.44 Definition of Terms: Certain specialised expressions have been frequently used in this
paper. A brief discussion of these will put them in the proper context of the research.
Building system: The interactive network of building practices and delivery methods which
include materials, manpower, energy, information and socio-economic relationships.

Building practice: The techniques of roof and wall construction being utilised in the area
studied - includes materials, elements, components and technology.

Building materials and elements: Raw natural or industrial material resources for
construction like earth, stones, cement and steel and processed raw materials such as bricks
(masonry elements) and stone beams.

Building components: Two specific building components are studied, viz,, roofs and walls.
Delivery processes: The processes involved in the transfer of skills and information from one
person r region to another, artisanal remuneration systems, local building markets as well as
family and community relationships with respect to house construction.

1.45 Organisation of the Research Paper: This research paper is organised in three parts:

Part 1 deals with the aspects of rural life in general and the building practice in
particular, This section provides a broad overview of rural building practices in India as
reviewed from the body of literature available. The formal sector interventions by way of
housing plans and policies, new or improved technologies and their delivery are also reviewed
briefly.

Part 2 deals with the actual study conducted on the field in the Bundelkhand region of
Indiz A brief introduction to the regional context in Chapter III is followed by primary
findings presented in Chapter IV. Chapter V analyses these findings, whereas the final
Chapter VI highlights important issues emerging from the study and raises questions for
further research.

Appendices and bibliographical references are compiled in Part 3 of the document,

Understanding Rural Building Svstems in India 3



CHAFTERII - RURAL BUILDING SYSTEMS IN INDIA: CURRENT
THEORIES AND PRACTICES

There 1s considerable variation in different village building systems in India. This
chapter presents an overview of physical and social structures i Indian viiages.!
Emphasis is laid on soctal, cultural and physical linkages involved in the process of
construction. This is certainly not an exhaustive description and much more information is
required to complete the picture. However, from the point of view of this thesis, it is
considered sufficient as an introduction to the varied factors that interact during the
conustruction process. A more detailed description is taken up in Chapters ITI, IV and V
when we deal with the particular example of Bundelkhand. The discussion on rural
building practices is followed by a brief description of public sector interventions in the
field of rural housing improvement. Problems and potentials associated with both
indigenous systems and the formal response are then highlighted.

2.1  The Village Structure

2.1.1 Settlement Patterns: A settlement has been defined as a product of adjustment

between social forces and physical conditions of the habitat 2 Sociological studies indicate

that cultural, economic, political, historicai and physical factors all have a role to play in

the development of a settlement pattern. The relationship between these factors is

complex and as such not within the scope of this thesis. However, it is reasonable to

assert that, within India, two extreme patterns of habitation have been identified, namely;

()  Nucleated or clustered, with the dwellings grouped together to form a compact
habitation area clearly demarcated from the surrounding agricultural fields, mainly
a characteristic of the North, and,

(i)  Dispersed or scattered type, where houses are built apart either in small clusters of
two or three separately or each in its own farm, as in most of the South.

! Here we do not inchnde tribel villages which form a Lerge proportion of rural Endia. Their village systerns and thereiore
hﬂdmgsyﬁmmdimaﬁuntbmofmmh!m Mzxy scholars have maltysed this distinction, refer to Brizn

oxrid Sve ce Menagernent Gary A. Klee (ed.) (Amold, London, 1980),
?.Mukh::):;
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A third type of settlement - the linear arrangement is seen along the South-East

coast, (Figure 2.1).?

Within a habitation, whether dispersed or nucleated, caste divisions* and social
hierarchy govern the placement of dwellings and their relationship to each other.* Social
distances are reflected in the physical distances within a settlement and, “place acquires a
prestige and economic value.™

The pattern of any habitation is very much conditioned by the social life of those
inhabiting it, however, once formed, the pattern rarely changes.” Thus it is obvious, that
the pattern of a settlement only serves to strengthen the social forces that lead to its
formation in the first place. This is especially true for Indian villages where caste and
social hierarchy determine the dwelling arrangements and these social relationships are
made stronger by the physical differentiation of space.

Changes in the economic order, increasing levels of education, and contact with
urban life has resulted in some alteration in these social relationships. In some villages, the
earlier “lower castes’ have become powerful through economic gains and the settlement
structure indicates this change in hierarchy.*

2.1.2 Abadi and Common Property in a Village: A nucleated village settiement is
characterised by an ‘abad;’ area, or a region for habitation with common lands and
individual fields surrounding it (Figure 2.2). Abadi is the densely populated zone of the
village. Ownership in the abadi has traditionally been in direct proportion to the share in
agricultural lands® As most of the higher castes were also the larger landlords, this only
made their position within the village more powerful.

3For a detailed study of rural settlement patterns, see MN Srinivas (ed.), India’s Villages, (1960), and Chandhoke (1990).

Also refer, “Peasant Life in India”, Anthropological Survey of India, (Memotr no.8, 1961).

*Traditional Hindu socicty is divided into four main and numerous sub -castes on the basis of traditional occupations.

These have, over centuries, degenerated into rigid, hierarchical and feudal divisions of the socicty.

3The spatial separation has been defined to emerge from the need for certain cccupations 1o have room for carrying out the

different processes needed for their craft. Whene this can explain the segregation of the weavers, potters, dyers, brick-makers

cic., the main reason for segregation of caste sectors is the ben on contact between castes and solidarity of a sub-caster, Karve

Sl957),p.102and$mnvas(1965),p.27mamdhokc(l990),p.ls

Chandhake {1990), pp. 16, 18.

’B:mcy(lQSEi)andN'nbo]as(lQﬁ),mdmdhokc(lQQO).
Singh;, Som ; 8 al Delhi (Radha Publications, New Delhi, 1989).
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Pasture lands, forest lots, streams and ponds within the village boundary constitute
the village commons or ‘gram-sabha lands’. The commons have traditionally formed
important sources of building materials like soil, timber, stone etc. and access to them is

crucial for the construction of adequate shelter by the rural poor.

Forests “Abadi™ Ponds god lakes  Individual Ficlds  Pasture Lands,

Figure 2.2 Abadi and common property in a village
After: Chnis Forsey: Gaic; on At {Gaia Books Ind. 1984} pp.S8, 59.

Common lands cannot be divided and are not normally built upon. The level of
control over common property resources has been dependent on social hierarchy,
however, every one in the village has a share in the common property and a responsibility
to maintain it."® In recent years, gram-sabha lands in many areas have been reduced by
granting ownership to specific individuals - legally or through force. Many common
property lands appropriated by the government ‘for better management’, have lapsed into
‘free-access situations’."" Breakdown of soctal control, increasing poverty and population

pressures have led to the neglect of many of these common property resources.”

' For details regarding control and authority over village commons refer Chandhoke (1990).
" This concept relates to the attitude of *everybody’s property is nobody’s property” towards the common property
resources. The denudation of common lands iritially attributed to lack of single private or state ownership and
termed as the “Tragedy of the Commons® (Hardin,1968), was disputed in the context of many Third World agrarian
and tribal communities and redafined as the ‘Tragedy of the Free Access® - wherein a shift in management control
from the community to the government has resulied in loss ir accountability and therefore in atritudes towards
responsible management. For details refer to note no. 13. .

 For details refer Kanchan Chopra ot at;, Paricipato - 3
Bromiey and Cernea The Managen L4y Fropd anm L4
(Wexld Bank Discussion paper no. 57) and Agarwal and Narain (1989
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2.1.3 The House Form: The rural house form has emerged from a complex interaction
of various factors. These are macrc and micro chmatic features, availability and quality of
building materials, level of technology and skill possessed by the people to process and
utilise the matenals and the specific socio-cultural characteristics of the communities.

The Anthropological Survey of India® has classified the rural house form in three broad
categories on the basis of ground plan and roof form (Appendix 2.1):

- rectangular ground plan with horizontal roof,

- rectangular ground plan with inchined roof] and

- circular ground plan with conical roof.

These vary in combination with the height of base or plinth, presence or absence of
courtyards and arrangement of covered and semi-covered spaces around the courtyards. Such
a description of house type on the basis of shape of hut as “typical round hut with thatched
roof” etc. is rather simplistic and has often been criticised. “Structural diversity and variation
in technique results in significant changes in house form even though ‘shape* may generally
be the same.™

In 1961, The Census of India conducted 2 survey to record rural house forms in India,
some of these are presented in Appendix 2.2.

A comprehensive study on the response of rura! house forms to macro-climatic
conditions has been conducted by Bansal and Minke. ™ They classify rurat houses within the
six climatic zones of the country.”* Most rural houses have a large open to covered space ratio,
as much of the life is spent out of doors. The courtyard shape and si.e varies in response to the
heat and humidity conditions of different regions. The courtyard in northern India is normally
found within the house or surrounded by a boundary wall. In the south and east of the country
front and back yards are more common.” The variation in form and its relationship to climate
will, however, have to be reviewed in the light of introduction of new materials like glass and
RCC and the possibility of cost and material optimisation in roof and wall thickness."

13 ASL, (Memoir no.8, 1961).
1 Pau] Oliver, Dwellings Across the World (Phaidon, Oxford, l9’87),p 54,
1 N.K_Bansal and Gernot Minke, Climatic parameters, climatic zones ral housing in India (1988).

8 For a detailed discussion of this study, refer, TARU (1992)..
17 ASI (memoir no. 8, 1961).

™ Aromar Revi et al (TARUY, BMIPC; Technology Action Plan for Rura] Housing (1991 -2001) (TARU, New Delhi,
1992).
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2.2  Construction Practices - Materials and Techniques

Locally availavle natural resources, primarily earth and biomass, form the major
part of building materials used for both roof and wall construction in rural India. The
National Building Organisation classified rural houses as ‘pucca’ (permanent),

*katcha (temporary) or ‘semi- pucca® on the basis of materials used in construction.*
Earth and biomass are thus considered ‘katcha’ even though many of the houses built
from these materials have lasted for more than a lifetime, some for more than a hundred
years. Such a classification of material and therefore of the quality of a dwelling unit has
often been criticised. As early as 1959, we see the definition of katcha, pucca and
dilapidated in the following manner:

- pucca - that which has a life of 20 to 30 years with proper maintenance
- katcha - life 5 to 10 years with annual or more frequent maintenance and
- dilapidated - of quality which should be demolished and rebuilt if necessary.

This classification in terms of “life” of a building which includes materials,
construction technique and maintenance, and therefore considers a holistic view of the
house has been replaced by the quality of material used for construction with no regard to
the complete picture. The housing census of 1981 enumerated rural houses on the basis of
materials used in roofs and walls, (Appendix 2.3). The results of 1981 census are taken a
step further in a study conducted by TARU in 1992. It includes techniques of roof and
wall construction using naturally occuring materials.® Projections till the year 2001, made
in the same study, indicate the major trends of building materials use in rural areas. Itis
estimated that earth and biomass will continue to be the most popular building materials
even though these are being replaced in many regions by fired brick and RCC.

There is a significant variety in construction techniques from one region in the
country to another. This is obvious in the variety of building types. Field surveys
conducted by Development Alternatives in 1989 and 1992, and by TARU in 1992%

' Revi (1991).and TARU (1992).
*RencF. Esmmmm (Fad Foundation, 1959).
2 2 TARU (1992).

Z Development Alternatives, “Rapid Appraisal of Building Systems in Western Uttar Pradesh.™ (Development
Ahernatives, New Dethi, 1989) , “Primary Survey and Analysis of Rural Shelter for Selected Districts in Western
Uttar Pradesh.™ (Development Alternatives, unpublished research, New Delhi, 1992), Vaidvanathan and Niazi
(1993) and TARU (1952).
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provide comprehensive documented information regarding techniques utilised to construct
roofs and wzlls in some rural areas. The studies indicate that presence of a certain
material within accessible range and its quality, along with the climatic variable, largely
determines the technique to handle the building material. Access to adequate tools and
technology to utilise the full potential of a2 material, however, naturally limits the technical
choices available to a community.™

Some construction techniques have been analysed with respect to materials used,
skills required, performance, embodied energy and direct monetary costs, (Figure 2.3).
The roof and wall systems need to be studied further in terms of their sub-systems, i.e.,
frame, under-structure, insulating layer, water proofing layer etc. This breakdown would
yield an understanding of the weakest link in the system in terms of cost, structural
stability, linkage with other elements of the system, resource scarcity, environmental
threat, possibility of replacement with another material or resource regeneration.

The fastest growing sector in rural areas in terms of wall construction ts found to
be burnt-brick masonry in mud or cement mortar. The houses with tile roofs on burnt
brick walls set in mud mortar are found to be of the relatively high (structural)
performance ‘intermediate’ housing type. Whereas, houses with biomass roofs on bio-
mass walls have been described as the most inadequate form of housing, except in disaster
prone areas where they provide considerable advantage over ‘high mass’ buildings. *

It has been a matter of concern that the wattle and daub type of walling system has
shown an increase in the past 20 years. This has been considered as one of the factors
contributing to the “dehousing” phenomenon in rural areas. Reduction in thatch and other
biomass roofs without comparable increase in the tile, RCC sector and a growing ‘housing
gap” has been analysed as an indication of scarcity of the biomass resource and of reduced
access of the poor to these resources.® However, the impact of increasing poverty on the
access to these hitherto ‘free’ resources and people’s aspirations to build ‘pucca’, need to

be considered in the analysis of housing need.

BOliver (1987), Pp. 58, 59.
#* TARU (1992).
Bibid.
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2.3  Rural Housing as a ‘System’- the Process in Construction

The importance of studying the ‘process’ of dwelling creation as opposed to a
mere discussion of construction techniques has been adequately demonstrated by various
scholars and researchers.® The study of ‘the process along with the technique of
construction’ yields insights into the building practice as a ‘system’. Process involves the
complex interpersonal relationships as well as the relationships that people share with each
other, with their natural environment and with the technology available to them. These
relationships, to a large extent, govern what will be built and how. This has much to do
with the delivery of the product in its final form, and involves all forces and actors :
physical - rational and non-physical -ritualistic, involved in the creation of a dwelling, its
subsequent repair, maintenance and extension.

The construction sector has been analysed to operate under four linked
environments - the social, technical, economic and managerial environments.¥’ These
linked environments or relationships form the ‘building system’ within the village. These
relationships are manifested in the rural socio-economic institutions. They not only
determine the settlement pattern and house form as has been described earlier, but also, in
the context of the Indian village, provide a compelling code of conduct or behaviour in
relation to all activities within the village including the act of construction. This includes
the role of the various players in the process, the villagers’ attitude to building
techrologies, materials and their uses, artisanal remuneration, the tradition of knowledge
and skill transfer from generation to generation and other related aspects.

2.3.1 Social Linkages:

The Caste System and the Process of Construction: The rules and regulations of caste
not only determine the position of dwellings within the village as discussed previously, but
have also determined the size, level, material and degree of permanence of a house in
earlier days. For example, in many regions Shudras (fowest-caste, supposedly

% John F. C. Turner; “Housing as a Verb” in Freedom to Build, Turner and Fitcher (eds.) (Macmillan, New York,
19?2).pp 148 - 165 and Oliver (1987), pp. 58 - 71 (xmongst maxy others).

7 TN.Gupta; “ Strengthening Housing Delivery Systems in Developing Situations - Status and Initiatives in India™ in [ow
Cost Housing and [nfrastructure (Conference proceedings, March, 28 - 30 1994, INAE, BMTPC New Delhi), pp. 1 -39.
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untouchable) would often not be allowed to build permanent structures because it clashed
with caste values.® Caste divisions are regarded as permanent, hereditary and
hierarchically graded. The institution of caste is pervasive and powerful, but not self-
sufficient. Members of different castes have traditionally depended on each other for a
variety of necessary activities, including those related to building and construction.™ The
institution is, however, rigid and perpetuated though birthright. It has resulted in the
transfer of knowledge regarding specific skills also through birthrights, from father to son.
This eventually gave rise to craft-guilds where the techniques and tricks of trade were
carefully guarded and protected.”
The Panchayat as a Local Administrative Institution: The panchayat is the smallest
level of administration in the country and fuctions at the village level. Every village,
however does not necessarily have its own panchayat. Depending on population, two or
more villages may be grouped under one panchayat.*

The panchayat by definition, is a council of five. Traditionally, it consisted of
three to seven senior male members of the village who looked after the day-to-day village
administration® The operations of most traditional village panchayats have disintegrated
due to many complex reasons, including colonisation by the British and current political
processes at work in the country. Many of these bodies have unfortunately become
appendages to political parties for vote catching and have a tendency to become battle
grounds of village factionalism.® The new Panchayati Raj Act (not yet in operation) aims
to provide more powers, both for implementation and of budgetary control to the
panchayats. Tt also seeks fair representation of all sections of the village society,
especially the backward classes and women.

* Srinivas (1965), p29 in Chandhoke (1990), p. 18.

¥ Srinivas (1960), p. 6.

® Otiver (1987). For a detailed account of the structure and functionng of traditional craft guilds in India, refer, Ananda K.
Coomaraswamy; The Indian Crafteman. (Probsthain®s Oriental Series, 1909).

3 The grouping of many viliages under one panchayeat, 2s a consequence of present political processes, has resulted in
the physical distancing of many panchayat members from the viliages under their jurisdiction. This has been
analysed by Agarwal and Narain (1989), &s one of the causes of its mal-functioning, especially in relation to
management of commen property resources.

% For details reganding the structure and operation of traditional panchayats, refer, Srinivas (1960)

¥ Development Alternatives, “Community Based Resource Management Systems,” (Development Alternatives, New Delhi,
1991)
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The Rural Building Economy: The economics of house construction within a village
are not simply the result of calculating direct material and labour costs. A study
conducted in rural Gujarat™ has revealed two major components of construction cost;

@) Non-monetised, self-help component - This includes what a farmly can do itself;
which involves unskilled labour, collection of some building materials, rudimentary
construction work like cob walls and the like.

(i) Monetised component - This represents ‘cash’ that needs to be paid to procure
building materials and specialised skills not existing within the family.

Even within these main categories several combinations of cash, grain, service
exchange, credit and instaiment-based payment exist. The concept of Village Economy
Component (VEC), introduced in the above mentioned study, refers to the part of
economic transaction (in construction) conducted amongst residents of the same village or
village cluster. The VEC is found to be more flexible as compared to non-local
transactions in terms of periodicity in payments, informal credits and labour exchanges.

Service was traditionally exchanged through a system of barter called the Jajmarni
system. Within this system, artisans such as masons, blacksmiths, carpenters etc., were
supported by the primary agricultural producers in return for their services. The jajmani
system was organised on the basis of occupational castes and was heavily tilted in balance
towards the rich land owners who also happened to be the higher caste groups.
Coomaraswamy® describes the traditional rural craftsman as being under perpetual
contract with the agriculturists. Monetary payment was unusual, in fact the amount of
money in circulation in a village was negligible; grain and land grants, security and
personal services taking precedence. Rapid monetisation of the rural society without
sufficient development of rural industry has left many of the earlier craftsmen and service
communities without an economic anchor, Two groups who have suffered most with the
breakdown of the jajmani system are the artisans through the loss of patrons to support
their crafts and livelihoods and the poor and lowest castes, who are now unable to procure

(purchase) raw materials needed to put up and maintain their shelters.®

*CSV; “Is There Any Future for Burnt Clay Cottage Industries?” (CSV / GRET, Wardha, 1985).
® Coomaraswamy (1909).
% Revi (1990) and Srinivas (1960).
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The agrarian life-style and the seasonality of agriculture result in cash inflow into
the village system at harvest periods once or twice a year depending on single or double
cropping systems. This had traditionally resulted in payment schedules (by way of grain or
cash) to the artisans at annual or semi-aanual intervals. This seasonal aspect of
remuneration is no longer practised in many villages; however, studies of rural markets
suggest that this characteristic is understood and capitalised upon by local small

entrepreneurs and businesses in rural areas.”

2.3.2 Environmental Linkages: Rural India, due to its prolonged isolation from urban
and industrial processes, developed a dynamic relationship with the eco-system in which it
was embedded. Materials for construction, as we have seen, were mainly those that could
be obtained from the immediate natural environment or produced through agriculture or
from small craft-based industries like pottery and blacksmithy. An understanding of the
regenerative capacity of locally available biomass like timber and grasses resulted in the
development of regulatory mechanisms in many rural societies for the controlled
extraction and management of these resources.®

The traditional rural house has been referred to as an agrarian product, similar to
crops and livestock, dependent on a balanced eco-system.® The existence of village
commons (as described in an earlier section), their maintenance and at least some right
over this common property on the part of all sections of the society, whether high or low
in the caste-pyramid, suggests that the villager understood his dependence on, and the
limitations of, the eco-systems’s carrying capacity.

The foresight of farmers in the construction of their houses is evident in the fact
that very often, “rrees were planted many years in advance within the farms for the next
generation 10 use them in construction” ® Whether this eco-sensitivity was imposed by

circumnstances or is inherent in the rural psyche is not clear. As previously discussed,

¥ Arun Kumar, “Small Eaterprises for MCR Production in India - A Case Study” in Basin-News, Issue No. 8,
(SKAT, July 1994), pp. 28 - 30.

¥ Refer to note nos. 10, 11 and 12 in this Chapter.

¥ Chapter -  and Mitchell and Bevan (1992), p. 6.

“*S.M_Amin; “Rura! Housing Problems and Role of Self-Help Housing™ in Sociological and Economic Asperts of Housing,
(NBO, 1969), p. 63
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population pressures and decrease of the villagers’ control over village commons have led
to ‘free-access’ situations and eventual scarcity of bio-resources. Present day strategies,
designed to regulate intensive use of natural resources and their regeneration will need to
understand and incorporate traditional resource management know-how.

The Rhythm in Construction: The variety of materials available in different areas and
response to diverse climatic conditions has produced tremendous regional variation in
construction ‘techniques’. The ‘process’ of construction is, however, unified by the
relative regularity of monsoons that strike most of the country within a span of four
months from June to September.*

This seasonal factor is responsible for the rhythm in house-building activities in
rural areas. Construction follows the pattern of agricuitural activities that are regulated by
the monsoon. Thus, during sowing and harvesting seasons, nearly everybody is at work ir
the fields. Slack time in between is spent in other activities including that of house
building. A whole house is rarely built at one go, but is phased seasonally over a period of
two or more years. This characteristic of the rural building practice, enables the villager to
invest in small amounts for incremental and piece-meal construction, without requiring a
large capital outlay. It also provides a lag period that allows biomass to regenerate for the
next cycle.

Murton® has described three work environments in the Indian sub-continent on the
basis of biological activity depending on the availability and frequency of sunshine and
rainfall. These are, the high, low and seasonal work environments. He has found, that
contrary to logical expectation, human populations in South Asia have not concentrated in
high work environments of tropical rain forest areas. Maximum densities of human
populations are found in seasonal environments of the Gangetic plains and the Deccan
plateau. This suggests a preference for seasonality and a periodicity that allows, “a fime
lo plant, a time to cultivate and protect the crops, a time to harvest and a time 1o rest and

prepare for the next cycle.™®

4 Revi (1990).
“Murea in Klee(1980), p.71.
Sibid.
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2.33 Technological Linkages: The variety of traditional construction materials and
techniques seems to suggest that there are very many ways of building houses. The village
mason talks of a range of materials that he can use for building a shelter, but central to the
options of materials that he chooses from, is the “process Jnow-how logic™* of each. For
example, walls for single storey light roofed buildings can easily and adequately be
constructed with adobe or even cob. It is however crucial to the constmiction process, that
wall height must not be increased by more than 2 feet for cob and 8 to 10 courses of adobe
per day.® This cannot be compared with a conventional fired brick, cement-sand mortar
construction where the mason’s productivity per day is much higher because the materials
used allow it.

The built environment has been described as situated within the social
environment.* “The physical setting provides the possibilities from among which the
choices are made. The choices are determined by taboos, customs and traditional ways
of culture. Even when the physical possibilities are numerous, the actual choice may be
severely limited by the cultural matrix.™® For example, the roles of the man and woman
in a family during the construction of 2 simple cob wall are quite distinct.® Intrcduction
of a new material or technology may put the process beyond the reach of either one of the
partners.® This, in some cases, may lead to the improvement of the structural
performance of the building while in others it may result in the rejection of the new
method which requires a recasting of traditional family roles.

Characteristics of Construction Skills: It is generally believed that every one in a village
understands the building process and can therefore construct his or her own dwelling.
However, the ‘process know-how’ of certain specialised techniques may not be simple
enough to be understood by all in the village. It therefore takes on ritualistic associations
for the average villager. Only the master mason understands the logical reasoning behind

“ K.S.Gopal; “Housing for the Rural Poor™ in The House that Grows (Proceedings of the Intemnational Conference ca Ruzal
I.aw-cnstHommg.I988).p 28
“ibid
“Cbmdhukc(l990).
OghmuﬂNknknﬂ'(l%QOmﬂnkc(lM)

“Tasnecm Chowdhury, Wi Asia (MLArch. thesis, Mcgill University,
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the ntual. Specialisation regarding stone cutting and laying for example, may not be
available to every one in the village although every one more or less recognises and
identifies with the basic rules. This process has been appropriately compared with a
handicraft mode as opposed to the industrial production mode.®

The know-how of simple processes, on the other hand, is available to all members
of the community. Knowledge is transmitted through collective memory and most simple
operations are carried out empirically. As the procedure does not involve any complexity,
“amy one can control its ‘technology’, which further implies more freedom of action and
hence less dependence on the external world, thereby reducing the realisation of cost” *
This may however, result in the low prestige value that is often accorded to such simple
processes.™

Collective and specialised skills as described above have been classified as personal
skills and local skills.* Local skills pertain to area skills - those possessed by a highly paid
mason in the area. Many villagers still rely on their own labour (personal skills) to
construct simple cob wall - thatch roof houses. A one step upgrading to adobe in their
case might put the house out of their reach because it now requires a trowel - 2 seemingly
simple tool, but one which needs skill to use and therefore has related costs. Another
step up to fired brick and RCC might even put the regular maintenance and repair out of
their control. Thus, although upgrading is desirable, the shift and the degree of shift in the
level of process control needs to be examined in the light of affordability. ™

The skilled mason may use simple tools, however he has complete mastery over
their use. In fact the mason relies more on his skill than on the tool. Many tools are self-
fabricated or adapted from old ones to suit a special need.®

1t is generally accepted that traditional skills develop over long periods of trial and
error. Fathy however argues, that traditions need not take generations to get established.

The solution to a problem innovated by one mason - appreciated, accepted and applied by

» tham’adﬂ-Bah:,‘demanldwumgsmdSpamsm!mBmthW&Tm in Traditional
nts Worlgng Paper Segjes, (Traditional Rura] Settlements, volumne 12, 1989), p. 31

v 4 SCLLICTTIC

= 0!1v¢=’{1937).

