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UNDERSTANDmG RURAL BUILDING SYSTEMS m INDIA:
Building l'rtJdkes and DeIivery Processes ÏlI RllrtzI BundeIlùuuul

ABSTRAcr

Building practices in rural areas have developed in response to a variety of
interrelated filctors like cIimat~ local physiography and socio-œlnual ttaditions. The
rural house is as much an agrarian product as the aops and Iivestock depending on a
balanced cco-system. It is characterised by a depende:nce on the immediate naturaI
environment format~ high labour and low energy inputs in construction.
Unfortunatdy~ depletion ofnaturaIreso~ clwJges in resource management structures
and rapid monetisation ofthe rural economy bave bad abrupt and often detrimental effects
on the condition ofrural shdter.

This research attempts to understand the charaeteristics ofrural building systems in
order to identifY the nature ofintClVentions required. ta fà.ciIitate the process ofshelter
upgrading. From a study ofsix viDages in Jbansi district ofBundeIkand regio~ the study
demonstrates that indigenous building practices and deIivery processes can form effective
links in the process mentioned. Local building materials, techniques ofconstruction,
service transaction, and methods ofskill and information traDsfer are studied to analyse the
fltetors which influence appropriation ofavaiIable options by users. The specifie charaeter
ofthe rural building system - that ofa network is highlighted. The building network is
characterised by a high degree oflocal control on construction and management,
incrementaI upgradability and variety and flexibility in deIivery processes

This study indicates that effective and su.e:tajnahte interventions inreso~
technologies and deIivery processes in rural India wiII need to utilise the potential offered
by the 'netWork nature~ ofrural builèing 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

Em~gthenm~ofa~leo~o~

Augmenting (31 least not Iimiting) the variety and flexibility in deIivery options and,

Increasing the levd oflocal·control in construction and management.

Un~JùuaJ Buüding~~ in India ili
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COl\IPRL'"DRE LA CO~STRUCI10NRURALE AliX Thl>ES:

Les pratiques de constnletion d lesprocessus de distribution
dans ltz région de &uule!JJumd

RÉSUMÉ

Les pratiques de construction dans les rêgiOŒ rurales se som dé\.-eloppées en réponse à
une variété de fàcteurs tous liés entre eux. comme le climat. renvironnement physique et les
traditions socio-cuturelles. Comme la moisson et le cheptel, la maison rorale est un produit
agraire qui dépend aussi d'un système écologique équilibre. Ble se caractérise par une
dépendance de l'environnement naturel im."'Dédiat. d'tme maiIHi'œuvre no.-nbr'euse et d'une
basse consommation énergétique dans la constr.lCtion.~ ..épuisement des
ressources naturelles. les changements dans la structure de la gestion des ressources et la
rapidité de la monêtarisation de réconomie ont eu des effets brutals et néfàstes sur la condition
de l'habitat rural.

Cette recherche tente de comprendre les difîerentes caractéristiques des systèmes de
constructions rurales. dans le but d'identifier la nature des inter\o'elJtÏons néœssaires à fournir
pour filàliter le processus de restauration de l'habitat rural. L'étude de six viDages dans le
district Jhansi de la région de Bunddkhand démontre que les pratiques de construction en
cours et le processns de leur distribution peuvent conttibuer efticacement à la restauration de
l'habitat rural. Les techniques et les matériaux locaux de construction. les méthodes des
services de transactions et le transfert de l'expérience et des connaissances sont étudiés, pour
fdire ressortir les fàeteurs influents dans l'appropriation des options dispom"bles par les
construeteurs-usagers.

Cette étude tente à démontrer que l'utilisation efficace et durable des ressources. des
technologies et des moyens de production devrom utiliser le potentiel offert par le "réseau des
constructions rurales vemaa1Iaire". Tous systèmes nouveaux ou améliorés devra répondre aux
exigences suivantes:

élargir le choix des options dispombles,
augmenter la variété et la flexibilité des options de distribution et,

intensifier le degré de control des utilisateurs locaux sur l'exéaltion et la gestion de la
construction.

UnderstandingRural BuildingSystons in India iv
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PREFACE

UWhyplant a new tree where an estah/ishedtree aJreadystandS?" asks the Gaia Atlas
ofPlanet Management Traditional societies are Iike established trees with their roots deeply
anchored in the history and culnm: ofan area. Development proposals produced by remote
government oflicials often ignore these local systc::ms in their attempts to improve and
'develop' them. Remote solutions almost always lead to a mismatch ofreal needs and
solutions. It is only when wc truly understand local problems and solve them at locallevels,
that wc will be able to achieve the global goal ofsustainable development. Locclised action is
the key to resolve many global problems and local action can only 0CQlr through a holistic
understanding oflocal issues and ways oflife

Conceming the study ofindigenous buiIt environments, Nezar Alsayyad bas remarked:
"we oughJ topaymore attention to those staries mupeople tell, the staries thaJ can only he
acquiredthrough growing up in a certain culJure~. In this spirit, the thesis bas been put
together by talking to the viDagers and people who have and warked in rural areas, and by
reading abOllt their life..experiences: bath tangible - quantitative and intangible - qualitative.

Before wc begin, sorne conunents on the writing-style may be usefu1 as a guide to the
reader:

FIl'Sl1y, local terms have been liberaIIy used to preserve the spirit ofthe thesis. These
are italicised and wherever possible, have been explained in the text. A g10ssary ofterms is
provided al the beginning ofthe document to assist the reader.

Secondly, instead ofmetric units, lengths and areas are expressed in fcet and square
feet respectiveIy, this being the commonly used measurement system in the local area studied.
In the drawings, East orientation along with the standard Nonh sign is indicated as it represents
the local Iefetence for orienting the buildings.

ThirdIy, the use of'hyphens' needs an explanation. Changïng techniques and
tecb:1ologies often suggest new ward fonns ta describe them. Until the technical vocabuIaries
have fuiIy adopted the 'neologistn', there is a tendency to show their origin by using a hyphen.
The hyphen is used ofcourse for sorne ïntta-specific distinctions but here also, there are relative
degrees ofacceptance in different Iinguistic cultures. Wlthout trying to resolve this, 1have
mainIy tried to be consistent

FmaIIy, the issue ofgender distinction also needs ta be brought up. HistoricaDy, certain
skiIIedjobs Iike masonry and stOile-carvîng have been the domain ofmen. However, wamen
have always been an intrinsic part ofthe building system with distinct roles and responsibilities.
Many established raIes are in the process ofbeing transformed but the fonns ofaddress will
take longer ta change. Moreover, the masodÎM fonn ofaddressing a viDager in the document
is used in a generic manner, without fàvour or prejudice ta any gender.

The thesis concludes with thoughts and reflections entitIed 'final remarlcs', the
'Iearning' however, continues This thesis bas been more than a mere fuIfiIment ofthe
requirements ofthe degree ofMasterofArchitecture, it is the beginning ofa process of
understanding indigenous processes ofdevelopment in search for a truly sustainable Imman c0

existence with Gaia: our motherEarth.

- Zeenat

untkntDndinglùIroJBuildingS'y.ltmrs in /ndia vi
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1Loc:al Hindi lClIIIS are listed hcre, many ofthcsc lems are locale specifie and diffcr from p1= ta p1= evc:n in the
Hindi spc:aking regions ofIndia.
Loc:al geologicallCllllS and nomes of1Iec:s and plants are c:xplained -..i\hin the text.•

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

Harijan

Jajmani
Jati
Kanpuri
Katcha
Khanda

Khaprel
Laughariya
Lipai

Madrasi
Mistri
Panchayat
Patti
Patti-farshi
Pokhar
Pucca
Rajmistri
Sahariya
Thakur
Yojna

Residential zone in a \illage
Shelter
Senlernent
Unskilled labourer; here unskilled construction worker
A rnernber ofthe traditional priestly class arnongst the Hindus
Platform
Flat
Stove
Festival oflights; Diw(y)a = oillarnp,
Brick; here, the locally manufaetured thin fired brick
Farsh -= fiat floor; here, fiat stone roof. terraced with cernent concrete.
Round
Client
Village society
Modular masonry unit; here, the 9"x4.5"x3" modular fired brick.
manufaetured locally or imponed from distant areas.
Children ofGod - a narne given to the lowest caste, supposedly
untouchable community arnongst Hindus.
Barter based traditional system ofservice transaction in rural areas.
Caste
Belonging to or penaining to Kanpur (a city in Nonh India).
Ternporary
Regular or modular masonry unit; here used for dressed stone units and
concrete blocks.
Clay tile for pitched roofs
Tribal community ofblacksrniths
Plaster made ofa mixture ofmud and fresh animal duns. also the act of
plastering \\'a1l, ceiling and floor surfaces using one's bands.
Belonging to or penaining to Madras (a city in South India).
Anisan - mason
Village assembly
Patta = fiat slab or plank; here stone slab.
Sarne as farshi - stone slab roof terraced with concrete.
Water hole; here, a pond
Permanent
Raj(a) -= king; here, head, the senior most and/or highiy skilled mason.
Tnoal community local to Bundelkhand - traditionally hunter-gatherers
A mernber ofthe traditional wanior c1ass arnongst the hindus
Scherne
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CHAPTER 1- D;TRODUcnOl'i

India is a essentially a rural country. lndia's popuIatior. is about 900 million,

threatening to touch the one billion mark by the tum ofthe century. More than 600

million or 75% ofthis population lives in rural areas.,' where the main source oflivelihood

is agriculture or pastoral acti..ities. A majority ofthe rural population live in small and

higlùy dispersed villages ofless than 5000 people. Life in these villages is characterised by

illiteracy, iII-health with Iimited or no access to safe drinking water, sanitary facilities nor

eIeetricity. The bulk ofrural trade and transaction systems falls outside the formai market

systems, making it difficult to break the vicious circ1e ofrising population, increasing

poverty and falling standards ofliving.'

As a reaction to the unmanageable urbanisation in lndia, as in most ofthe Third

World, the attention ofprofessionals dealing with human settlements issues bas mainly

been concenttated upon problems associated with urban explosion and decay. Rural

habitats and their problems have been largely ignored. A deeper study wouId however

indicate, that much ofthe "urban problématiquen is in fact syrnptomatic ofThird World

development policies characterised by urban biases and rural negleet. > Moreover, trends

indieate that, despite the rapid pace ofurbanisation, most Asian and African countries shall

continue to he largely agrarian and rural in character for several decades4
- dependent on a

"biomass based (subsistence) economy.n,

1This figure is bascd on the Ccnsus ofindia projections aflcr the 1991 ce:nsus. The 1981 census hod givc:n the figure
of!Ddia's l1lr.l1 population as 570 million. [Arom:lr Revi; Shelter in lndi. (Vikas, New Delhi, 1990), pp. 20,211.
'Revi (1990), p. 16.
>Miehael P. Todaro and Je:ry StiIlcind; CjlV Bjas and Rural Nçgleer The djleJ!!lD!l oC Urban Dcvelopmcnl (New
YorIc Population Couacil, 1981),
Lcsler R. Brown and Jodi L. Jacobson; "The Future ofUrbaaizatioa: Facing the EcologiCll1 and Ecoaomio
ConslIaints", World Wald! Paper. DO. 77 (World Watdt InstilUll:, May 1987), p. 12,
HH, the AgIl Khm, "Opeaiag Remarks: Sixlh Intematioaal Semiaar oa Archilcl:lUla1 Traasfotm:ltioas iD the Is1amio
WOOd, Oc:lober 19 -22, 1981" in The Cbangjng Rura! Habjtal. voL 1, The AgIl Khan Award for Archi=.
(Coacepl media, 1982), pp. xiv - xvi,
Farcldl Afsbar; The Po!itical F.eonomy oCTedtnology Cbojc;e; Con.<l!UC!ion and Materia!. Production in l'akj!llJtn
(?bD Tbesis, Urboa and Regioaal PIaaniag, MassachuselIs Instilllle ofTedtaology, Oc:lober 1985), p. 157, and
Maariœ Mildlell aadADdyBc:na; Culture çp and Housjng (VSOIIl', 1992), pp. 4, 5.
'ibid. 8Ild Farokh Afsbar; "Globalizalioa: The P=isling RUIll1 Urboa Queslioa and the Respcmse ofPlanaing
Education" inlouma! ofPlanning Education and Re<eartb, DO. 13, 1994. pp. 271 -283.
sAaiI Agarwa1 aad Suaita Narain; Towani< C"rrec:n VillaBe<: A _tegv Cor çnVÎronrnCl1tally S91U!d Md lllIl!içjpo,OlY
rural developmc:nl (CSE, New Delhi, 1989), p.l. Parc:nthesis addcd.

Undustanding Rural Building Syst"tnS in India
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Chapter 1 -Introduction

The rural house is as much an agrarian product as the crops and livestock which

depend on a balanced ecosystem.6 It is charaeterised by a dependence on the imrnediate

natural resource base for materials, high labour and low energy inputs in construction.

Building praetices in rural areas have developed in response to a variety ofinterrelated

factors like climate, local physiography, Iocally available natural resources, social

regulations and cultural traditions. Construction bas been traditionally managed through

mutual self-help and exchange ofservices in a barter system; skilIs were transferred

through the spoken word and through praetice from futher to son or from master to

apprentice.

1.1 The Rural Housi'lg Problématique

It bas been pointed out that rural housing and habitat issues, have largely been

ignored throughout the Third World. The dominant view bas been that the housing

problem is mainly an urban condition. In rural areas, land and building materials are

readily available, hence there the problem is less m'gent.7 In fuet, the picture is fàr from

optimistic. Rural people, living in settlements that have evolved s10wly over long periods

oftime, are facing rapid and often critica1 changes in their habitats.' The natural resource

base bas been disturbed due to short-sighted exploitation for commercial gains, rapid

industrialisation and population pressures. The traditional systems ofcommunity-based

management ofresources have broken down in many areas and many indigenous

traditional construction ski11s have disappeared. Dependence on expensive and often

inaccessible external resources and skilIs is leading to a deterioration in housing qua1ity.

This bas necessitated external intervention in the area ofrural shelter upgradation.'

In India, rural housing concerns have received low priority in the National

Development Plans.IO Intervention in the area ofrural housing and habitat improvement

6Mi1dlcl111Dd !lc:vIm(I992), p. 6.
7V... Huydc (1977) inAfshar (1989), p.2S7.
•"Comple:menlatyFmpbasjs" in Aga Khan FOUIIdalilll- Inlcmaliœal Slmlcgy: 1991 • 1999 (AKF inl=al
dm!J!!Clll ), p. 53.
'Rcvi (1990), p. 18.
10A :Iן100 al theNatiœal Dcvc1opa1C11l Budget in Jndia liom 1950 10 1990 revcaIs1hat OII1y 1.9% oftheCOUll1Iy's lola\
[",anci.1 outIay,.". allolll:d 10 rmal housiDg in 1950 lIDd Ibis bas actIIa11ygonedown 10 1.36% in 1990. [Revi.
(1990), p. 17).
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!las been affected by an inadequate understanding ofindigenous rural building 3Ild

decision-making processes. This is e>ident in the public sector response to complex

problems associated v.ith the pro\ision and improvement ofrural shelter. The formaI

interventions have evolved from a simplistic and massive, but largely ineffectualland

reform movement to the development and introduction ofnew or improved building

materials and technologies.