2 KS.Gopal (1988).
Hibid,

B Coomaraswamy (1909), pp. 89, %0.
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another, marks the beginning of a tradition.* Thus, conscious decisions of the builder in
the devlopment of vernacular forms and techniques must not be undermined.” The mason
has been defined as the primary vector in the evolution of the building practice and
tradition.* It is through him and his understanding of the materials and techniques within
the socio-cultural context, that building traditions, informal/popular codes or standards of
construction are established, which evolve and adapt to changing circumstances.

The village mason prefers to build with materials that are familiar to him. The
familiarity and the concepts of availability, utility, workability, durability, and net-cost
along with ideas of prestige and aesthetics (defined in strictly local terms) are important
criteria in the acceptance and popularity of materials and techniques.®

*Availability’, from the view point of the villager corresponds to the ease with
which a raw material can be procured with the local modes of transaction and the ability to
use prevalent skills to process it.

‘Utility” pertaizs to the rural attitude towards 2 matenal possession which serves
different needs of prestige, possibility of mortgage, inheritance etc. Sand-stone slabs,
columns and fixtures in Rajasthan for example, are not only meant to last till the house as
a whole remains in form, but also represent capital assets acguired to out-live future
generations.* Similarly, tribal populations in Orissza have been found to attach special
significance to timber beams, posts, door/ window frames and lintels. These are carried
with the community as it moves from one part of the forest to another. Local grasses and
soil provide the infill materials, while permanent structural elements are reused for many
generations and mortgaged or sold if ‘cash’ is required at any point. These are family
assets and savings.®

‘Workability’, refers to the ease with which a material can be worked upon by
local specialists or through the conventional methods. A material which may be processed
and shaped for use by a higher level of technology may be recognised as being just as

% Hasan Fathy, Architecture for the Poor (University of Chicago, 1973)

T Oliver (1987).

* Baber Mumtaz, The Changing Rura} Hobitat, vol. I, Aga Khan Award for Architecture, (Concept, Singapore, 1988).
* David Onkley and K. Ramman Unni (eds.), “The Rural Habitat: dimensions of change™ in Village Homes and House
Groupings (SPA, New Delhi, 1965).

“ fbid. p. 21

* Based on the auther's experiences in Phulbeni district of Orissa.
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workable, but not accepted for popular use unless the mason as well as the viilager
perceive its grades and qualities.® Thus, a study of local materials and techniques within
the total context indicates how deeply they ar~ embedded in the socio-cultural milieu, and

what could therefore be suitable and acceptable improvements to them.

The above discussion has attempted to build a broad picture of rural building
practices and processes in India. Rural life is no longer isolated from urban and external
influences. Increased accessibility (roads and railways) and the media (especially
television) have brought rural residents into the mainstream of national political and
economic processes, affecting and changing long established traditions. Urban
construction practices and public sector developmental policies have been identified as
major influences on rural building practices. Increased accessibility to urban societies and
capitaist market mechanisms by socially and economically ill-equipped villagers have their
disadvantages too; as Murton says, “the average villager, today, is more intimately linked
to the outside world and perhaps more vulnerable to it than ever before.”™

2.4  Initiatives in Rural Housing

The rapid and often detrimental changes in rural housing conditions due to
resource depletion, population pressures, monetisation of economy and reduced access to
resources have necessitated formal interventions into the system. The following section
discusses external interventions into the village system, in particular, provisions in the
National Development Plans, development of new / improved matenials and technologies

and attempts to disseminate these by both formal and independent sector organisations.

2.3.1 Housing Plans and Policies: Housing issues have been part of the National

Development Plans* since independence in 1947. In the specific area of rural housing,

2 Oekley and Unni (1965).

©Muxton in Klee (1992), p. %4

“India’s National Development Plans arc formulated at and for five year intervals. Ecccptforapmodol‘th:ccym
in early 1960s, when three onc year plans were formulated, the five year plans have been a regular benchmark for
planning and analysing developmentn] processes since 1950, Currently the eight five year plan is in operation,
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however, major initiatives have only been taken since the 1980s, at the end of the Sixth
and the beginning of the Seventh Plan periods.

During the early phases, low quality of housing was attributed to improper
settlement planning, unsanitary and ill-ventilated house designs and lack of sewerage and
drainage facilities. Landlessness was considered as the single factor responsible for
homelessness and lané re-allocation and re-distribution were proposed as key solutions.
The legislative measures designed to implement this have, however, been more or less
ineffective.*

Lack of modern industrial materials was considered a problem, during these early
phases. Major emphasis was laid on making the country self-sufficient in cement and steel
production and large investments were made in establishing industries for the same.* At
the same time, there was an increased bias of urban housing standards in terms of space
design, building materials and construction technologies.® The results of R&D efforts to
improve traditional building materials and construction technologies carried out by
institutions like the Central Building Research Institute (CBRI), Nationa! Building
Organisation (NBO), Centre for Scientific and Industrial Research (CSIR) etc. were
largely ignored. New developments like soil-cement blocks and stabilised mud plasters
were characterised by very few field trials and more or less remained at laboratory testing
stages due to lack of sposoring agencies and of inadequate delivery mechanisms for their
implementation.

In the 1970s, the role of ‘people’s participation in housing™ was emphasised for the
first time. The One Lakh Houses Scheme (OLES) in Kerala was an important step in
recognising the potential of local building materials, labour and skill.* Rural housing
schemes in rest of the country, however, saw the continued imposition of urban and
western standards in design and construction. Community buildings in rural areas built
with public sector funds eventually became ‘symbols of progress” and could all be

* Chiandan Sen Gupta; “Social Housing the policy and the people™ in Housing in Indise probler, poliev and perspectives,
pﬁmm(&)mﬂ'mlml

& .

Rent (1990).

* For details regarding this important step/stage in the development of the approach to rural housing in India read Thomas K
Poulosc, jnnavative Approaches to Housing the Poor role of voluntary apencies (C Mathews, Trivandrum, 1958)
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classified under a single heading of *“PWD construction’.” They were characterised bv a
similarity in materials and construction techniques {often also in form) throughout the
length and breadth of the country. Impact in terms of numbers was slight, but influence in
terms of value judgements of building materials as katcha (temporary) and pucca
{permanent) gained ground. This has done much harm in stereotyping buildings and
construction systems. Locally available building materiais and indigenous skills lost
ground and credibility in the face of these modern symbols of progress.

The later part of the Sixth and Seventh Plan periods, in the eighties, were
influenced by the spirit of the International Year of Shelter for the Homeless (IYSH,
1987), and its projected goal of shelter for all by the year 2000 AD.® The National
Housing Plan was the first step in this direction.” Technology was recognised as an
important means for problem-solving in the area of rural housing. Many housing schemes
utilised the construction techniques developed by CBRI and other research organisations.
Credit and financial assistance schemes especially suited to the rural areas were sought to
be designed. The setting up of the National Housing Bank and the National Bank for
Agriculture and Rural Development (NABARD) were important steps in this direction.

The above phase was also characterised by environmental and resource
management considerations in human settlements issues.® The relationship of rural
housing to rural socio-economic issues was recognised. The activity of housing was
related to the poverty alleviation programmes.” Under the Integrated Rural Development
Programme (IRDP) many rural housing schemes were launched which focused on rural
poverty alleviation. Construction skills and building activity were now accepted as part of
income generating activities in the villages and were incorporated in programmes like
Training of Rural Youth in Skills for EMployment (TRYSEM), the Rural Landless
Employment Guarantee Programme (RLEGP) and the National Rural Employment
Programme (NREP).™ g

® Public Works Department - the public sestor agency for implementing coastruction works in most of the country.
™ Chandan Sengupta (1988).

™ DR Veenz, Low income Rura] Housing: a model for government policv nd sction, (1985) and K. Thomas Poulose (1988).
7 Revi (1990).
™ id

* For details refer, Deszi, vol. 6, (1988).
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An increased emphasis on the use and specification of local building materials and
skills in rural housing programmes has been oserved in the period leading up to the
nineties. Encouragement to use industrial waste and recyclable materials in construction
has been coupled with some flexibility in housing standards and codes. A comprehensive
National Building Code that includes low-cost and alternative building materials and
practices has been published. Institutions ke CBRI, NBO, Human Settlements
Management Institute (HSMI), professional NGOs like Development Alternatives, Action
in Science and Technology for Rural Advancement (ASTRA), Ahemadabad Study Action
Group (ASAG) , Centre of Science for Villages (CSV) and many others are currently
conducting intensive research in alternative building matenals. The Council for Promotion
of People’s Action and Rural Technology (CAPART) has been formed as an institution to
disseminate technologies for rural development. This has further received a boost by the
formulation of the Building and Materials promotion Council (BMTPC), for
accertainingthe standard and promotion of alternative building materials and techniques.

The 1990s have seen a critical appraisal of this initial increase in rural housing
activity, both n the national and international circles.™ Criticisms regarding the quality
angd overall effectiveness of housing programmes that have paid scant attention to
ecological and environmental impacts have moved the policy makers to look at local
strengths and potentials in specific areas to form region specific housing guidelines, The
formulation of a National Action Plan for rural housing which would have guidelines for
regional development plans is now underway.™ This plan recognises the need to
understand local and regional building practices in order to formulate effective housing
strategies. District action plans are to be formulated on the basis of local conditions and

needs,

2.4.2 Technological Interventions - Materials, Techniques and Technologies: |
Research carried out over the last 20 years in industrial and building institutions has led to
the development of a range of new building materials and techniques which can be

g = K.Thomas Poulose (1988).
“Pmpﬁpuposalfaﬂnmmofdmbmcfmh:NanmnlAmmPkmfaleHmmg (Deveioprnent
Altamma.NcchmLIWS)
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produced from local resources, using simple small scale technologies and adapted to local
traditions. These include improvements in soil and biomass based building techniques,
ferro-cement products. »iternative binders and thermo-plastics. 7

The number and kind of these technological innovations is quite large. Many have
been forgotten due to technical failures on the field, or to a lack of promotion due to
political, bureaucratic, marketing, or economic reasons. Most have made impact only in
research papers and pilot projects. Many have not even reached that stage. The
bottlenecks in the dissemination and wide-scale use of these materials and technologies are
now being critically analysed; and measures are being taken to promote them,

Intermediate scale “appropriate technologies,” which combine the advantages of
small scale processes (flexibility in operation, not demanding high initial capital investment
or highly skilled labour) have been often demonstrated in many Third World countries,
including India. Many of these materials and elements that can be manufactured at small-
scale do not find easy acceptance by end-users, nor by regulatory authorities.” Small-
scale producers and craftsmen face several constraints in upgrading their production
facilities and skills to adopt these ‘appropriate technologias’. Some of the associated
problems are: lack of information, shortage of risk capital, low accessibility to credit
facilities, inadequate training and market extensions,™ while others relate to social and
cultural factors,

Biomass has been identified as a major area of research under the Eighth Plan.

This is the only resource that can be regenerated and therefore forms a sustainable source
of building materials. Biomass-based resources are the predominant materials for roof and
wall construction in most rural areas of the country. It is estimated that large quantities of
these matenals will be required over the 1991-2001 decade not just for re-thatching, repair
and maintenance; but for new construction.” It is also felt that very little data exists about
the various types of biomass used in rural areas. TARU® have conducted pioneering

™ For a critique 0a government. policy concerning the building materials industries in the countrics of Asia and Africa read
lthe reference in nole no. 89, p. 7. Also refer 10 an angoing dialogue on building materials in the Il World in Jill Wells
(1994) and Robin Spence; “Building Materials for Housing: a Rejoinder™ in Habitat Intl, vol. 18, no. 1,{1994), pp. 85 - 86,
" Building Materials for Housing -Report of the Executive Director o TINCHS™, Habitat Intl. vol 17,50 2, (1993),p.6.
PTARU (1952).

®ibid,
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research in biomass availability, its usage and present and projected demand in the
country. They have identified major areas of research and the limitations in present day
use and study of bio-mass based matenals.

Industrial matenials like lime, cement, steel, thermo-plastics, paints, etc. have
always been important areas of research and development. The development of small-
scale plants for localised production of cement was promoted during the seventies and
row over 2500 such plants exist in the country which utiliss the vertical shaft process.®
Many researchers have, however, felt that mini-cement planis are actually a stagnant
technology.® Efficiency in lime production at local levels is also being looked at, however
with much scepticism.® There has been considerable research in small-scale production of
fired bricks and increasing the fuel efficiency of traditional kilns. However, it has been
pointed out that both indirect energy costs and direct cash price of most industrial
materials have increased six-fold since 1971. This trend is expected to continue, serious

research is therefore required in their efficient use in construction.™

2.4.4 Initiatives in Delivery Methods: The credibility of new, improved and
“appropriate technologies™ has often been a victim of inadequate delivery to target groups.

Scholars and field workers alike are now recognising the importance of “appropriation”
(verbal noun) as the key to this bottle-neck and 2 prime indicator of “appropriateness” (an
adjectival noun). A product or technology is appropriate only when it is understood,
adapted and indigenised, in effect, “appropriated” by the people for whom it is designed.®
For this to happen, the product and its process not only have to be simple in design, of
buman scale, utilise local materials and skill and generate wealth in local markets, but they
must also ‘reach’ the target audience. Thus the delivery of the product becomes very
important, and must essentially be built into the design process.

31 «Building Materials for Housing -Report of the Exeautive Dircctor of UNCHS™ Habitat Intl. vol. 17, pe. 2, (1993),pp 1-20.
£ 7ill Wells, “Building Matzrials for Housing- Comment ca the Report of the Executive Director of UNCHS"™, Habitat Intl.
vol. 17, no. 4, (1993), pp 87-92.

*Mohan Rai; “Building Materials in Developing Countries™ in Low Cost Housing and Infrastructure (INAE,
BMTPC, New Delhi, 1994), pp. 137 - 151.

H ibid.

B Mitchell and Bevan (1992), Mumitez (1989) and Afshar (1985).
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The failure of past attempts at technology transfer have necessitated an urgent
need for innovative modes of technology transfer based on a clear understanding of local
needs and abilities. One such model for the diffusion of appropriate technologies to the
small-scale bullding materials producers and craftsmen comes from the Building Centres
Movement. The building centres aim to provide integrated production and marketing
packages, for cost-effective construction, using a mix of traditional and new technologies.

They have been described as “appropriate mechanisms to speed up the pace of house
building using local materials and mobilising local initiatives in the spirit of the enabling
approach promoted by the Global Strategy for Shelter™.®

The Nirmithi Kendras as they are known in the South or the Nirman Kendras of
the North were first established mainly to meet the growing need for building materials.”
Nearly 200 centres have been set up in various parts of the country, many of these are
completely functional, undertaking activities such as training of artisans and other workers
in construction related skills, consultancy to local house holders, demonstration and
production of cost effective building materials and components. These centres have been
described as ‘agents of change’ and are being seen as ‘delivery channels’ for transfer of
appropriate technology to the grassroots.

In the past decade, the role of the non-governmenta! Independent Sector
Organisations in ‘research ir action’ for improving the quality of life in rural areas,
especially in the area of shelter, has become prominent. Many of these agencies undertake
scientific research and development. They conduct surveys to estimate actual needs of the
people. Their contact at the grassroots level gives them better understanding of the
problems of rural shelter.

Local Micro Enterprises are recognised as effective means of delivering
appropriate building technologies. The real builders operate at smali-scales and through
non-formal institutions. New and improved technologies and construction systems can be
successful in wide scale application only if these are profitable to these real builders - the
building materials producers and the craftsmen.

% «Byilding Materials for Housing -Repert of the Executive Director of UNCHS™ in Habitat Intl., vol. 17, ne. 2, (1993), p. 13.
7K. Thomas Poulose (1988).
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Micro or small scale enterprises operate efficiently in rural areas drawing upon the
local population as potential markets within the rural economic system. These enterprises
work with products, building technologies and designs selected on the basis of
determinants that reflect the priorities of local users. They are found to have a high
quality-to-input ratio, to be highly participative and to use flexible financing methods.®

The above sections have built up a broad picture of the rural building system and
its various dynamic linkages. The changes in physical and socio-economic structures of
rural life have led to considerable changes in building construction processes, necessitating
formal interventions. The public sector has responded with a variety of policies and
programmes. The following section presents a summary of the above discussion. It
analyses the problems and potentials of indigenous rural building practices and highlights
the strengths and weaknesses of the formal response to the problems of rural housing.

2.5  An Analysis of Problems and Potentials

Most rural construction utilises materials that can be collected from the immediate
natural environment. These materials are either used in their raw state or processed in a
rudimentary manner. Simple tools, high labour and low energy inputs are characteristic
of the process. Despite this, the resultant building elements possess a considerable amount
of complexity.

The use of mud and biomass, as in traditional construction, call for regular
maintenance and care. This was not an overriding problem in earlier days, as such
resources were readily available and lifestyles permitted regular maintenance cycles.
Today, frequent maintenance will have to be balanced by the opportunity costs of time:
regular and self-help maintenance may not really be a solution in many cases. It is,
however, clear that rural populations will for 2 long time continue to depend on locally
available natural materials, although industrial materials like cement and steel will be

increasingly used as catalytic reinforcing inputs.”

™ Shrastant Patara, “Transfer of Approprinte Techmology through Micro-Enterprises”, in
“IEMRN m(m proceedings, INAE, BMTPC, New Delhi, March 28 -30, 1994), p. 659.
1(1990).

Understanding Rurcl Building Systems in India 30



Chapter II - Rural Building Systems in India: Current Theories and Practices

The recent analysis of rural houses, in terms of construction techniques utilising
indigenous materials® leads to important changes from simplististic ‘karcha’ - ‘pucca’
definitions. It provides a much better idea of the house types under consideration and
therefore of the minimal and specific interventions that need be made.

In search for low-cost options, building professionals are now looking at
indigenous materials and techniques. However, most R&D work in this area is ad hoc and
fragmented, not keeping ‘complete shelter systems or packages’ in mind. Marketing and
other forms of dissemination are almost aiways afterthoughts and rarely built into the
design and development of a technology package.

Underlying this search for low cost technology is the belief that technology can
provide all the answers. Formalisation of the whole process, however, raises the costs of
these options beyond affordable limits for the poor. Thus the need to get around this
problem: can processes based on indigenous knowledge show us a way?

We have found that any system of construction carries with it a baggage of
extremely localised aspects. This not only incorporates techniques of utilising materials,
manpower and tools but also a2 whole network of social and environmental relationships.

The breakdown of the traditional social linkages have had both positive and
negative impacts. The jajmani system of traditional, personal, exchange relations, based
on rigid caste lines, is being replaced by impersonal, contractual relations.” Where on one
hand, this has apparently liberated a whole section of the population which had been
subjugated and dehumanised for centuries, the same people are now left without an
anchor. Village ‘development’ projects have done littie for them. The lowest castes,
those who are mainly landless labourers, often gain nothing at all from rural development
projects. They have nothing to begin with, nothing which can be improved, no means of
getting an economic start and so they remain economically as well as socially
disadvantaged. The gap between them and the other villagers often widens rather than

diminishes as ‘development’ reaches the village.

POTARU (1992).
% Revi (1990).
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There is today a process of social change within rural areas set in moticn by
economic and technological developments and political processes in the country. The
recent interest to revive and rerast community based resource management systems for
integrated village development seem to herald this change. The role of independent sector
and grass-roots level bodies is being recognised and encouraged. The setting up of
Building Centres in peri-urban and urban areas has been an attempt to make region-
specific building materials and construction skills available at localised centres, though the
impact of these at the village level is not yet effective.

In terms of public sector initiatives, there has been a slow but steady change in the
approach to rural housing issues. The uni-dimensional approach which saw housing
problems as factors of landlessness, unsanitary conditions and lack of modemn building
materials has given way to a multi-faceted, integrated view which includes sociological,
economic and environmental concerns. The public sector has attempted to move away
from the role of ‘providers’ to that of ‘facilitators’ and ‘enablers’. In this spirit, the public,
private and independent sectors have all emerged as partners in progress.

The altered image of public sector approach to the rural housing problems 1s as yet
theoreticai and needs to be backed by documentation of implemented housing projects.
Empirical data suggest that there is a large gap between the new attitudes in policy-
making and actual implementation of housing projects in the field. It is clear, therefore,
that facilitation and enablement policies require a holistic understanding of actual ground
conditions - local building practices and delivery methods. Comprehensive studies are
required at local village, sub-regional and regional levels to highlight specific
characteristics and peculiarities of rural building systems. This will provide a much needed
database for the formulation of effective local and regional action plans. It will alsolend a
sensitivity to the developmental interventions that are made in rural areas.

Part 2 of the research paper now deals with one such study conducted in six
villages in the Bundelkhand region in Central India.
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CHAPTER 11 - THE CONTEXT

The rural area studied for the purpose of this research forms part of the meso-region of
Jhansi uplands (District Jhansi in particular) in Bundelkhand region. This section examines che
regional context of the study area in terms of its spatizl, physiographic, climatic, and cultural
characteristics. This is followed by a broad profile of the socio-economic conditions,
administrative structure, settlement patterns and house forms observed during the survey.

3.1  The Field Study

3.1.1 Survey Procedure: Field research for the study was carried out in two phases each of
ten days duration, with an interval of one month between them. The main purpose of the first
phase was to secure a general feel of the arez and to establish contact with relevant people. It
involved the survey of a much larger area than what was finally decided upon. This facilitated
the selection of villages that were later taken up for detatled studyin the second phase.

The preliminary survey plus secondary information regarding the region, provided a
guide for the second survey. The first phase had been more general and open-ended, involving
a broad spectrum of information like settlement patterns, agriculture, cropping patterns,
vegetation, forests and political and class problems within the region. The second phase on the
other kand, was more precise, It involved discussions with village house owners, artisans,
building material suppliers, shop-keepers and factory owners. Technical discussions with
government engineers, officers of the District Rural Development Agency (DRDA) and with
the personnel of a major independent sector organisation - Development Alternatives, were
also part of this phase of study. District and village level census information was collected and
sample houses were measured and photographed.

The first phase of the study was conducted in the month of June before the advent of
monsoons. This enabled observing village life during the lag period when most agricultural
activities are at a stand-still and house building and maintenance activities are at their peak.
The second phase was conducted during the monsoon in the month of July. Many houses had
recently been repaired in preparation for the rains and their behaviour could be recorded. This
phase also provided 2 firsthand understanding of seasonal changes in the rhythm of rural life,
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3.12 Sampling: Study samples within the site were selected though a stratified sampling
procedure.! Land-holding size formed the main criteria for socio-economic stratification.®
Three socio-econormic levels were identified (Section 3.2.4) using vhe results of an eariier
sociological survey conducted in this region.”> These were verified during conversations with
villagers and the sarpanchs (head-mer), regarding occupational pattemn, land-holdings and
dominant castes. A representation from each level was selected for the study. Personal
introductions served as a basis for selecting the dwelling units, therefore, ‘random’ sampling
was not always possible. In most cases however, one was made welcome following a request
to be allowed into a particular house to study the construction systems and speak with the
residents.

Findings of the discussions, measurements and drawings of a small sample of 1.5 to
3%, that is 3 to 5 houses per village, were confirmed though visual observation of a larger
sample of approximately 15%. The consistency in observations was further validated by
walking through the villages and, in conversations with villagers.

3.1.3 Data collection tools and sources of information: Various methods and sources
were used to collect information (triangulation - an important feature of the RRA method)* in
order to improve the reliability of primary findings. Flexible, unstructured but guided
interviews, direct observation, measurements and photographs were primary sources and tools
used to collect information during the field survey. A framework for the type of information
desired was formulated prior to the commencement of the field survey (Appendix 3.1).

Secondary sources of statistical information used, were district level Primary Census
Abstracts, village level primary data collected and compiled by the Jhansi office of the National
Informatics Centre (NIC) and previous sociological and technological surveys conducted in
Bundelkhand region and in Jhansi district in particular.

(Dcvdmm&wmﬂn. 1993). Dcvebpmﬂna.ltﬂnanvea 'J-. i jopment - -
TS DIojE mmmﬂtPadFamwmm&wah

1992).
3 Ibid., “District Profile -Jhansi, 1994.™ Notes received from Development Alernatives based on information from The
Census of India, 1991 and Ongoing survey and research at Development Alternatives, New Delhi, July 1994.
“Refer Chapter - I for RRA as a research method.
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3.1.4 Limitations of the Field Survey: Despite the advantages of langnage and of previous
association with developmental work in rural areas, there were considerable cultural differences
between the investigator (a city-bred, formally educated professional), and the rural individuals
interviewed. This naturally limited the extent of ‘participation’ in the phenomena.

Limitations of time and means of travel restricted the selection of villages to those
within a 30 km. range. However, villages both near and relatively far from any metalled road
were selected. Being a woman and an outsider to the area, one had to be escorted at all times
during the survey. This limited the survey to thoss villages in which one’s guide had some sort
of credibility and was ‘known’ or recognised so that one was received in friendship. This
yielded reliable as well as detailed information regarding rural fife-styles and building systems.
Moreover, one was allowed inside village homes without any prejudice of caste or religion.

32  Bundelkhand - Land and People

The Bundelkhand region, lying in the folds of the Vindhyan mountains is at present
only a ‘geographical expression’. Its area is divided into the states of Uttar Pradesh and
Madhyva Pradesh (Figure 3.1). Historical records of ancient and medieval periods show that its
geographical compactness facilitated political and administrative cohesion at various times.*
The geographical boundanes of the region are well defined by rivers Yarnuna, Narbada, Tons
and Chambal in the north, south, east and west respectively. Bundelkhand can be said to have
a distinct cultural personality. The regjon gets its name from the Bundela Thakurs - a
dominant ruling class of this region between the 11* and late 19 centuries* Bundeli, 2 variant
of Hindi is the main language spoken here.

3.2.1 Physical Features: Topographically, Bundelkhand is divided into two parts - the
south i1s mountainous while the north (wherein kies the study area) slopes down to the Yamuna.
The region sits on one of the most stable land masses in the sub-continent. The terrain is
undulating. rugged and rocky. It has been described as “recognisable by a mass of rounded
hills, pypical tropical exfoliation weathering the reddish Bundelkhand gneiss, cut across by
innumerable white quartzite dykes.™

’mwmmm.ﬁm_gmmm(&mmmmmn i (preface).
*Kint K Shah Ancient By spoctive (Gian, New Dethi, 1988), p. 6.
’Spn::mNig:nn(l%3).p4
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Figure 3.1 Location of the Bundelkhand region in India
After: Repional Prvinions of [ndia, Census of india, 1981 and Nigam, 1983.
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Many large and small streams flow northwards from the hills of Bundelkhand to river
Yamuna Of special significance to this study is the river Betwa - its tributaries forming the
drainage and urigation channels in the rural area under consideration.

322 (limate: The region has a sub-tropical composite climate divided irto three core
Seasons,

G hot-dry summer ( March to June),

(@)  monsoon (July to September) and,

(@) cold and dry winter (November to February).

A significant diurnal range is observed in both the summer and winter seasons. The
south-western monsoon brings in ninety percent of the rainfall from July to September. The
annual average precipitation for district Jhanst (wherein bies our study area) is 880 mm. There
is a short spell of rain during the last week of December and the first week of January *

3.12 Soils: Main soils of the region are red, black and mixed reddish brown. The red soils
are iateritic in nature and are iocally referred to as Morraen or Parwa. These are coarse
grained and sandy with little clay content. They drain well and are good for groundnut and
oilseed cultivation. The most fertile sotls are the reddish brown soils locally called the Mar or
Regur soils; they produce rich crops of wheat and gram. The region also has pockets of black-
loamy, fine grained soil with a high clay content and high water retention. At many points
along the river Betwa erosion exposed, ravined Rakar soils are found which are too weak for
cultivation. Large tracts of open land, once fertile, are now denuded and converted into
wastelands covered with hard soil called Kabar.®

3.23 Natural Resources: The region has its fair share of resources that can, and are being
used for construction purposes. Three forest types are found here, viz;

{)  dry miscellaneous,

) northern thom forests and,

(i) dry tropical scrub forests.

* Nigam (1983). p.5 and *District Profilc - Jhansi, 19947, p. 2.
*Nigam (1983) and Census of Indix, Regionat Divisions of India_ General Note, (Census of India - 1981). p. 521
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Most of the ancient forests have been destroyed and replaced by scrub - leading to
exteisive soll erosion. Marginally dense tree cover is found in reserved forest areas '

The most abundant rock type is the Bundelkhand gneiss- a pink granite without mineral
deposits. The Dharwarian and Vindhayan rocks ir: the region contain minerals and are
economically important. High quality sand-stone, shales and lime-stone of uniform fine grain
and texture are found here.* The rocky nature of land is exploited by the villagers to extract
rubble for construction. Larger rock outcrops are often auctioned by the district administration

t0 generate revenue.

32.4 Socio-economic pattern: Three distinct economic classes have been identified on the
basis of land holding size (refer Appendix3.3 for land holding details in the villages studied):®
()  landless farmers and tribals - scarce to subsistence economies,
(1)  marginal and small farmers with land holdings from 1 to 5 hectares - subsistence
econormies and,
()  medium and large farmers with land holding size from 5 to 15 and 20 to 40 hectares -
sufficient to surplus economies, |
A wide gap exists amongst the agriculturists with 2 minority of very large farmersand 2
majority of marginal farmers who can barely secure their subsistence. About 65% of
agricultural families are small and marginal farmers collectively cultivating only 25% of the
total agricultural area of the district. 35% of medium size and large-land lords cultivate the
remaining 75% of the land.® Besides agriculture, animal husbandry occupies an important
place in the economy of the district. Livestock are maintained for milk, meat, manure and
motive power. It is estimated that the cattle-to-human ratio in the rural areas of JThansi district
today is approximately 1:1.'* This has increased the pressure on the common pasture and
scrub fands. Attempts by the communities or the government to rejuvenate the common gram-
sabha and the government revenue lands have been few and far between.

0 ihid, p.522 and Refer to Appendix 4.1 for locally available timber and jts use i building.

¥ Nigam (1983), p. 6.

2 Development Altematives; ongoing socio-econamic srvey of Thansi district,(1994).

1 District Profile of Jhansi (1994).

M Revealed during discussions with AVM (retd.) Sehni, manager, DA Jhansi (a national NGO), and confirmed from the
preliminary results of ongoing research at DA Dethi.
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Of the many tribal communities in the region, mainly two reside in the district, near and
within the targeted study area. The first group is of the Laugharias - a tribe of blacksmiths
from Chittor in Rajasthan. They are migrant and do not settle at any specific place. The
second group are the Sahariyas, traditionally hunter-gatherers in the forests of Bundelkhand.
They have had to settle down and seck altemative employment, due to the decline of forest
lands and consequent loss of traditional livelihoods. This tribe is bemg made to settle down in
small communities adjunct to some larger villages.

33  The Study Area

The study area is administered in the jurisdiction of Jhansi district lying centrally within
Bundelkhand (Figure 3.2). It possesses physiographic characteristics typical of the region. The
city of Jhansi is the district headquarters and its main urban centre. It was established by Raja
Bir Singh Deo in 1613 AD, and is renowned for the valour of its queen Lakshmi Bai during the
first major uprising against the British rule in India in 1857 AD. It offers a spinal transport
network consisting of a broad gauge railway Iine, the National and State Highways - NH 25,
NH 26, SH 44 and other metalled roads.”® Orcha, Datia, Shivpuri and Gwaliar are other urban
centers to which the study area is connected.

Six villages were selected for detailed study after the preliminary survey. They are
Raksa, Dhikoli, Palinda and Kanchanpura situated in block' Babinz, and Khalilpura and
Lidhora in block Gursarain. All these villages fall within the boundaries of the state of Uttar
Pradesh. Besides these, Harpalpur at the Uttar Pradesh-Madhya Pradesh border in District
Tikamgarh and a Sahariya basti'” at Pura Badhera in Block Babina were studied briefly. Rural
housing programmes and projects implemented at Raksa, Dhikoli, Pura Badhera and near
Lidhora were also studied. Figure 3.3 below shows the location of the villages in relation to

B “Bundelkhand - Thansi®, tourist brochure (Utter Pradesh Tourism, 1954), p.1.

' Each district is firther sub=divided in Commmumity Development Blocks, developmental activitics are normally taken up at
the block level, Refer figure 3.2 for block delinestion in this district

V7 Basti - a settlement, see glossary.
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DISTRIET JHARS! " o

Figure 3.2 Location of the study area within the Bundelkhand region
Afier: District Census . Jhans and Regional Divisions of Indig, Census of India, 1981
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Figure 3.3 Location of surveyed villages in relation to Jhansi city.
After: “District Cesus - Jhamsi™, (Census of India 1981).

33.1 General description:™. Amongst the six villages studied, Dhikoli is the oldest, about
700 years old with a breakaway Harijan settlement of 12 households adjunct to it.

Raksa is about 150 years old. The National Highway 25 (NH 25) cuts through this
village dividing it into two parts with a metalled road. Regular truck and bus traffic has
prompted the development of shops and small restaurants along the roadside lending it a small
town character. It forms the main shopping area for surrounding villages. This village has two
separate settlements adjunct to it belonging to the Harijarns and Schariya tribals respectively.

Palinda, a 400 year old village, has reduced in size from 2,500 households to only 700,
at present. It has moved 2 km. south of its original site and now sits at the base of a hillock -
the Pal Pahari.

Kanchanpura is the youngest village in the study sample. It was resettled in its present
location only 30 years back when its earlier site was taken over by a military firing range. It has
a small Sahariya settlement adjunct to it.

Lidhora and Khalilpura are situated at a distance of 110 km from Jhansi and about 35
km from Gursarain, the nearest town. Unlike the other four villages, these two villages a2
subject to very little direct urban influence. During monsoons, the stream separating them from
the main road overflows, making movement across it difficult and dangerous.

¥ The description is built up following discussions with local villagers during the survey conducted for this research.
¥ Harijan - or people of God is the name given by Mahatma Gandhi to the backward elasses and the supposedly
*untouchable’ lowest castes,
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Figure 3.4 Surveyed villages: views

Understanding Rural Building Systems in India 39-a



Chapter il - The Context

The roads leading into the villages from the main state and national highways are of
rammed earth, 2 to 3 metres in width allowing only one bullock cart to pass at a time. During
monsoons, these roads become very difficult to traverse as the surface becomes soft and soggy.
Bullock carts and tractors with trolleys are the common mode of transport on these roads. The
villages studied in Block Babina fall under the jurisdiction of panchayar Raksa; Lidhora is
administered by panchayat Bharkuwan and Khalilpura by panchayat Pandwaha in Block
Gursarain. Appendix 3.2 summarises the primary census information of the six villages.

332 Socio-economic Profile: The socio-economic and demographic profiles of the villages
are similar to that of the district. Besides small and large agriculturists, a small proportion of
service classes like, barbers, carpenters and masons also reside in the villages. Pastoralists form
a major community in Khalilpura and Palinda. The Sahariya tribals identified in the study are
mainly farm and construction labourers. The land provided to them for their rehabilitation is
largely rocky and unculturable. They also weave baskets and partition panels from locally
available Lantana grass and sell them for a living. Appendix 3.3 describes the major castes and
land-holdings in the villages concerned.

34  Village Structure and House Form

341 Settlement Structure: The settlements are nucleated-clustered™ with well-defined
abadi areas surrounded by fields and common lands. Within the abadi, spatial segregation of
castes and sub-caste groups has given rise to distinct neighbourhoods. The Harijan quarter in
all the villages was found outside the main settlement; except in Dhikoli, where the settlement
seems to have grown around it. Structural character of dwellinig units has traditionally varied
amongst different caste quarters in the villages. Many more of the socially dominant (and
richer) castes possess pucca houses than the socially depressed castes. This is, however, less
obvious in some villages. Many backward class families, with improving incomes, have built
up their houses to match those of the dominant thakurs and brahmins. In Palinda, the growing
economic status of the pals (pastoralists - backward class) is reflected in the structure of their

¥ Refer Chapter- IL
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houses. Similarly, the construction and extension of the houses of brahmins in Dhikoli and
Palinda indicates their economic decline,

Development of the abadh areas is organic in character and well contained within its
boundaries. In some places, an intrusion into agricultural areas was observed. This was
explained as the need of a bhumihar (farmer) to be in proximity to his field for guarding the
crop. The congestion within abadi areas due to population pressures is taken care of by
groups breaking away and settling down in the commons,

Appendix 3.4 describes the settlement plans of the six villages surveyed.

342 Infrastructure and Community Facilities: All the villages under study, were
observed to be partly electrified. Power connections to run irrigation pumps in the fields are
preferred over residential use connections.

Drinking water is normally drawn from open wells or from government-installed hand
pumps. No direct piped water supply exists in any of the six villages.

The percentage of covered toilets inside the abadi area does not exceed more than 5%.
The need for individual, covered toilets was expressed by many villagers. Some affiuent
families have built toilets for themse\ves, the poorer sections, however still consider this as an
added expense - a luxury they can do without. However ‘pour flush toilets’ - Sulabh
Shauchalayas® provided for the Sahariyas in Pura Badhera were left unused.

343 The Commons: Gram sabha lands and village commons constitute important
community facilities in the villages.® Open ponds, streams, pasture and forest lands all fall in
this category. All the villages studied, except Kanchanpura, possess some common lands,
although most of it is denuded forest and degraded pasture land - now termed ‘wasteland’. It
supports a large growth of the Karond™® bush which comes forth just prior to the monsoon,
lending a green cover to an otherwise barren land. This, however, soon gets depleted as cattle
take their toll

2 For details about this sanitation system, refer, Bindeshwar Pathak; Sulabh Sha
Simple jdien that Worked (Amola Prakashan, Patna, 1981).

ZRefer Chapter 1T

B Local name; botanical name = Pongammia pinnata
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Most common lands are de facto gram-sabha* property converted to de jure common
ownership. Kanchanpura, did not possess any de facto commons in this site and wasnot
provided any lands by the district government when the village was located here 30 years ago.
The village is proximal to a revenue forest, the products of which are regularly utilised by the
villagers, though illegally, for fuel wood, construction timber and fodder.

A small percentage of the common gram sabha land s cultivated while some is
converted into abadi land. The Jrdira Awaas Harijan basti in Dhikoli, the Harijan and
Sahariya bastis in Raksz are built on gram sabha lands. The beneficiary families have been
provided with Awasiya Pattas (ownership certificates for residential use) by the panchayar.

A 600 year old zalau (pond) forms part of the commons in Dhikoli. It has local cultural
importance. Clay from here is used to manufacture roofing tiles.

33.4 HouseForm: The typical house form of this area is the courtyard type. The definition
of the court depends on the level of consolidation of the house, that is the rumber of rooms or
covered living spaces built around it. Theoqurtyardisconspiwombyitsabsenceinme
Sahariya houses. They are a tribe people and share many more communal activities than the
non-tribal peasant community. A Sahariya family is extended to include the whole community.
This is reflected in the spatial character of 2 common open space surrounded by small one-

roomed houses.

Generally, houses are one to two % . ” Rora[Loene seace
storeys high, very rarely going up to 7 s OTAIR.CMOE. (4
three floors. The entrance is normally | s —h44f ./

flanked by a platform or chabutra on i

either side built of brick and rud and. |, _f puss owe0
. Y gyt (5

plastered with mud and cow dung. . ) il
In the more affiuent house holds, the i shuiggoac ”"’//A For REL2IVING

! VISITos (D *
chabutra is often paved with stone IL Wﬁ%ﬁ)
slabs. Figure 3.5 describes the typical "FﬁAl_ﬁ_L‘/WM -
spanalpanemfomdhere.r Figure 3.5 Typical spatial patters of houses

im rural Bundeikhand

#Refer 1o Section 2.1.2, Chapter - Il and note no. 20, this Chapter.
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Spatial development is normally from the back of the plot to the front. The reason hies
in the local belief that the front of the house should be lower than its back. Normally, a house
is never built all at once. The first act is to provide 2 boundary of thom bushes or branches and
twigs, with a small gate. The first space is built at the back end of the site and subsequent
rooms are added along the boundary and in the front.

Materials and techniques of construction have undergone many changes over the years;
but spatial structure based around the courtyard has remained more or less the same. The
houses can be classified into three categories:

@ the traditional house,
()  the transformed traditional house, and,
(i)  the government design house.

Table 3.1 below, describes the basic characteristics of these three house-types.

Table 3.1 : House types in the study area

House type Spatial structure | Wall Opcenings

thickness
Traditional Courtvard based 21625 feet None or small windows opening in the court,

claboralely arched doorways

Transformed -do- 14" 10 18" Large window openings with iron grills, doors and
traditional windows spanned by flat stone or RBC
Government Single room, no 9" Two small windows - 13"x18" on opposite walls
design courtyard

It is important to note that in most cases every one of the three types canbe found ina
single house. A house being a group of covered living spaces clustered around the courtyard
and the covered living spaces having emerged at different times in the history of the house;
each of the covered spaces might belong to a different typology.

This chapter has attempted to build up a general picture of the study area and placed it
in regional context. The following chapter presents the primary findings of the survey and
describes the construction practices and methods of delivery in the building system of the six
villages.
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Traditioral - Sarpanch’s house,
Dhikoli

Transformed traditional -
Owner unknown, Dhikoli.
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Government désigncd - Dcrizdnstrniiou structurc near
Pura Badhera (Photo: DRDA, Jhans Districy)

Figure 3.6 House types in the surveyed villages
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CHAPTERIV - BUILDING SYSTEMS IN RURAL BUNDELKHAND:
FINDINGS OF THE FIELD SURVEY

In the previous chapter we identified three main house types found in the study area
and differentiated on the basis of initial observation. In this study, we are primarily concerned
with investigating the building systems related to the first two locally constructed types: the
traditional and the transformed traditional. The third, related to public sector housing
programmes is studied with respect to reactions of its residents to materials, technique and
construction process.

The building system has been classified into two broad categories - the building
practice (the what) and the delivery process (the how). This chapter deals with findings of the
survey regarding the construction (the practice} and delivery (the linkages) of houses studied in
the selected group of villages in Jhans: district of the Bundelkhand region. A discussion on
changes in construction and delivery processes due to 2 variety of reasons and the reactions of
rural beneficiaries to some public sector housing projects are also presented.

4.1  The Construction Practice

Construction ¢an be broken down into various stages of extraction of material,
processing of the raw material into masonry and roof units, transportation o site, assembly of
the units into walls and roofs and their subsequent maintenance, repair, extension and renewal.

Each of these stages is associated with a rumber of factors: people, monetary cost, energy,
time and opportunity costs and a level of control by the individual concemned individual, family
and community over the process.

Walls and roofs form the major proportion of expenditure in material, manpower and
time that goes into the construction of a dwelling, A variety of roof and wall components was
noted in the villages. This section describes the building materials, their extraction and
transportation, the production of masonry and roofing elements, followed by a discussion of
the vanious wall and roof types observed during the survey.
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4.1.1 Resources for Construction - Materials and Elements: Most building resources
being used are locally available and occur in the natural environment. Thus, earth, stone,
timber, sand, aggregates, cow dung, and agro-residues form the bulk of building materials for
both walls and roofs. Raw materials are extracted manually using simple hand tools. These are
used unprocessed, as in cob walls (earth) and random rubble (stone) masonry in walls; or
processed into masonry and roofing elements like fired bricks (e/nth/guenma), dressed stone
(khanda) and clay tiles (khaprel).

Earth and earthen elements: Earth of various types found in the region has been discussed
in Chapter - III. Villagers determine the quality of raw earth by its colour and texture, these
being representative of the granulometry, presence or absence of humus and mineralogy of clay
particles in the sample. The reddish-brown earth - regur, is most widely used in construction.
In combination with the black clayey soil from ponds, it is used for constructing walls using the
cob technique and for mud plaster or lipat. The fine grained variety of the reddish brown earth
is mixed with black soil to manufacture two types of bricks - (i) einth and, (if) gumma and
roofing tiles or khaprel.

The coarse red earth, or morram, being lateritic, has little binding properties and is used
for filling and on roads. Some pockets of the black clayey earth have deposits of lime giving
them a dull grey to off-white colour. This earth is used for plastering the front platforms and
edges of walls for protection against wear and tear. Lumps of iime are also collected and used
for ‘white-washing’ the walls.

Earth is extracted mainly from private fields and common gram sabha lands. It is
usually free and requires labour (family’s / other villagers’) and transportation costs. Often
earth of good quality is not available freely. It is then “stolen™ from government revenue lands.

The processing of raw earth to mamfacture building elements for walls and roofs is
often done by house owners themselves. Very little specialisation in brick making exists in
these villages. Three types of fired bricks are used in construction: (i) the einth (2"x8"x12"),
(1t) the local gurmma (3"x4.5"x9") and (iii) the gumma from Kanpur.

Upto five years back, einth was the most widely used traditional fired brick of the area.
It is now being replaced by the gumma, even though the former is considered stronger. Its

! Unauthorised collection
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smaller depth allows even baking and its larger size provides greater surface area in contact
with monar resulting in stronger walls. Smaller size of the gumma allows optimisation in wall
thickness and faster construction. It is also lighter, about 2.25 to 2.5 kg in weight as compared
with 3 to 3.5 kg of the einzh thereby making for easy workability. Coal and coal waste is
added to the kiln while firing the gumma, unlike einth which can be easily fired with just the
locally available country wood and dung cakes.

The gumma from Kanpur is accepted as the most superior masonry unit amongst the
three. It is manufactured from very good quality soil from the gangetic plains utilizing a more
efficient baking process. It is also much more expensive than the locally manufactured bricks.
It is preferred by the district authorities for use in government sponsored housing projects but
is rarely used in private construction by villagers themselves. *

Local earth is also processed into clay tiles for cladding pitched roofs. Two types of
clay tiles for roofs were found in this area, namely, the chapti khaprel - flat country tile and the
semi-circular tile - the gol khaprel. A mixture of fine grained red soil and black pokhar (pond)
soil is used in a2 proportion of 1:2 to manufacture flat tiles. Semi-circular roofing tiles are made
with greater proprtion of black soil in the mix, the ratio being 1:2.5 or 1:3. The skill to form
chapti khaprel is widely known in the villages, though not everybody is well versed in its
practice. The gol khaprel, on the other hand, is manufactured by specialised potters, a large
community of whom reside in village Chirgaon east of Jhansi city. Absence of craftsmen and
the requirements for special skills has made the latter more expensive in the villages surveyed.

Figure4.1A Processed carthen building clements

3 The transporters from Jhansi carrying stone aggregate from its crushers to Kanpur find it profitable to retum back
with the gumma rather thar with empty trucks, the promotion of the Kanpur: gumma import in Jhansi is thus
motivated by the economics of exporting aggregate from Jhansi.
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Biomass, timber and agro-residues: Wooden elements are the most precious of all building
elements, competing only with stone. Many families in the new rehabilitated villages of
Kanchanpura and Harpalpur had brought all the timber elements that they could carry from
their old houses when they were displaced 30 years back.

The use of primary timber in this region has dechined over the years. In many old
houses, considerable amounts of tmber of good quality hardwoods like Teak and Shishan
(Indian rosewood) has been used for beams, intermediate floors, doors and door-frames.

The popular timber currently in use is from Neem, Mahua, Mabul, Karond, and
Dhak rees® Of these, Neem and Mahua are the most prized and expensive. Babul wood is an
important fuel and the Karond; bush is used as cattle-feed. Many families grow their own trees
for future use. The residents of Kanchanpura were very prond of the line of Neem trees
planted by them in their village which had matured over 30 years. Some amount of bamboo is
also used in construction as described later in Section 4.1.2.

Lantana and Jopmea are two local tree species that grow wild in the region. They are
used in the sub-structure of khaprel roofs. Ipomea is called Besharam or ‘shameless’ in local
parlance. It can grow almost anywhere in extremely difficult conditions and once there, rarely
dies. The wood, though not very strong, lasts long and does not get infested with termites.
Lantana is woven into baskets, nets, partitions and panels by the Sahariya community. Their
transitory shelters in the forest, of which very few are left, are made of Lantana and Ipomea
branches woven together and bent to provide low shelters. These are covered by Dhak leaves
and easily last 2 full season.

A list of the locally available timber and its common uses in construction is given in
Appendix 4.1.

Wheat straw, the largest agro-residue of the region, is mainly utilised as fodder for
livestock. Some of it, cut into small pieces 5-10 mm in size, is mixed with mud and cow-dung
for wall plaster. It is also used to supplement fuel requirement for baking tiles and bricks.
Dung: Animal dung s an important resource with commercial value, Besides its use as
manure, fresh dung is used to plaster walls and floors. Dung (as dried cakes) finds its most
important use today as fuel, both for cooking and in brick and tile kilns.

> Local names, for botanical names refer Appendix 4.1.
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Inorganic materials - sands and stones: Sand in construction is used for mortars, concrete
and filling; it is of two types - the coarse reddish lateritic sand which is quartied and the fine
river sand collected from stream beds and banks.

Stone for construction are both locally available or may be brought from as far as
Shivpuri and Sagar via Lalitpur, from a distance of 30 to 150 km.* Locally available stones are,
the Bundelkhand gneiss, quartzite and granite rocks. These are either used undressed as
boulders or are dressed into regular sized khandas of 1'x1'%1" or 6"x6"x6". It was revealed,
that up to 5 to 8 years back, specialised stone workers from Madras were employed to dress
the stone during their seasonal migrations. This skill has now been acquired and perfected by
local stone workers from a neighbouring village (Punawli). Boulders may be extracted from
fields and commons, while dressed stone has to be procured at the quarries. Rich landiords
sometimes employ less affluent farmers or the landless to extract and dress boulders for
construction within the village itself.

Fiat slabs of sand stone arc used for roofs. Two most widely used stones are the pink
sand-stone from Shivpuri and the white or grey sand-stone from Lalitpur. These stones are
quarried in standard sizes of 10, 12 and 14 feet, 1.5 to 2.5 feet in width and from 0.75 10 4
inches thick. The grey stone is generally considered superior, as it contains fewer faults and is
available in longer lengths up to 12 . and up to 4 inch thickness. It is preferred when rooms
are spanned from wall to wall. The pink stone is used when smaller spans of 8 to 10 feet, or
when intermediate beams are being used. The indigenous intermediate support for the stone or
patti-farshi roof is the stone beam. The stone is bought at the quarry and dressed to size on
site. An expert mason spends about 6 hours, in effect a whole day (one working day =8
hours) to dress and shape one stone beam of approximately 12 feet in length.

Many granite and quartzite rock outcrops lying in government revenue lands, have
been auctioned off to contractors for limited time (not limited quantity) extraction. The rock is
quarried and crushed in diesel or electric powered crushers to produce stone aggregate of good
quality. The aggregates are used mainly in concrete for roof terracing and for RBC slabs, The
technology of RCC is not yet popular in this rural region.

*The stone quarries in the Jhansi - Shivpuri sector are at Dinara, Amola ghati and Sugaiya, while the ones in the
- Jhansi - Sagar sector are at Dhaura Dhesan, Asta, Ata and Malthenn, (Source: Transporter in Jhansi).
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Stone crushers generate considerable amounts of stone dust which is normally dumped
in river beds or used as land fills in low lying areas. The dust is also utilised as coarse sand in
construction. It is available free of charge at most places with only transportation costs to be
paid. This situation, is however, not expected to last long as the crusher owners have already
recognised the monetary potential and market for this material. Concrete block mamifacturers
in the area have begum to procure large quantities of the dust, thereby making tiis waste a
commercially viable material. The availability of large quantities of aggregate and sand/stone-
dust has prompted the establishment of two concrete products’ factories here.

The technology of concrete blocks is being promoted by the district authorities in
housing projects for the Sahariya tribals and the economically backward classes. The block,
however, has not found popular use by local rural populace.

Industrial materials - cement and steel: The use of industrial materials like cemert and steel
is increasing as is evident from census records of 1981 and 1991.% Discussions with building
material suppliers at Raksa and Jhanst revealed that sale of cement in rural areas has increased
substantially in the last five years, Convenience of cement as 2 binder was expressed by Devki
Nandan, an old mason at Dhikoli, as it is now possible to continue construction during the
monsoon in the intermediate dry days and the moisture actually helps to cure the cement.

Two medium scale cement plants have been started in the vicinity. However, the
cement generally preferred is not from the nearby Diamond cement factory but from the more
renowned Rewa Cement Factory at a distance of approximately 1,300 K. from Jhansi.
Cement is bought at building material outlets in Raksa. In Lidhora and Khalilpura, the
percentage of cement used is much less than in the four villages studied in block Babina. .

The use of steel! is also increasing in the region. The percentage of stone roofs
supported by steel beams and T/L sections is 12% in Raksa, 7% in Dhikoli, 6% in Palinda, 2%
and 4% in Khalilpura and Lidhora respectively (Appendix 4.2).

Tables 4.1 (A) and (B) summarise the above discussion on extraction of raw material,
transportation to the villages and the processing of raw material into masonry and roofing
elements. .