The primary indicator ofthe rura1 housing problem, as understood by the formaI

sector and reflected in the evaluation of its various housing programmes. is found in the

'housing gap'. Official estimates in 1989 placed the bousing gap in rural areas as 19.3

1IU1Ii0n dwelling units. II Despite the enormity of the problem as presented by official

statistic:s.. the variety oftechnical and financia1 assistance programmes initiated by the

formaI sector in the four decades since independenee, bave contributed to less than 3% of

the total construction activity in rural areas." The majority ofbuilding work is carried out

through informaI. private means. Govemment programmes not only contnoute a

neglïgJole fraction to the total house building activity in rural areas but the housing

produced is much more expensive and inappropriate than that built by people themselves."

It is felt that the formal response !las disregardcd and ignored, to a large extent. the

'variety' and 'f1exibility' that exist in indigenous rural building practices, delivery methods

and management systems." The specifie eharacteristies of the building sector in rural

areas, the attitudes to construction, transaction systems, the transfer and exehange of

information, skiIIs and knowledge have not been clearly understood. It is acknowledged

that rural shelter proeesses require 'facilitation' rather than 'provision' ofhouses but tbis

is rarely reflected in projects on the field. The results ofpublic sector interventions to

improve rural housing conditions have naturally been far from satisfactory, both in terms

Il Housing gap is dclincd as the diffc:rcncc betwocll the total population and the Ilumber ofsheltcrless. il reIlects the
Dumber ofdwelling UDÏlS requircd. These figures CllD he mislcading as the criteria is bosed on perccivcd degree of
perman,.""" ofthe bouse and one family lo one bouse. disregarding the joint and exte:ndc:d family system in rural
areas. It aIso does DOt talcc inlo consid=tion repairs. DIlIÎD1clancc and ext<:nsions as ncccssa:y aspects ofbousing
need. [Revi(199O). pp. 21,22].
12Geeta VaidyaDathaD and Zec:nat Niazi, "Traditional Building MatcriaIs and Consuuetion in Rur.ù Wc:stcrD Uttar
Pradesh", peperpresenlA:d al The National Confe:teDee Cos! Reduction Teeluùques and 1.ow Cos! Matcrials for Rur.ù
HOUSÎDg. Gajlll'llU1a. Januo:y 1993 (DevcIopment Ailematives, New Delhi, 1993).
13Revi (1990), pp. 76,77.
"VaidyaDathaD andNiazi (1993).
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ofquantity and quality. Moreover. the message sent out by public sector policies and

programmes has actually resulted in loss ofcredibility ofindigenous building systems over

the more expensive and often inaccessible industrial building materials and techniques."

1.2 The Problem Redefined

There is an urgent need to improve rural habitats and make them desirable places

to live in. An integratOO study ofthe rural building environment becomes important. not

only because ofthe immense rural populations and their deteriorating quality ofIife; but

alse because a Jack ofresearcb and inadequate understanding ofrural housing processes

has resulted in the treatment ofthese complex issues in a simplistic and fragmentOO

manner. T1ùs has 100 to a spiralling ofproblems. A careful analysis ofIocal conditions

and capabilities and the integration ofthese into technical, organisational and financial

strategies being designOO for rural housing programmes is. therefore. necessary."

~One ofthe best ways 10 begin 10 understand the culrure • climate and lechnology

avai/able in a local area is 10 examine the local building traditions. A study ofthe local

building lechniques and indigenous building vocabulariesprovides an insighl inlo the

local building industry. A knowledge ofthe process ofbuilding is a/so a way of

intrOtiucing onese/f10 the culrural signiftcance ofbuilding in Ihe area.~I" An

understanding ofindigenous building practices (materials and techniques) and delivery

processes (manpower. information and knowledge transfer, markets and transaction

systems) in specific areas cao assist in the formulation ofeffective and sustainable enabling

strategies to facilitate the process ofrural shelter upgrading.

1.3 The New Approacb

Cur.ent bousing policies and programmes in India reflect the need for a new

approach to issues ofrural habitat in their emphasis on the raIe ofthe individual and

community. training ofIocal manpower.introducLÏon ofimprovements in local building

"Afshar(19SS), p. 181.
,.AKF (1991 .1999). p.S3.
'"Mitchclllllld Bevan (1992), p.72.
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materials and techniques and attempts to regenerate the local resource base.'1 This shift in

attitudes from a simplistic land-reform or 'technica1-fix' ofthe rura1 housing and habitat

problems 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. skilIs. economy and organisational capabilities. This suggests that sustainable

strategies for rura1 habitat improvement must proceed at the outset with the involvement

ofviDagers and artisans themselves: in essence. through ubui/ding up and building on

indigenous skills andknawledge systems in specifie areas.""

1.4 Current Research

In view ofthe above discussion, it is evident that local building practices and

delivery methods can form effective links in the process ofrural shelter upgradation. This

thesis is built on the premises that:

(i) Rural building systems passes an inherent potential that can facilitate the process

ofshelter upgrading in an effective and sustainable manner, and,

(ii) Characteristics ofrura1 building systems need to be understood in order to identii)'

the nature ofinterventions required to facilitate the above process.

The research focuses on:

A study ofbuilding 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 oroer to understand the characteristics

of the rural building SYStem.

In essence it attempts to answer the folloWÎng question:

How can the knowledge and understanding ofrural building systems help facilitate

the process ofrural housing upsradation in an appropriate and sustainable manner?

'IThis is funhcr diSClI$SCd in Chaptt:rn. UIldcr IDitialives in Rural Hausùlg """ Building Syst=s.
"Onju Roy: "The Mc<giDg ofTradilioaallllld Modem Cultu= in Ncpel" in A!cbj!ed!!ll:+ Qesim May. JIIIlC 1990
(Media TtallS-Asia, New Delhi). pp. 73 - 80. The samc idca is rcpcalI:d ÎII Mitebcll """!lcYaD, p. xiii llIId AKF
(1991 -1999). pp. 53. 54.
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Tlûs issue raises many other secondary and tertiary questions, sorne ofwbich are

enumerated as follows:

(i) What are the main characteristics ofrural building systems in India (BundeIkhand)?

What are the sttengths and weaknesses ofthe rural building system?
How are these strenghts and weaknesses used by the rural users to ful6l their
aspiration for satisfaetory shelter?

(ii) Wbat factors affect user appropriation (choice) ofmateri~ technologies and

modes ofdelivery?

What are the range ofchoices available?
What are the limitations ofand/or incentives to choose one option over the other.
What is being chosen? What is the major trend?
How are the choices being made? Wbat modes are employed?

(ÙJ) What is the nature ofinterventions required :0 facilitate rural bousing upgradation?

What are the implications ofcurrent trends in choice ofbuiIdingmat~
tecbnology and modes ofdelivery?
How cm the strengths and potentials ofthe rural building system fàcilitate the
process ofrural bousing upgrading in a sustainable manner?

1.4.1 Research Methodology: The research is explorative in nature and utilises the

techniques ofRapid RuraI Appraisal (RRA). This technique is increasingly being

employed in development research and bas been found to be very effective in addressing

comptex and interrelated issues that are cbaracteristic ofTbird World rural societies. The

exploratory and iterative nature ofthis method and the intensity with wbich the research is

condueted "enables rapidandprogressive learning to talœ pIace."20

Substantial emphasis is p1aced upon leaming about rural conditio~ problems and

needs directly from rural inhabitants. Semï-structured intervi~ participant observation,

photographyand measured drawings are primary tools used to coneet and doaunent

information. Statistical information from secondary sources like the census is used only to

substantiate and vaIidate the data. The initial hypothesis is treated as a guide and is

subject to repeated testing, revisions and refinement through the research process.

Undusranding Rural Building Systems in lndia 6
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"RRA. as an art or craft relies hem'Îly upon training. as ....ellas upon praerice and

experienœ gainedduring the conduet ofacrual studies."" Pre-.ïous experience "ïth RR-\

techniques in three different studies conducted prior to tlüs research made the choice oftlüs

method very appealing.

1.4.2 Scope and Limitations orthe Research: The study bas been conducted "ïth a broad

objective ofunderstanding rural building systems - the physical environment in relation 10 the

socio-economic and natural envïronments. The construction and delivery processes have been

studied with respect to materials, masorny and rooSng elements - techniques and technology.

skills, local building economy and information netWOrks.

Geographic boundaries ofJhansi uplands in the Bundelkhand region (descnbed in

Chapter nI) provided the social setting and the resource palene. The administrative confines of

six seleeted villages within the jurisdiction ofJhansi district \imited the extenl ofthe aetua1

physical survey. The villages were, however, not studied in isolation bul th<:ir connection with

the nearest urban centre and ilS impact on the rura1 building system was aIso considered.

The liIr.itation ofthe lack ofa 'team' (an important aspect ofRRA) to conduct an

interdisciplinary study was overcome by engaging in meaningful disOlssions with professiona1s

from varied backgrounds (al Development Alternatives, New Delhi) and through reviewing

earlier studies conducted in tlüs field by sociologists, economists, architeets, engineers and

development workers.

1.4.3 Choite ofLocale: It is important, al the outsel, to understand why Bundelkhand and,

within it, Jhansi district was chosen for the purpose oftlüs study. Bundelkhand, lying in the

centre ofthe country, is a distinct geographical identity (Figure 3.1) and can be referred to as

one region in socio-aJ1tural tenDS. Micro-Ievel studies conducted in any part oftlüs region can

be generalised to a considerable extent for the entire region. Lying in the Hindi heartland, it bas

manY'similarities on the cultural, occupationa1, societa1, economic and Iinguistic levels with

most ofthe Hindi-be1t regions" that form a large part ofNorth India.

" ibid., p.21
" The Hindi-belt comprises ofthe states ofUttat Pradesh, Madhya Pradesh. RajllSthan and Bihar -!he Hindi
spcaIcing states ofIndia.
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Another important reason for the choice ofthis particular area lies in the practical post

research advantages anticipatee! VIith the possibility that the findings ofthis research would be

ofimmediate practical value to an ongoing she1ter programme in this region.

1.4.4 Defmition ofTenns: Certain specia1ised expressions bave been frequently usee! in this

paper. A briefdiscussion ofthese will put them in the proper come1tt ofthe research.

Building system: The interactive network ofbuilding practices and delivery metbods whieb

inc1ude maleriaIs, manpower, energy, ir.formation and socio-economic relationships.

Building practice: The techniques ofroofand wall construction being utilised in the area

studiee! - inc1udes maleriaIs, e1ements, components and technology.

Building materials and clements: Raw natur:l1 or industrial material resources for

construction Iike earth, stones, cemem a:Jd steel and processed raw materials sueb as bricks

(masonry e1ements) and stone beams.

Building components: Two specific building components are studied, viz., roofs and walls.

Delivery processes: The processes invo1ved in the transfer ofskiIls and information from one

person ;lr region to another, artisana1 remuneration systems, local building markets as weil as

fumily and community relationships with respect to house construction.

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

Part 1 deals with the aspects ofrurallife in general and the building practice in

particular. This section provides a broad overview ofrural building practices in Inelia as

reviewee! from the body ofliterature avaiIable. The forma! sector interventions by way of

bousing plans and policies, new or improved technologies and their delivery are aIso revïewed

briefly.

Part 2 deals with the aetuaI study conduetee! on the field in the Bundelkhand region of

India. A briefintroduction to the regional context in Chaptermis foUowed byprimaIy

findings presentee! in Chapter IV. Chapter V anaIyses these findings, whereas the final

ChapterVI highlights important issues emerging from the study and raises questions for

further research.

Appendices and bibliographical references are compilee! in Part 3 ofthe document.

Undemanding Rural Building Systems in lndia 8
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THEORIES AND PRAcrICES

There is considerable variation in diffèrent viDage building systems in India.. This

chapter presents an overview ofphysica1 and social strl1ct11r=i~ ~i"n viWag~. t

Emphasis is laid on social, cultural and physical linkages involved in the proccss of

construction. 'Ibis is certainly not an exhaustive desaiption and mucll more information is

requircd to complete the pieture. Howevcr~!rom the point ofvicw ofthistb~ it is

considcred sufficient as an introduction to the varied fàctors tbat intcract during the

construction proœss. A more detaiJed desaïption is taken up in Chapters III. IV and V

when wc dcal with the partiaJ1ar example ofBundclkband. The discussion on rural

building practices is fotIowed by a briefdesaiptiOD ofpublic sector interventions in the

field ofnuai housing improvement. Problcms and potentiaIs associated with bath

indigeoous systems and the formaI response are then higbIighted.

2.1 The ViDage Structure

2.1.1 Settlement Patterns: A sett1ement bas been defined as a product ofadjustmcot

between social forces and physical conditions ofthe habitat.:z Sociological studies indicale

that cultural economi~ politi~ historicai ::!ud physical fàctors an have a role to play in

the developmeot ofa sett1emeot pattern. The relationsbip bctwecn these fàctors is

complex: and as sucll not~ the scope ofthis tbcsis. Howevcr. it is reasonablc to

assert that, within India. two ex:treme patterns ofhabitation have been ideotified. namety;

(i) Nucleated or c1ust~with the dwelIings grouped together to fonn a compact

habitation area cIearly deDmreated ftom the surrounding agricultural fields, mainly

a cbaracteristic orthe North. and.
(u) Dispersed or scattered type. where houses are built apart either in small cIusters of

two or three separately or each in its own fàrm, as in most ofthe South.

Un&!nlIJnding RuroJBuildingS}sœms in lndilz 9
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A,/l6: PlaMflr p'r lot Tndia; Anrhropologica1SIIrwy of/Ild.a (MUIIOlr no. 8. /961) a1ld
OIfJ/lRoy: A!'Ç'hirœ-Drnr" iMD)'-Jww. 1990)
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A third type ofsenlement - the Iinear 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 ofdwellings and their relationship to each other.' Social

distances are reflected in the physical distances within a seUlement and. "place acquires a

prestige and economic value....

The pattern ofany habitation is very much conditioned by the sociallife ofthose

inhabiting it. however. once formed, the pattern rarely changes.' Thus it is obvious. that

the pattern ofa senlement 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 ofspace.

Changes in the economic order. increasing levels ofeducation, and contact with

urban Iife has resulted in some alteration in these social relationships. In some villages. the

earlier 'lower castes' have become powerful through economic gains and the seUlement

structure indicates this change in hierarchy.1

2.1.2 Abadi and Common Property in a Village: A nuc1eated village seUlement is

characterised by an 'abadi' area, or a region for habitation with common lands and

individual fields surrounding it (Figure 2.2). Abadi is the densely populated zone ofthe

village. Ownership in the abadi has traditiona11y been in direct proportion to the share in

agriculturallands.' As most ofthe higher castes were also the larger landlords, this only

made their position within the village more powerful.

'Fera dclaiJ<d studyofruml ""'Jcmen! polIaDs,..., MN.5riDivas (aL); Indja'sVil_ (1960),1IIld Owxlho!ce (1990).
Also n:û:r, "PcasaDl üJi: in India", ADlhn>poIogical SuneyofIndia, (MaDoir1lll.8, 1961~
'TraditiOllll1 Hindu society is divided into fourmain lIIld lI1IIIICOUS sub -QSles on the basis oftraditiOllll1 oceupations.
These have, 0>Cr centuries, degencraled into rigid, hicrarclûeallllld feudal divisions ofthe society.
'Thespotial scpllIlIlÏanhasbcendeliIlcd to cmcrge fiom the llCCIl! fer CCllain""'P"'ÏClIlS to have rocm fer canyiDg out the
cIi1I"e=tpt c Il«lbi fertbeiraa1l WheIe this can expIain the~ ofthe ........... poUers, cIyas,bridcofllllkers
de., themain,.....,fer~ofcaste _ is the bon<11_bctwcm castes lIIld 90lidarity ofa .".......0; Karve
~9S7), P. 102111ldSriDivas (1965), P. 27 in ÇbancIbrk (1990), P. IS.
ÇbancIbrk(I990),pp. 16, 18. .

7Braœy(19S9)1IIldN"1Cholas(1963), in ÇbancIbrk (1990~
1Su=derSiDab;Sorne A........ qtJfgn<jœ Mm in Ruml DeIbj (RadbaPub1jratjrm, NewDelhi, 1989~
• ÇbancIbrk(I990~
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Pasture lands, forest lots, streams and ponds within the '\illage boundaI}' constitute

the village commons or 4gram-sabha lands'. The commons have traditionally formed

impona.l1t sources ofbuilding materials like $Oil, timber. stone etc. and access to them is

crucial for the construction ofadequate shelter by the rural poor.

Fi&uI'C 2.2 Ahllcli ad commoa property iD li VIllage
~OrvForstry. (jale: en Mar olPleuM9J!9U!!!<!!l. tG-Bech ll4. 1984) pp.S8. .59.

Common lands cannot be divided and are not nonnally bullt upon. The level of

control over common propertr resources bas been depenclent on social hierarchy,

however, every one in the village bas a share in the common property and a responsibility

to maintain it.lo In recent years, gram-sabha lands in many areas have been reduced by

granting ownership to specifie individuals - legaIly or through force. Many common

property lands appropriated by the govemment 'for better management', have lapsed into

·free-access situations'.Il Breakdown ofsocial controL increasing poverty and population

pressures have led to the neg1ect ofmany oftbese common property resources. l
:

10 Forddails rcprding coottol and au1bority OVC' village C* l'" liOOS n:fcr Chandhoke (1990).
\1 This concept relates te the attitude of'CVC)'body's propcrty is DObody'S~., tow:lIds the comrnon propc:rty

rcsoura:s. The dc::nudation ofc;onunon 1lmds initially aaributed te 1atk ofsingle pri\"3k or state O\\'DC'Sbip and
terme:d as the 'Tra~yofthe Commons' (Hardin.1968).....'8$ disputed in the CODto."l ofmanyThird Werld agrarian
and tribal c:ommuniticsand reddined as the 'Tragedy of the FreeAt#:ss' -\\'bc:rcin Il sbiftinmanagemc::nt control
!rom the comJDunity te the govc:mment bas rcsulted in loss il: accountability and thcn:fon:: i:1 attitudes te\\'llrds
rcsponsible IDllD8gemc:nt Fordctails rcfcr te note DO. 13. .
1: Forddailsn:fcrKm:b:m~etatParticjœrory Dcve!gpmcm -people and commcmprnpem'~ (1990)./
~.and Cc:mca TheM:!nagsrnent ofCommon PropqtyNannl l'C':!llW'C:e!! sorne cçncgwaJ and opc:rational &1JBde.<;
(World Bank~popcr tIC. S7) und Agarwal and Nar.Dn (1989).
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2.1.3 The Bouse Fonn: The rural house forro has emerged from a compte:< interaction

ofvarious factors. These are macre and micro climatic features. a""311ability and quality of

building material~ level oftechnology and skill possessed by the people to process and

utilise the materials and:he specifie socio-cuJtural characteristics orthe communities.

The Anthropological Survey ofIndia13 bas classified the rural house fonn ira three broad

categories on the basis ofground plan and roof fonn (Appendix 2.1):

rectanguIar ground plan with horizontal roof:

rectangular ground plan with inclined roof: and

circular ground plan with coIÙcaI roof.

These vary in combination wrth the height ofbase or plinth. presence or absence of

courtyards and arrangement ofcovered and semi-<OVered spaces around the courtyards. Sueh

a desaiption ofhouse type on the basis ofshape ofhut as ~typical round but with thatched

roor etc. is rather simplistie and bas often been criticised. MStruetural diversity and variatioll

in tecJrnique resuIts in significant changes in bouseform even though "shape' mal'gellerafly

he the same.nl4

In 1961, The Census ofIndia condueted a survey to record rural house fonns in In~

some ofthese are presented Ù1 Appendix 2.2.

A comprehensive study on the response ofrural bouse forms to macro-climatic

conditions bas been condueted by Bansa1 and Mînke. l' They classifY rural houses within the

six cIimatic zones ofthe COuntry.16 Most rural houses have a large open 10 COveled space ratio.

as much ofthe Iife is spent out ofdoors. The courtyard shape and~ varies in response to the

heat and humidity conditions ofdifferent regjons. The courtyard in nonhern India is normally

found within the house or surrotmded by a boundary wall. In the south and east orthe countty

front and back yards are more common.I
' The variation in fonn and ils re1ationship to climate

will, however. have to be reviewed in the light ofintroduetion ofnew materiaIs Iike glass and

RCC and the poSSlbiIity ofcost and rnaterial optimisation in roofand wall thickness.'·

13 ASI, (Mcmoirno.8. 1961).
le Paul Oliver. Qwd1inP~ the War1d (Pbaidaa. OXford, 19S7). p. 54.
" N.K.BansaI and GcmotMinkt. ÇJimptjc œ!'!I!'!S!s'$ dimatic:?pnl:S!J!d rural hgœsing in Tnt1L, (1988).
l'Fora dctailcd discussion ofthis study. rcfet. TARU (1992)..
11ASI (mcmair no. 8. 1961).
IlAromarRcvi ct al (TARU); BMTPC: Tcdq!ology Action PJan forRtnJ Housing (1991 - 2001) (fARU. NewDelhi.
lm).
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2.2 Construction Pl'llctices - Materials and Techniques

LocaIly avail"ille natural resources, primarily earth and biomass, form the major

part ofbuilding materials used for both roofand wall construction in ruraIlndia. The

National Building Organisation c1assified rura1 houses as 'pucca' (permanent),

'katcha '(temporary) or 'semi-pucca' on the basis ofmaterials used in construction."

Earth and biomass are thus considered 'ka/cha' even though many ofthe houses built

from these materials have lasted for more than a lifetime, sorne for more than a hundred

years. Such a classification ofmaterial and therefore ofthe quality ofa dwelling unit bas

often been criticised. As early as 1959," we see the definition ofka/cha, pucca and

dilapidated in the following manner:

pucca - that which bas a life of20 to 30 years with proper maintenance

katcha - Iife 5 to 10 years with annual or more frequent maintenance and

dilapidated - ofquaiity which should he demolished and rebuilt ifnecessary.

This classification in terms of 'life' ofa building which includes materials,

construction technique and maintenance, and therefore considers a holistic view ofthe

house bas been replaced by the quality ofmaterial used for construction with no regard to

the complete pieture. The housing census ofl981 enumerated rura1 houses on the basis of

materials used in roofs and walls, (Appendix 2.3). The results of 1981 census are taken a

step funher in a study conducted by TARU in 1992. It includes techniques ofroofand

wall construction using naturally occuring materials." Projections till the year 2001, made

in the sarne study, indieate the major trends ofbuilding materiaIs use in ruraI areas. It is

estimated that earth and biomass will continue to be the most popular building materiaIs

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 ofbuilding types. Field surveys

conducted by Development Alternatives in 1989 and 1992, and by TARU in 1992=

"Ill:\'i (1991).aDdTARU (I992~ -
,.Rc>c F. E)ilcllldc; Vj!Im:e R,*"*"",,,"t Pmjsc:t - Areport (Fcrd F....hrim, 19S9~
21 TARU (I992~

=DcvclopIIICIlt Alt=tivcs; "Rapid Apprais:ll ofBui1ding Sysll:IIlS in Wcstem Uaar P:adesh." (1)evclopmcnt
Al1l:nlativcs, New Delhi, 1989), "Prima:)' Survcy and Ana1ysis ofRurai Sb.lter for Scledcd Dislrie:ts in Wcstem
Uaar P:adesh." (De\'c1opmcnt Alternatives, IlIlpublished =ch. New Delhi, 1992), Vaid)'llIlllthan and Niazi
(1993) lIDd TARU (l9\.~).
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pro·';de comprehensive documented information regarding techniques utilised to construct

roofs and wclls in sorne rural areas. The studies indicate that presence ofa certain

material witlùn accessible range and its quality, aIong ""ith the c1im:uic variable. largely

determines the technique to handle the building material. Access to adequate tools and

technology to utilise the full potential ofa material, however, naturally limits the technica1

choices avai1able to a community."

Sorne construction techniques have been analysed with respect to materials used.

skills required. performance, embodied energy and direct monetary costs, (Figure 2.3).

The roofand waIl systems need to be studied further in terms oftheir sub-systems, i.e.•

frame, under-structure, insu1ating layer, water proofing layer etc. This breakdown would

yie1d an understanding ofthe weakest link in the system in terms ofcost, structural

stability, linkage with other e1ements ofthe system, resource scarcity, environmental

threat, possibility ofreplacement with another material or resource regeneration.

The fastest growing sector in rural areas in terms ofwall construction is found to

be burnt-brick masonry in mud or cement mortar. The houses with tile roofs on bumt

brick waIls set in rnud mortar are found to be ofthe relative1y high (structural)

performance 'intennediate' housing type. Whereas, houses with biornass roofs on bic

rnass walls have been descnDed as the most inadequate form ofhousing, except in disaster

prone areas where they provide considerable advantage over 'high rnass' buildings...

It bas been a matter ofconcem that the wattle and daub type ofwalling system bas

shown an increase in the past 20 years. This bas been considered as one ofthe factors

contnDuting to the "dehousing» phenomenon in rural areas. Reduction in thatch and other

biornass roofs without comparable increase in the tile, RCC sector and a growing 'housing

gap' bas been analysed as an indication ofscarcity ofthe biornass resource and ofreduced

access ofthe poor to these resources." However, the impact ofincreasing poverty on the

access to these hitherto 'free' resources and people's aspirations to build 'pucca', need to

be considered in the analysis ofhousing need.

:GOIïve:r(1987). pp. 58, 59.
.. TARU(l992).
"ibid.