3Refer Appendix 4.4,

Understanding Rural Building Systems in india 49



Chapter IV - Building Svstems in Rural Bundelkhand

Table 4.1 A Summary of building materials in the surveyed villages
Material Soarce Type Extraction Tramportation
Mode Cost Distance Mode Cost
Earth Ficlds / Cormrmnons | Manual - self/ Free /LC 1=3km (i) Heaad load (1) Free only self
emgloved labour ()} BC Labour, (i1) Froe if
owned, cash I hired
RL Mamial-self/ | Stoken 2-6km | BC/ TR b ifownod,
enploved labour cash U hured
Revenue lands Manual - c 2-8km ~do- -do-
comractor
Blo-mass
Prunary timber | Tunber merchants BC / uactor Cash
~own/ hired
Sccondary eg. Fields/ Manual ! self Cash / free BC / tractor Cush
Mahua commonyR.L. ~own /hired
Sccondary Ficlds/ commons.” Labour-free | 2-8km B/ tractor « Froc
Testiary - Fields' commons Manual/self Free/ LC 1-3km Head load / BC | Free
Ipomea,
Lamtana
Agro- renidue O fields Manualself Froe 1-3km | Headload/BC | Free
Cow dung Own /others cattle Collection selfl Free 1+3km Head load Frec
Others cattle Collection - other | cash / barter 1 km Head load Free
Sand:
Coarse Corronoas / Manua! self 7 Free/LC<cash | 2.8km BC / tractor Froe if owned,
Quarry contzactor <own/hired cash if hired
Fine River beds Manual self'/ Free/ LC- 2-8km BChractor Free if owned,
coatractor cash -own/hired cazh if hired
Stones:
Boulders Ficlds / commons Manual - 3elf / Free/ LC BC/ Teactor Free if owned,
employed labour cazh if hired
RL Manual - LC/ Stolen 2-8km |[())BC/Trmactor | (i) Froe/ hired,
contractor (i) Truck (i) cash
Drezsed stone Quarry Manual . Lc 2-3km -do- -do-
corsracior
Stone slabs Quarry Blastng - Cprofit 8+35km «do. -do-
coatracior
Stone dust Stooc crusher Collection/self / Froe/LC- 6-14km | BC/tractor Froe if owned,
Dumps in river contracior cash ~ovn/hired cash if hired
beds
Aggregales Stone crushers Mechanical/ cxh 6-14km | BC/traglor Free if owned,
contractor sown/hired cash if hired
Lime/ Cament/ Shop Factory made cash G6-14km | BC/tractor Free if owned,
Stecl ~own'hired cazh if hired
Legend:
ILC =Labour Cost, BC = Bullock Cart; RL = Revenuc land { government landy, Sclf = Indicates unpaid family labour,

Babul/ Kardhai/ [pomeas Lantana = Local names, for botanical names refer Appendix 4.1,
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Earth (from demolished Bamboo clumps at
old wall) at Lighora Kanchanpurza

Gumma

crusher along NH - 25

Boulders 3
R A5 =T P L It
Building Material stacked Building Material stacked
along village streets, Palinda along village streets, Dhikoli
Figure 4.1 B, Building materials and elements
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Table 4.1 B Summary of processed masonry and roofing elements
Elements Raw Material Production T runipurtation
Saurce
Process | Cost Mode } Comt
MasonrvElementss
Einth Local/ F/C/ RL Self/ local labour Froe/ cashy Head load' B Froe it own casb of
TN/ ICTVICE tor hired
Gummea Local / FI C/ RL Self / Tocal labour Free/ cash/ Head load’ BCY Free if owny cohaf
orainwrvice tractor hired
Kanpuri Gumma Kanpur A Kanpur from Cash BC/ tractor Froe wWown caoh ot
shop hared
Concrete Block Quarry + factory Factory/ from Cash / self BC! tractor/ on sitc Free if own' cahif
factoev Labour hired
Roofine Elements:
Chaptt Xhaprel Local! F/IC/ RL Self + {ocal serm- Cash + grain Head load / BC/ Free if own/ caoh if
skilled labour Tractor hired
Stone Baam Quarry Preparcd at site Cash / grain BCiractor Free if owny' cuh il
hired
Stee! I beam Factory Factory/ boughtat | Cash BCractor Frec if own/ canh it
shop. hired
Wooocn Beam m=e
Legend: F= Ficlds C = Commons: RL = Reverue Lands; BC = Bullock Can

Reinforced Brick Concrete lintel

o
= o ST AT
Hand-tamped concrete blocks,

Figure4.1C . Buildiog materials and elements  © r2 Badbera
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4.1.2 Building Components- Walls and Roofs:

Walls: Four main types of walls were observed: (i) earthen walls in cob and adobe, (i) fired
brick masonry walls using two types of locally manufactured bricks - einth or gurmma, (i)
stone masonry walls in random rubble or khanda (dressed stone) and, (iv) composite masonry -
a combination of fired brick and random rubble in layered courses.

Cob walls in the area range from 2 ft. to 3 ft. thickness, and are not built tapering but in
parallel plumb from bottom to top. Adobe construction uses unfired bricks laid in mud mortar,
plastered with mud and dung.

Fired brick and stone masonry are usually lzid in mud mortar. The wall may be left
exposed, the joints grouted and pointed with cement or else the surface ts plastered with mud-
dung or cement-sand plaster. Most of the older construction has been built with walls 2 ft.
thick, while the more recent ones have 18 inch thick walls. Brick masonry walls presently
being built are 14.5 inch thick. At one place in Raksa, a new mason has built 9 inch thick walls
in his house, but load bearing walls 14.5 or 18 inches thick are the preferred norm. Random
rubble masonry walls of about 18 inch and dressed stone masonry 1 ft. thick were observed.

Composite masonry for walls is very popular in this region. Random rubble increases
the volume of masonry and a layer or two of fired brick after every 2 to 3 feet ‘levels’ the wall.
The number of bricks that are required for the house is, thus, greatly reduced. A glance at
Appendix 4.3 indicates that this type of wall construction is more expensive than others in cash
terms, however, as indicated by villagers, aconomy is achieved due to the utilisation of left-over
einth Jom previous construction and freely available boulders.

Roofs: Two predominant roofs found in the study are: (i) double sided pitched roof using
locally manufactured clay tiles - the khaprel, 1aid on a country wood under structure, and, (i)
flat farshi-patti roof of stone. Commonly observed spans in the region are 10, 12 and 14 feet.
Most 10 feet wide rooms are spanned end to end with stone slabs. For longer spans, slabs are
laid on intermediate beams of stone or steel. The stone beams come in sizes of 12 and 14 feet.
Wooden beams are now rarely used due to their scarcity and high cost.
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An interesting system of constructing intermediate floors was observed in
Kanchanpura. The residents use a split bamboo mesh over bamboo under-structure, which is
plastered with mud and cow-dung on top. The bamboo is locally available and grown by
villagers for construction and other purposes. Although clumps of bamboo are found elsewhere
too, their utilisation in construction is imited to under-structure for clay tile roofs, as fences
and for gates around courtyard and fields.

A small percentage of Reinforced Brick Concrete (RBC) roofs and lintels was
observed. The skill needed for reinforcing beams and slabs is not yet well understood by local
masons here. One finds ad hoc reinforcement where the user is not knowledgeable about the
stresses and loads on the beams and roofs. Most masons who do reinforcement work have
learnt it either by observation or as apprentices to masons at odd jobs in the city. They use
rules of thumb which they change and adapt as they work with the material.

Table 4.2, and Figures 4.2 (A) and (B), surnmarise various roof and wall types found
during the study. The percentage of various roof and wall types observed in the villages is
presented in Appendix 4.2, Discussions with artisans and other villagers revealed certain
characteristics of the various wall and roof components regarding structural performance,
frequency and type of maintenance and type of manpower required in both construction and
subsequent repairs. These are summarised in Tables 4.3 (A) and(B).

Construction costs of masonry and roofing elements and building components have
been calculated for a standard room of 10ft.x12ft. area presented in Appendices 4.3 and 4.4,
Costs are based on local material and labour rates. These however, do not represent actual
expenditure made by the villager. Tables 4.4 (A) to (H) present the cost breakdowns into
material and labour; monetary and non-monetary components, thus indicating where the
villagers economise in construction.

The process of construction can be divided into two broad levels of activity- the pre-
site and on-site levels. Each of the these can be further sub-divided. Charts 4.1 (A) to (F)
describe the activities at each stage for two types of walls and roofs.
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Tsble 4.2 Combination of roof and wall components
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Figurc 42 A  Roof and wall components in the surveyed villages
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Figure 42B  Details of some roof and wall components
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Table 4.3 A Performance of walls
Wall Type/ Typeol Frequency of Maintained Structural Remarks
Construcied by | maintenance malntenance by performance
Cob Plastering with Monthly to bs- Womenofthe | Low load bearing, Easy 16 mairgairt and
Self mud and dung ~ ammual bouse mainly, | requires thack walls, OCOOETUCE, every
bpar somc mes the | Sormally single moreyod, | family member can
man some double storey contribute to its
houscs obecrved. construction and
Problerms of water DAIMLECANOE.
ingress and termtes, Knowledge is local
noods thick lintcls. and common.
Adobe - un bunt Bi~annual to -do- Single 10 two storeys, Regular mamtenance
emnth/gumma -do- annual can take heavier roofs costs arc offact by
Sclf+ semi-skilled like one. Problams of | cheap and efficient
and skilled input water ingress. Fast injtia} construction.
COonSUCTION MY Caitsc A combination of
shrinkage cracka ducto | adobe and fired brick
impreper drying and obscrved in Raksa,
scttling of mortar.
Einth in mod Little maintenance | Plasteroncein 10 | Grouting of Considered by the local | Lime wash i mainly
mortar after joints have 17 15 vears. Lime | joints - self + IMANOOS 23 & VETY sTong for sesthetic reasons
Skilled mason + been grouted with | wash annually or ser=skilled and cfficient wall with or without a coat
urnkilled (sclf) a cement-sand once in two 1o input. Lime consiruction sysienm. of cement- sand
input mortar, Lime threcyears. Lime | washdoneby | Walls 18™thk The plaster. [0 many
wash and a plaster | based plaster more | self orby local | mascary unitis less cases, the wall had
coat once. than 40 vears old labour. pocous than both the boen left exposed afier
has not yet neodod gumma and the concrete | grouting the joints for
replacement. block of the area. more than §
Shrinkage cracks ag monsoons without
above, anv adverse affects
Gumma In mnd/ Two to four stoecy joad Unplastored walls
ctment-aand -do- ~do- -do- bearing walls. Masoary | without groutoed joinis
mottar is cven and in plumbd, often show dampocss
Skitled mason + allows thinner - up 16 9™ | inside after a long
unakilled (sclf) walls to be built. Lighter | stretch of rain,
mput than enth allows higher
productivity. More
porous than the cinth.
Boulder stones In | Little orno Large amounts of mortar | Lime wash foc
muod mortar maintenance after -do- «do- roquired. Walls are very | scsthetic reasons was
Skilicd mason + Joints have been thick ducto size of unit. | found on almost all
unskilled (sclf) grouted and for a Offplurnb walls boulder stone walls,
nput coat of plaster, observed
Composite Self construction may A very pupular mode
masoary in mud -do- +do- ~do- lead 10 off-plumb walls, | of construction
mortar
Skilled mason +
unskilled (sclf) ¢
Dressed stone - Generallytrouble | Little orno Lime washby { Loadbearingwalls, 210 | Regular coats of lime
khanda in free afler joints. manlenance family 4 soreys. wash may be dooe for
Cement-gand have been grouted, acsthetic reasons.
mortar Expensive, found only
skilled in well-off houses.
+ unakilled (sclf) i
Coscrete blocks | Coanentsand Plasteronce in 10 | Plaster by Improper hand-amping | The hand- tamped
a comnent-sand plaster and lime years, lime wash mason, lime Jeads 1o increased blocks arc used az in
mortar wash to prevent cvery socond year, | washself or porosity, lean mix £ill and nct load-
spocialisod skillod | moisture socpage. local labour. makes it low Joad bearing masoary
+ unakilled (s<1f) bearing unite.

Understanding Rural Building Systems in India

51



Chapier " - Building Svstems in Rural Bundeliherd

Table 43 B Performance of roofs
Roof Type/ Tvpe of Frequency of Maintained by | Structural Remarks
Constructed by maintenance maintenance Performance
Ahaprel on Replacement of Approx. 10-12% | Aooual maintenance  [Roobs sag duc
Acacia/ Ipomea l:mkcaula.and tiles nood to be can be done by most  [weak
under- adjustment in replaced acmually. | members of the branches, and leak if
POPEr POsition, Al lexst once before | fammly, although the tilex have not
structure | replacement of mcesoon, tilsare | under-structure boen adjusiod well,
Scif »somcsemi | yndertructure snd | adjusied inplace,  |replacemant isdone | Tikes break with
skillod inpant sub-gtructure in main und- By the e of the DOnKEYE JURIg o0
omelimnes case of rotting of tructre may be family with the themn xnd (ly away in
termite infegtation. | replaced once in five | women assisting, heavy wind, Rools
(Regular mmoking | yean & lpomea allow mnoke
during cooking sub-gtructure: in 3 eacapRng in cocking
reduces lermite years, A,
atack).
Khaprel on Az above, except the Rools fairly even -
Neem/Mahua froquency of main litle angging
under «do- and sub-srructure -do- obscrved. Rest, ns ~do-~
replacement is above
gmm . betvea: 7o 10
+ somatuncs yeary
semi skilled input
Farshi - stone Leaking joints need | Ifthesurface isnot | Simple grouting Commonly available [Provides rool space
slabs on walls 1o be plugged, top temaced, thetopis | doncbythe house-  {stonc sizes permit Kor slecping and
Skilled mason + needs to be phnﬂedt_m_ochz holdc.pa?isau room spans > 10 rying clothas, spica
unskillod (sclf) plastered, +3years jointsare ! leaks requirca feet. Vertical r\ndma...
prouted as often, skillod mason. expansion possible
Farshi - stone Loager spans A above, but more
slabs on stone pu-ibk.hum expensive,  Beama
1 Skilled + -do- ~do- ~do nquu:ucarcful W form support
scmi-skilled + :mg:m bading e
unskilled (sclf) observed under
absent/ emproperly
Laid bed-blocks.
Farshi -stone | Asabove, Riexl As above, Looger spans
siabs on steel be_umneed_lobc repainting of sect poszible and/or
t Skilied + pmmd:gunst bearms rarely -do- allows use of mxaller -do-
p od = rusting underaken |picoc of stonc siaba.
) e
mising/
improperly Laid bed
{blocks.
Bamboo Replascringthe | Onecin3 04 Mostly donc by the |Easily takes Randard | Tarmite infestation
intermediate surface. ) years, women of the live and dead loads, | trealed with simoke
floors Semi Replacement in house, No collapse observed | fumigation, no rot
sliod + urskilled use_ol‘l_-otor . or replacement made | observed as it is not
M(“m"d termite infestation, in 30 years since exposed 1o moisture,
construction. | Onlyfound in
. __ 1 Kanchanpura,
Reinforced Re-plastening the Onccindto$ Normally a semi- | Dampness may More preferred for
Brick Concrote | surface ifun- years skilled or skilled observed duc 1o saircasc siabe, non-
(RBC) Localicity temaced mason is called. porosity tn brcks sructural letels than
besed skilled md:mpropcr roofing slabs.
akillod + concreting.
urskilled (self)
Reinforced Very fow much roofs
Cement knowlcdge scgarding | seen inthe arca
Concrete -do- -do- «do- the technique i
i evident in the od hoc
(RCC) Ciybust 20w
A . ul
skilied + ursicilled reinforcement.
(scif) )
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Tables4. 4 Ato H

Building elements and components - break-dowt of constraction costs:

The following charts break the costs of building elements and components into monetary
and non-monctary components. The costs calculated in Appendices 4.3 and 4.4 are taken as base values.
The breakdown 15 at the income level of a landless and/or small farmer with the following parameters:

- Freely available/ coliectable materials - zero cash value.
- Contractor controlled materials - full cost as cash value
- Materials bought at shop - full cost as cash value.
- Unskilled 1abour - self-help with zero cash vatue,
- Semi-skilled and skilled labour - full cost as cash value,
- Transport costed as part self (25 or 50%) and part cash.
Building elements
Al Einth at Lidhora:
Expenditure Materials Labour Transport Total
Frec Bought Une~skilled Sermiskitled Skilled Cwnt Hired
Earth Free -
Earth digpmg 14.5% 14.5%
Watening + kneading 4.2% 4.2%
Moulding 2.3% 6.2% 14.5%
Loading kiln 6.2% 3.1% 9.3%
Unloading kiln 4.2% 4.2%
Dung and other fucls 25.8% | 23.83% 51.6%
Transport 1.7% 1.7%
Monetary component - - 23.%% - 1 53% - L - 3ER%
Non-monetary component T25.8% | - I74% | - = L% -1 632%
B. Gumma at Palinda:
Expendliture Materials Labour Tranmsport Total
Free Boucht Un-skilled Serni-tkilled Skilled Own Hired
Earth Free -
Eanth digging 12.5% 12.5%
Watering, kneading & moulding 15% 3% 20%
Looading + unloading kiln 2.3% 7.3% 10%
Dung and other fucls 29% 2% 58%
Transport 2% 2%
Monctary component L e 9% | . 12.5% - - I - 41.5%
Non-msonctary component 9% - - X15% - - =% - SRS5%
C. Chapti kkaprel - flat roofine tile:
Expenditure Materials Labour Transport Total
Free Boupln Uneakilled Semi-akilled Skilled Own Hired
Earth Froc -
Earth dicging 10.2% 10.2%
Watcring ~ kneading 3.3% 33%
Moulding (pulling) 6.2% 6.2% 12.4%
Loading kiln 2.7% 1.7% 4.4%
Unloading kiln 2.7% 2.7%
Dung and other fuels 32.5% 32._5'.6 65%
Trarport 2% 1.7%
Monetary compomnent oo | 32.5% - b T - [ B T Y LT
Noo-monetary component -32.5% - 25.1% - - - - 2% - -59.6%
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Building Components
Walls and Roofs:

D. Cob will construction:
Expenditure Materials Labour Tramport | Total
Froe Buwrht Un-sialled Nenu-shablcd Nhalled { iy Haed
Fanh Free
AT Wi Freo
Dherine 42.6% LD
Tavinc ama! Limsshuns 37.2% 472
Transport A2% 215 L2
Monctary component - - . . =% 20
N ctary crmpanent - - 20,85 - N2% R
E. Einth masonry in mud mortar:
Expenditure Materiah Labour Transport Taotal
Free Paid Un-skalled Sersshallyt Nhlled Owm Hiced
Ewnth 1320 1.3 ] v,
Earth dicome tor montar 329 300
Masonry work 11.1% 9.6% 13.3% 13439
Transport: buliock cant Aractor 17% 125 R
Miscellaneous. 100l and plants 23% 250 hitd
Monctars companent 21.8¢% 06% 11 4G 2% e
Nob-monetary component 8.7 13.6% 1.7 gac,
F. Compasite masonry in mud mortar:
Expenditure Materials | Labour Transport Total
Free Paid Un-xkalled Serm-skillad NEled O Hued
Eunth 9.6% 5% 18 2
Boulders 14+ 166 2,
Earth digming for mortar 1.5 4 4%
Mavanry woek 21 8% I e $0) 87
Transpon 2% 145 S30.
Miseeanoous, touls and plants 28% 280 &,
Mobetars component 23.2% 149 37 345 | 3594
Non-monctary: compatent 2.1% 26% 1. 2% 54,1
G. Chapri Khaprel - flat clay tile on Mahua - Babul (acacia) under—tructure:
Expenditure Materials [abour Transport Total
Free Paid Uneshalied Senu-slalled Skalled (wn Hiredd
Khaprel nles 6,2 6% X%
U nderstructure: raftens -Mahua 28.5% pl T
Undentrucure: purlins - Acaaa SR X%
St up noof 6% 2.5% 6.4
Tramport 1.3% 1.3% 2.6%
Misectlancous. tools and I 2% 5% &0
Monetars companent 32.6% 5% 1,37 AR, 4%
Nofe-monetary component 56.7% 3.6% 1 3% 61.6%
H. Farshi - stone slab on stone beams:
Expenditure Materials Labaur Tranwport Tolal
Free Pad Uneskalled | Sems-skobled | Skalicd Own | Hircd
Stonc slabs and beams 3. 7% KA
Cementageresyes and sand 1 8% 1%%
1. aving the roof 11.5% 92.6% 14.3% 54
| Transpont a.1% 3.1% . i)
Miscellancous. tools and plants 2.8% 25% 5%
Monetary companent 54.2% 9.0% 15.3% 4.1% | 22.2%
Neon-monetary component 256 11.6% 4.1% 18.25%
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Chart 4.1 Segregation of Construction Activities into pre-site and on-site stages

The following charts present the activities involved in the construction of wall and roof
components, The process includes extraction of raw materials and production of building elements. Itis
indicated ‘where’ cach of the activitics take place. A half-way site stage indicates that the acuvity
happens close by but not necessarily on the site of construction. The distance between the half-way site
and site is normally 100 m. 1o 2 km.

A. Cobwall

On - site : Jocni

Pre - site : jocal

Earth — Collection

Water —— Collection —— ‘

Agro-waste [ Collection

Dung Collection

B. Fired Bricks - cinth / gumma in mud mortar

Pre - site: Local : Half-way site : Local
: o lewae
Earth —— Digging kneading/moulding/
Fuel wood
Dung

s On-site : loca A
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C. Concrete Blocks in Cement Sand Mortar,

Pre;sitc: local

Half-way site : local

-
-
-~

-
-
-
-

Pre-site : Remote On - site ; Local

Lime Hsnd

stone tamped

Coal _ Quarrying Cement I

Clay Calcination Remoulded
-cared

Alumina —

and other

ores

Rock  |Blasting— CrushingC Agoregate J— N] "o

outcTops \ ~~~~~~~~

River beds {~Quarrying/ @ Machine

/ quarries | digging moulded in
Factory
Cured

Pre-site : local

Shop outlet

D. Country clay tilc - khapre! roof on country wood (mahua/neem/acacia) under-structure

! On - site : local

Earth Watcring/ || Pulling :
— Collection—v—| kneading {moulding) '
‘ :
I ' :
i :
Fuel wood J———~Collection — h
i :
1 ]
(] ]
: '
Dung [—Collestion ——{ Formng into | | E

| eakes/ drying : |
' '

‘ ' T

Country wood {—coliection =+ 1 Rooflaying
for under- ' !
structure : ‘
1 [}
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E. Stone slab roof - farshi on stone beams:

Pre - sitc local

Rock out
STone

Lime stooc /
clay/ alumina
ctc. + coal

River beds/ @
quamries | Quamying ™
Shop outlet

Pre - site : distant

Stone slabs /

F. Reinforced Brick Concrete (RBC) roof

Pre - site : local

Enarth + water

clay/ coal/ calcination
alunina cte.
River beds/  |— Quarrying /
quarTies digging
Rock out cops |—— Quarrving /
crushing
Timber for form-| —— Cutting/
work sawing/drying
Pre - site : distant

—— Collection —sa—=

Shop outlet

. - e - - -

Half-way site : Jocal
Kneading / Kiln
moulding/ preparation/

N .l LTy Ty e

-
- p —
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4.2  Delivery Processes - The Linkages )

A description of materials and techniques is incomplete if one does not understand *he
relationship that the various role players share with each other, their resources and technology.
These relationships, as discussed in Chapter - 10, form important Linkages that change and
transform the construction practice and are the essence of the housing delivery mechanism.
This section describes the building linkages - socizl, technological and economic, observed in
the study area. It deals with the roles of the individual, family and community, significance of
the skilled artisan and the role of local markets in the construction of dwellings.

42.1 The Individual, Family and Community: Interaction of villagers to each other s at
various the levels of family, jati (caste group), community, and neighbouring villages and
towns. At the family level, interaction is imited to distribution of tasks amongst its members.
This translates into occupational specialisation, lending, borrowing and / or hiring equipment,
procurement of iabour or material resources, information and skill exchange within the village
and between different villages and towns.

The family as the smallest unit in society has an important role to play in the building
process. In lower income house-holds, most construction is conducted through family labour.
Roles of the family members are quite distinct, as for example, in gumma or einth production.
Figure 4.3 describes the roles of family members at each stage of the process. Amongst other
activities, digging, breaking boulders and mbdng mortar are common. Adult males rarely
perform the act of carrying building materials, especially if it has to be done as a head-load.
Setting up a kiln, assisting the mason ( with the plumb line, mason’s string or in laying bricks)
are Jobs handled by men.

In economically better-off house holds, most building work is contracted to specialists
and loc2! unskilled labour. Management and supervision of construction is, however,
controlled by the house owner. The role of women in decision making is less obvicus in public.
The choice of building materials, discussions with the mason or carpenter etc. are conducted
by men, at least in public. However, basic maintenance of the house which involves plastering
the walls, floors and platforms with mud and cow-dung, preparing dung cakes for fuel etc., are
normally done by women whether high or low in income group, caste or class.
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MIULDING TRYING
"Er._-n-w—
: Ny =t ‘ o > /
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The family moulding einth Carrying ‘green” cinth to the kiln

SCTTING THE Kl
- ™
%ﬂpm \
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Setting the kiln

Transporting eixtk by buliock-cart

Figure 4.3 Process of Einth manufacture
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It was observed that young male members of a family are frequently pulled into
discussions between house-owners and miszris. The young men are often more informed, than
their parents about new construction methods due to their frequent visits to neighbouring
villages and towns. Although the Snal voice is always that of the family head - the grandfather
or father, the views and opinions of these young men are given due consideration. Young
women, however, are rarely asked or encouraged to participate in such discussions.

Information network within a village is simple by word of mouth and quick to spread.
Who is going to the city today?, where can one find the mistri (reason)? or who’s house was
built by which miszri?, what problems were encountered in its construction? and the Iike.

There are some elders “who know” and people go to them for advice. Most advice is based on
precedents, thus their experience gathered over the years is valuable. The elders, like Babaji in
Palinda and the previous sarpanch of Dhikoli remember problems that were encountered when
a new technique was tried or the advantage obtained through a slight change in: technique.
These stories are discussed intricately by villagers as they sit under the Neem tree or other
community spaces (apparently at letsure). One was witness to a few such discussions in
Dhikoli and Palinda; in fact one’s questions and queries often provoked them. The
development and change in construction tedﬁ:[uwmongohlgpmvaymchapanof
daily conversations. For example, Kaluram Salni’s decision to construct a new room in his
house tsing 14" thick fired brick walls instead ot the standard 18", was discussed at length by a
large group of concemed villagers in Dhikoli. They had all observed a few such walls built and
tempered over a couple of seasons and were interested in the pros and cons of the technique.

422 The Artisan and Characteristics of Construction Skills: The artisan plays a very
important part in the delivery process. His practice establishes the guidelines and therefore the
standards for construction. Four types of artisans were found to be involved in the building
precess in these villages; the mason, the potter the carpenter and the blacksmith.

The mason: At least one mason was found to reside in each of the six villages. In Raksa,
Dhikoli, Palinda, Khalilpura and Lidhorg, 6, 4, 4, 1 and 2 masons were recorded respectively.¢
In Kanchanpura a community of 8 masons resides.