Understanding Rural Building Systems in Indic 14



•

el

~~~--1~1
,*"",~......:::llo.....::l~i~

"'CI!i;\
~*
...aL

L.....-......:.;..__----J ~ !

••.1
..aL

&.... ~1~ 0....- ......:



•

2.3 Rural Housing as a 'System'- the Process in Construction

The importance ofstudying the "process' ofdwe1ling creation as opposee! to a

mere discussion ofconstruction techniques bas been adequately demonstrated by various

scholars and researchers.:l6 The study of"the process aIong with the technique of

construction' yields insights into the building practice as a "system'. Process involves the

complex interpersonal relationships as we1l as the re1ationships that people share with each

other, with their natura1 environment and with the technology available to them. These

relationships, to a large extent, govern what will he built and bow. This bas much to do

with the de1ivery ofthe produet in its final form, and involves aIl forces and aetors :

physical- rational and non-physical -ritualisti~ involved in the creation ofa dwe1ling. its

subsequent repair, maintenance and extension.

The construction sector bas been analysed to operate under four linked

environments - the social. technicaI. economic and managerial environments.%7 These

linked environments or relationships fonn the "building system' within the village. These

relationships are manifested in the rural socio-economic institutions. They not ooly

determine the sett1ement pattern and house fonn as bas been descn1>ed earlier, but aIso, in

the context ofthe Indian village, provide a compelling code ofconduet or behaviour in

relation to all activities witbin the village including the set ofconstruction. This includes

the role ofthe various players in thep~ the villagers' attitude to building

technologies, materials and their uses, artisanal remuneration, the tradition ofknowledge

and skiI1 transfer ftom generation to generatioD and other related aspects.

2.3.1 Social Linkages:

The Caste System and the Process ofConstruction: The rules and regulations ofcaste

not only determine the position ofdwe11ings within the village as discussed previously, but

have also determined the size, level, material and degree ofpermanence ofa bouse in

earlier days. For example, in many regions Shudras (Iowest-caste, supposedly

26John F. c. Tum:r; "HousiDg as a Verb" in Freedom 10 Btn1cl Tumc::r 8Df1 Fîtcber (cds.) (Maanmen. New York,
1972). pp. 148 -165 BDdOlM:r(1987).pp. 58-71 C«IDCIl&'ltmanyClChcs).
27 T.N.~" SIImgrbcningHcusiDgDeliw:ySysIcms inDevdcpiDgSitDatiaas - &aIus IIIdlaitiatiws in1Ddia" ÎD~
<:ost Hœsjngand Tpfjrtnwjnm{Coafi:rm:c lI'OQ"#'dinp, Mmdl.28 - 30 1994. INAE.BMIPCNewDelhi). pp. 1-39.
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untouchable) would often not he allowed to build permanent structures because it clashed

with caste values.'" Caste divisions are regarded as permallent, hereditary and

hierarchically graded. The institution ofcaste is pervasive and powerful, but not self

sufficient. Members ofdifferent castes have traditionally depended on each other for a

variety ofnecessary activities, including those re1ated to building and construction.'" The

institution is, however, rigid and perpetuated though birthright. It bas resulted in the

transfer ofknowledge regarding specific skills also through birthrights, from father to son.

This eventually gave rise to craft-guilds where the techniques and tricks oftrade were

carefuIly guarded and protected.JO

The Panchayat as a Local Administrative Institution: Thepanehayat is the smaIlest

1eve1 ofadministration in the country and filctions at the village leve1. Every village,

however does not necessarily have its ownpanchayat. Depending on population, two or

more villages may be grouped under one panchayat.3I

Thepanchayat by definition, is a council offive. Traditionally, it consisted of

three to seven senior male members ofthe village who looked after the day-to-day village

administration." The operations ofmost 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 ofthese bodies have unforrunately become

appendages to political parties for vote catching and have a tendency to become battle

grounds ofvillage factionalism." The new Panchayati Raj Act (not yet in operation) aÎDlS

to provide more powers, both for implementation and ofbudgetary control to the

panchayats. It also seeks fair representation ofail sections ofthe village society,

especially the backward classes and women.

'" Srinivas(I96S). p.29 inCh:lIldhoke(1990), p. lB.
" Srinivas (1960), Po 6.
JO Oliver (1987). For a cIdailcd llCCOUIlI: ofthe SlnldIIlI: lIlld fimclicnng ofttaditicaal c:raft guilds in lndia, rdc:r, AnandaK.
CocmzInIs',\~; The Jndian Cmft.'3!!3!!. (Plobslh:ùn'$ Oricnlal Series, 1909~
31 The groupiDg oClIIllIlY villages undcronepanchayat, as aconscqw:nce oCpresent political proccsscs, bas rcsulted in
the physical dislancing oCIIIllIlYpanchayat mcmbots Ctom the villages undcr their jurisdiction. This bas bccn
1ItlIÙysc:d by AptwllllltldNatain (19g9), as one oCthe causes oCits mal-f\mctionïng, espeônUy in telation to
matJagelIlCDt oCc:ommon propc:tty reso=.
"For ddails rcganIing the sttuetute lItld opet:ltion oCtr.ldition:l1 panchayazs, reCc:r, Stinivas (1960)
" DevcIqmcnt Allcmativcs; "CommunityBased Rcsou= Managc:mcnt SysIetIlS." (Devclopmenl.AlIcmatiVCS; New DeIhi.
1991)
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The Rural Building Econom)'; The economics ofhouse construction 1.Ioithin a \illage

are not simply the result of calculating direct material and labour costs. A study

conducted in rural Gujarat" bas revealed two major components ofconstruction cost;

(i) Non-monetised., self-help component - This includes what a family can do itself,

which involves unskilled labour, collection ofsorne building materials, rudimentary

construction work Iike cob waIIs and the Iike.

(u) Monetised component - This represents 'cash' that needs to he paid to procure

building materials and specialised ski1Is not existing within the fanuly.

Even within these main categories severa! combinations ofcash, grain, service

exchange, credit and instalment-based payment exist. The concept ofVillage Economy

Component (\'EC), introduced in the above mentioned study, refers to the part of

economic transaction (in construction) conducted amongst residents ofthe same village or

village c1uster. The VEC is found to be more flexible as compared to non-local

transactions in terms ofperiodicity in payments. informai credits and labour exchanges.

Service was traditionally exchanged through a system ofbarter called the Jajmani

system. Within this system. artisans such as masons, blackstrUths, carpenters etc., were

supported by the primary agricultural producers in return for their services. Thejajmani

system was organised on the basis ofoccupational castes and was heavily tilted in balance

towards the rich land owners who also happened to be the higher caste groups.

Coomaraswamy'" descn"bes the traditional rural craftsman as being under perpetuai

contract with the agriculturists. Monetary payment was unusual, in fact the amount of

money in circulation in a village was negiigible; grain and land grants. security and

personal services taking precedence. Rapid monetisation ofthe rural society without

sufljcient deve10pment ofrural industry bas left many ofthe earlier craftsmen and service

communities without an economic anchor. Two groups who have suffered most with the

breakdown ofthejajmani system are the artisans through the loss ofpatrons to support

their crafts and live1ihoods and the poor and lowest castes, who are now unable to procure

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

"CSV; "Ys Thore Imy Future for Bumt Clay Cottage Industries?"' (CSV 1ORET, Wardha, 1985).
"CoomaraswamY(l909).
36 Revi (1990) andSrinivas (1960~
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The agrarian !ife-style and the seasonality ofagriculture result in cash inflow into

the village system at harvest periods once or twice a year depending on single or double

cropping systems. T1ùs had traditionally resulted in payment schedules (by way ofgrain or

cash) to the artisans at annuaI or semi-a..muaI intervaIs. T1ùs seasonai aspect of

remuneration is no longer practised in many villages; however, studies ofruraI markets

suggest that this characteristic is understood and capitalisee! upon by local small

entrepreneurs and businesses in ruraI areas.'"

2.3.2 Environmental Linkages: RuraI India, due to its prolonged isolation from urban

and industriaI processes, developed a dynamic relationsbip with the eco-system in wbich it

was embedded. MateriaIs for construction, as we have seen, were main1y those that could

he obtained from the immediate natura! environment or produced through agriculture or

from small craft-based industries like pottery and blacksmithy. An understanding ofthe

regenerative capacity oflocally available biomass like timber and grasses resulted in the

deve\opment ofregu1atory mechanisms in many ruraI societies for the controlled

extraction and management ofthese resources.li

The traditionaI ruraI house bas been referred to as an agrarian produet, similar to

crops and livestock, dependent on a baIanced eco-system." The existence ofvillage

commons (as described in an earlier section), their maintenance and at least some right

over this common property on the part ofail sections ofthe society, whether bigh or low

in the caste-pyramid, suggests that the villager understood bis dependence on, and the

limitations of, the eco-systems's carrying capacity.

The foresight offarmers in the construction oftheir houses is evident in the filet

that very often, "trees were plantedmanyyears in advance within thejannsjor the next

generation to use them in construction".'" Whether this eco-sensitivity was imposed by

circumstances or is inherent in the ruraI psyche is not cIear. As previously discussed,

,.,Anm KUIIIllr, "SmaIl Entcrpriscs for MCR Production in !Delia • A Case SlIldy~ in Basin-News Ts.<ue No. 8.
(SKAT, July 1994), pp. 28 - JO.
"Rcfcrlo llOlC DOS. ID, 11 and 12 in this Chaptcr.
"Cbaptcr- 1and Mitehcll and Bevan (1992), p. 6.
"'5.MJ\min; "RulllI Housing Problcms and Raie ofSclf.Hclp Housing~ inSociolO2ica! and F.<!!!!O!!!Ïe "'sm'ofHousjng,
(NBO, 1969),p. 63
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population pressures and decrease ofthe viIlagers' control over village commons have led

ta 'free-access' situations and eventua1 scarcity ofbio-resources. Present day strategies..

designed ta regulate intensive use ofnaturaI resources and tbeir regeneration will need to

understand and incorporate traditiona! resource management know-how.

ne Rhythm in Construction: The variety ofmateria1s avaiIable in different areas and

response ta diverse cljmatic conditions bas produced tremendous regional variation in

construction" 'techniques'. The 'process' ofconstruction is. however, unified by the

relative regularity ofmonsoons that strike most ofthe countty within a span offour

months from June to September.41

This seasonal factor is responsible for the rhythm in house-building aetivities in

ruraI are3$. Construction foHows the pattern ofagricultural activities that are regulated by

the moDSOOn. Thus. during sowing and harvesting seasons, nearly everybody is at work in

the fields. Slack time in between is spent in other activities including that ofhouse

building. A whole house is rare1y built at one go, but is phased seasonally over a period of

two or more years. This characteristic ofthe rural building praeti~ enables the villager ta

Ïnvest in sma1l amounts for incremental and pieee-meal construction, without requiring a

large capital outIay. It also provides a lag period that aIlows biomass ta regenerate for the

next cycle.

Murton4 bas descnoed three work environments in the Indian sub-continent on the

basis ofbiological activity depending on the availability and frequency ofsunshine and

rainfall. These are. the high. low and seasonal work environments. He bas found. that

contrary ta logical expectation, human populations in South Asia have not concentrated in

high work environments oftropica1 rain forest areas. Maximum densities ofhuman

populations are found in seasonal environments orthe Gangetic plains and the Deccan

plateau. This suggests a preference for seasonality and a periodicity that allows, "a time

to plant. a âme to cultivate andproteet the crops. a âme to harvest anda lime to Test and

preparefor the next cycle."O

41 Rcvi (1990).
4Munca in K1=(l980). p.71.
° ibid.
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2.3.3 Technological Linkages: The variety oftraditional constroetion materiaIs and

techniques seems to suggest that there are very many wtrjS ofbuiIding houses. The village

mason taIks ofa range ofmateriaIs that he can use for building a sheIter, but central 10 the

options ofmaterials that he chooses froID, is the "'processknow-how logic""1A ofeach. For

example, waIIs for single storey Iîght roofed buildings cao easily and adequately be

constIueted with adobe or even cob. It is however crucial to the construction process, that

wall height must not be increased by more than 2 feet for cob and 8 to 10 courses ofadobe

per day.4S TIüs cannot be compared with a conventional fired brick, cement-sand mortar

construction where the mason's produetivity per clay is much bigher becanse the materiaIs

used allow il.

The built environment bas been descnDed as sîtuated within the social

environment.'" "The physica1setûngprovides the possibilitiesfrom amongwhich the

choices are made. The choias are determinedby taboos, CllSIoms andtradiûona!ways

ofculture. Even when the physica1possibiütiesare numerous. the aetual choice may he

severely limited by the culturalmatrix."C For example, the roles orthe man and woman

in a family during the construction ofa simple cob wall are quite distinct.· Introduction

ofa new malerial or technology may put the process beyond the reach ofeither one ofthe

partners." This, in sorne cases, may lead to the improvement ofthe structural

performance orthe building while in others it may resuIt in the rejection ofthe new

method which requires a recasting oftraditional fàmily roles.

Cbaracteristics ofConstruction Skills: It is generally be6eved that every one in a village

understands the building process and can therefore construet bis or her own dwelIing.

However, the 'process know-how' ofcertain speciaIised techniques may not be simple

enough to be understood by all in the village. It therefore takes on rituaIistic associations

for the average viIlager. Only the master mason understands the logical reasoning bebind

lA K.S.GopaI; "'Hcusing f«the RuralPocr" inThe HC!U:!; that Gt'ows(Pnxeedings oCthe Jntcmatiœal Caafc:rcoceœRmal
LcJw.œstHousirIg. 1988).p. 2S.
<'·ibid.
'" Qvmdbo1r~(1990).
C Ogbum azd NimkDft' (1956) inOnmcf!rice(1990).
cTasDCClD Chowdhury; Womgz's Domain in Hum Hou.m8 in South Asja (M.An:h. tbcsis. Mcgi1l UaiVCISÏty.
M~lm)

"K.S. Gopa1 (1988).
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the rituaI. Specialisation regarding stone cutting and la}ing for example. may not be

available to e:very one in the village although e:very one more or less recognises and

identifies with the basic rules. This process has been appropriately compared .....ith a

handicraft mode as opposed to the industrial production mode."

The know-how ofsimple processes. on the other hand. is available to all members

ofthe community. Knowledge is transmitted through collective memory and most simple

operations are carried out empirical1y. As the procedure does not involve any complexity.

"~one con control its '/echnology', whichfurther implies morefreedom ofaction and

hence less dependence on the er/emal world. thereby reducing the realisa/ion ofcos!'."

This may howe:ver, result in the low prestige value that is often accorded to such simple

processes."

Collective and specialised skills as described above have been c1assified as persona!

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 (persona! skills) to

construet simple cob wall - thatch roofhouses. A one step upgrading to adobe in their

case might put the house out oftheir reach because it now requires a trowel - a seemingly

simple tool, but one which needs skill to use and therefore has related costs. Another

step up to fired brick and RCC Inight e:ven put the regular maintenance and repair out of

their control. Thus, although upgrading is desirable, the shift and the degree ofshift in the

le:vel ofprocess control needs to be examined in the light ofaffordability."

The skil1ed mason may use simple tools, howe:ver he has complete mastery over

their use. In faet the mason relies more on bis skill than on the tool. Many tools are self

fabrieated or adapted from old ones to suit a special need."

It is generally accepted that traditiona! skills de:velop over long periods oftrial and

error. Fathy howe:ver argues, that traditions need not take generations to get established.

The solt."tion to a problem innovated by one mason - appreciated. accepted and applied by

,. MoIl:!;mrJ:d E1-&hi; "TradilÎ<lllal dwcIlingsand SpcxilallalUS SClllcmcnIs in NŒlh Wcst Tunisia" in Trndj1jsml
Dwe!I=and ljs!!Ismrn1' wodcjng Paper Sqjes.(TradilÎ<lllal Rural Senl..."..!., voIl11DO 12, 1989), p. 31
.. ibid. c

" 0IiYcr(1987).
"K.S.GopoI (1988~
"ibid.
"Coomaraswamy (1909), pp. 89, 90.

Untkrs:ondingRural BuildingSy.swns in India 21



•

•

CJwptu Il - Rural Buildmg Systems in India: Currenr Theories andPrat:tices

another. marks the beginning ofa tradition.'" Thus. conscious decisions of the builder in

the devlopment ofvernacular fonns and techniques must not be undermined.~ The mason

bas been defined as the primary vector in the evolution ofthe building praetice and

tradition." It is wough him and his unde:standing ofthe rnaterials and techniques within

the socio-cu1tural context. that building traditio~ infonna1lpopular codes or standards of

construction are established, which evolve and adapt to changing circumstances.

The village ma50n prefers to build with materiaIs that are familiar to him. The

familiarity and the concepts ofavaiIability. utility. workability, durability. and net-cost

along with ideas ofprestige and aesthetics (defined an strict1y local terms) are important

criteria in the acceptance and popularity ofrnateriaIs and techniques.~

·Aval1ability'. from the view point ofthe villager corresponds to the ease with

which a raw materia1 can be procured with the local modes oftransaetion and the ability to

use prevalent skills to process it.

'Utility' pert.ai:-.s to the rora1 attitude towards a material possession which serves

different needs ofprestige, possibility ofmortgage, 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 fotm. but also represent capital assets acquired to out-live future

generations.eo Similarly. tncal populations in Orissa have been found to attach special

significance to timber beams. posts, doorl v-indow frames and lintels. These are carried

with the cornrnunity as it moves from one part ofthe forest to another. Local grasses and

soil provide the infill materials, while permanent structural e1ements are reused for many

generations and mongaged or sold if'cash' is required al any point. These are family

assets and savings.61

·Workability·. refers to the ease with which a material cao 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 oftechnology may be recognised as beingjust as

"HAslm Fathy, Architecture for the Poor (University ofChicago, 1973)
~Oliver (1987).
,. BabarMuuI1lI2;The CI;angjng RumJ H;Jhitnt,~Aga Kh;m A\\:d fer An:hi1CdlR. (Cœccpl. Sing;Ipcre. 1988).
" David OBklcy and K. Rmmizm Umù (cds.); '-rhe lbnI Habitat dimc:nsicXlSofc:h:Inge" in Village Horne;'l and How.e;
\J1S!!!PÏl!&' (SPA. New Delhi. 1965).
1IO ibid. p. 21
01 Basc:dal the au!hor's c::qx:ricnccs in PbuIbani district ofOrissa.
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workable, but not accepted for popular use unless the mason as well as the villageT

peTceive its grades and qualities." Thus, a study oflocal materials and techniques witlùn

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 bas attempted to build a broad pieture ofrural building

practices and processes in India Rurallife is no longer isolated from urban and external

influences. Increased accessibility (roads and railways) and the media (especially

television) have brought rura1 residents into the mainstrearn ofnational 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 mechanisrns by socially and economically ill-equipped villagers have their

disadvantages too; as Murton says, "the average vil/ager, loday, is more inlimalely Iinked

10 the oulSide wor/d andperhaps more vulnerable 10 il thon ever be/ore....,

2.4 Initiatives in Rural Bousing

The rapid and often detrimental changes in rura1 housing conditions due to

resource depletion, population pressures, monetisation ofeconomy and reduced access to

resources have necessitated formai interventions into the system. The following section

discusses external interventions into the village system, in panicular, provisions in the

National Development Plans, development ofnew 1improved materials and technologies

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

2.3.1 Bousing Plans and Polides: Housing issues have been pan ofthe National

Development Plans-' since independence in 1947. In the specifie area ofrural housins.

Q Ooklcy lIIId Umli (1965).
"Munon in Klee (1992). p. 94
"!Ddia's National Oa-elopm<:Dt Plans /II'C formulal.cd allUld!or live ycar in1a'VlÙS. Except for a period ofIhree years
in carly 1960s. v.iJcn Ihrce OIIC ycar plans wm: formulated, the live ycar plans bave bccn a RgU1ar bcndunarIc for
plamling lUld lIDllIysing dcveJopmcntal proc:csscs siDcc 1950. CuncnUy the cighl live YeM plan is in operation.

----_.. ;,....-------------------
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however, major initiatives have only been tllken since the 19805, at the end ofthe Sixth

and the beginning ofthe Seventh Plan periods.

During the early phases, low quality ofhousing "'Ias attnouted to improper

settlement planning, unsanitary and ill-ventilated house designs and Jack ofsewerage and

drainage facilities. Landlessness "'Ias considered as the single factor respollSlole for

homelessness and land re-al!ocation and re-distnoution were proposed as key solutions.

The legislative measures designed to implement tIùs have, however, been more or less

ineffeetive..,

Lack ofmodern industrial materials was considered a problem, during these carly

phases. Major emphasis was laid on rnakL.,g the country self-sufficient in cement and steel

production and large investments were made in estab1ishing industries for the same." At

the same time, there was an increased bias ofurban housing standards in terms ofspace

design, building materials and construction technologies.61 The resu!ts ofR&D efforts to

improve traditional building materials and construction technologies carried out by

institutions like the Central Building Research Institute (CBRI), National 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 ofsposoring agencies and ofinadequate delivery mechanisms for their

implementation.

In the 19705, the role of'people's participation in housing' was emphasised forthe

first time. The One Lakh Houses Scheme (OLES) in Kerala was an important step in

recognising the potential oflocal building materials, labour and skilI." Rural housing

schemes in rest ofthe country, however, saw the continued imposition ofurban and

western standards in design and construction. Community buildings in rural areas built

with public seetor funds eventually became 'symbols ofprogress' and could al! be

., Ch:mdonSc:n Gupca; "Soc:ioI Hou<ing: !hepoIicyand !he pcopIe" inHO!lSjng in lndia, m>b!om. policv and PSse::tï.....
Ja>=and SlllldIll1 (cds.) (New Delhi, 1988~
"ibid.
61 Rel; (1990).
.. FcrdetWsrq=ding this impan:mt SlqlIstlge in!hede\'clopmenl of!heapprooch 10 rur:ù bousing in!ndia rCId ThanosiC.
Pou1œc:; Jnnm:ati\'e Al?mlIIChe; 10 H!!!!.<ing 1ho: Poo<- rote of...1"""",, ll!!C!!Cie< (C.MaIhc-.", Tri,'Illldtum, 1988)
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cIassified under a single heading of 'PWD construction·... They were characterised by a

sinùlarity in materials and construction techniques (often also in form) throughout the

length and breadth ofthe country. Impact in terms ofnumbers was slight. but influence in

terms ofvalue judgements ofbuilding materials as ka/cha (temporary) and pucca

(permanent) gained ground. This bas done much harm in stereotyping buildings and

construction systems. Locally available building materials and indigenous skills lost

ground and credibility in the face ofthese modern symbols ofprogress.

The Iater part ofthe Sïxth and Seventh Plan periods. in the eighties. were

infIuenced by the spirit ofthe International Year ofSbelter for the Homeless (lYSa

1987), and its projeeted goal ofshelter for all by the year 2000 AD.'" The National

Housing Plan was the first step in this direction.71 Technology was recognised as an

important means for problem-solving in the area ofrural housing. Many housing schemes

utilised the construction techniques developed by CBRI and other research organisations.

Credit and financial assistance schemes especial1y suited to the rural areas were sought to

be designed. The setting up ofthe National Housing Bank and the National Bank for

Agriculture and Rural Development (NABARD) were important steps in tlüs direction.

The above phase was also characterised by environmental and resource

management considerations in human settlements issues." The relationsrnp ofrural

bousing to rural socio-economic issues was recognised. The activity ofbousing was

related to the poverty alleviation programmes." Under the Integrated Rural Development

Programme (IRDP) many rural housing schemes were launched wlüch focused on rural

poverty aI1eviation. Construction skills and building activity were now accepted as part of

income generating activities in the villages and were incorporated in programmes Iike

Training ofRural Youth in Skills for EMployment (1RYSEM), the Rural Landless

Employment Guarantee Programme (RLEGP) and the National Rural Employment

Programme (I\'REP)."

.. Public Wcxks Dcpwailal!.lhe public SCdDragcncy fer impIana>ting CXXISlnll:licn warlcs in most oflhe COUlllly.
", Ch:mdlm Sa1gupla {1988~

" DRV=, LgwincomeRIll3I Housing. modd ferll"'Uluilellt policv lIlld 1lCliQ!!, (1985) and K. Thomas Poul.... (1988).
r. Rcvi {1990~
" ibid.
" Fcrdclailsrefer. Desai, vol. 6, (1988).
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An increased emphasis on the use and specification oflocal building materials and

skills in rural bousing programmes bas been oserved in the period leading up to the

nineties. Encouragement to use industrial waste and recyclable rnaterials in construction

bas been coupled with some f1exibility in bousing standards and codes. A comprehensive

National Building Code that includes low-cost and alternative building materials and

praetices bas been pub1ished. Institutions Iike CBRI, NBO. Human Settlements

Management Institute (HSMI). professional NGOs Iike Development Alternatives. Action

in Science and Technology for Rural Advancement (ASTRA), Ahemadabad Study Action

Group (ASAG) •Centre ofScienee for Vtllages (CSV) and many others are currenüy

conducting intensive researcb in alternative building rnaterials. The Council for Promotion

ofPeople's Action and Rural Technology (CAPARn bas been formed as an institution to

disseminate technologies for rural development. T1ùs bas further received a boost by the

formulation ofthe Building and Materials promotion Counci1 (BMTPC), for

accertainingthe standard and promotion ofalternative building rnaterials and techniques.

The 1990s have seen a critical appraisa1 ofthis initial increase in rural bousing

activity, both in the national and international circles.'" Criticisms regarding the qua1ity

and overall effectiveness ofbousing programmes that have paid seant attention to

ecological and environmental impacts have moved the policy makers to look al local

strengths and potentials in specifie areas to form region specifie bousing guidelines. The

formulation ofa National Action Plan fo.· rural bousing 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 bousing

strategies. District action plans are to be formulated on the basis oflocal conditions and

needs.

2.4.2 Tecbnological Interventions - Materials, Techniques and Technologies:

Research carried out over the last 20 years in industrial and building institutions bas led to

the development ofa range ofnew building materials and techniques whieb ca:l be

,. K.lbomos PcuIœc: (1988~
""Projcct pIIllXlSlI1 far 1hepropanuiœ ofdola base far 1heNaliCll:llAcliœ P1lln for RIIl:l1 HousiIIg,- (Dcveiopmclt
AltanaIivcs,NcwDclhi.1993~ •
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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-. ,.ltemative binders and thermo-plastics.

The number and kind ofthese technological innovations is quite large. Many have

been forgotten due to technical failures on the field. or to a Jack ofpromotion 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 ofthese materials and technologies are

now being critically anaIysed; and measures are being taken to promote them.

Intermediate scale "appropriate teclmologies," which combine the advantages of

small scale processes (f1exibility in operation, not demanding high initial capital investment

or highly skilIed labour) have been often demonstrated in many Third World countries,

including India. Many ofthese materials and elements that can be manufaetured 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 technologi-:s'. Some ofthe associated

problems are: lack ofinformation, shortage ofrisk capital, low aCCt3Sibility to credit

facilities, inadequate training and market extensions," while others relate to social and

cultural factors.

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

This is the only resource that can be regenerated and therefore forms a sustainable source

ofbuilding materials. Biomass-based resources are the predominant materials for roofand

waIl construction in most rural areas ofthe country. It is estimated that large quantities of

these materials will be required overthe 1991-2001 decade notjust for re-thatching, repair

and maintenance; but for new construction." It is also felt that very Iittle data exists about

the various types ofbiomass used in rural areas. TARU" have conducted pioneering

r. Fera crilique CIl~ po1icyClXlCCl1Ùllg the builcIing lIlOIl:riaIs iDdusIric:s in the COlIIlIri<s oCAsia and Africa rcad
IlheJécrcDce inDClcIlO. 89, p. 7. AIsord"c:rlO anaagoingclialoguoal builcIinglllOll:rialsin1hcm WarId in Jill Wells
(1994) andRabin Spcncc;"Building MaleriaIs fer~ a Rejoindc:r" in Hahita! )nt!. \'llI. 18, no. l, (1994), pp. 8S - 86.
'II"BuildingMaleriaIs fcrHcusing-lù:port of1hc Ex<cuIivcDir=Icr~JNCHS'; Hahi..,)nt! ",,1 17 œ 2, (1993), p.6.
"TARU (1992~
"ibid.
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research in biomass availability, its usage and present and projected demand in the

country. They have identified major areas ofresearch and the limitations in present day

use and study ofbio-mass based materials.

Industrial materials Iike lime, cement, stee:, thermo-plastics, paints, etc. have

a1ways been important areas ofresearch and development. The development ofsmall

scale plants for localised production ofcement was promoted during th~ seventies and

now over 2500 such plants exist in the country which utilise the vertical shaft process.·'
Many researchers have, however, felt that mini-cement plants are aetually a stagnant

technology.'" Efficiency in lime production at locallevels is also being looked al, however

with much scepticism." There bas been considerable research in smali-scale production of

fired bricks and increasing the fuel efficiency oftraditiona1 kilns. However, it bas been

pointed out that both indirect energy costs and direct cash price ofmost industrial

rnaterials 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 ofnew, improved and

uappropriate technologies" bas often been a victim ofinadequate delivery to target groups.

Scholars and field workers a1ike are now recognising the importance ofuappropriation"

(verbal noun) as the key to this bottle-neck and a prime indicator ofuappropriateness" (an

adjectival noun). A product or technology is appropriate only when it is understood,

adapted and indigenised, in effect, uappropriated" 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

human scale, utilise local rnaterials and skill and generate wealth in local markets, but they

must aise 'reach' the target audience. Thus the delivery ofthe product becomes very

important, and must essentially be built into the design process.

""BuiIdiDgMal<rialsfcrHousing-Rq:utoClhcEx=liveDim:lcr oCUNCHS;Habitat intI vol. 17 !!O 2. (1993),pp 1.20.
., Jillw~ "BuiIdiDgMal<rials forHousing-Commcntœlhc Rcpcrtofthe ExŒuIive Dim:lcroCUNCHS-. Habitat inti.
vol. 17. 1Xl. 4.(1993),pp 87-92.
"Mohan Rai; -Building Materials in Developing Countries- in 1.0'" Cos! Housj". and InlDlstructure (lNAE.
BMI'PC.NcwDcIhi.I994),pp.137-ISI.
"'ibid.
., Mildlclllllld Bcv:m (1992), MumtIlZ(l989)IllldAfsllllr(I98S).
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The fal1ure ofpast anempts at technology transfer have necessitated an urgent

need for innovative modes oftechnology transfer based on a clear understanding ofIocal

needs and abilities. One such mode! for the diffusion ofappropriate technologies to the

smalI-scale building materiais producers and craftsmen cornes from the Building Centres

MovemeDt. The building centres aim to providc intcgratcd production and marketing

packages, for cost-cffective construction, using a mix oftraditionai and new technologies.

They have been described as "appropriate meclla1Ùsms to speed up the pace ofhouse