$NIC records, 1994.
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A mason normally works in 2 team consisting of a semi-skilled worker and a group of
unskilled workers. Unlike in a city, where either the mason organises his own team or the
contractor employs a group of labourers; in a village, this is the house owner’s responsibility.
As mentioned earlier, rich farmers generally employ the landless or marginal farmers and their
families from the village as unskilled workers. On the other hand, small and medium farmers
save on construction costs by utilising family labour to provide all or part of the unskifled
manpower component. At the time of survey, Stiram and his family at Harpalpur were
assisting the mason to construct a room in their courtyard. Sriram, his wife and one of his sons
had dug the foundation trench, sized boulders for foundation masonry and were mixing mortar
and carrying gunvna to the mason. The mason only laid-out the trench line for excavation, laid
masonry in the foundation and super-structure. The roof under-structure and the khaprel
would be put-up later by Sriram himself

This process, while enabling the villager to save on construction costs, provides a
familiarity with local building methods and an opportunity to imbibe the skills. Traditionzlly,
masonhood was passed on from father to son and the knowledge remained within the family or
community group. This sy stem of knowledge transfer is appearing to break down. Many of
raj-mistri’s’ helpers and students m Dhikoli do not come from artisan families, while the sons
of masons themselves are moving away from their family occupations. Some are turmng to
agriculture if they have land, others are starting small businesses or finding jobs in the city. The
mason’s sons, however, have a good handle on local construction practices even if this is not
their regular occupation. Devki Nandan’s (old mason’s) sons in Dhikoli, one, a peon in Jhans
and the other, a shopkeeper, were observed to construct an addition to their house under the
verbal guidance of their father during the survey. The father, at 72, does not undertake much
construction work any more. The two sons are also asked to assist in other construction jobs
in the village.

Training or transfer of skills is almost never initiated by the trainer himself, unless it is
within the family. Thus Ramprasad, considered the second best stone worker in Dhikol, has
worked his way up from an unskilled labourer to a semi-skilled assistant of the raj mistri. He is

7 It is difficult to say who designsics & mason a5 a raj mistri (head mason). But his skill, workmanship and
lcad:nhnpalongwithlm_gthol’acpuicmc. cumulatively result in this title being coaferred upon him.
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now often called over on his own when the rgj miszri is busy or too expensive for a villager.
The transfer of skills from the stone cutters of Madras to the local workers at the quarries
happened in the same way. Stone dressing into regular khandas is no longer limited to that
period of the year when the Madrasi stone cutters pass this way.

Young men migrating as construction labourers to Jhansi or other cities often retum as
masons, bringing with them the knowledge and skill (often incomplete) of construction
techniques being used there. For example, Deendayal at Raksa, afier having worked with a
mason in Jhanst, now claims to be a skilled craftsman. His value in the village, calculated on
the basis of daily wage rate is, however, only Rs. 50 per day, that of a semi-skilled worker.

The activities for which the mason is valued are foundation masonry, super-structure
masonry in brick, boulder and dressed stone, farshi-patti roofs, dressing a stone beam, cement
plastering of walls and roofs and laying the RBC roofin increasing order of importance. The
mason is also asked to do various types of decorative plaster mouldings or arches in the facade,
especially in the doorways - thus emphesising his role as an artisun and a craftsman, rather than
a mere technical expert. Rudimentary krowledge of masonry work is known to almost every
one and it is often undertaken by oﬁcsc!f {unskilled) or contracted 1o semi-skilled masons for- .
reasons of economy. This results in pobrquality walls that require frequent repair and
maintenance. Preparation of under-structure and laying a khaprel roof are also activities for
which skilled artisans are normally not required or called.

The carpenter: Fabrication of doors and windows is only a small part of the carpenter’s job.
His main work involves manufacture and repair of agricultural implements and bullock carts,
The carpenter’s market in building has further declined with the scarcity and rising prices of
timber and an increasing popularity of galvanised iron door frames and shutters. Each village,
however, does not have a carpenter, and the services are procured from neighbouring villages.
The blacksmith: Like the carpenter, the blacksmith primarily caters to the requirements of
agricultural tools and implements. The Loghariya tribals from Chittor are the main source of
blacksmith jobs during their travels in this region, prior to sowing and harvesting seasons.
The potter: No specialised potter families were found in the six villages surveyed. A large
potter community lives east of Jhansi in Chirgaon and Badagaon villages, but their influence is
not evident in the use of fired clay products, especially roofing tiles or khapre! in these villages.
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Self construction - - Beldar at Raksz Setf Construction - Masoary st Dhikoli
plastcring the room

Ass:sung thc mason to lav T Assisting the mason in masonry -
stone roof at Dhikoli Sriram at Harpalpur

Transfer of skills - Rzu Mistn and Devki Nand:m’s sons -
his appreatice at Dhikoli built this new room
vnder father’s guidance

Figure 4.4 Delivery Processes
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An earlier survey had ravealed that the five potter families in Raksa had given up therr

profession as it was no longer economucally viable. A broad community-based knowledge
regarding the manufacture of the chapii khaprel exists in these villages. Inguiries regarding
‘who’ specifically manufactures khapre! in Dhikoli and Palinda revealed that many villagers
‘know how to’, but some are better acquainted than others in the skill of “puiling” (moulding)
the clay mix. Many villagers, both young and old, claimed 1o have manufactured khapre! for
themselves or for others in the village. They are not professional potters in the traditional
sense, but have gained this skill through practice. This issue raises the question of classifying
the skill. Isit a “local area’ or a ‘personal skill’.* The manufacture of chapti khaprel in this
area seems to fall in between the two and can probably be classified as a *semi-specialised local
craft’. The semi-skilled worker is only cailed in for “pulling’ the khaprel. He charges Rs. 50
per 100 khaprel ‘pulled” which actually forms only a small percentage of his main income from
agricultural or pastoral activities.

Remuneration of the artisan: The traditional system of jajmani based remuneration has all

but disappeared in this area. Some land-lords still practice it “in order to keep their hold over
artisans and to maintain their superior social status” (Chattarpal, village Dhikoli, June 1994).
Table 4.5 presents remuneration rates for artisans and the unit of work normally charged for.
Although the table presents basic monetary rates in cash terms, it was found that cash payment
is often discounted in part by grain or service exchange. Thus Rs. 70 per day of the mason or

Rs. 50 for khaprel pulling is negotiable on the basis of daily food or grain or other goods and
services - never totally but often partially compensated.

Table 4.5 Artisans’ remuneration rates
Artisan Unit Ratef Unit Campenantion frequency Compensated with
(Ra.)"* Indicated
Skilled masoq per8hourday | Re60-Rs 70 Ofien, but decreasing Graun, daily food, installment
peritem of per dav basod payment
work )
Semi-skilled pr8hourday | R 45-Rs. 30 | Somctimes Daily food, grain
AON per dav
Un-aiilled worker | -do- Re.30-Rs. 35 Somctics Daily food, gran
per dav
Carperter per ftem of Ra, 1000 per Often, but decreasing Daily food, grain, insallment
work, - dooe! door, wood basod payment - credit.
window ncluded.
work grain
Potier - Khaprel | per 1000 nos. Rs. 50 per 1000 | Somctimes Daily food
roaker lfcﬂyj:una:g'\

* I1Can § ~ 23 Indian Rupees (R3.).

¥Local area skills versus personal skills are explained in Chapter 2.

Understanding Rural Building Systems in India




Chepter IV - Bullding Systems in rura! Bundellhend

Table 4.6 Building activities in the five villages’

Village Maintenanced Upzrading: changing Extention: adding Now howses;
repair: plaster - lpai, | whole roof or Wall ncw rooms In existing | completely new
painting, replacing courtvard howses belnz
broken roof tiles constructed

Raksz 40% 3% 25% approx. 10%

Dhikoli 50%% 2% 25% . approx. 3%

Palinda $5% 2% 25% aporox. 2%

Kanchanpura (new) 35% 10% $0% approx. 5%

Khalilpura R3% 10% 5% Nonc observed

Lidhora T5% 15% i) Jexs than 2%

® : Percentage is calculoted as per observanon, validated by the wlagers during survey, an error of +/- 2% s poxuble. The figures
above reflect percenioge of toal bulding actvity of various types being underiaken dunng the period of the survey and not the
percentage of tolal houses,

-~ >
- z
N T b A

Collection of building clements
for the next season, Lidhora

o
- :
Po e Pt e s

Upgrading Repair and Maintenance -
demotition = from cob to Resetting the kkaprel roof -
composite masonry Sahariya Basti at Raksa

at Lidhora

New Construction -
Chattarpal’s new house at Dhikoti

Figure 4.5 Building activity in the villages
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423 Local Markets and Building Economy: Most housing activity within the villages is
related to repair, maintenance and extension (Table 4.6). Much of the repair and maintenance
utilises materials like khaprel and gumma, which are self made or manufactured within the
village requiring little external skilled input and country wood collected from the surrounds.
Only for items like cement and steel are the material outlets approached. Stone slabs and
khandas are directly bought at the quarry, while sand is procured from the contractors.

All of the villages studied except Khalilpura and Lidhora are fairly well connected to
the main road N.H. 25 leading from Jhansi to Shivpuri. Along this road are vanous building
material outlets, mainly for cement, slaked lime, iron, ste2l, and Kanpwri gumma. Raksa is the
main shopping arez for Palinda, Dhikoli and Kanchanpura. Transportation is mainly by tractor
trolley and bullock carts According to the owners of some of the building material outlets, the
number of these shops has increased, though not substantially. The sale and purchase of
cement and aggregate is increasing as mentioned before. Majority of their clients or grahak are
tural, mainly fom neighbouring villages that are well connected by road. Business peaks up
during summer. Credit is given sometimes, but only to regular or known clients; late or
instalment based payment is sometimes accepted. All the building material suppliers in Raksa
possess agricultural land and the ‘shop’ is not their only source of income.

Manpower source in the villages is local and at least one mason was found in every
village surveyed.’ Local masons are kept relatively busy during the construction periodi.e.,
from April to June. In the words of the raj mistri at Dhikoli - “in this season (summer of
1994) I have not had a single day free.” Increase in brick and stone masonry construction has
resulted in an increase in the mason's market. Much of the ‘extension work” in Dhikoli is
curently done with fired brick, or random rubble masonry and stone or RBC roofS, requiring
the services of a skilled workman. Work pressure decreases from July to March, The artisans,
however, do not involve themselves in construction all the time, Most of them possess at least
2to 5 acres of land which are cultivated once or twice a year. Some migrate to the city during

periods of low construction activity in the village or work as labour in the fields of larger land-
lords.

® NIC recards, supplemented by information collected or confirmed by the auther.
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Due 1o the agrarian nature of economy, incomes are seasonal. At the times of the two
harvests, in November and March farmers are flush with monies received from the sale of
crops. The mason’s market peaks up at this time from May to June. The November harvest
heralds repairs and maintenance for the festival of Diwali, and for marriages. The pastoralists,
on the other hand, have regular incomes, Animal husbandry has been 2 traditional occupation
of this area and has become very lucrative with an increase in the market for milk. This has
resulted in better incomes for the cattle herders and is reflected in the building activ.ty within

this community as well as an increased demand of the artisans’ services.

43  Changes in the Building Practice and Delivery Processes

The pattern of change from one system to another is slow but generally uniform in the
area and it indicates the trend. It also reflects the status of resource availability, change in
socio-economic structures, skills, needs and aspirations. A study of change, by its very nature,
involves a study conducted over a period of uime. Changes appearing in the construction
practice over a period of 10 to 15 years were studied at the time of survey by making inquiries
about the materials, techniques and time of construction of different sections of the dwelling
units. Discussions with village elders, especially the older artisans, enabled an understanding of
how materials, techniques and remuneration systems have transformed over the years.

4.3.1 Spatial and Structural Changes: First impression of the villages, especially Raksa
and Dhikoli is w.. lack of completeness in the built environment. Repair, meintenance and
extension are in progress in a majority of houses. Most building activity in the villages is of this
type as indicated in Table 4.6. Walls are left with jagged ends to receive a new room or
another wall, some mud walls are in the process of being knocked down to be rebuilt in fired
brick or stone, whiie others are being plastered and prepared for the coming monsoon. In most
cases, living spaces are extended by building another room within the compound.

Figures, 4.6 (a) - (d), explain graphically how change in construction systems has taken
place in a selected sample of 4 households in the study region. Appendix 4.4 presents the
change in roof and wall components in the district over a span of 20 years from 1971 to 1991,

and shows an increase in fired brick walls and stone roofs.
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Chepter IV - Bullding Svstems in Rural Bundelihand

A mud wall or 2 tlle roof 1s not necessarily replaced by pucca fired brick or stone
construction, unless it is beyond maintenance or there is surplus cash available. The older
room is broken down and rebutlt in fired brick and stone only when 1t looses its utility value, or
when a special occasion demands it. Special occasions like weddings and births and their
celebration through house building and upgrading are motivations to save money. Although,
normally houses are upgraded / extended utilising household savings only after daily needs have
been satisfied, special occasion building may take precedence over prionties like new clothes,
education, food quality and health. Two cases (Sriram at Harpalpur and Beldar at Raksa) were
observed where the dwellings were being extended despite difficult economic arcumstances.
The former, to accommodate a new bride and the latter in anticipation of a child.

Many houses were in the process of change of roof from pitched-tiled roofs to flat
stone roofs at the time of this survey. The upgrading of walls from cob to fired brick, boulder
or composite masonry is a prerequisite for a heavier roof. Inquiries regarding reason for
change in structure from earth based to fired brick or stone based, often revealed 2 need for
reduced maintenance of the house, as jobs in the city left little time for this regular activity.
Much greater variety in materials and techniques and a mix of natural and industrial materials
was found in Raksa and Dhikoli as compared to the relatively remote village of Khalilpura.

The former, also had much more new construction and rebuilding after total demolition.

Steel angles for door and window frames were observed in many houses in the villages.
RBC and steel girders appear to provide alternatives to stone and imber for roofs and beams.
However, this shift is greater in Raksa, Palinda and Kanchanpura as ccompared to Lidora and
Khnalilpura. Almost 30% houses in the new village of Kanchanpura are roofed with stone slabs
on steel beams and 18% by stone beams as compared to Khalilpura which has only 2% and 9%
(Appendix 4.2). Wrought iron window grills and cement jalis (fenestration) for ventilators are
finding popular use for security and aesthetic reasons.

The process of upgrading is slow but steady and piece-meal in most cases and has
stabilised for many. This stabilisation, for families who by now posses pucca houses, is
because of any of the three reasons: (i) their needs are not growing, (fi) there is general
satisfaction with the level of technology used, or, (i) due to technological and economic
challenge. For the lower income families, stabilisation at lower levels of technology almost
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always seemed 1o be a result of the lack of financial input and /or the lack of access o more
pucca (permanent) materials into their system.

432 Changes in Resource Availability, Accessibility and Costs: Significant changes are
observed in the region with respect to availability and accessibility of building materials. There
is almost no tree cover left on common lands. Much of the under-structure, especially for
khaprel roofs now utilises secondary timber like Babul and Mahua, and at many places, even
this is being replaced by Ipomea and Lantana. A general degradation is thus visible, especially
in the houses of the poorer section. Upto approximately 18% houses in Raksa, 13% in Dhikoli
and 12% in Palinda are roofed with clay tiles supponed on Acacia-Ipomea /Lantana under-
structure (Appendix 4.2).

Fuel needs can no longer be met by timber, therefore dung, a valuable manure resource
is being diverted as fuel for cooking and in kilns for the manufacture of bricks and tiles.
Empirical caleulations and observations revez| that approximately 1000 to 1500 cakes of dung
are required for every 1000 bricks, This is a large amount of manure. Much dung is lost when
cattle is sent out to graze.

Many incidents were mentioned of a farmer renting out his agricultural fields and/or
using it himself to manufacture bricks in order to pay for an unavoidable expense like a
daughter’s marriage. This increased use of fertile top soil could iead to reduced soil fertility - 2
fear expressed by AVM (retd.) Sahni, who is managing 2 large watershed programme here.

The abundant inorganic resources like sands in the stream beds, boulders and rock
outcrops are now controlled by contractors. Contractors obtain permits for extraction and
supply of these in return for royalty paid to the district revenue authorities. These contractors
are usually the more influential members of the rural society, often absentee landlords.™
Resources like rocks and soil lying in individual fields and gram-sabha lands can be extracted
by villagers free of cost but any material from revenue lands and reserved forests has to be
bought. In many cases, villagers revealed that such resources were simply removed illegally.

Amongst the resources that have disappeared is lime, as mentioned before. Up to 25
years back lime was being used in this area, in combination with brick dust as 2 mortar in

19 For example, Hamant Kumar Narvariva in Raksa.
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masonry. Lime was traditionally manufactured using a laborious and time consuming process
of burning lime-stone in kilns and crushing the burnt stone between oxen dnven grinding
stones. The crushed material was finally slaked in pits dug in the ground. Introduction and
popularisation of cement, lack of knowiedge regarding simpler and more efficient methods of
lime production and a scarcity of timber for burning the limestone have all contributed to the
decline in manufacture and use of lime in construction. Now lime is mainly used as a white-
wash for walls.

Cement as a binder in mortars and plasters entered the rural building system of this
region only about 25 to 30 years back. Although widely used in the city of Jhansi, its use in
these villages was limited to government buikt public buildings like schools, panchaya:
buildings etc. The use of barsboo for intermediate floors is unique to Kanchanpura in this
group of villages and is a remmant of construction methods used by this community in their
earlier site 30 years back. This system is not known to the neighbouring villages.

433 Changesin Levels of Skill: A change in resources and socio-economic status
(therefore patronage) wbviously heralds changes in levels of skill. Certain skills demand a lot of
labour input like the elaborate foliate arch. This is a prominent vernacular expression defining
the entrances, it is however too expensive now, even for many medium and large farmers. One
archway of the type shown in Figure 4.7 can take upto 30 mason days to construct. In cash
terms this would mean upto Rs. 2100.00 for skilled labour costs alone.

New needs and aspirations and 2 new aesthetic influenced from the urban areas is
bringing new skills into the village system. Requirements like private toilets ask for space in the
house and for methods of constructing soak pits. Acquisition of assets like tractors mean
garage spaces or large openings which need to be spanned with steel, RBC or RCC. Reasons
of economy have resulted in the optimisation of wall thickness and construction of thinner
(14.5 or 9 inch ) walls. Urban influence is seen in fiat spans for doors and windows, decorative
cement jalis and concrete beams. Chattarpalji’s new house is to be built in an entirely ‘modern
style’ with flat openings and a porch, while Deendayal in Raksa is experimenting with 2
semicarcular arch of 9 inch thick brick work laid in mud mortar without a counter thrust.
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4.4  Public Sector Housing Programmes in the Area

Two main government

housing programmes have been - - m come
_ ( %
introduced in this region - the Nirbal O g o : oFT

Awaas Yojna (NAY) and the Indira
Awazs Yojna (IAY). The difference
between the two is mainly that of the L

()
§
Z

target group and in the mode of < -
finandin . i % DixssPem .mﬁ/
subsidised and is meant for any ————— = - == >

l
economically backward family. The  Figurc 48 A typical Indira Awaas Yojna house

IAY has a soft loan component along with partial subsidy and is meant only for Scheduled
Caste (SC) and Scheduled Tribe (ST) families. Three such public sector housing schemes were
observed in the region studied.

i) NAY adjunct to Dhikoli: At first glance
this group of 12 houses does not look very
different from the general houses in the main
village. On closer look, the identical one-room
plans become apparent. These houses were
constructed in 1987 for 12 harijan families in
the village but were occupied only four years Figurcd.9A  Harijan Basti at Dhikoli
back, when congestion in their kouses in the village forced the families to break up and move
out. Changes, additions and extensions are seen in the roof system - from gol khaprel to the
chapti khaprel, walls have been built up to increase the covered space. The new walls are built
with local gumma 1aid in mud mortar. The earlier construction uses Xanpuri gurmma m mud

mortar. One family has constructed an additional room with composite masonry. There are no
stone roofs yet - but the residents expressed the aspiration for eventually changing the khaprel
to farshi (stone-slabs),
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i) IAY outside Lidhora: This group of six

houses outside village Lidhora and is about three |
years old. The construction systern is fired brick E._ .

in cement mortar and cement plaster for walls,

and RCC for the roofs. The housesareina

state of disrepair and no extensions or changes

have been made. Houses have been acquired but Firurc49B  IAY outside Lidhora
not lived in. The beneficiaries of this scheme kive just a few metres away in self-made cob wall
- khaprel roof houses. '

i) NAY at Pura Badhera: Thic group of 104
houses built for a Sahariya community was

completed in February, 1994. The community’s
earlier self-built cob-khapre! houses were
demolished and pucca houses of concrete block
walls and stone roofs were construced in their

place. The concrete blocks were hand moulded Ficurc49C  NAY for Sahariyas

on site by a2 mason employed by the local block office. The moulds are now stored in the block
office for other projects. These houses are provided with pour-flush *sulabh™ toilets and
smokeless chulhas (stoves) - neither being used. At the time of this survey, the houses were
experiencing their first monsoon. Most roofs were leaking and the residesits expressed their
inability to make necessary repairs in absence of access to both the technology and the material.

This chapter has presented construction practice and delivery linkages in a selected
sample of villages within Jhansi district in Bundelkhand. An analysis of appropriation of the
materials, wall and roof construction techniques, manpower and transaction systems by
different socio-economic groups is taken up in the subsequent chapter. This enables an
understanding of the “‘character’ of the rural building system.

" Sulabh Shauchalaya (privy) is an innovative pour flush toilet that is cheap to construct and maintain and reduces
the quantity of water required for flushing. Refer note no. 22, Chapter - 1L
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CHAPTER V - APPROPRIATION OF BUILDING SYSTEMS:
ANALYSIS OF THE FIELD SURVEY

This chapter builds on the understanding of scholars as researched through
literature in Chapter II and builds a framework for the analysis of observations made in the
field. It identifies a set of indicators or criteria that determine ‘appropriation™ of a
building system by the villager, thus explaining the pattern of construction processes
observed on the field (Chapters III & IV).

It is attempted to link the building practice (the what) and the delivery
processes (the how) to the criteria of user choice (the why). The analysis is qualitative
and interpretative in nature, rather than rigorous - quantitative. The analysis is fairly
congruent with the considered judgement of many earlier researchers in this subject. In
addition, it brings forward certain systemic characteristics of rural building systems.
Obviously, studies of more rigorous nature are required to determine its applicability in 2

wider variety of situations.

5.1  Classification of Construction Systems:

We have seen that various types of roof and wall components exist in the rural
building palette. What are the characteristics of each of these construction systems in
terms of their material, technology input, delivery process and the quality of the resultant
product? It is attempted to classify these systems so as to bring forward their common
characteristics. For this purpose, Julian Salas’s model of classification of auto-
construction methods in Latin America is being used.’ The systems of roof and wall
construction are classified in 2 generic manner so that they are understood in a wider
context. The characteristics of building materials, masonry and roofing elements,
technology input, delivery process znd the resultant product as derived from the site are

enumerated in the following section.

!"The concept of taking over, adopting and adapting for self utilization - indigenising the technology, product, process
o system. Refer Chapter I.

? Julian Salas, “An amalysis of Latin American Auto-Construction: A plural and mass phenomenen™ i Open House
Intemational. vol. 13. No, 4,1988, pp. 2-11.
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Chapter V' - Aralvsis: Approprictior of the Building Sustem

Tabie S.1 A

Ciassification of the Building System

1 Materials (m) and clements (¢):

2 Technology input:

A, Local, procared-seif / others (m):

A. Rudimentary:

-Locally available, oaturally occurning, orgamc /
inorganic.

- Widely available and free.

- Renewable, abundare

= Flexible transaction mode.

~ Utiliacs localty availabie, nxtural unproccascd or sanimally proccmed
roaterialy

- Unakilled/non-prepared labour ~ usually family-bascd.

- Little difference in pre-site and on-tite activitice. Mimmal tools used.
- Few construction guidelines - available as common knowledge.

- Low / no moactary conponcat.

B Local, self procured / stolen (m):

B. Local craft based! hand made:

= Locally available, naturally occurrning, organ /

. .

» Comerved though governmment order; - managed by
and accessible through cuntractors / illegally removed,
- Renewable scarce / noo-repewable abundant,

« Self-umskiliod/semi-akillod manpower mput.

- Locally understood commeon knowledge construction guidelines.
- Some distinction in prewaite and oo-site activities,

- Permits horizontal growth, vertical growth sometimes possible.

+ Flexible transaction mode. ~ Part monctisod; oplion of tramaction in acrviee exchange or credit poanible,
C. Quasl-local, hought (m): C. Local specialised:
- Locally available, natural inocganic, = Utilises locally available material processed by local craftsmen:

= Contractor coatrollod - bougt at quamry.
= Used semiprocessed, processed by seit’ / village

= Requircs skilled local artisanal labour. Family as umkilled component.
~ Specific 1ools used,
- Relics on artisanal judgemant for structural performance,

- Widely available, - Proportion of monctised cost greater in labour input,

~ Limited flexiality in transaction. « Identificd &3 the local vemacular,

D. Imported /Industrial (m): D. Industrial / locally understood:

- Industrially processed / produced - Ultilises mdustrially produced/manufactured materiats and clementx.

+« Raw materia] - noo-rencwable, available enough /
scarce
= Bought at shops - cash transaction, credit rarcly

- Roquires special skills that have boen introduced into the village system.
~ Skill absorption through obecrvation & use, mainly in the cities,
« Complex pre-site activitics, distant from uscr.

accepted., - High monetary component.
E. Fabricated self / + local help (c): E. Industrial, specislised:
«Uses A/ B matcrial type above. = Utilises industrial materials and clementa, not widely avaitable.
- M4 type used in case of govt. projects. - Requires specialised skills unknown 1o local artisans.
= Processing knowledge - semi skilled type. - Contractor butlt, normally provided for by the public sector.
- Litde or no local control over process. High monetary component,

= Transaction mode free / flexible.

Understanding Rural Building Systems in India

65



Chapter V' - Analysis: Appropriation of the Building System

Table 5.1B Classification of the Building System

3 Delivery Process: 4 Resultant product:
A. Self-Constructed: A. Rudimentary - stable:
- Construction of own dwelling. - Technology type (2A)

- Assisted by family and close relatives with local artisana! advice. | « Usually single or two rooms.

- Techmology type (2A) or (2B).
- Picoo-meal’ icremental.

- Has not boen upgraded for a period of § - 7 years. Particular
FOCIO=CoonOIG, Jocational & other prevailing constraass under

« Non-monctary in character. stams quo condition render upgradation unlikely in the nexr future.
B. Self + local semi- skilled Iabour: B Rudimentary - growing:

- Construction of own dwelling, - Technology type (2A).

- Family + local semikilled labour. - Shows cvidence of upgradation and change in construction

- Normally uses Jocal craft based (2B) tectmology. SyStom, or spatial extensions in the past § 10 7 years,

- Incremental. « Particular socio-ocononmc conditions, under staiis quo permuit an
- Partly monctary; possibility of exchange of service and goods. upward mobility.

C. Sclf-managed, scli unsijlled + skilled labour lnput: | C. Intermediate - stable:

« Construction of own dwelling . -~ Technology type (2B).

- Own and family labour as unskilled component - self managed. « Has not been upgraded for a period of $ to 7 years and particular
« Usea (2B) (2C) or (2D) type of technology. socio-economic, locational and other factors indicate fow

~ Material Collection may be pioce-meal, construction at onc time. | probability of upgradation in the near fiture.