building using local materials and mobilising local initiatives in the spirit ofthe enabling

approach promoted by the Global Strategyfor Shelter~."

The Ninnithi Kendras as they are known in the South or the Ninnan Kendras of

the North were first established mainly to meet the growing need for building materials."

Nearly 200 centres have becn set up in various pans ofthe country, many ofthese arc

completely funetionaI, undertaking activities such as training ofartisans and other workers

in construction re!ated skills, consultancy to local house holders, demonstration and

production ofcost effective building materiais and components. These centres have becn

descn"bed as 'agents ofchange' and are being seen as 'de!ivery channels' for transfer of

appropriate technology to the grassroots.

In the past decade, the role ofthe non-govemmentai Independent Sector

Organisations in 'research in action' for improving the quality oflife in rural areas,

especially in the area ofshelter, has become prominent. Many ofthese agencies undertake

scientific research and development. They conduct surveys to estimate aetuai needs ofthe

people. Their contact at the grassroots leve! gives them bener understanding ofthe

problems ofruraI shelter.

Local Micro Enterprises are recognised as effective means ofdelivering

appropriate building technologies. The rea1 builders operate at smaIl-scales and through

non-formai institutions. New and improved technologies and construction systems can be

successful in wide scale application only ifthese are profitable to these rea1 builders - the

building rnateriais producers and the craftsmen.

""BuiIdingMalcrialsfcrF.=ing.Rcpcrt orthe Ex=:uliveDin:darofUNCHS'" in Habjtat InU. voL 17,110.2, (1993), p. 13.
"'Je. Thomas PouJose (l988~
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Micro or small sca!e enterprises operate efficiently in rural areas drawing upon the

local population as potentiaI markets within the rural economic system. These enterprises

work with produets. b~ilding technologies and designs selected on the basis of

determinants that ref]ect the priorities ofloca1 users. They are found to have a high

quality-to-input ratio, to be high1y participative and to use fleXJ."le financing methods.·

The above sections have built up a broad pieture ofthe rural building system and

its various dynarnic linkages. The changes in physica1 and socio-economic structures of

rurallife have led ta considerable changes in building construction processes, necessitating

forma] interventions. The public sector bas responded with a variety ofpolicies and

programmes. The following section presents a summary ofthe above discussion. It

analyses the problems and potentials ofindigenous rural building praetices and highlights

the strengths and weaknesses ofthe formaI response to the problems ofrural housing.

2.S An Analysis ofProblems and Potentials

Most rural construction utilises rnaterials that can be collected from the immediate

natura! 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 charaeteristic

ofthe process. Despite this, the resultant building elements possess a considerahle amount

ofcomplexity.

The use ofmud and biomass, as in traditional !:onstruction, call for regular

maintenance and care. This was not an overriding probtem in earlier days, as such

resources were readity available and lifestyles permined regular maintenance cycles.

Today, frequent maintenance will have to be balanced by the opponunity costs oftime:

regular and self-help maintenance may not really be a solution in many cases. It is,

however. clear that rural populations will for a long time continue ta depend on 10caIly

available natural materials, although industrial materials like cement and steel will be

increasingly used as catalytic reinforcing inputs."
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The recent analysis ofrural houses. in terms ofconstruction techniques utilising

indigenous materials" leads to important changes from simplististic 'katcha' - 'pucca'

definitions. It provides a much better idea ofthe house types under consideration and

therefore ofthe 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

fragrnented, not keeping 'complete shelter systems or packages' in mind. Marketing and

other forros ofdissemination are almost always afterthoughts and rarely built into the

design and development ofa technology package.

Underlying this search for low cOst technology is the beliefthat technology can

provide ail the answers. Formalisation ofthe 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 ofconstruction carries with it a baggage of

extl emely Iocalised aspects. This not only incorporates techniques ofutilising materials,

manpower and tools but also a whole network ofsocial and environmental relationships.

The breakdown ofthe traditional social linkages have had both positive and

negative impacts. Thejajmani system oftraditional, personal, exchange relations. based

on rigid caste lines, is being replaced by impersonal, contraetual relations." Where on one

band, this has apparently liberated a whole section ofthe population which had been

subjugated and dehumanised for centuries, the same people are now left without an

anchor. Village 'development' projects have done little for them. The 10we5t castes,

those who are mainly Iandless labourers, often gain nothing at ail 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 weil as socially

disadvantaged. The gap between them and the other villagers often widens rather than

diminishes as 'developmen:' reaches the village.

90TARU (1992).
" Revi (1990).
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There is today a process ofsocial change within rural areas set in motion by

economic and technological developments and political processes in the country. The

recent interest to revive and re<:'.ast community based resource management systems for

integrated village development seem to herald this change. The role ofindependent sector

and grass-roots level bodies is being recognised and encouraged. The sctting up of

Building Centres in peri-urban and urban areas has been an attempt to make region

specifie building materials and construction ski1Is available at localised centres, though the

impact of these at the village level is not yet effective.

In terrns ofpublic sector initiatives, there bas been a slow but steady change in the

approach to rural housing issues. The uni-dimensional approach which saw housing

problems as factors oflandlessness, unsanitary conditions and lack ofmodem building

materials bas given way to a multi-faceted, integrated view which includes sociological,

economic and environmental concerns. The public sector bas attempted to move away

from the role of'providers' to that of'faciIitators' and 'enablers'. In this spirit, the public,

private and independent sectors have ail emerged as partners in progress.

The altered image ofpublic sector approach to the rur..! housing problems is as yet

theoreticai and needs to be backed by documentation ofimplemented housing projects.

Empirical data suggest that there is a large gap berween the new attitudes in policy

making and aetual implementation ofhousing projects in the field. It is c\ear, therefore,

that facilitation and enablement policies require a holistic understanding ofactual ground

conditions - local building practices and delivery methods. Comprehensive studies are

required at local village, sub-regional and regionalleve\s to highIight specifie

characteristics and peculiarities ofrural building systems. This will provide a much needed

database for the formulation ofeffective local and regional action plans. It will also lend a

sensitivity to the developmental interventions that are made in rural areas.

Part 2 ofthe research paper now deals with one such study conducted in six

villages inthe Bunde\khand region in Central India.
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The rural area studied for the purpose ofthis research fonns part ofthe meso-region of

Jhansi uplands (District Jhansi in particular) in Bundelkhand region. This section ecamines die

regional context ofthe study area in tenns ofits spatial, physiograplùc, climatic, and OJ1tural

charaeteristics. This is followed by a broad profile ofthe socio-«onomic conditions,

administrative structure, settlement patterns and house fonns 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

len days duration, with an interval ofone month between them. The main purpose ofthe first

phase was to secure a generaI fee1 ofthe area and to estab1ish contact with relevant people. It

involved the survey ofa much larger area than what was finally decided upon. This filcilitated

the selection ofvillages that were Iater taken up for detailed studyin the second phase.

The preliminaIy survey plus secondary information regarding the region, provided a

guide for the second survey. The first phase had been more generaI and open-ended, involving

a broad spectrum ofinformation Iike settlement patterns, agriOJ1ture, cropping patterns,

vegetation, forests and political and c1ass problems within the region. The second phase on the

other fo.and, was more precise. It involved dL.M1.sions v.ith village house owners, artisans,

building material suppliers, shop-keepers and fuctory owners. Technical discussions with

government engineers, oflicers ofthe District Rural Development Agency (ORDA) and with

the personnel ofa major independent sector organisation - Development Alternatives, were

also part ofthis phase ofstudy. District and village level census information was collected and

sarnple houses were measured and photographed.

The first phase ofthe study was conducted in the month ofJune before the advent of

monsoons. This enabled observing village Iife during the lag period when most agriOJ1tural

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 ofJuly. Many houses had

recently been repaired in preparation for the rains and their behaviour could he recorcled. This

phase also provided a firsthand understanding ofseasonal changes in the rhythm ofrurallife.
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3.1.2 SampliDg: Study samples within the site were selected though ;\ stratified sampling

procedure.' Land-holding size fonned the main aiteria for soci<H".:onomic stratification.'

Three socio-economic levels were identified (Section 3.2.4) using ~he results ofan mer

sociological survey conducted in this region.' These were verified during conversations with

villagers and the sarpanchs (head-men), regarding occupational pattern. land-holdings and

dominant castes. A representation from each Ievei was selected for the study. Personal

introductions served as a basis for selecting the dwelling units, therefore, 'random' sampling

was net aIways possible. In most cases however, one was made welcome foUowing a request

to be aDowed into a particular bouse to study the construction systems and speak with the

residents.

Fmdings ofthe diso1ssions, measurements and drawings ofa smaII sample of 1.5 to

30/0, that is 3 to 5 bouses per village, were confirmed though visuaI observation ofa Iarger

sample ofapproximate1y 15%. The consistency in observations was further validated by

walking through the viI\ages and, in conversations with viIIagers.

3.1.3 Data coDection tools and sources ofinformation: Various methods and sources

were used to coUect information (triangulation - an important feature ofthe RRA method)' in

order to improve the reIiabiIity ofprimary findings. Flexible, unstructured but guided

interviews, direct observation, measurements and pbotographs were primary sources and tools

used to coUect infonnalion during the field survey. A framework for the type ofinformation

desired was fonnu1ated prior to the commencement ofthe field survey (Appendix 3.1).

Secondary sources ofstatistical information used, were district Ievei PrimaIy Census

Abstracts, village Ievei primary data coUected and compiled by the Jhansi office ofthe National

Informatics Centre (NIC) and previous sociological and teclmological surveys conducted in

Bundelkhand region and in Jhansi district in particular.

1 Cbowdbmy(I992),p. .
2 DcvdcJmmtAltcmatm:s; pm, Madhya Pmds'L Jndia: A cer§Pm in SmtpinpbIe pnd Mm bkDe\rJqqnq4
~All<maIhocs.NewDelhi,1993), DcvcI","""IAltcmatm:s;Di1!rjcIDçW"mgdS!ndqy pej,-ParH
'J)jpsno!!js and Syntbesjs ol'Ts!!œs. m.i= Ieparl.nbnjncd ID the FardFomclotjm~ml A11l:m1divc:s, NewDelhi.
1992).
, 1bid.. "DislrictPIIl6k:.Jhaasi, 1994."Nal<s lC:CÎWd fian Devc:Iol' IT> nt A!tanalivesbacd. CIl infarmaliIlII fian The
CcJsusoflDdia, 19918Dd 0Dg0ÎDg survcy 8Dd researeh al Devc1opmcntAltemalives, New Delhi. July 1994.
'Rcfc:rChaplc:r- 1for RRAas a researeh mdhod.
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3.1.4 Limitations of the Field Survey: Despite the advantages oflanguage and ofpre\ious

association with developmental work in rural areas, there were considerable œ1tura1 difieren=

between the investigator (a city-bred. fonna1ly edueated professional). and the rural individU41s

interviewed. This natura11y limited the extent of'participation' in the phenomena.

Limitations oftime and means oftravel restrïcted the selection ofvi11ages to those

within a 30 km. range. However, ..i11ages both near and relatively fur from any metalled road

were seleeted. Being a woman and an outsider to the area, one had to be esconed al ail limes

during the survey. This limited the survey to those vi11ages in whieb one's guide had some son

ofaedibility and was 'known' or recognised so that one was reœived in fiiendship. This

yielded reliable as weil as detailed information regarding rurallife-styles and building systems.

Moreover. one was aIIowed inside vi11age homes without any prejudice ofcaste or religion.

3.2 Bundelkhand - Land and People

The Bundelkhand region, 1ying in the folds ofthe Vmdhyan Mountains is al present

onlya 'geograplûcal expression'. Its area is divided into the states ofUnar Pradesh and

Madhya Pradesh (Figure 3.1). Historical records ofancient and medieval periods show that its

geograplûcal compaetness fàcilitaled po1itical and administrative cohesion al various limes.'

The geograplûcal boundaries ofthe region are weil defined by m'erS Y2II1Ulla, Narbada, Tons

and Chamba! in the nortb, south, east and west respectively. Bundelkhand cao be said to have

a distinct cultural personality. The region gets its naIne from the Bundela Thakurs - a

dominant ruling class ofthis region between the Ildl and Iate 19d1 centuries.' Bunde/i, a variant

ofHindi is the main language spoken here.

3~1 Ph)"SÏcaI Features: Topograplûca1ly, Bundelkhand is divided into two pans - the

south is mountainous while the nonh (wherein lies the study area) s10pes down to the Yamuna.

The region sits on one ofthe Most sta':>le land masses in the sub-continent. The terrain is

undulating. rugged and rocky. It bas been descn"bed as '7ecognisab/e by a mass ofrOlllllied

hilis. typical tropical exfoliation weaJhering the reddish Bundellrhandgneiss, cut across by

innumerab/e white quartzite dykes.'"

'MLN"1plIl; Culturn! Hj<loryofllundel};h.1n (SuzxIc:p Pralcls:m, NewDelhi. 1983). p. i (prcfaœ).
°Kirit K. Sboh; Ancient BundeJI;h;v>sl: Relisi""" Hj<Im in Soci<>-F.crnomicl'g:!p:dive(Gi:m, NcI>' Delhi. 1988). p. 6.
, SpaIC inN"Jg:ll1I (1983). p.4.
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Many large and small streams flow nonhv.-ards from the hills ofBundelkha!ld to river

Yamuna. Ofspecial significance to this study is the river Betv.'a - its tributaries fonning the

drainage and irrigation channels in the rural area under consideration.

3.2.2 Oimate: The region has a sub-tropical composite cIimate di~idOO into three core

seasons;

(i) hot-dry summer (March to June),

(ü) monsoon (July to September) and,

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

A significant diumaI range is observed in b0:h the summer and winter seasons. The

south-westem monsoon brings in ninety percent ofthe rainfull from July to September. The

annuaI average precipitation for district Jhansi (wherein lies our study area) is 880 mm. There

is a shon spe1I ofrain during the 1ast week ofDecember and the first week ofJanuary.'

3.1.2 Soi1s: Main soils ofthe region are re<!, black and mixOO reddish brown. The red soils

are lateritic in nature and are iocal1y referred to asMorrarn or Parw.·a. These are coarse

grainOO and sandy with Iittle clay content. They drain weIl and are good for groundnut and

oilseed cu1tivation. The most fertile soils are the reddish brov.n soils locaI1y caIIOO the Mar or

Regur soi1s; they produce rich crops ofwheat and gram. The region a1so bas pockets ofblack

loamy, fine grainOO soil v.ith a high clay content and high water retention. At many points

a10ng the river Betwa. erosion expose<!, ravinOO Rakar soils are found whieb are toc weak for

cu1ti~-ation. Large tracts ofopen land, once fertile, are now denudOO and convertOO into

wastelands coverOO with bard soil caIIOO Kabar.9