- Partly monctised, possibility of material / scrvice exchange.

D. Self managed - local unskilled + skilled labour: D. Intermediate - growing:

- Construction of own dweiling, - Uscs technology type (2B) 7 (2C) but not considered s extircly
= Unex 2C or 2D tvpe of technology input. pucca.

- Spatially incremental, each space a one time construction. - Particular socio-economic conditions, under status quo permit an
= Delivery process totally monctised. upward mobility.

E. Seclf-managed - specialised skill + local Iabour: E. Finished -stable:

- Conxtruction of cwn dwelling, - The industrial or fucal matcrials and techniques used reflect a

= Uses 2D type of technology input. high prestige valuc smongst currently availabie options,

- Special ary mason + local labour mput.

+ Involves imtroduction of new akills and techniques irto the village,
- Spatially incremental.

- Delivery process totally monetised.

- Construction conforms with the resident’s mental tmage of a
finished product

~ Neods arc not growing and current satus of houss, in the opinion
of the owner does not requine any upgradation in the near future.

F. Coatractor / local gavernment built & managed:

F. Finished -growing:

- Construction by an outside agent foc a beneficiary,

- Technology input (2E).

« Delivery process monetised - roquiness beneficiary input.
- Finxnced by Government az aid or part loan

= Needs may grow, however, new spatial requiremnents are expested
10 be met with matcriais and tachniques simiar 1o the ones used in
the currast house,
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Chapter V- Anzlvsis. Appropriation of the Building Svstem

5.2  Factors afTecting User Appropriation of Building Systems

Chapter [I portrayed the inter-relatedness of construction activities within a village
The common thread running across building systems in rural areas was identified as
dependence on locally available natural materials, high labour input (usually self or local village
based), seasonality and piece-meal nature of construction. It was indicated that the physical
environment provides possibilities from which choices are made. Choices are determined by
taboos, customs and traditional ways of culture and even though physical choices may be
numerous, the actual choice is often limited by the cultural matrix.?

We find, that although social taboos of caste no longer dictate construction modes,
their role in the creation of today’s economig¢ ¢classes 1s undeniable. Problems associated with
the availability of and accessibility to materials, manpower and technology coupied with the
monetisation of village economy increasingly affect the choices that are made. These practical
limitations are now stronger determinants of choice of building systems. The socio-economic
considerations necessitate a review of the ‘linkages’ and therefore of the process as a whole.

Three distinct socio-economic groups were identified on the field (Chapter UI): (i) the
landless and Sahariya tribals, (i) marginal and small farmers and (i) medium and large
farmers. The preferences and priorities of each of these groups varies due to different socio-
economic constraints imposed upon them.. A marginal farmer on the cross roads of change
from a mud to fired brick wall may ask himself the following questions:

- Is there soil available nearby to manufacture bricks, is it free for collection or do I have
to pay the revenue authorities; so, should I take it in any case (steal / remove illegally)?

- Can I manufacture bricks on my own; do I need help from the neighbour; do I have
enough fuel for burning the bricks or do I need to buy dung cakes?

- Should I compromise my daily wage in order to spend time on brick manufacturing?

- Can I lay the bricks on my own or do I have to call 2 mason? How will he get paid?

At the other end of the economic ladder, a large farmer raises questions such as,
whether it is better to buy steel girders or is a stone beam cheaper? Does the local mason
know how to construct an RBC roof or should he go in for a stone roof? With less economic

but more social/ prestige constraints, he fulfils his aspirations through other economic routes.

3 Chandhoke (1990), Refer Chapter 11
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Four factors are identified that have a direct bearing on the choice of a construction
system. These are: (i) availability and accessibility to matenals, manpower and technology,
(i) affordability, (i) new needs and aspirations and, (iv) intra-systemic factors.

5§2.1 Availability and Accessibility: Availability pertams to presence of a material,
element, skill and technology in the vicinity and within acquirable/procurable distance. The
issue of availability is, however, incomplete without considering the aspect of accessibility.
Accessibility defines physical, social and economic reach to materials, elements, technology,
skill, information and knowledge systems associated with a construction system.*

Changes in the natural resource base have made certain materials unavailable to the
villagers. Scarcity of good quality timber has resulted in a change over to stone (on stone or
steel) and/or RBC roofing systems. For the lower income groups it has meant using secondary
and even tertiary timber like Ipomea and Lantana resulting in inferior quality khaprel roofs.
Lack of external technological input regarding simpler and more efficient methods of lime
production with simultaneous influx of cement has resulted in the disappearance of local
production and use of ime. The stone is now mined to manufacture cement.

Sand, rock outcrops like granites, and gneiss have become inaccessible to the poorer
sections of the village society simply due to 2 change in management structure from community
based to government and contractor controlled. A change in transaction systems from jajmani
and exchange based to monetary has reduced or altered conditions of accessibility to local
skills, crafts and locally produced materials and elements. Informal payments - credit and
instalment based, do exdst but cash transactions are preferred instead of the traditional exchange
of grain and services. This has meant a shift from artisanal to self dependent construction -
many now make their own gumma and khaprel.

Location plays an important role in accessing materials and technology. Dhikoli,
Palinda and Kanchanpura, connected by fair weather roads to NH 25, and Raksa through
which this highway passes, are easily able to access industrial materials like cement and steel.
Transportation of material upto the village is rarely a problem. Frequent and regular contact
with city markets and seasonal out-migration have contributed to information and influence of

* Oakley and Unni (1965).
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‘city type” construction seen in grills, jalis, 9" thick walls etc. Lidhora and Khalilpura, on the
other hand. betng remote and relatively cut off, especially during monsoons, have less contact
with, and therefore reduced access to, information, skills and materials from a city or town.

Access to reliable information is an important factor in the choice of a building material
or techrique. The information net-work is relatively strong between the city and the village
(most information flowing one way). Within the rural area, however, the net is strong only
between older and well setiled villages, where social and economic ties have developed over
generations. Thus, very little is known in Palinda, Raksa or Dhikoli about Kanchanpura, The
special skills regarding bamboo construction for intermediate floors possessed by the residents
of this village are not known to other villages although almost every village has some
information regarding possible use of RBC, RCC.

The Sahariya community, adjunct to Kanchanpura, identified economic inaccessibility
t0 tools, techniques, materials and skill regarding the concrete block masonry system as the
main constraint to extend and repair their houses. Whereas, this can be explained as a lack of
responsibility towards maintenance and upkeep of'a ‘gifted item™, it does not justify the
reaction of Harijans at Dhikoli, also ‘provided’ with government built housing. The latter
were able to utilise their imited access to materials, techniques, and skills, to incrementally
upgrade their gumma-khaprel houses. Similarly, non availzbility of gol khaprel (semi-circular
tile), a lack of skill to manufacture it and economic inability to procure it from Chirgaon are
probably the reasons why most khaprel roofs in Raksa, Dhikoli, Palinda and Kanchanpura are
clad with the chapti khaprel (flat tile). For the same reason Harijans at Dhikol: are slowly
replacing gof khaprel in their IAY houses with the cheaper and more accessible chapti khaprel.

Social inaccessibility to a mason’s skill has been one of the reasons that the Sahariya
community (even those who are relatively well off) choose a self-build option.

5§22 Affordability: Affordability of a rural family has greater connotations than simple
purchasing power determined by available surplus cash. The factor of cost encompasses
aspects of direct monetary cost, initial expenditure required, recurring maintenance cost,
possibility of credit or service exchange and time and opportunity cost.

S One which has been acquired without monetary of abour input on their part
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In an agricultural economy surplus cash is limited. Aspiration to 2 decent and
acceptable shelter is a driving force for household saving. However, ‘cash’ is not the only
route adopted to achieve the final aspiration, even in an increasingly monetised economy.

We find a considerable input of family labour in construction, especially in lower
income households. The non-monetised component, thus, contributes significantly to economy
in total construction cost. The piece-meal nature of construction further helps get the
otherwise expensive materials within a villager’s imited budget. For example, unlike popular
belief, changing from a karcha, mud house to a pucca fired brick or stone house does not
necessarily entail a larce one-time investment. Most materials are collected over a period of
two 10 three years and stored in the courtyard. A little surplus cash at this tine enables the
farmer to employ a skilled workman and upgrade the dwelling or add another room.

Recurring maintenance costs have to be balanced by time and opportunity costs.
Whether the farmer is compromising on a potential income generating opportunity in order to
invest time in recurring maintenance costs, manufacture bricks etc. is an important factor that
determines the technique and process adopted. If the family income is totally land dependent,
then they really have no other employment opportunity during lag periods of agricultural
activity. However, in case of availzble options to work as a wage labourers in the city, in
village or town based industries, at construction sites or at shops the value of opportunity cost
increnses. As accessibility to urban centres increases, opportunities for off-land employment
also increase. Off-land employment opportunities during lag periods of agricultural work result
in higher incomes and reduced time available for repairs and maintenance of the dwelling unit.
This results in the shift from a self~constructed to a self-managed process.

523 New Needs and Aspirations: The pattern of change in building systems within a
village indicates that, changes in economic structure (as the hitherto poor and socially
backward pastoralists (gwalas of pal caste) become prosperous), occupation, and influence of
urban construction systems (as more and more landless migrate to the city for work) resultina
change in aspirations and prestige value of elements, and of the house as a whole. The shift
from personal skills (self done) to local area skilis (of 2 local skilled mason) signifies upward
mobility and therefore provides a prestige value to the house and owner.
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Industrial materials and urban systems of construction have associated with them
concepts of modernity and of reduced maintenance. These associations, along with the scarcity
and lack of good quality indigenous raw material resulting in comparable monetary costs of
industrial materials makes them a preference of those who can afford them. The prestige value
of the new industrial materials is clearly reflected in the desire to build a city-type house by
Chattarpal, who can otherwise afford to pay in cash for the skill of the local raj miseri and
scarce materials like good quality primary umber. The adoption of a city type house by the
headman’s brother (Chattarpal), further reinforces this prestige value. Similarly, a change-over
to flat spanned openings from the elaborate foliate arch, a direct consequence of high labour
requirements and lack of patronage, is now prestigious and modem and therefore sought afier.
The new aesthetic (without, however, the requisite knowledge and skills) is also reflected in
the construction of 2 semi-circular arched opening by Deendayal at Raksa, which is maintained
in appearance despite its structural failure (Figure 4.7).

The acquisition of new assets like the tractors, a desire for personal toilets “ir the
village, (as in the city)” (Dubej, village Palinda, July 1994), large windows which require grills
and different spanning elements are needs that are betng met with the easiest and most

convenient mode possible by the different socic-economic groups.

524 Intra-Systemic and Structural Factors: Modes of material procurement,
transportation, manufacturing processes and structural aspects influence the adoption of and
change of construction systems.

The material and technique of wall construction is linked to the roof component
adopted. For example, change of a cob wall to fired brick or stone masonry is a prerequisite to
the change of roof from khapre! to stone or RBC. Size of the spanning member available limits
room spans, and need for larger rooms is met by utilizing seel and RBC beams as intermediate
supports. The system of cooking over wood or dung stoves requires openings in the roof to let
the smoke out. This has resuited in all cooking spaces to be covered by khaprel roofs. The
sizes of which are limited by the timber lengths for under-structure available and accessible.

The size of transportation vehicle fimits quantity of material that can be brought from a
distance. The farmers who do not possess either a bullock cart or a tractor and have to hire the
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same at a ‘cost’, need to balance out what they have to cart from a distance and how many

trips they can afford to make with what is possible through individual head-loading.
Knowledge of the soil, soil-water proportions and burning process, locally popuiar kiln

type and fuel used for baking tiles and bricks results in the specific quality of local fired clay

products. The appreciation of this quality in comparison to a stronger Karpuri gumma,

boulder or khanda determines the choice of one above the other.
Using the classification armived at in Section 5.1, choices made by the different socio-

economic groups are indicated in Table 5.2 below:

Table 5.2:

Choice of Building Systems

Options

Characteristic

Landless and
Sahariya Tribals
Small and
Marginal Farmers

Medlum and

Large Farmers

Local - scif collocted collected by others

Til HHU! | Pt

g

Local - self collected / stolen

G AR

Quasi-local - procured at quarry / shop

i ilu uh,{

- =

it ] IR

Self produced

T BT

Self = Jocal labour / Local tabour

A T

il T HL

Technology tnpat

Bought st quarry/ shop/ factory

Village cottage based / Locally specialised

iT;['hlh Hll ~Tiiill}
L TWH A

known

st BT

I

Pcl.fmuad

S G

Self = Jocal semi-tkillod labour

il e

Self - sicilled labour

1] (H i I

[Self managed « Local skilied = unskilled labour

B R

Contractor built / Public-sector provided

mlui}

produoct

Rudimentary/ stable

v

Rudumentary/growing

I

Intermediate/stable

1 Satel -

T

Finished stable

et

Finnhed' growing

= il

EEETEY Most

' Some T3 None or very few
) Provided under government programme
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53  Characteristics of Building System Options:

Analysing the variety of techniques of construction and their delivery within the village
system we find three basic common characteristics emerging. The technology input, delivery
processes and therefore the resuitant product possess:

@ a high degree of local control,
(@) incremental upgradability and,
(i) variety and flexdbility in the delivery process.

53.1 The Aspect of Local Control: At the lowest rung of the economic ladder, most
activities are self-done. Collection of raw material, transportation, manufacture of building
elements and their assimilation or construction is an individual’s or a family activity, confirming
that, “Subsistence economies rarely permit the emergence of full time building specialists™

Those higher up on the socio-economic ladder opt for construction systems with more
sophisticated technology input. Pre-site participation in the process decreases considerably,
while on-site options and options for delivery get limited and more dependent on direct cash
transactions. The degree of participation in the act of construction itself decreases as specialists
and skilled workrmen are called in, but management control remains more-or-less the same.
The monetary aspect of the building system in this case also goes up (Table 4.4, Chart 4.1).

The level of local control in actual construction or its management is 2n important
characteristic of the building systems chosen. The unfamiliar skills of concrete block
production reduced the Sahariya ‘s control over the construction process and was a limitation
of the IAY houses provided to them. Introduction of a technology that is industrial and
monetary in character into a scarce economy reduces the beneficiaries’ access to even the self-
help component of their housing process.

53.2 The Aspect of Incremental Upgradability: We found a tremendous amount of
building activity in the villages of Raksa, Dhikol, Palinda and Kanchanpura in decreasing order
of intensity. In Khalilpura and Lidhora most building activity was limited to repair and
maintenance (Table 4.6, Section 4.3.1).

¢ Colin Duly, The Houses of Mankind, (Thames and Hudson, London, 1979). p. 13
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The trend clearly indicates that, wherever possible, people are upgrading from katcha -
earthen houses and intermediate constructions to pucca houses. Most of this upgrading is
piece-meal. Materials are collected over one or two seasons, and the house is upgraded item
by item. The courtyard nature of the house allows spaces to be added incrementally without
much disturbance to household activities, This characteristic of the rural building system fits
well with the seasonality of agricultural activities. Most agriculture is rain dependent, and the
limited irrigation facilities available are unable to provide water during the hottest months of
May and June. This time of the year is reserved for upgrading, repair and extension of houses;
in the words of Murton, “4 time o rest and prepare for the next cycle™

In the period just after the harvest (summer), the farmer is flush with monies recetved
from the sale of crop. He is most likely to spend for construction or house building at this time
- a fact confirmed by building material suppliers, who find most building material purchases
undertaken in this period. The incrementality and seasonality of construction, is therefore a
resultant of and reinforces the rural agricultural ifestyle.

$33 Flexibility and Variety in the Delivery Process: We have seen that the general trend
within the villages is 2 move away from the earth based cob construction to fired brick and
stone. Roofs show a slower but definite move to farshi and RBC from khaprel. A varety of
intermediate combinations are being adopted. Characteristics of the end product being aspired
for have changed from the more traditional - local vernacular to a house with an urban
character using modern industrial materials.

The availability of a variety of routes means that similar levels of satisfaction can be
achieved at each socio-economic level in varying spans of time. Using the CSV/GRET*
model, the factor of cost in a rural building system is broken into monetary and non-monetary
components (Section 4.2.2 and Appendices 4.3, 4.4). Depending on surplus cash available, the
economic route taken by a villager to reach his aspiration is determir::d by his ability to pay in
part or full or complete dependence on self labour.

"Refer Chapter I also Murton in Klee (1992)
*Refer Chapter - II
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The reactions of the beneficianies to the public sector low-cost housing projects clearly
indicate that whenever flexdbility in construction technique or process is available, the residents
make maximurm use of it to improve and upgrade their shelters. The Harijan beneficiaries at
Dhikoli could thus take advantage of the flexibility allowed by the khapre! roof and gumma
construction to repair, change and extend their hcuses incrementally within their economic
means. The Sahariyas at Pura Badhera, on the other hand, expressed inability to do sn
because the technology provided to them was way out of their current social and economic
means. The beneficiaries at Lidhora, by moving away and back into cob and khapre! houses,
rejected the rigid linear improvement of the shelters provided to them,

The aspect of variety is an important feature of the village building system. The vanety
in options of techmque and technology available and in the delivery processes gives rise to
various levels of user control of the process and the product. This allows a maximum *stretch’
of the constraints imposed by particular socio~economic conditions within available
technological options.

54  Analysis of a Selected Sample of Case Houses:

Twelve houses are selected from the six villages surveyed. The owners represent a fair
cross-section of the three socio~economic classes, Malang use of the classification of materials,
technology input and delivery processes (Section 5.1), the options of roof and wall
construction and the resultant product - the house are analysed [Figures 5.1 (a) to 5.1 ()]. The
materials and technique in construction and the quality of roof (khaprel) are indicated in the
figures using the legend on the next page.

This chapter has analysed the choices of materials, element technology and delivery
modes being made by the villagers and has attempted to understand villagers’ criteria for
choice. What do these choices imply and how best can the process of shelter upgrading be
facilitated? The following chapter concludes this research paper by identifying implications of
user choice on the character of the building system and suggests the ‘nature and ;mn‘bum' of
interventions required to facilitate the process of rural shelter upgrading in this region.

Understanding Rural Building Systems in India 75



Chapter 1"~ Analysis: Appropriation of the Building System

54

Analysis of Case Houses:

Legend: The following figures analyse dwellings in the villages studied. Materials

and construction techniques used in walls and roofs are indicated in the following legend.

Symbol Legend

Walls

Ej E/C | Eanthen-Cob
_[',:3 E/A | Earthen - Adobe

. E/MM

Einth in mud mortar

- G /MM

Gumma in mud mortar

. E/LM

Einth in lime mortar

- G/CSM | Gumma in cement-sand mortar
D Stone masonry
C/MM | Composite masonry (boulders + einth / gumma) in
mud mortar
C/LM | Composite masonry in lime mortar
Roofs
J First floor ceiling (intermediate roof)
(\( J) Second floor roof
cr Khaprel of acceptable quality
; Khapre! tn poar structural condition (on Acacia/
= Ipomea/ Lantana under-structure).
:? Wooden planks on stone bearns
- Intermediate floor - bamboo
5} Stone roof spanncd wall to wall
= Stone slabs on stone beams (patti -farshi)
é Stone slabs on steel beams
; Reinforced Brick Concrete (RBC) slab
(= Reinforced Cement Concrete (RCC) slab)
Aﬁaiysis
,ﬁ\ W | Walls
e R [ Roofs
@ PT | Product type (dwelling unit - overall)
T | Technology input
D | Delivery process adopted
VEC

Village Economy Component
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Flgure 5.1(b): Analysls Ramgapal Beldar's House, Village - Raksa

subsistence level economy.,

Soclo-economic slatus; Marginal famer, construction labourer in the city,

Famitly slze: One aduli male, one adolt female, 2 chitdren.

adobe combination

Fired brick (gurima) in cament sand mortas. New rooimn - gmma +

under-structure.

Stone slab ¢ farshi); Khaprel on countiy wood (inahun, acacio)

T= Local cottage based
1= Sell + skifted assistance /
Self constructed
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T = Village coltage based
D= Sell constructed

Incrementality = Medium
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PT= Intermediate / growing

ok L Al dls

VEC= Medium to high
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Figure 5.1(d):  Analyshs Sarpanch's House, Villoge - Dhikoll
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Soclo-economlc status: Tasge farmer, Jominant caste, owns almost 35% of
the ebadi and 30% of the village agriculiural Jands; sufficient to surplus
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Family size; 4 adult males, 3 adult females, 6 children,
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PLAN

Figure 8.1(c): Analysis Devki Nandan mason’s House, Vitlage « Dhikoli

Sotlo-cconomic staius: Mason, small agriculiural fieids, both sns working |
in the city; sulTicient economy, slowly growing.
Famlly slze: 3 adult males, two adult females, 3 children. ]

mud mostar

Composite masonsy, einth in mud mortar, new fooms : gumma in

%

Stone slab (forshi) on stons beams, khapre! on country wood
{mahua, neem, famumn) under-structure, new tooms: REBC

T= Village crafl based,
locally speciaiised
D= Self ( skilled) constructed

»

T = Village cottage based,
Industrial Aocally known
D= Self (skilled) constructed

Control = High ]

Inceementality= Mediuin

D P
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- ——
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Figure 5.1(): Analysls Lachuram Nal's House, Village- Dhikoli

Soclo-economic stafus: Smafi farmer O Tand invome in the cily, dable but |
subsistence level economy! houschold divided between brothers

Family siee: Two adult maks, 3 adult females, $ chiliren.

Earthen - cob; new room in brother’s part: gumma in mud mortar

Khaprel on country wood (mahua, nzem, jamyryunder-siructure,
brother's new room : stone-slabs (farshi)
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Figure 5.1(i): Analysls Shri Kesar Prasad Dube's House, Villuge - Patinda

(general grocery); sufficient but growing economy.
Familly slze: One adull male, Two adult females, S children

Gumma in mud mortar, new room: gumma in cement-sand morfas,

plastered
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CHAPTER VI- CONCLUSIONS AND FINAL REMARKS

This chapter looks back at observations made on the field (Chapter IV) and the
understanding of the characteristics of rural building systems (Chapter V), within the
framework of literature reviewed (Chapter I). The ‘network” quality of rural building systems
is highlighted while indicating how the user choice affects the nature and operations of the
network. Certain techrological, resource and management-based limitations are immediately
obvious. They present impediments to the progressive upgrading of the building system. The
locale and the field, however, offer possibilities that need to be further studied and built upon to
facilitate the housing process. The chapter concludes by indentifying these possibilities and
suggests the “attributes’ of interventions that may be made to facilitate rural shelter upgrading,

6.1 A Summary of Findings and Analysis:

A wide variety of materials and elements are being used for both roof and wall
construction. An individual’s choice of materials, elements, technology for roof and wall
components and their combinations is guided by the degree of availability and accessibility,
levels of affordability, growing requirements and commonly accepted symbols of prestige.

We find that most construction activity, even in Raksa and Dhikoli (where the highest
building activity was observed in the sample), is mainly that of repair, maintenance, extension
and upgrading. About 10 % of the ongoing construction was seen to be rebuilding after
demolition and addition of new rooms, while less than 5% of construction could be categorised
as completely new houses, as in the case of rehabilitation (Sakariyas) or decongestion
(Harijans moving out, families breaking up).

There is a move away from unprocessed earth (cob) construction to stone (boulder)
and fired brick (einth / gurmma) construction. Khapr:i roofs are slowly being replaced by parti
- farshi roofs. The current trend can be described as a move towards partially industrialised
intermediate technology,! which in itself may be a positive phenomenon (Figure 6.1).

! Terner and Tumer's model, described by Ian Donald Temer in “Technology and Autooomy,” in Freedom to Build,, Turmer
& Fichter (eds,) (Macmillan, 1972), pp. 214, 215.

Understanding Rural Building Systems in India ' 76



Chapter V1 - Conclusions and Final Remarks

Fu
¥2 . ,
g E COMVELITVLAL PEZ < PAD
b MASS METULAR,
d g HIDONG consTRUCTIAY
2 g : / '-"-'\I
ol 7 ol « NATUTAL = IHDU STRIAL
3 - -~ MATERIALS = W 4Y BT
- - z TRANSPOTED AVER
Kf %% RTILLY [ LONG DISTARIES .
3k TOUS TRALUSEDY
> £3 1TERMEDNATE. | * PARTIALLY SR, WHALLY
~ fee| =3B coneTrucTIon TRICESSED MATERALY
- NATURAL - wu:r\ 4 I 2 TaEMEN
AVA LA DLE = - CONATEUS TN UOING
MATERLA LS weolD B o LOCAL DxiLLr SLLY
o1 Teto S O W H [P 8 SRS -2
MATERWLS A\ 3 3 || comemmnan o Bcils. GF B CLALMMATIAN-
E CLAAL AREA) VILLAGT
. SELF-CASTELLTE CEART BAOED TRk
ADAPTED MDD L
-SPECIALMLD
.‘u':m._ ) RUTAMEITARY :mnw INTERNEDILTE Imou::: CREOULE D MAMTERANKE
COMSTRUCTION At SOTHOTICATED L rRRctaln € AT
» Hlh LEVEL #F ~
MARTERANEE
ok oo My-mmnmpm..->
Quu.:ﬂ Fows, —

Fipure 6.1 The current tread of change (AfierTemer, 1972, p. 214)

Although the “pattern of upgrading’ indicates this shift from katcha to pucca and from
self-built to self-managed construction, this is not the only pattern of change, There is, at the
same time, a stabilisation or stagnation in the process of upgrading and a deterioration in the
structural quality of dwellings as inferior quality materials are being used.

The stagnation may be analysed as a result of current stabilisation of needs like the
sarpanchs’ (head men’s) houses at Dhikoli and Palinda. However, for most lower income
villagers, (especially in remote locations like Khalilpura and Lidhora) this probably stems from
a lack of technological, financial and resource-based inputs into the system. For the Sahariyas
(at Kanchanpura), this may be a conseguence of economic inability to enter the building cycle.
Technological and skill-based imitations, for example, mean that small and heavy khaprel
requiring large amounts of timber for under-structure are being used. A shift from Neem
(primary timber)to Babul (secondary)and to Ipomea (tertiary) for roof under-structure reflects
a scarcity of bio-mass. Use of poor quality timber causes the roofs to sag and increases the
frequency of maintenance.

Changes in management control of common property resources resulting in reduced
access to them have especially affected the ability of the poorest to acquire and upgrade their
own shelter. By monetising many of the hitherto ‘free’ resources, the poor are left with little
option but to ‘steal’ these from revenue lands and reserved forest areas. This illegal
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procurement of resources indicates a need for a serious review of current resource
management and conservation polices.