3.2.3 Natural Resources: The region has its fair share ofresources that can, and are being

used for construction purposes. Three forest types are found here, viz;

(i) dry miscellaneous,

(ü) nonhem thorn forests and,

(Iii) dry tropical scrub forests.

'Nipn(l983~ p.S and"DislrictProfilc.Jh:msi, 1994-, p. 2-
9 Ni8:Im (1983) and Ccnsusoflndi:l;ReginnaJ Pi\i<iemofJndi;l Gc:nc::ù NOle. (Ccnsus oflndia- 1981). p. 521
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Most ofthe ancient fOreslS have been destroyed and replaced by scrub -Ieading to

extl:ii.:iÏve soi! erosion. Marginally dense tree= is found in r=ved forest areas.'O

The most abundam rock type is the BundelHmnd gneiss- a pink granite without mineraI

deposits. The Dharwarian and Vmdhayan rocks in the region contain minerais and are

economically importaIlt. Rigil quality sand-stone, sba1es and Iime-stone ofunifonn fine grain

and texture are found here.1I The rocl..-y nature ofland is exploited by the villagers to extraet

rubble for construction. Larger rock outerops are often auetioned by the district administralion

to generate revenue.

3~4 Socio-economic pattern: Three distinct economic classes have been identified on the

basis ofland holding size (refer Appendix3.3 for land holding details in the villages studied):"

(i) Iandless fànners and tribals - scarœ to subsistence economies,

(ü) marginal and sman fànners with land holdings from 1to 5 hectares - subsistence

economies and,

(iii) medium and 1arge fanners with land holding size from 5 to 15 and 20 to 40 hectares 

suflicient to surplus economies.

Awide gap exists amongst the agriculturists with a minority ofvery large fànners and a

majority ofmarginal fanners who can bare1y secure their subsistence. About 65% of

agricultural fàmiIies are sman and marginal fànners coUectiveIy cultivating only 25% ofthe

total agricultural area ofthe district. 35% ofmedium size and Iarge-Iand lords cultivate the

remaining 75% ofthe land." Besides agriculture, animal husbandry occupies an important

place in the economy ofthe district. Livestock are maintained for milk, meal, manure and

motive power. It is estirnated that the eattle-to-human ratio in the rural areas ofJbansi district

today is approximately 1:1." This bas increased the pressure on the common pasture and

scrub lands. Attempts by the communities or the govemment to rejuvenate the commongram

sabha and the govemment revenue lands have been few and fàr between.

1.ibid.. p.S22m1Rdl:r IOAppmdix4.1 far locaIIyavailllble timbcrml ils use inbuiIdiDg.
Il N"J8IlD1 (1983), P. 6.
12DcveIOIJIlClIlAlIl:mllivcs;0IIgllÎIlg SIl ci mrrnicsum:yoCJhImsi dislricl,(1994).
"DislriclPIo6Ie oCJbmlsi (1994).
"RevcoIc:IduriIIg efurnssians wilhAVM (n:ld.) SaImi,1IllIlIlIgCI".DA Jhlmsi (allllÎallll1 NGO), m1CX111fi:m<d film 1hc
pdimîzloIyl'CSl11ls oCaagoiDg=èllllDADcIhi.
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Ofthe many tribal communities in the regjOIl, mainly two reside in the district, near and

within the targeted study area. The first group is ofthe Laugharias - a tribe ofblacksmiths

from Clùttor in Rajasthan. They are migrant and do net settle at any specifie place. The

second group are the Sahariyas; traditionaDy hunter-gatherers in the forests ofBundelkhand.

They have had to settle down and seek alternative employtœnt, due to the decline offorest

lands and consequent loss oftraditionallivelihoods. This tribe is being made to settle down in

smalI communities adjunct te some Iarger viDages.

3.3 The Study Area

The study area is administered in thejurisdietion ofJbansi district \ying cent:al1y within

Bundelkhand (Figure 3.2). It possesses physiographie cbaraeteristics typical ofthe regjon. The

city ofJhansi is the district headquarters and its main urban centre. It was established by Raja

Bir Singh Dea in 1613 AD, and is renowned for the valeur ofits queen Laksbmi Bai during the

first major uprising against the British rule in India in 1857 AD. It oflèrs a spinal transport

network consisting ofa broad gauge railway line, the National and State Highways - NH 25,

NH 26, SH 44 and other metalled roads." Orcba, Datia, Shivpuri and GwaIiarare otherurban

centers to which the study area is connected.

Six villages were seIeeted for detailed study after the preliminary 5UIVey. They are

Raksa, Dhikoli, Palinda and Kancilanpwa situated in block'" Babina, and KhaliIpwa and

Lidhora in block Gursarain. AIl these villages full within the boundaries ofthe state ofUttar

Pradesh. Besides these, HaIpalpurat the Uttar Pradesh-Madhya Pradesh border in District

Tikamgarh and a Sahariya bastz'7 at PuraBadhera in Block Babina were studied briefty. Rural

housing programmes and projeets implemented at Raksa, Dhikoli, Pura Badhera and near

Lidhora were aIso studied. Figure 3.3 below shows the location orthe villages in relation to

Jhansi city.

""Bn""dk'!!mc! - Jbaasl-, 1llUlistbracImre (UtIarPIlIdcshTcmism, 1994),p.1•
16 Each""-"-'-' ~~L__L .r..~ ' C . Dcw:l 'D1....t-!dl l' ..

.......... 1$ , ..""" m JI'lIlIIImily=Op" ni _ dc\d>I""""" aclIVItics""DCIDllIIIyllkœupat
lbcbIccI:bd. Réer figure 3.2 ferbIccI:dcJjncotjm Î111his cIislrict.
17Baszj _ a sctl1C11lC11l, sec gIossary.
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FiJ:UI"C 3.J Location orsum:yed '\iUageS iD rdatioa to Jhansi city.
A/I6: "DistrictC~ -./hansi". /Cm.fU.f cf1ndia 1981).

3.3.1 General description: IR • Amongst the six villages studied. Dlùkoli is the oId~ about

700 years oid with a breakaway Harijœt9 sett1ement of12 households adjunet 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 tmffic bas

prompted the development ofshops and small restaurants along the roadside lending it a small

town character. It fonns the main shopping area for surrounding villages. This village bas two

separate settlements adjunet to it belonging to the Harijans and Sahari)Cl tribals respectÏvely.

Palinda. a 400 year oid village, bas reduced in size from 2,500 households to only 700.

al present It bas moved 21an. south ofits original site and now sits al Jte base ofa hillock 

the Pali Pahari.

Kanchanpura is the youngest village in the study sarnple. It was res..ottled in its present

location only 30 years back \'o'hen its earlier site was taken over by a miliwy fuing range. It bas

a small Sahariya settlement adjunet to it.

Lidhora and Khalilpura are situated al a distance ofIl0 km from Jhansi and about 35

km fi'om Gursarain, the nearest town. Unlike the other four villages. these!WC villages a:e

subject to very linle direct urban influence. Durlng monsoons. the stream separating them from

the main road overflows. making movement across il diffia.ùt and dangerous.

alThe dcsaiptico isbuilt up foUowizlg discussions \\ilh lcx:al~during the survey coodnctt:d for1his racarcll.
l'Harijan _or people: ofGod is the mmc: giVCl by M3h3tm:l Gandhi co !he: 00ck\\-..rd cl3sses and the supposcd1y
-untoucb:lblc:' lowc:st castes.
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R:tks;t - vicw from Nation31 BiJ:hway 2S

Village road Ictding to Kh31ilpul":l.

_.,_ 1
~ ...--::..""~

Sahariya Basti adjuDet to \illa::e Raks3

Lidbol":l. - villa~ entrance

• Figure 3.4 Surveycd VIllages: views
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The roads leading into the villages from the main state and nationallùgh",-ays are of

rammed earth, 2 to 3 metres in width aIIowing ollly one bullock can to pass al a lime. During

monsoons, these roads become very diflicult to traverse as the suriàce becomes soft and soggy.

Bullock cans and traetors with trolleys are the common mode oftransport on these roads. The

villages SlUdied in Block Babina fall under the j'.lrisdiction ofpanchayat Raksa; Udhora is

administered bypanchayat Bharlruwan and KhaIiIpura bypanchayat Pandwaha in Block

Gursarain. Appendix 3.2 summarises the primary census information ofthe six villages.

3.3.2 Socio-economic Profile: The socio-economic and demograplùc profiles ofthe villages

are similar to that ofthe district. Besides small and large agriculturists, a small proportion cf

service classes Iike, barbeTS, carpenters and masons also reside in the villages. Pastoralists form

a major community in KhaIiIpura and Palinda The Sahariya tnbals identified in the srudy are

main1y farm and construction 1abourers. The land provided to them for their rehabilitation is

1argely rocky and unculturable. They aIso weave baskets and partition panels from loca\Iy

avaiIable Lantana grass and seII them for a living. Appendix 3.3 describes the major castes and

land-holdings in the villages concerned.

3.4 Village Structure and Bouse Form

3.4.1 Settlement Structure: The settlements are nucleated-clustered20 with we11-defined

abadi areas surrounded by fields and common lands. Witlùn the abadi, spatial segregation of

castes and sulH:aste groups bas given rise to distinct neighbourhoods. TheHarijan quarter in

ail the villages was found outside the main settlement; except in Dlùkoli, where the settlement

seems to have grown around il. Structural character ofdwellùig UlÙtS bas traditionally varïed

amongst different caste quarters in the ,i1lages. Many more ofthe socially dominant (and

richer) castes possesspucca houses than the socia1Iy depressed castes. This is, however, 1ess

ob,ious in some villages. Many bad-ward class fami1ies, with improving incomes, have buitt

up their houses to match those ofthe dominant thakurs and braJunins. In Pa1inda, the growing

economic status ofthepals (pastoralists - bad-ward class) is ref)ected in the structure oftheir

20 RâcrClmpca. U.
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houses. Similarly, the c;)nstruction and extension ofthe bouses ofbraJunins in Dlùkoli and

Palinda indicates their economic decline.

Development ofthe abadi areas is organic in character and weil contained within ils

boundaries. In some places, an intrusion into agricultural areas was observed. This was

exp1ained as the need ofa bhumihar (fànner) to he in proximity to bis field for guarding the

crop. The congestion within abadi areas due to population pressures is taken care ofby

groups brealcing away and settling down in the commons.

Appendix 3.4 describes the sett1ement plans ofthe six vil1ages surveyed.

3.4.2 Infrastructure and Community Facilities: AIl the villages under study, were

observed to he part1y e1ectrified. Power connections to run irrigation pumps in the fields are

prerened over residential use connections.

Drinking water is nonnal1y drawn from open wells or from government-installed band

pumps. No direct piped water supply exists in any ofthe six vil1ages.

The percentage ofcovered toilets inside the alxvJi area does not exceed more than 5%.

The need for individual, covered toilets was expressed by many vil1agers. Some affluent

fumilies have buiIt toilets for themser-es, the poorer sections, however still consider this as an

added expense - a Iuxury they can do without. However 'pour flush toilets' - Sulabh

Shaucha/ayt:zS' provided for the Sahariyas inPura Badhera were left unused.

3.4.3 The Commons: Gram sabha lands and vil1age commons constitute important

community fàcilities in the vil1ages." Open ponds, streams, pasture and forest \ands ail fà11 in

this category. AIl the vil1ages studied, except Kancbanpura, possess sorne common lands,

a1though most ofit is denudec! forest and degraded pasture \and - now termed 'wasteland'. It

supports a 1arge growth ofthe Kt:rrontJj1J bush whieb comes forth just prior te the monsoon,

lending a green cover te an otherwise barren land. This, however, soon gets depleted as canle

take their toll.

" Ferdclailsabout Ibis smitatjm S)SIcD, n:fcr.BiDdcshwarPaIhok; $o'o!:lJ SbaucbaIm CHand FI!!.'!!! W!!lg SeaI I.oqjnel: A
SjmpJeTdi"" tb!!l Wq!œd (Amola1'IllbsbIm,PaIDa, 1981).
"ReferCbaplern
2)Local Dame; botenie:e1 name ~ pmgmmnig piJmata
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Most common Jands are defacto gram-sabhtr propertyconverted 10 deflue common

ownership. Kanchanpura, did not possess anydefacJtJ commons in this site and was not

provided any lands by the district govemment wben theviDage was located here 30 years aga.

The viIIage is proximal ta a revenue forest. the produets ofwhich are reguJarly utiIised by the

villagers.. though ilIegaDy, for fuel wood. construction timber and fodder.

A small perœntage ofthe commongram sabha land is aJltivated whiIe some is

convcrted into abodi land. The/ndiTaAwaasHarijan basti inDhiko~ theHarijan and

Sahariya bastis in R.aksa are buiIt ongram sablrllands. The beneficiaIy families have been

provided withAwasi)aPattas(ownership ccrtifieatesfor residential use)bythe~.

A 600 year old ta1au (pond) fonns part ofthe commons in Dhikoli. It bas local 0l1tur3l

importance. Oay from here is used to maDUfddure roofing tiles.

3.3.4 House Fona: The typical house fonn ofthis area is the courtyard type. The de6nition

ofthe court depends on the Ievei ofconsolidation ofthe house, that is the number- ofrooms or

covered living spaces built around it. The courtyard is conspÏaJous by its absence in the

Sahariya bouses. They are a tribe people and share many more communal aetivities than the

non-tribal peasant community. ASahariya famiJy is ex:tended to indude the whole community.

This is reflected in the spatial character ofa common open space surrounded by smalI one-

roomed houses.

•

Generally. houses are one to two

storeys higb. very rare1y going up to

three flcors. The entrance is normaDy

fianJced by aplatfonn orchabuJra on

either side built ofbrick and mud and

plastered with mud and cow dung.

ln the more affluent bouse holds. the

chabuJra is often paved with stone

sIabs. Figure 3.S descnbes the typical

spatial pattern found berc.

un4/UI'M6 ef"'o(,~

1
• eT.,r,Ul:.u.ee. C"

I1pre 3.S 'l)pic:al spadaI p.aa.~1IoaIeI
la nanl 'RggdtIkhand

URd'cr ID Scdica 2.1.2. ChapCcr - II and note no. 20. this Chapler.
,,~
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Spatial development is nonnally from the back ofthe plot to the front. The reason lies

in the local beliefthat the front ofthe house should be lower than its back. Nonnally. a house

is never built ail al once. The first aet is to pro..ide a boundary ofthom bushes or branches and

twigs, with a smalI gale. The first space is built al the back end ofthe site and subsequent

moms are added along the boundary and in the front.

Materials and techniques ofconstruction have undergone many changes over the years;

but spatial structure based anound the courtyard has remained more or less the same. The

houses can be cIassified into three categories:

(i) the traditional house,

(ü) the transformed traditional house, and,

(IÙ) the government design house.

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

Table 3.1 : House types in the study ana

Housetype Spatial structure Wall Opcnius:s

thic""",

Traditiona. Court)md boscd 2 102.S fcct NODe or SlIlll1l windows opc:ning in the court~

c:laboratclyarcbcd doorways

Traosformcd -00- 14" 10 IS" Large window opcniDllS with iroD grills; doors und

traditiona. windows sponncd by flat SlODC or RBC

Go\'emment SiDgJe room. no 9" Two sma11 windows - IS"xIS" OD opposite walls

design courtyard

It is important to note that in most cases every one of the three types can be found in a

single house. A house being a group ofcovered living spaces c1ustered around the courtyard

and the covered living spaces having emerged al different limes in the history ofthe house;

each ofthe covered spaces might belong to a different typology.

This chapter has attempted to build up a general picture ofthe study area and p\aced it

in regional context. The following chapter presents the primary findings ofthe survey and

describes the construction practices and methods ofdelivery in the building system ofthe six

villages.
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li,
~
Tr:aditional- Sœpanch's bouse.
Dhikoli

Traditional- Ownc:r anknown.
LidbOr:l

Tr:m:d'onned tr:lditional M

Ownc:r unkno"'D~ Dhikoli.
Tr:msf'ormc:d tr:lditional
B:lI"pr:l$3.d~sbouse, K:lDcluDpura

..

G.lvcmmtnl dc:signed - Demonstration structure Dear
Pura B:ldbc:ra (PI:otD: DRD..f. Jh(11lSl D/strla)

RA:sc:ttJc:d &hariya bouse ne:u"
K:mdwlpur:l

Tr:ulition:l1 S4hari)'a bouses al
chec:k-dam coastruc:tiOD site üe:ar~

.
...~----

House ~-pc:s iD the surn:ycd viIbges

.,,'..

',-

Figure 3.6•
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CHAPTER IV - Bun.DI!I\G SYSTEMS IN RURAL BUNDELKHA.""D:

FlNDINGS OF THE FIELD SURVEY

In the previous chapter we identified three main bouse types found in the study area

and differentiated on the basis ofinitial observation. In tIüs study. we are primarily concemed

wÏth investigating the building systems related te the first two locally constructed types: the

traditional and the transformed traditional. The third, related to public sector housing

programmes is studied wÏth respect to reactions ofits residents te materials, tecluùque and

construction process.

The building system bas been classified into two broad categories - the building

practice (the what) and the delivery process (the how). This chapter deals with findings ofthe