Compared to intra-rural communication, information flow from Jhanst city to the
villages is effective, depending on location and accessibility. It takes a long time (sometimes
never) for indigenous rural innovations and ideas to reach a wider rural public (eg. Bamboo
intermediate floors in Kanchanpura and adobe-gumma combination masonry in Beldar’s house
at Raksa). Better rural-rural links, therefore, need to be established. Location with respect to
Jhansi city provides the villagers with off-land income generating opportunities, accessibility to
industrial materials and techniques and a chance to observe and judge the performance of these
materials and techniques. Urban - industriat systems of construction form the role models or
symbols of progress.

The cost of construction is a mix and match of monetary and non-monetary
components and each socio-economic group combines these two in proportions most
affordable to it. The seasonal life style supports the piecemeal nature of construction and aids
economic flexibility. A high degree of local control over practice and process fosters
significant user participation in construction and management. Thus, despite increasing
monetisation, a variety of routes are available to achieve desired levels of aspiration.

There have been changes in the traditional linkages of people to people, environment
and technology. Traditional occupations no longer determine the occupational structure of the
younger generation. The age-old caste system has resulted in forming distinct economic
classes, however, some breakdown in the economic stratification is being observed. Contact
with the city, education and diversification of occupations influence the current trends in the
choice of materials and technologies.

The traditional view of the villager living in harmony with his natural environment
seems a distant and romantic picture in these villages.? The commons are wastelands with free-
access to all without any organised management of resources. The watershed development
and afforestation programme initiated by the district authorities and being undertaken by a local
NGO indicates a revival of some sort of a community based resource management system in

2This may be an overriding problem in most of India, however, as pointed out by Agarwal and Narain (1989), there
are many rural communities in India which still manage their natural environments in a sustainable manncr.

Understanding Rural Building Systems in India 78



Chepter VI - Conclusions and Final Remarks

Dhikoli and, the common predicament of displacement and resettling event in Kanchanpura has
initiated a degree of community cohesion. However, people’s conscious awareness of the
development potential through co-operative efforts is not apparent.

62  The Building Net:
The rural building system can be described as a network.® “The essential quality of a

network is the multiplicity of routes it provides to the same end. The economies achieved by
people while building for themselves are mainly due to their ability to move through the
network and access information and resources through multiple economic routes™ -
free/collected, free/stolen, part cash/part grain payment, informal credits, instalments and the
like. A network is also characterised by inter-linked reciprocal relationships. Thus every
aspect of rural life has an impact on and is affected by the process of shelter acquisition and
upgrading.

A motley of building practices and delivery methods exist simultaneously in the
rural building net. Villagers utilise different transaction systems of cash, barter, informal
credits and their combinations to build, repair, extend and upgrade their dwellings. This
gives rise to various house types as we have seen which range from old traditional
dwellings to the more modem city-style houses. The practice and delivery process
(espectally the transaction system) pre-dominantly being used reflect the current local
vernacular and become visible as the dominant building pattern in the village. The pattern
transforms as the operating-environment of material-resource status, socio-economic
conditions and skill-base changes.

The operating-environment determines which delivery process is used most. The
delivery process adopted can be called the network-path, It strengthens as its use
increases and atrophies through disuse. We as professionals concerned with the
facilitation of the process of rural shelter upgrading, have to determine which are the ‘key’
strands of the network and what are its weakest links.

3 Robert Fichter et al; “The necessity of networks™ in Tumer & Fichter (1972), p. 250
*JF.C. Tumer, “The meming of Autooomy” in Turner & Fichter (1972), p. 251.
Also, Revi, Shelter in India, (Development Alternatives, 1950}
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6.3  Implications of User Choice:

The dynamic operating environment of the changing rural socio-economic scenario,
status of resource availability and accessibility and greater communication with the outside (the
city/ industry) result in construction choices that significantly modify the character of the net.
What implications do the choices being made have on the resource base, the villagers’ level of
control over the process and the flexibility of the network?

63.1 Ecological ard Environmental Implications: Reduction in the resource base is
leading to fewer options. Thus, a farmer who can not yet afford a farshi roof, and whose
khaprel roof needs repairs, has no options to an alternative and affordable under-structure.
The scarcity of timber and bio-mass has hit many aspects of local building such as, the fuel for
kilns and therefore, tile and brick quality, spanning members for roofs and openings and the
like. This has made the otherwise expensive (if total energy costs are accounted for) steel and
concrete construction comparable in direct monetary costs at the local level. Thus, not only
does a deficient resource base lead to a reduction in the range of options, it also propels the
choices towards more energy consuming and less self-reliant materials and processes.

The fulfilment of one basic need (sheiter) is challenging another (food production).
The use of surface soils for brick manufacture creates competition with agricultural land.
Increasing quantities of good and scarce agricultural soil are being bumt to produce building
materials. More and more farmers now rent out their fields for brick making in order to
supplement their incomes. The situation has not yet reached crisis proportions (as in many
areas of West Uttar Pradesh and Tamil Nadu).? but may soon do so if proper management of
this resource is not underiaken. Soil digging sites would have to be identified as in ponds or
nallahs (natural drainage channels) and given into the management of communities.

Similar is the case with stone extraction and aggregates. Although, small scale
extraction /removal of boulders is beneficial to the farmer; the large scale unchecked quarrying
as is currently being done can result in the denudation of vast tracts of hill-sides, thereby

* 1t has been found that in many parts of western Uttar Pradesh and Tamil Naxu, where commercial brick mamufacturing is
being undertaken at a larpe scale both formally and informally, agricuttural ficlds have been dug upto 5 to 6 feet in depth with
scrious pegative impact on the 301l fertility and crop production (Author's experience during earlier surveys in these arcas).

In Egypt, the use of Nile silt for brick production has had to be bermed because of conflict with agricultural needs (“Building
Materials for Housing™, report of the exequtive director, UNCHS, Habitat Intemational, wol. 17, no. 2, 1993, pp 1-20}.
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altering natural ecology and micro~climates.* The current system of auctioning rock outcrops
for a limited time is a futile attempt by district authorities to regulate stone quartying. The
auctionee is not limited by the quantities he is allowed to extract, while the political set-up
provides him the cover he needs for the extraction process and for the amount he plunders to
be sold at regulated(?) rates. The current process of crushing the rocks to make stone
aggregate, results in sefious dust pollution arising from suspended particles, pointing to a need
for efficient and less polluting production processes.

6.3.2 Implications on Level of Local Control and Village Economy Component: As
construction advances in technology, complexity in the activities at each stage increases. At
the most rudimentary level, technological input is negligible, if not non-existent. At the level of
industriai materials and construction systems, on-site operations are relatively simple but the
linkages between materials processing and element production are extremely complex and out
of the user’s control.

The trend towards greater dependence on non-local systems of construction results in
loss of local variety in process control. The system enlarges and its complexity increases as the
hinterland depends more and more on the industrial products here before avaiiable only at the
urban level. The locale may have increased to include the urban fringes within the country side
- however, changes/fluctuations in this enlarged locale are neither predictable nor controllable
by village residents. The village economy component, on the other hand, decreases as an
increased market for urban industrial materialsand skills fimnnels local wealth out of the
village.” This becomes obvious when one compares the district authority’s preference for the
industrially produced Kanpuri gumma or the concrete block products manufactured in Jhansi,
over the locally produced gumma and the greater preferance by the villagers for city-type skills
instead of the indigenous skills and crafts.

&wmmwnmmwm&mw interim report, (Development
Alternatives, New Delhi. June 1994).

? Afshar has suggested the need to consider small towns as part of the rural service sector, thus increasing the radins
of the rural region. *Local’ in this sense would mean the *greater rural region® that may inclode a cluster of villages
with their small town service centres,  He further introduces the concept of “rurbanisation™ as greater Interaction
Mm!katymdmﬂmm&mmﬂgwmdmmfshu(lm)FnokhAﬁhr“Glem
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The introduction of a totally new technology. that is industrial and mornetary in
character, into a scarce economy, reduces the beneficianies” access to even the self-help
component of their housing process. At the same time, a move towards partially industriaiised
intermediate technology (Section 6.1), if not supplemented by an overall increase in economic
capacities and/or by support and encouragement of flexdbility in economic transactions can
considerably reduce control over the process of construction. The ‘apparent control’, fostered
by higher economies in absence of informed knowledge regarding new skills and technologies,
however, results in wastage and the production of structurally questionable construction (as
seen in ad hoc roofing slab reinforcement in Dubeji’s house in Palinda and arched openings in
Deendayal’s house in Raksa).

6.33 Implications on the Flexibility of the Delivery Process: A choice of material and
technology cascades into the selection of a particular delivery process. Although, a variety of
delivery processes are found in the village system, not all of them can be utilised by everyone.
The poorest are constrained by their economic conditions while the rich by social constraints of
prestige. A wide variety of delivery options, however, permits at least one affordable route to
every economic class, within the available range of material resource options.

The flexibility in the routes is enabled by flexibility in transaction systems. The
transaction systems associated with most industrial products unfortunately limit this vanety and
flexability. Within the scale of a village, transactions of a flexable nature - credit, instalments,
and barter still exist, but as dependence on building material outlets of the city and factory
increases this flexdbility decreases. This operational flexibility* which forms an important
feature of the rural building system is threatened by urban market mechanisms that are
increasingly influencing rural economy.

Seasonality of construction as observed in the village building system may disappear as
off-land income generating opportunities become available during the summer months. This
naturally leads to a dependence on specialists for construction - self construction giving way to
self-managed construction. This in itself, is 2 positive outcome as it results in more work

¥ Ashok Khosla; “Alternative strategies for developing and delivering low cost shelter technologies™, (Development
Alternatives, New Delhi, 1988), Revi (1990).
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opportunities for artisans, refinement of their skills and an improvement in the overall structural
condition of shelter. It becomes more feasible then to introduce new techriques and
technologies to increase the range of available options. As the market for the masons’ skills
increases, it becomes economically viable for him to adopt new techniques and systems;
together with the flexibility in transaction systems, this enables greater numbers to avail of the
mason’s skills through the economic means avatlable to them.

The reduction in seasonality must, however, be viewed in light of possible losses and
changes in socio-cuitural and environmental relationships: this feature may not be clearly
apparent from the limited perspective of shelter upgrading alone.

6.4  Possibilities Offered by the Locale and Issues Emerging for Further Research:

“Jt would be useful to know what natural resources are at hand, what is being done
that could be profitable, and what is not. ... And before any formal intervention is embarked
upon, one will need to understand the social and cultural practice regarding work ..., how
they organize and their attitudes to co-operation.™

The present research can be called a preliminary study to enable design of locale-
specific action plans for the region. It brings forward certain technological, management and
institutional possibilities as highlighted in the following section. These, however, need to be
studied in greater detail so that their complete potential can be exploited to facilitate the
process of shelter upgrading.

6.4.1 Technological Possibilities: In the face of scarcity in resources leading to poor
quality of shelter, both a regeneration of the depleting resource base and increased efficiencies
in the use of currently available resources is required.® The role of improved technology has
thus becomes important. Can technological inputs mitigate problems associated with shelter
upgrading and what aspects within the locale need that input?

The following can be highlighted:

® Nabeel Hamdi, Housing without Houses, (MIT press, USA, 1992), p. 100.
19 Chapter I, UNCHS (1993), Wells (1993), Spence (1993).
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0] The problem associated with heavy and small khaprel, requiring considerable amounts
of wood for under-structure and the lack of good quaiity timber to provide it.

()  Inefficiency of fuel consumption in kilns and the shortage of fuel resulting in the
diversion of large quantities of dung from manure to fuel.

(i)  Potential of alternative fuels from locally available tertiary timber.

(iv)  Potemtial of substantive regeneration of the biomass for both fuel and building needs."

(v)  Potential of large quantities of stone dust that can be utilised in construction.

Many technological options exist as poimted out in Chapter II, however, very little
research has gone into effective mechanisms for transferring these to the field. Any
technological input wiu have to carefully weigh in and utilise local systems of delivery and
transfer of technology, skills and information.

6.42 Delivery possibilities: We have found that a variety of options of what to do (the
practice) and how to do it (the delivery) exist ir the rural building system. As significant as the
‘range of material and technical alternatives’ available, is the ‘variety in the possible routes’ to
reach the desired levels of shelter. It is the permissibility of this range which makes the process
dynamic, resulting in generating satisfaction with the outcomes at each level, however
rudimentary they may appear.

One common aspect of any formal intervention to improve or upgrade rural housing
conditions has been the presence of an external change agent or a delivery agency bringing to
the villager “a better way of doing things’. This study shows that effective delivery agents - the
masons, the mfluential members of the niral society and local markets exist within the rural
society itself Effective and sustainable improvement can be promoted through these agents.
Who are the real builders in a rural area?, who should receive specialised training? and under
what conditions will increased levels of skill result in economic returns? These are questions
that have to be asked before any interventions in rural housing, The answers are available in
the existing rural building network. These networks, form efficient conduits for information
and knowledge transfer. Although everyone has basic information regarding simple
construction, special skills are available with the mason only. New technologies and improved

" The ongoing watershed development programme here suggests this.
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techniques can be delivered through him, provided he has a market for these skills. A mason’s
market may increase as levels of affordability rise. Affordability, we have found, is a result of
many interacting conditions, not the least of them is the flexibility in transaction systems.

For appropriate and efficient technologies to be accepted, an understanding of popular
aspirations and symbols of prestige is necessary. The choices made by the leaders in rural
society (as Chattarpal and the sarpanch) influence the formation of status symbols, thus
affecting villagers® choices for materials and technologies.

It has been suggested that local micro-enterprises are effective means to deliver a2 range
of options in materials and techniques.”* These function with increased user participation in
construction and management within flexible transaction systems. The potential advantage that
local entrepreneurs possess gver conventional distribution systems is that, they identify with the
users’ specific priorities, thereby allowing incremental, piecemeal and seasonal growth. "

These potential entrepreneurs in the studied local area are those who can afford a
certain amount of risk taking, The entrepreneurs may well be from the traditional upper caste
groups who still dominate the rural economic scene: they are definitely those who are oriented
towards popular participation and indicate 2 move away from or diversification of their
traditional occupations in agriculture and livestock management.

The Housing and Urban Development Corporation (HUDCO) has proposed to set up
a Building Centre in Jhansi. The network of building centres is visualised as a regional
supermarket of building materials, elements, manpower, skills, training, equipment,
information, advice etc. A building centre can make more technological choices available to
the rural populace but its success will depend on its operational variety and flexibility. A rural
building centre, as opposed to its urban counterpart, may have to accommodate many different
transaction methods - monetary, barter, credit, etc. What will be the character of such a
facility? Can 1t arise as a consequence of an artisan or local entrepreneur co-operative? Are
there any role models for such a facility? These issues need to be explored. *

1 Chapter 11

¥ Shrashtant Patzra, “Transfer of Appropriate Building Technology Through Micro-enterprises™ in Low Cost Housing and
Infrastruchire, conference proceedings, (INAE, BMTPC, New Dethi, 1993) pp. 659 - 664, and Anm Kumar, (1954).

TN, Gupta (1993).

']t may be useful to study the operations of the Bangladesh Rural Advancement Committee as a successful example
of rural financing svstem (see references at the end of this documnent).
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The rural economy, we find, is variable and seasonal. Its transactions are piecemeal
with a mix of monetary and non-monetary components. It is inequitable and the current socio-
political environment promotes its scgmental and divisive character. Sustainable delivery of
technological interventions will need to incorporate these features in its basic design.

6.43 Management and Organisational Possibilities: The success of any local level action
plan will depend on its capacity to build upon local organisational potentials and capabilities. A
need for augmenting the resource base, especially the biomass base, demands local community
based systems of management. The feudal character of the villages and the highly politicised
caste divisions have been found to be great inhibitors to the development of community groups
or co-operatives. (Chapter IT).

In counterpoint, Kanchanpura, the new village consolidated within a short span of 30
years, provided some interesting insights:

The predicament of displacement and rehabilitation binding the village together to a
common fate has actually opened up avenues for development. The community, though not
‘mono-caste’, is cohesive and realises the necd for a co-operative management of its resources,
aithough they are at a disadvantage of not being endowed with any common lands and forests.

Individually within houses and inside the village, they have planted Neem trees used as a
resource-base. They brought with them the skill of manufacturing intermediate floors from
bamboo and cultivate small clumps of the grass around their fields for this purpose. If this
indicates that disaster brings people together, it also provides a hope that an awareness cf
imminent disaster (no resources, increasing wastelands etc.) would bring rural folk together.

This particular awareness was also observed in Dhikoli. The advantages of the
ongoing water-shed and afforestation programrmes are clearly visible to the villagers who are
coming forward to participate in its management. The risk of involving only the sarpanch and
his brethren in the development of the bio-resource base (as is happening now), is that
management and control may get concentrated in the hands of one powerful group within the
village further marginalising the lower income and less powerful groups. The particular
advantage that Dhikoli has is the progressive bent of mind of its Sarpanch and local leaders, a
feature which needs to be analysed and fostered in other villages too.
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6.5 Final Remarks - Characteristics of the Required Interventions

We started with the premise that rural building systems possess an inherent potential,
an understanding of which can assist in the formulation of effective and sustainable strategies to
facilitate the process of rural shelter improvement.

The transition from a simplistic “rumber of dwelling units to be provided™ approach
to the “facilitation of housing process™ requires an analysis of the characteristics of any
interventions that are proposed. The particular characteristics of rural building systems require
that successful interventions in practice and delivery must:

- respond to the seasonality in labour, matenial and finance availability,
- function through flexable financing methoeds, and,
- provide a continuity with existing practices and change to new methods and concepts.”

It has been noted earlier that sophisticated industrial technology often limits operational
flexibility, especially among the lowest income groups. We need better and more efficient
technology coupled with the operational flexibility - clearly the greatest potential in a rural
building system.

*Appropriate’ interventions will have to compete with established role models of
progress. Thus it is essential to create alternatives or a range of options whose performance is
‘technically’ and ‘symbolicaily’ at par with currently accepted prestigious systems, The former
is a technical design exercise, while the latter is a socio~cultural and economic issue associated
with symbols of progress and with the ability to access the options.

Turner has suggested that “access” to network systems enables people to solve their
housing problems by providing them the “freedom o build®. Such systems provide users with
adequate resources, as well as adequate access to resources. However, “Networks fail or
cannot come info existence when there is a grave scarcity of resources or when access to
sufficient resources is restricted.™ Thus, increasing both the range of options and the access

to this range is of paramount importance.

::sx. Chandhoke (ed Y, Human Habitation - Culture - Environment Interface, (Vikas, New Delhi. 1991), p. 214
Tbid.

" AshokKhosla; “Alternative Strategics for Developing and Delivering Low-Cos: Shelter Technologies™

(Development Alternatives, New Delhi, 1988).

¥ Tumner in Tumer and Fichter (1972), pp. 205
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Chapter VT - Conclusions and Final Remarks

We have noted eariier that network-paths or delivery processes represent the local
building pattern which becomes domtnant and strengthens through increased use. The choice
of one neltwork-pam or delivery process (especially the transaction system) over another, is
determined by the operating enrvironment described earlier (Section 6.2). The network nature,
however, permits catalytic inputs (suitable interventions) in the operating environment to
increase the use of certain pathways thereby strengthening them.

The rural house is very much an agranian product and depends on a batanced operating
environment that includes the natural eco-system and social, economic and management
structures. A network operating in an optimally balanced environment would possess
significant variety and operational flexibility while allowing all the users, maximum access to
material resources, technology and skills In the current situation, therefore, any intervention in
resources, technology or delivery processes will therefore, have to pass through the tests of:
Q) enlarging the range of availa: \e options
(i) augmenting (at least not limiting) the variety and flexibility of delivery options, and.,

(i) increasing the level of local control in construction and resource management.

This will be able to best utilise and enhance the potential of the rural building network.
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Appendix 2.1

Classification of rural house form by ground plan and roof form

House plan Roof slope and direction

Negligble One - way Two - way Four - way
Rectangular Flat Pitched; lean-to Pitched; gabled Pitched: hipped
Square Flat Pitched; leanto | Pitchod; gabled | Pitched; hipped

Source: Census Atias. Census of India, New Delk, 1961 - 1981
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Sewrce: TARU, 1992,

Understanding Rural Building Systems in India




Appendices

Apppendix 2.2

House form in rural India

Sowree Housing Census of India, 196!
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Appendix 23

Classification of rural houses in India by materials used in of roof and wall construction

(% of total)
Wall Roof Material
Material
Biomass, Tiles, CGlsheets | All Metal Bridk, stone | RBC & Total
carth shingles & sheets & lime RCC
slate
Blo-mass 10.1% 0.5% 10.6%
Earth 28.3% 26.5% 1.5% 0.7% 0.1% 0.2% 57.3%
Timber 04% 0.3% 02% 0.9%
Burnt 31% 72% 0.9% 0.5% 43% 1.5% 17.5%
bricks
Stone 3.3% 44% 0.6% 0.1% 20% 0.2% 10.6%
Total 45.2% 38.4% 3.7 0.7% 6.4% 1.9% 96.9%
Sowrce: Cansus of Inchia, Toble HH - VI, 1961
Rural wall Materials
Stone Others
11% 2%
Fired brick
18%
| Earth
57%
Biomass
12%
Rural Roof Materials
CGl Others
gt:;z;'s% % 2%
Bio-mass
48%
Tiles, Slates
38%
RBC.RCC
2%

Soszce: Rew, 1990; TARU. 1993
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Appendix 3.1
Framework / Information guide for the field survey:

The field stady was conducted in two phases: (i) a preliminary survey, with the purpose to get a general feel of
the area and to establish contact with the relevant people, and | (1) a focused secondary survey in specific
selected villages. During the seoond phase six villages were the focus of concentrated study, whik: some
settlements around like the IAY settlemnent at Pura Badhera and village Harpalpur in Tikamgarh district were
study area was sought from the following category of people:

(a) Villagers of various ccongmic leveds - residents, house-owners -builders, village head-men and

artisans,

® Building material suppliers in the local area - shop-kecpers.

©) Managers of building oeaterial factorics in the target arca.

() Local building contractors - owners of stone crushers, stone supplicrs cic.

© Engineers of the District Rural Development Agency.

0] The Chief Development officer (CDO) of the region.

® Development workers of the Jocal office of Development Alternatives (Jhansi) - the only major NGO
operating in this region.

() Professionals from other organisations workdng in the arca of Rural Development - TARU, New Delhi,
DA, New Delhi and CSE, New Dethi.

A broad framework regarding “Type of Information Sought™ was formulated prior to conducting the
survey. This framework was modified after the preliminary survey. Even though a prior list of information
required had been prepared, this was constantly added upon, modified and changed though-out the survey. A lot
of the uscful information gathered during the long drawn conversations with villape residents was in fact not
cven part of the framework, this indicates a strong point in favour of guided but unstructured intarviews. The
information was sought in seven broad heads, which often over-lapped.. The “Type of Information Sought™ as
per the last modification made, is presented below.

Type of Information sought:

A Settlement pattern and house form:
- clustering of residential area;
- relationship of *Abadi® 10 common gram sabka lands and individual ficlds;
~ gwnership in the abadi and agricultural lands;
- status of commion lands - environmental condition, responsibility of maintenance, access to various
villagers,
- typical house form and utilisation of various open and covered spaces;
- spatial development - sequence of construction of the various covered spaces.

B Village socio-cconomic structure:
- primary occupations;
- income levels;
- agricultural land ownership and production;
- annual cropping frequencies;
- caste groups and relationship amongst different castes;
- off-land occuprations and incomes;
- occupational diversification from traditional occupations;
- typical family sizes, family structure - int or nuclear.
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L of Administrative and organisational structure:
- panchayat strocture and dutics - resource management, Iand distribution, role in public sector
development projects, others |
- impact on local building practices;
- management of public sector housing schemes - beneficiary / target group selection, funding and fund
release criteria, implementation, management, beneficiary participation.

D Coastruction methods - walls and roofs:
- materialy in coastruction :
~-used for roof or wall;
- mamural, industrial, processed, unprocessed,
- bought { from whom) or collected ( from where, and by whom);
- extraction process, extracted by whom and from where
- distance transported, mode of transportation, cost of transportation;
« cost of materials on site, unit of ransaction;
- handied by whom;
- quality discernment. Jocal standards of quality;
- availability and accessibility 1o matcrials;
- what nanral bio~mass products arc used in consiruction;
- Jocal grasses - cultivated and wild;
- e/ forest cover - growth and usage;
- frequency of extraction of timber, soil. stone and local country woods:
- fuel requirement fro processing materials and type of fuel;
- waler requirements in copstruction and procurement;

- roof and wall construction techniques:

- types and nomenclature;

- typical spans, wall 10 roof heights. roof slopes, wall thickness etc.:
- materials used in each;

- technique of construction,

- tvpe and quantity of manpower input:

- IXINPOWET COStS,

- comments on structural and thermal performances;

- frequency and type of repair and maintenance;

- elemnent/ component requiring maximum maintenance;
- maintained by whom;

- costs of mainienance,

1) Delivery methods:
- delivery of materials:
- from where;
- how (transport);
- cost (material + transport),
- extracted / grown where;
- managed / controlled by whom;
- processed by whom and where;
- frequency of availability / scasonality;

- delivery of skills:

- who's skills (mason, personal skills, semi-skilled work);

- level of skill required for each type of work, Jevel of skill available;

- seasonal availability of skilled workers,

- remuneration method, ransaction units, any informal payment systems;

- transfer of skills - within family, within community, from outsiders - city based masons e1c.;
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- introduction of new skills from whom and how;

- stats of and economics of older traditional skalls;

- economic returns - market for skills, skilled workanen required for what tvpe of jobs;

- institutions:

- Jocal markars (bazaars) what building materials, elements and skills are procured from bere,

- what building material and skilled manpower gocs cut from the villages to the nearest urban areas;

~ family roles in building - who docs what:

- any artisan guilds/ commmunities,

- village instintions controlling resourct &Xraction ~ management of COMMOn Property fesources by
whom and what are the conditions;

- what are the public sector instingions for development of construction skills / housing improvement or
provision,

- who organiscs construction of community buildings like panchavar ghar. schools ctc. in the village,
who puts in the Iabour, how is it paid for,

E Changes in A, B, C and D above over a period of 15 to 20 years:
- new malerials;
- new techniques;
- reduced use off disappearance of any older materials, techniques, skills in construction and
why,
- who 15 able to afford (access) the various matcrials and skills now and what was the situation
15 10 20 years back;
- new needs, changes in lifestvle, in tncome levels, in occupations, literacy levels;
- what is the trend of social mobility amongst castes ~ do the masons build for the so called
shudras;
- ncw status symbols, fashions in house types - who is adopting them and what is the trend.

F Relationship with the ncarcst urban centre:
- migration pattern - daily. scasonal, long duration;
- procurement of materials, skills from and provision to the city;
- influence in terms of status, fashion, efficiency in construction ctc.

G Public sector housing activities in the arca:
- housing projects,
- targets and target groups;
- selection of beneficiaries;
- Monetary assistance;,
- construction materials, techniques, specifications used:
- consruction through what agency - level of beneficiary participation.
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Appendx 32

Surveyed villages - primary census data:

Village Age Ares Popalation” Distance from Acceasibllity
() (mcres) (hoancholds) Jhanal
Raksa 250 2142 784+245 HH: 570 10 km. Metalled rosd
housas +14 adjunct
Dhikoli 700 857 125HH +~ 13 km. 3 km carthen road from NH
12 HH adjuct 25
Palinda 400 721 700 HH 15km 3.5 km carthen road from NH
25
Kanchanpura n 87 J49HH, _ 14km 2km exrthen road from NH
344 houses 25
Lidhora 600 809 171 HH 110 km 6 ki eanhen road from the
metalled road, one strearmn in
between.
Khalilpurz 120 409 26 HH - 110km -do-
63 HH

Source: Primary Census Abstrocts, census of India: 1991/ Field survey conducted for thiz study, Jupe - July, 1994

* In case of house less families, no. of houses differ from total house holds (census), however, more than one Jamily occupies a house.
"+’ indicates an adyunct haryan or tribal settlement.

** the survey reveaied a discrepancy with the census informanon, total number of howseholds found were 250 + 18 HH of Saharyes.
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Appendix 3.3

Surveyed villages - socio-econontic structure:

Village Social structare Prinary cccupation Ecomomic claas

Rala Thalurs & Brahmins - 3% | Agnculture Medium & large farmers
Kayastha - 18% Shope, agriculnre Small & medium farmers
Lodi-37% Agriculture, farm labour Srmall & Marginal farmens
Chamar - 28% -«do- ~do-
7;l.c:m'.Inoli.(?mihuriy:- Agriculture, labour, livestock, Margmnal Earmers
Sahariyu tribals - 5% Farm & construction labour Landless

Dhikotl Brahmins - 16% Agriculture Smuall & medium farmers
Thakurs - 9% -do- Medium & large farmen
Lodi, Teli, Nai - 40% Agriculture, shope, farm labour Scoall & marginat farmen
Charnar, Kurmi ~ 23% Agriculture, farm labour -do-
Khangar - 12% Farm & construction labour Landless

Palinda Brahmin - 8% Agriculture Medium farmen
Thakur - 16% ~do- Large & modium farmers
Pal- 17% Livestock, agriculture marginal farmen
Lodhi - 35% Agriculture, farm labour Small & marginal farmen
Chamar, Kurmi - 24% -do- -do-

Kanchanpar | Brahmin. 10% Agriculure Small & modium farmens
Thakur - 30% ~do- «do-
Yadav- 15% Livextock, agricutture «da-
Chamar, Kurnu - 40% Agriculture, farm labour +do-
Sahariya tribals - 5% Reed baskets & mat manufacture, Landless

labour

Lidbhora Brahmin - Agriculture Large & medium farmens
Thaiur - -do- -do -
Pal- Livestock, farm labour Landlens
Kurm; » Agriculture, farm labour Smal) & marginal farmers

Khalllpars - | Brahmin-48% Agriculture Medium farmers
Thakur - 22% -do- -do-
Gadhariya - 30% Livextock, farm labour Landlexs

Source: Primary Census Abstrocts, Census of India, 1971/ Field survey conducted for this study, June - July 1994,
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Appendix 3.4

Surveyed villages - settlement patterns:

The following drawings present the settlement patern of the six villages that were stodied in
detail. The drawings have been developed by walking through the villages and recording information,
They are not t0 scale andarcindicative only. Villagers relate to the aspect of “orientation” with respect 1o
east - where the sun rises from. The following drawings therefore mark East as per the local system of
indicating orientation as well as North according to the formal architectural indication style.
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Appendix 34 C: Village Palinda
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Appendix 3.4: E Village Lidhora
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Appendix 4.1

Locally available timber and its use in building

SNo. | Speces Local name Natare Ske Category Utiltzation Avalahlity
1 Acacia catechu Khair D M Socoodary FW.T, High
2 Acacia nilotica Babul’kikar D M Secondary FEFW, High
3 Acacia tortlis Ieracli babul D M Testiary B Modzum
4 Asglc marmelos Bacl D SM Tertiary Fw ow
5 Anogcizsus penduls Kardhai D S Tertiary . FW.T, Modium
6 Azadiracts indica Neem D L Primary FWRTIRAGH | Modium
7 Bauhinia varicgata Kachnar D L Sccondary BFWT Low
8 Borbak ceiba Scmal D M Sccondary FW.T Low
9 Buchmanis latifolia Chironji D M Secondary FwW Medium
10 Butca monosperna Dhak D M Sccondary FW.B.T.AGI High
11 | Camiafistula Amaltas D SM | Secondary FWBT
12 Dalbergia sissoo Shisham D M-L primary BTFW V Low
13 Dendrocalamus strictus bans (bambuo) E M-L Prirnary T.FR.AGLB
14 | Diopyrsmeclanoxylon | Tendu E M Sccondary FW.T
15 Eucalyptus tercticornis Safda E L Socondary FW.TFR Meodium
16 { Leucacoaloucocephala | Subabul E L Secondary FW,T High
17 Madhuca indica Mahua D L Socondary FWT Modium
18 Mangifera indica Aam (rmango) E L Primary T.FRAGI Low
19 Pongammia pinnata Karondi P $-M | Tetiary FR, FW. FO Scasona)
20 Prosopis julifiora Mcsquite D SM Tertiary BT High
21 Tamarindus indica Imli E L Secondary FW.B, Low
2 Tectona grandis Teak D L Primary FW.T.FR V Low
23 Zizyphus mauritiama Ber D ] Tertiary FW.T, Medium
2 Ipomea Besharam E SM | Teniary FWT, High
24 - Lantana Digass | § Tertiary BTPatMoh High

D= Decscuous; E = Evergreen: P = Perenrual: S=Smaoll: M= Medum; L = Large
FW = Flre wood: FR = Furmture; T = Timber for doors,windows, spanrung and support memebers; B « Wind-break, omamersal; FE = Fibre,

rope; AGI = Agneulniral implements; [R = Insect replient: Part = Parntions, FO = Fodder

* Not used in bulding, however, mernioned here as it 13 an important ground cover.
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Appendix 4.3

Cost calculations of building elements:

The building elements - fired bricks (einth and gumma), clay tile (khaprel), stone beam and
concrete block are costed below. The calculations are based on local material and labour rates and labour
productivity as informed by masons and villagers during the survey. At places certain lump-sum rates
have been established as in the case of gumma cost in Palinda, The accuracy of the calculations is within
+/-5% the variation due to fluctuating material and labour rates in time and location of different villages,
especially between the remote and well-accessed villages, and also to varying methods of calculations and
10 cconomy parameters established in different villages.

The system of measurement is F.P.S. as followed in the villages. Conversions for the
convenicnce of the reader are roughly: 3 . ~ 1 m.; 10 sq.t ~ 1 sq.m.; 35cft ~.1 cum.

Can $ 1.% ~Rs. 23.00 (July, 1994).

1) Einth (for 5000 units): Masgnary element - size = 12"x3"x2",

(i) At Lidhora

a) Material:

Earth= 5000 x .11 cft. - free
Water free
Dung and other fuels = 5000x0.15 =
b) Labour:

Earth digging = 7x30" =

Watcring and kneading = 2x30 =
Moulding = (2230 + 1x45) =

Loading the kiln = (Ix45 + 3x30) =
Unloading the kiln = (2x30) =

¢) Transport=

Total =

Cost of onc fired einth =

Rs. 750.00™

Rs. 210.00°
Rs. 60.00
Rs. 210.00
Rs. 135.00
Rs. 60.00
Rs. 25.00

Rs.1450.00

Rs. 0.29 ~ Rs.0.30 per piece.

Cost of one unfired einth (adobe) =Rs. 0.10

* one worker can dig approx. 50 cft. of earth (non rocky) per day. May be free if done byself.
** dung mav be free or only partially so, if own cattle do not produce enough.

(i) At Dhikoli
a) Material:
Earth=

Water =

Dung and other fuels = 5000x0.25 =
b) Labour:

Earth digging = 7x35 " =

Watering and kneading = 2x35 =
Moulding = (2x35 + 1x50) =
Loading the kiln = (1x50 + 3x35) =
Unloading the kiln = (2x35) =

¢) Transport=

5000 x .11 cft. -

Total = -

Rs.1250.00™

Rs. 245,00
Rs. 70.00
Rs. 240.00
Rs. 155.00
Rs. 70.00
Rs. 50.00

Rs.2080.00
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Cost of one fired eintk = Rs. 0,42 ~Rs.0.45 per picce
Cost of onc unfired einth (adobe) =Rs. 0.12 ~ Rs.0.15 per picee

* Labour costs are higher here.
** Dung may be free orpartlv free from own cattle or mav be provided by the buver.
w+% Sold at Rx. 0.45 and 0.15 per picce respectively within the village.

2) Gumma ( for 1000 units): Masonary clement - size = 9"x4.57N3",

At Palinda (lump sum prices established here)

Digging = Rs. 50.00
Watcring, kncading & moulding = Rs. 100.00
Loading and unloading on kiln = Rs. 5000
fuel cost (dung)+ addition of = Rs. 300.00
Transport at own cost

Total = Rs. 500.00
Cost of one fired gumma = Rs. 0.50
Cost of onc unfired gumma (adobe)= Rs, 025

3) Dressed stone - Khanda:

(i) Masonry element - size = I'x1'x1'.: At Dhikoli and Palinda (donc by local villagers) ™

Extraction and dessing = Rs. 3.50 per picce
Transportation = (upto 100m) = Rs. 1.00 per picce
Total = Rs. 4.50 per picce
(ii) Masonry clement - size = 6"x6"x6". At Dhikoli and Palinda (done by local villagers)
Extraction and dessing = Rs. 1.00 per picce
Transportation = (up to 100m) = Rs. 0.50 per picee
Total = Rs. 1.50 per picce

* Sold for Rs.5.00 to Rs.7.00 and rs.2.00 at the quarry respectivelp
»* At the quarry, ‘local villagers® are from the neighbouring village Punawli.

4) Boulder stone for random rubble masonry: Masonry unit in varying sizes - 0.2 to 1.0 ¢ft. in volume.
Extraction and breaking = Rs. 2.00 per cft.
Transportation at own cost
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5) Concrete block (per picce): Masonry unit - size 8"x8"x16"

(1) Cost at the factory = Rs. 7.80
Transport (up to 25 km) = Rs. 1.00
Total = Rs. 8.80
(ii) Manufactured on site by

Sahariya beneficiaries = Rs, 5.20*

* As calculated by engineers at the Community Block office.

6) Chapti khaprel - clay tile (for 500 units): Roof cladding clement - size = 1.5xI'x1”

a) Material:

Earth (black and red)= 5000 x .125 cft.= Rs. 100.00*
Water - free

Dung and other fucls = 7500x0.25 = Rs.1875.00**
b) Labour:

Earth digging = 7x30 = Rs. 210.00%**
Watering and kncading = 2x30 = Rs, 60.00%**
Pulling - moulding = 3x50 = Rs. 150,00
Loading the kiln = (1x45 + 2x35) = Rs. 115.00%**
Unloading the kiln = (2x35) = Rs. 70.00%==
c) Transport = Rs. 25.00
Total = Rs.2605.00
Cost of on¢ khaprel tile = Rs. 0..52/pc ~Rs.1.20 per pair.
Normal cost afier economising -only 50% fuel,

Earth, moulding & transport costs = Rs. 0.24/pc~Rs. 0.50 per pair

* Rs. 100 is paid is earth if collected from revenue lands. It is free if the collection is from own
Jields or common gram sabha lands.

** Dung may be free or only some of it bough.

*** This is normally done by the house owner himself.

7) Stonc Beam: Roof spanning member « 12'-14'x1.5'x3"

Cost at quarry = Rs.140.00 - 160.00
Transportation = Rs. 20.00°

Dressing (1x70x1day) = Rs. 70.00

Total = Rs. 230.00 - 250.00 per beam

* Transportation costs are approximate sinceother items are purchased and transported along
with i1, thus distributing transport costs over a number of building materials and supplies.
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Appendix 4.4

Cost calculations of wall and roof construction systems:

Costs of the various wall and roof construction systems are calculated below. Costs ars based on
local material and element costs as calculated in Appendix 4.3 above, local labour rates and productivity
as found out during the survey. The calculations are made for walls and roof of 2 room 10 ft x12 fi. in
size, with two windows and a door. The walls for cob and einrh in mud mortar are calculated as roofed
with pithced roof of khapre! with average height of 9 fi., while the wall systems are calculated for flat roof
systemns with average wall height of 10ft. The accuracy of calculation within a range of +/- 5%.

The standard manpower productivity and quantity estimation is based on discussions with local
masons and with the belp of guidelines from The Instruction Manual for Appropriate Building Systems;
(Development Alternatives and BMTPC, New Delhi, 1993). The system of measurement is F.P.S. as
followed in the villages, Conversions for the convenience of the reader areaproximately 3 ft. ~1m;

10 sq.ft. ~ 1 sqm.; 35 et ~ 1 cum. Car $ 1.° ~ Rs. 23.00 (July 1995).

Wall Systems:

1) Cob wall (2 ft. Thick, 2 windows - 1x1.5 sq.ft. cach, 1 door - 3x6 sq.ft.)
masonry volume ~ 728 cfl. Including wastage (10%).

a) Matcrials:

Earth= free or Rs. 100.00*
Watcr = free

Agro-waste free

b) Labour***:

Digging = (14.5x35) = Rs. 507.50**
Laying = (2x35x6 days) = Rs. $20.00
Finishing, plastering = (4x35) = Rs. 140.00
c) Transport= Rs. 25.00
Total = Rs. 1185.50

Cost per cft. ~Rs. 1.63/ cft.. or Rs.54.25/cum.

® Rs.100.00 hes to be paid in case earth is being dug from another person's field or bought
from revenue authorities.

s* Digging costs @ 50 cft. per labour per day.

»s# Self labour, normally costed as free by owners.

2) Einth in mud mortar at Lidhora (wall height=9 f., wall thickness = 18ft., 2 windows - 1.5x2 sq.ft.,
1 door - 3x6 sq.ft.) - masonry volume ~ 560cft.

a) Materials:

Einth (5500 nos. Including wastage @ Rs. 0.30each) = Rs. 1650.00

Earth for mortar (0.3cft/cft of masonary ~ 170 cft .
digging costs only @ Rs. 0.6/cft = Rs. 102.00

Labour:

1 mason + 1 helper team can do approx, 100cit per day

total team days required = 6; cost (70 +50)x 6 + Rs. 720.00

Labourers (2x6)= 12labour davs @ Rs. 30.00/ LD= Rs. 360.00
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<) Transport , approx. Rs. 150.00
Total Rs. 2982.00
Miscellancous and 1ools and plants approx. 5%= Rs. 149.10
Grand Total = Rs. 3131.10, say Rs. 3131.00

Cost per cft. = Rs. 5.6 percft. or Rs. 186.66 per cum.

3) Eintk in mud mortar at Dhikoli (wall beight= 9 ft., wall thickness = 188., door and windows as
above) -masonry volume = 560 cft..

2) Materials:
Einth (5500 nos. Including wastage @ Rs. 0.45/pc) = Rs. 2475.00
Earth for mortar (0.3cft/cft of masonary) ~170 cft

digging costs only @ Rs. 0.7/cfi = Rs. 119.00
b) Labour:
1 mason + 1 helper team can do approx. 100cft per day
total tcam days required = 6; cost (70=50)x6= Rs. 720.00
Labourers (2x6)= 12 labour days @ Rs. 35.00/ LD= Rs. 420.00
¢) Transport, approx. Rs. 200.00
Total Rs. 3934.00
Miscellancous and tools and plants approx. 5%= Rs. 196.70
Grand Total= Rs. 4130.70, say Rs. 4131.00

Cost per cft. ~Rs. 7.40 per cft. or Rs. 246.66 per cum.

4) Gumyna in mud mortar (wall height, average =9 ft., wall thickness = 14.5inches, 2 windows - 1,5x2.5
sq.ft cach . 1 door -3x6 sq.ft.) - masonry volume = 447.7 cft.

a) Materials:

Gumma (7000 nos including wastage) @ Rs. 0.50cach = Rs. 3500.00
Earth for mortar (0.30cft/ cft. of masonry) ~ 140cft.

Digging cost @ Rs. 0.70/ cf.= Rs. 98.00
b) Lzbour:

1 mason + 1 helper tcam can do approx. 100cft per day
total team dayvs required= 4.5, say 5 days; cost =(70+50)x5= Rs. 600.00

Labourers (2x35)x5= Rs. 350.00
<) Transport, approx. Rs. 200.00
Total Rs. 4748.00
Miscellancous and tools and plants approx. 5%= Rs. 23740
Grand total= Rs. 4985.40, say Rs. 4986.00

Cost per cft.~Rs. 11.13/cft. or 371/cum,
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S) Boulders in mud mortar {(wall height = 10 fi., wall thickness = 2 ft.. 2 windows - 1.5x2.5 sq.ft cach . 1
door -3x6 sq.ft.) - masonry volume = 8§32 cfl.

a) Materials:

Boulder stones = 900 cfl. (including wastage) @ Rs. 2.00/cfl. = Rs. 1800.00
Earth for mortar (0.40¢ft. per ¢ft. masonry ~ 350cfl.)

digging costs @ Rs. 0.70/cft.= Rs. 23500
b) Labour:

1 mason + 1 helper team can do approx. 110cft per day

total team days required= 8=(70+50)x8~= Rs. 960.00
Labourers (3x.i5)x8= Rs. 1120.00
¢) Transport, approx. = Rs. 300.00
Total= Rs. 3325.00
Miscellancous and tools and plants approx. 5%= Rs. 221.25
Grand total = Rs. 4646.25
say Rs. 4647.00

Cost per cft.~ Rs. 5.6/cfl. or 186.66/cum.

6) Layered (combination) masonry in mud mortar: (wall height = 10 ft., wall thickness = 18inches,
2 windows - 1.5x2.5 sq.ft each | 1 door -3x6 sq.ft) - masonry volume = 625 cfl.

Boalder = 80% ~ 500 cfi.

Einth=20%~ 125 cfi.

a) Materials:

Boulders = 500cft. @ Rs. 2.00/ cft.= Rs. 110000
Einth = 1250 nos. Including wastage @ Rs. 0.45¢cach = Rs. 562.50
Earth for mortar =(0.4x625 = 250cft.) @ Rs.0.70/cft. = Rs. 175.00
b) Labour:

I mason + 1 helper tcam can do approx. 110cft per day

total team davs required= 6=(70+50)x6= Rs. 720.00
Labourers (4x35)x6= Rs. 840.00
<) Transport, approx. = Rs. 250.00
Total = Rs. 3547.50
Miscellzncous and tools and plants approx. 5%= Rs. 177.40
Grand total= Rs. 3724.90,

say Rs. 3725.00
Cost per cft~Rs. 5.9 /eft. or 196.66/cum.

7) Concrete blocks in 1:6 cement sand mortar (wall height, average = 16 fi., wall thickness =8
inches, 2 windows - 1.5x2.5 sq.ft each , 1 door -3x6 sq.ft) - masonry volume = 283.33 cft.

a) Materials:

Concrete blocks (525 nos including wastage) @ Rs. 5.20cach

(as manufactured on site by the Sahariya tribals) = Rs. 2730.00
Mortar : (0.36¢fl. mortar per 1 cft. of masonry) ~ 102 ¢ft.

Cement = [(0.36x1)/ (1+6)]x102 = 5.24cft. ~213.15 kg

(One bag ~ 48 kg, required ~4.4, say 5 bags (@Rs.103.00/ bag= Rs. 515.00
Sand = {0.36x6)/(1+6)}x 102 ~ 32 cfl. @ Rs. 2 percft. = Rs. 64.00
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b) Labour:

1 mason ~+ 1 helper team car do approx. 100¢ft per dav

total team days required= 4.78. say 5 davs; cost =(70+50)x5 = Rs. 600.00
Labourers (2x35)x5= Rs. 350.00
Transport, approx. = Rs. 100.00
Total = Rs. 4359.00
Miscellaneous and tools and plants approx. 5%= Rs. 21795
Grand total = Rs. 4612.95,
sav Rs. 4613.00

Cost per cft~ Rs. 16,3/cft. or 543.33/cum.

Roof Systems:

8) Chapti khaprel - Flat clay tilc on Makua-Babul understructure:
Plan arca = 10 fi.x 10 ft.; Total roof arca = 13.34x12 = 160 sg. fi.

a) Matcrials:

Tiles required = (1 tile covers approx. 0.25 sq.ft. area), 640 nos.,

say 700 including wastage (@ Rs. .24 per peice= Rs, 168.00
Understructure - Approximately Rs. 2500.00 if all wood is bought

Normally, Rs. 1500.00 as some wood may be collected by self = Rs. 1500.00*
b) Labour:

1 semi-skilled worker for one day = Rs. 50.00
2 skilled workers forone day = 2x35 = Rs. 70.00
c) Transport, approx. = Rs.  50.00
Total = Rs. 1838.00
Miscellancous and tools and plants approx. 5%= Rs,. 9190
Grand total= Rs. 1929.90,
say Rs. 1930.00

Cost per sq.ft.= Rs. 12.06/sq.ft. or Rs. 134.02/sq.m

* Depending on the tvpe wood being used, understructure cost may be guite low. Acacia or Babul is
collected free of cost, Ipomea and Lantana are abundant and picked free. Some villagers grow their own
trees forconstruction timber.

9) Farshi - stone slab on stone beam roof - plan area = 120 sq. ft.; roof arca = 143 sq. ft.

a) Materials:

Stone slabs= 143 sq.ft. (14 pes. 1.5 X4.5 /) @ Rs. 6.0/Sq.ft= Rs. 858.00

Stone beams= 2 nos. (37X1.5'x12") @ Rs. 160/Beam = Rs. 320.00

Bed blocks= 3 sq.fi. @ Rs. 6/Sq.ft = Rs, 18.00

Mortar and terracing -Cement ~ 4 bags (~48 kg/bagk@ Rs. 103/Bag= Rs. 412.00
Sand= 15 cft. @ Rs. 2.0/ cft.= Rs. 30.00
Aggregale= 15 cft. @Rs. 12/ cft= Rs. 180.00

b) Labour:

Beam dressing = 1 mason day/beam=Rs. 70x 2= Rs. 140.00

Stone slab dressing= 1 mason + 1 helperx 3 days= Rs. 360.00
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Roof laving= Imason + 1 helper +4 labovrersx 1.5 days

= [(Rs70+Rs. 50) +(Rs.35x4)]x1.5 =

Grouting joints and terracing = 1 mason=+1 helper + 2 labourers
take 2.5 days+ [(Rs.70 + Rs.50y+ (Rs.35x2))x2.5=

<) Tramsport, approx.=

Total =
Miscellancous and 1ools and plants approx. 5%=

Grand total =
say Rs. 3660.00

Cost per sq.f.=Rs. 25,6/sq.ft. or Rs. 284.44/sqm.

10} Sione slabs oa steel undertstructure:

Rs. 390.00

Rs. 475.00
Rs. 300.00

Rs. 3483.00
Rs. 174.15

Rs. 3657.15,

Cost of steel girders = Rs. 30 - 60 per ft length. Taking Rs. 50.00 per foot length,

Total beam required = 12x 2 = 24 fect = Rs. 1200.00.

Replacing this with the cost of procuring and preparing stone beams, we get Rs. 4400.00,

or Rs, 27.50 per sq.ft. orRs. 305.55 per sq.m.

11) Reinforced Brick Concrete Roof:

Cost of construction = Rs, 144.35 per sq.m or Rs. 13 per sq.£i. as calculated by the ULP. State
Schedule of Rates for Building Works, Jhansi District. The materials used are first class bricks
(compressive strenght > 50 kg/cm®), ordinary portland cement and anurram sand in the ratio of
1:3. This does not include the cost of steel reinforcemeit nor the terracing on the slab. (Cost of

steel = Rs. 1100 per quintai).
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Appendix 4.5:

Change in Roof and Wall components from 1971 to 1991

A Predominant material of wall in Jhansi District - Rural areas - 1971 to 1991

A B [ D. E F. G H. L
Grasy, leaves, Earth Unburmt Wood Burmt G.1 shoets of other Stone | Compent Others
reech or bricks Bricks metal shoets ooncrele
Bamboo
1971 0.20% 35.00% | 9.280% 1.40% | 30.30% | 0.08% 3.1 0.02% 08%
1991 0.12% 350.7% 35.15% 0.37% 40.9% 0.85% 1.04% | 0.12% 0.03%

Source: Table H-11, Housing Tables, District Census Records, Census of India, 1971 & Table H.II, Housing Tables, Drstrict Census
Records, Census of India, 1991

B. Predominant material of roof in Jhansi District - Rural areas - 1971 to 1991

1. 2 3 4 s s { -8
Grasaleaves, roeds, | Tiles, slates. Copatod Iron, | Acsbeston | Beckand | Swone Concrete: Others
thatch, mud. unburmt | shingles Zinc or other Cement Lime RBC/RCC
bricks or bamboo metal shocs Shects
1971 | 20% 88.0% 0.4% 0.1% 0.7 4.0% 4.60% 0.2%
1991 1.4% T734% 0.3% G.53% 2.13% 4.76% | 7.21% 033%

Source: Table H-Il. Housing Tables, District Census Records, Census of Inche, 1971 & Tabie H-11, Housing Tables, Distnct Cenzus
Records. Census of India, 1991

C. Distribution of Census houses by predominant material of wall and roof -
Cross Tabulated data - Uttar Pradesh - Rural Areas- 1971

1971 1 2.3.4.567 B
ARCD | 48% 20.6% 0.018%

| E.F,G. 1 | 3.75% 16.26% 0.018%
I 0.007% 0.003% 0.02%

Source: Table H-II, Housing Tables, District Census Records, Census of India, 197)

Cross Tabulated data - Jhansi district. Uttar Pradesh - Rural Areas- 1991,

1991 1 2 3 4 5 6 7 8
A 0.07% 0% 0.002% 0.002% 0% 0% 0% 03%
B 0.84% 49.75% 0.04% 0.005% 0% 0% % 0.055%
C 0.055% 3.08% 0.006% 0.004% 0.035% 0.015% 0.05% 0%
D 0.25% 0.06% 0.013% 0.03% 1 (1] 0% 0.008%
E 013% 21.56% 0.22% 0.35% 2.0% 4.4% 6.1% 0.18%
F 0.013% 0.02% 0.02% 0% 0% 0.011% 0.006% 0%
G 0.012% 0.9% 0.002% 0% 0.008% 0.07% Q.04% 0%
H 0.002% 0.044% 0.004% 0.14% 0.09% 03% 1.017% 0.004%
1 0% 0.013% 0% 0% % 0.004% 0% 0.002%
J 0% 0.00-3% [ 0% % 0% 0% 0.03%

Seowurce: Tabie H-II, Housing: Tabdles, District Census Records. Cenzus of Indie, 1991
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