survey regarding the construction (the practice) and delivery (the linkages) ofhouses studied in

the selected group ofvillages in Jhansi district ofthe Bundelkhand region. A discussion on

changes in construction and delivery processes due to a variety ofreasons and the reactions of

rural beneficiaries to sorne public sector housing projects are aise prese:tted.

4.1 The Construction Practice

Construction can !lebroken down into various stages ofextraction ofmaterial,

proce:;sing ofthe raw material into masonry and roofunits, transponation to site, assemblyof

the units into waIIs and roofs and their subsequent maintenance, repair. extension and renewal.

Each ofthese stages is associated with a r.umber offàctors: people, monetaIy cost, energy,

time and opportunity costs and a Ievei ofcontrol by the individual concerned individual, family

and commwûty over the process.

Walls and roofs form the major proportion ofexpenditure in material, manpower and

time tlJat gees into the construction ofa dwelling. A variety ofroofand wall components was

noted in the villages. This section describes the building materials, their extraction and

tra.'lSpOnation, the production ot· masonry and roofing elements, followed by a diso 'ssion of

the various wall and rooftypes observed during the survey.
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4.1.1 Resoun:es for Construction - Materials and Elements: Most building resourœs

being used are locally available and occur in the natural environment Thus, earth, stone,

timber, sand, aggregates, cow dung, and agro-residues fonn the bulk ofbuilding materials for

both waDs and roofS. Raw materials are extractoo manuaDy using simple band too\s. These are

used unproœssed, as in cob waDs (earth) and random rubble (stone) masomy in waDs; or

processed into masomy and roofing elements Iike fired bricks (eintWgumma), dressed stone

(khanda) and clay tiles (khaprel).

Earth and earthen e1ements: Earth ofvarious types found in the region bas been disclIssed

in Chapter - m. Vi1\agers dete:mir.e the quaIity ofraw earth by its colour and texture, these

being representative ofthe granulometry, presence or absence ofhumus and mineralogy ofclay

particles in the sample. The reddish-brown earth - regur. is most wide1y used in construction.

ln combination with the black clayey soil from ponds, it is used for construeting waDs using the

cob technique and for mud p\aster or üpai. The fine grainoo variety ofthe reddish brown earth

is mixoo with black soil to manufucture two types ofbricks - (i) einth and, (ii) gumma and

roofing tiles or khapreI.

The coarse red earth, or morram, being Iateritic, bas littlebin~ properties and is used

for filling and on roads. Sorne poclcets ofthe black clayey earth have deposits oflime giving

them a dull grey te off:.wlùte colour. This earth is used for p\astering the front platforms and

OOges ofwaDs for protection against wear and tear. Lumps ofiime are also collected and used

for 'white-washing' the walls.

Earth is extractOO mainly from private fields and commengram sabha lands. It is

usua1ly free and requires labour (fàmily's1other vi1Iagers') and transportation costs. Often

earth ofgood quaIity is oot avaiIable freely. It is then 'stolen" from govemment revenue lands.

The processing ofraw earth to mamJf.l(:oJI'e building elements for waDs and roofS is

often done by house owners themselves. Very 1ittle specialisation in brick making exists in

these villages. Three types offired bricks are used in construction: (i) the einth (2"x8"xI2"),

(u) the local gumma (3"x4.S"x9") and (iü) thegumma from Kanpur.

Upto five years back, einth was the most wide1y used traditional fired brick ofthe area.

It is oow being replaced by thegumma, eventhough the fonner is considered stronger. Its

1UDaIIlhoriscd coUccticn
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smaIler depth allows even baking and its larger si.ze pro....ides greater surface area in contact

""ith monar resulting in stronger v.'3lls. Smiller size ofthe gumma allows optimisation in viall

thickness and fàster construction. It is also lighter. about 2.25 to 2.5 kg in weight as compan.~

with 3 103.5 kg ofthe einlh thereby malcing for easy workabiliry. Coal and coal waste is

added to the làln v.iùle firing the gumma. unlike einlh which can be easily fired with just the

locaIly available counay wood and dWlg cakes.

Thegumma from Kanpur is acœpted as the most superior masoruy unit amongst the

three. It is manufactured from very good quality soù from the gangetic plains utilizing a more

efficient baking process. It is also much more expensive than the locally manufuetured bricks.

It is preferred by the district authorities for use in govemrnent sponsored bousing projects but

is rarely used in private construction by vilIagers themselves. :

Local earth ÈS aIse processed ioto clay tiles for cladding pitched roofs. Two typeS of

clay tiles for roofs were found in this area. nameJy. the chapti khaprel- fiat country tile and the

semi..QrcuJar tile - thego! khaprel. A mixture offine grained red soi] and black pokbar (pond)

soil is used in a proportion of1:2 to manufàeture fiat tiles. Senù-circular roofing tiles are made

with greater proprtion ofblack soi! in the mix. the ratio being 1:2.5 or 1:3. The skill to fonn

chapti /ehapre/ is widely kno\W in the villages., though nOl everybody is well versed in its

practice. Thego/ khaprel. on the other band. ÈS manufactured by specialised potters. a large

community ofwhom reside in village Chïrgaon ea.st ofJhansi city. Absence ofaaftsmen and

the requirements for special skills bas made the latter more expensive in the villages surveyed.

2lhc tnmsport.ers from Jhansi c:arrying stooe aggrcgate from its crushcrs 10 lûmpur find il profitable 10 rctum back
with the gummo rather than ~;th cmpty ttueks, the promotion orthe /CDnpun gwnma import in JbaDsi is thu.~

motivatcd by the: ceonomics ofcxporting agg:rega1c from Jhansi.

Unde1'Slanding Rural Building Systems in India



•

•

Chaptcr IV - Buildmg SYSUIr.s in Rural Bundelkhand

Biomass, timber and 3gr&-residues: Wcxx!en clements are the most precious ofal! building

clements, competing OlÙY with stone. Many fumilies in the new rehabilita1ed villages of

Kanchanpura and Harpalpur had brought al! the timber e1ements that they couId carry from

their old bouses when they were dispIaced 30 years back.

The use ofprimary timber in tlüs region bas declined over the years. In many old

houses, considerable amounts oftimber ofgood quality hardwoods like Teak and Shisham

(Indian rosewood) bas been used for beams, intermediate floors, doors and door-frames.

The popular timber currently in use is from Neem, Mahua, MabuI, Karondi. and

Dhak.trees.' Ofthese. Neem and Mahua are the mos! prized and expensive. Babul wood is an

important fuel and the Korondi bush is used as eattle-feed. Many fumilies grow their own trees

for future use. The residents ofKanchanpwa were very prond ofthe line ofNeem trees

planted by them in their village which had matured over 30 years. Sorne amoUItt ofbamboo is

aIso used in construction as described Iater in Sectior. 4.1.2.

Lantana and lopmea are two local tree species that grow wild in the region. They are

used in the sub-strueture ofkhapreI roofs. lpomea is caDed Besharam or 'shameless' in local

parlance. It can grow a1most anywhere in extremely difficult conditions and once there, rarely

dies. The wood, though not very strong. lasts long and does not get infested with tennites.

Lantana is woven into baskets, nets, partitions and panels by theSahariya community. Their

transitory shelters in the forest, ofwhich very few are Ieft, are made ofLantana and lpomea

branches woven together and bent to provide low shelters. These are covered by Dhak leaves

and easily last a full season.

A Iist ofthe locally available timber and its common uses in construction is given in

Appendix 4.1.

Wheat straw, the Iargest agro-residue ofthe region, is mainly utilised as fodder for

livestock. Sorne ofit, eut into small pieces 5-10 mm in size, is mixed with mud and cow-dung

for wall plaster. It is aIso used to supplement fuel requirement for baking tiles and bricks.

Dung: Animal dung is 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 ki\ns.

, Local namcs. for bol:lllica111l1111CS rd"cr Appcndi'C 4.1.
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Inorganic IIl3terials - sands and stones: Sand in construction is usee! fur mortars, concrete

and filling; it is oftwo types - the coarse reddish Iateritic sand which is quarried and the fine

river sand coDected from stream beds and banks.

Stone for construction Gre bodtlocally available or may he brought from as tàr as

Shivpuri and Sagar via Lalitpur, from a distance ono to ISO Jan.' LocaIly available stones are.

dte Bundelkhand gneiss, quartzite and gnmite rocks. These are either usee! undressed as

boulders or are dressed into reguIar sized khcmcfœ ofl'xl'xl' or 6"x6"x6". It was reveaIed,

that up 10 5 to 8 years back, specialise<! stone workers from Madras were employed to dress

the stone during their seasonal mig;.ltions. This skiD bas now been acquired and perfected by

local stone workers from a neighbouring village (Punawh). BouIders may he extr1ICted from

fields and commons, while dressed stone bas to he procured al the quarries. Rich hl.ndlords

sometimes employ less afiluent tàrmers or the landIess to extr1ICt and dress boulders for

construction witbin the village itseIL

Flat sIabs ofsand stone arc usee! for roofs. Two most widely usee! stones are the pink

sand-stone from Shïvpuri and the white or grey sand-stone from LaIitpur. These stones are

quarried in standard sizes of10, 12 and I4feet, 1.5 to 2.5 feet in widdtand from 0.75 t04

inches thick. The grey stone is generaIIy considered superior, as it contains fewer fiwlts and is

available in longer lengths up ta 12 ft. and up to 4 inch thickness. It is prefeued when rooms

are spanned from wall to wan. The pink stone is usee! when smaIIer spans of8 ta 10 feet, or

when intermediate beams are being usee!. The indigenous intermediate support for the stone or

patti-:farshi roofis the stonebeam. The stone is bought al the quany and dressed ta size on

site. An expert mason spends about 6 hours, in effect a whole clay (one working clay = 8

hours) to dress an(Ï shape one stonebeam ofapproximately 12 feet in length.

Manygranite and quartzite rock outcrops Iying in govemment revenue lands, have

been auctioned off10 contractors for limited lime (not limited quantity) extraction. The rock is

quarried and erushed in diesel or e1ectric powered crushers ta produce stone aggregate ofgood

quaIïty. The aggregates are usee! mainIy in concrete for roofterracing and for RBC sIabs. The

technology ofRCC is not yet popular in this rural region.

'The stllDc qumrics in the lbaDsi - Shivpari scdlrm:alDiDara. Amola gbati lIIld Sugaiya, wbiIc the CDl:S iD the
lbaDsi - Sagarscdlran: alDbamaDbasIlII. Asla, AIa lIIld Mal1halm. (Source: Tnmsparll:r in lbaDsi).

Undustanding RJual Building Systems in India 48



•

•

Chaplcr IV - Building Systcms in RJual Bwuielkhand

Stone aushers generate considerable amounts ofstone dust which is oormally dumped

in river beds or used as land fills in low lying areas. The dust is also utl1jse<l as ooarse sand in

construction. It is available free ofcharge at most places with only transportation COSlS to be

paie!. This situation, is however, oot elqleCted te last long as the crusher owners have already

recognised the monetary potential and market for this materia1 Conaete block mannfacturers

in the area have begun to procure 1arBe qw:ntities ofthe dust, thereby making this waste a

commercially viable material. The avai1ability of1arBe quantities ofaggJegate and sand/stone

dust bas prompted the estab1islunent oftwo conaete prod:Jets' factories here.

The technology ofconaete blocks isbeing promoted by the district authorities in

bousing projeets for the Sahariya tribals and the ecooomica1lybackward classes The block,

however, bas oot found popu1ar use by local rura1 populace.

Industrial materials - cement and steel: The use ofindustriaI materials like cement and steel

is increasing as is evident from œlISUS records of1981 and 1991.' Discussions with building

material suppliers at Raksa and Jhansi reveaIed that sale ofcement in rura1 areas bas increased

substantiaUy in the last five years. Convenienoe ofcement as a binder was CiCpressed byDevki

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 he1ps to cure the cement.

Two medium scale cement plants have been started in the vicinity. However, the

cement genera1ly prefeued is oot from the nearby Diamond cement factory but from the more

renowned Rewa Cement Factory at a distance ofapproximate1y 1,300 Km. from Jhansi.

Cement is bought at building material outlets in Raksa. In Lidhora and Khali1pura, the

percentage ofœment used is much less than in the four viDages studied in blockBabina. .

The use ofsteel is also inaeasing in the region. The pen:entage ofstone roofS

supported by steel beams and TIL sections is 12"10 inRaksa, 7% in Dhikoli, 6% inPalinda, 2"10

and 4% in Khali1pura and Lidhora respective1y (Appendix 4.2).

Tables 4.1 (A) and (B) snmmarise the above disOlssion on extraction ofraw materiaI,

transportation te the viDages and the processi"g ofraw materiaI into masomy and roofing

e1ements.

'Rd"c:r Appcudix4.4.
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• Table·UA: Summ2ry of building malcriab in lbe sun"Cycd >illagc5

•

MateriaI Soartt TYJ'O EnnctIoD T.....portadœ

Mode e- Oislano:< Moo.: e-

EanIa FocIdIl Ccmmcas Manual· seU"! Froc/Le \·3km (i)Hcod_ (i) F... oa1y ..1f
_loyal labour (ü)Be Iahour. (ü) FRIC l!

...ncd. <a>h If......

RL MamW·ocIfl SloIcD 2·61....
Be 1 T......

F... ifownod,
cmploy<d labour <a>hif......

Rcvcauc 1an<k MlIIIU01, Le 2-8km ·do· ·do·

"""""""'"-Primuytimbcr Taobcrmcn:lloœ Bel....,.. Cuh
-.1......

Scoandaty ca. FoddoI ManuaI.'.clf Cuh/f,.. Bel....,.. Cuh
Mohua ..........nt!.. -own1lUml

Scoandaty FoddoI_' 1.abouo'- f,.. 2-8km 00....,..· F...
BabuII KanIlW RL -'" birocI

Tcniuy- FoddoI .......... MaouaIIocIf F",/Le \-3km 1Ico<I_/Be F...
Ipamca.
l..ooW>a

~raiduc o-rlClds M......u..1f F... 1·3km Hcod_/Be Frce

Cowdzm& o-/ClIhcrs allie ColI....... ocIf F... l·)km Hcodlood Froc

0lllClS allie ColiediOll • 0Ihcr euh/bofla 1 km Hcod_ F...

SoDd:

Coonc Ccmmcasl Monual ..lfl Froc 1Le-=!> 2·8km OC IlraClor Froc ifownod,
Q<wTy COClI:>dDr ......Jhirc<l euh if......

Fux: Rh."CI'bcds MamW 1<11'1 Froc/ Le· 2·8km BC/Iroaor Frceifownod,- <a>h -ownIlUmI euh ifbin:d-BouIdcrs FlClds 1commoas MamW.ocIf 1 Froc/Le Be 1T...... F... ifownod,
cmployooIlabour <a>h ifbin:d

RL MamW· LC/StoIcn 2·8km (i) Be 1T...... (i) F... /1UrcoI.
COClI:>dDr (ü)Tnod< (ii) euh

Draocd_ Q<wTy MamW. Le 2·8km -do· ·do·

"""""""'"
SloacI1obo Q<wTy Illuûl&. C-pn>l". 8·3Skm ·do· -do·

"""""""'"
Sloacdust Sloac cnabcr CoIlcctioMcIf1 Froc ILe· 6·14km Bel....,.. rroc ifowncd.

Dump& in riw:r """""""'" euh -ownIlUmI euhifbin:d
bcds

~ Sloac crusIl= - euh 6.\4km Be/_ F... ifownod,
_or -ownIlUmI <a>h ifbin:d

ümeICancoII Sbop F"""'Y mode euh 6.14km BC/_ Froc ifownod,
SIocI -ownIlUmI c:uh ifbin:d

LegCtld:
Le -1.abouo' Cos!: BC • Bullocl:= RL - Revenue land ( pa"'lCnllandr, Self· lndia1<S Wlll"id fmUly Iobour.
BabuII KanlhaiIlpomcaI ........ • Local ........ for bobnia1 ....... ..ra A;>pcndix 4,1.
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EJcIncab 1Raw:\latcrioù
1

~uetioa

1
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~t-"Eknwftœ

EmUt I..ooQ1I FI CJ RL. SelfIIOQJ~ Freciaobl Had "-1' llC' Fra: Ifown.~ d'
,::ninlxm.:c tn.."1« hir'N

Gumma I..ooQ1I FI CJ RL. Self IloQI b.OOw' frec/a.hI tl=4lo.Jd.' BCl Fra: ifown: <::3>ob li'
l:nin:~;.:c tr.o...,or hir'N

Kanprur GwnIllQ ~ A1~/from ~ BClIrXtor Fra: If""''ni~ li'·
~ hircd

Concrdc B1odc. Qtwty .. b.:toty F~/from Cbbl ac1f Be' tr.k."tOfI on silA: Fra: ifOW1\I' Q,'!b if
~ 1.lbour hm
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CItapn Khaprcl Lo.::ûI fIC! RL Self+ lo.=ù sani- C:lUl+ (pin H=41oad IOC j Fr« if..-nI =oh if
wJl~-dbOOur Tr.aclor hir'N

SloacBc:un Qtwty ~"Cl:dsilA: C.v.h/pin BC'lrxlor FI"«' if..-nl~ if
mr'N

Skc!lbcam Fxtory Fxtoryl bool# lit ~ BClI':a..,or Fm: if"",TIl o::bh d'
llboo. hircd

-W-~Bcam ----

• T3bZe·U B Summ.uy of pro<:c:ssc:d m:l..;onl')· ;md roofin::: C1cmCnL'i

F- F"lelds; C"C~ oc - Bullock. Cart

•
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Figure 4.1 C. BundiDg materials :and demc:nts
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4.1.2 Building Components - WaIIs and Roofs:

WaIIs: Four main types ofwalls were observed: (i) earthen walls in cob and adobe, (ri) fired

brick masomy waIIs using two types ofIocally manufàctured bricks - einth orgumma, (Iii)

stone masomy waIIs in random rubble or khanda (dressed stone) and. (IV) composite masomy

a colI'.binarion offired brick and random rubble in Iayered courses.

Cob waIIs in the area range from 2 ft. 10 3 ft. tlückness, and are not buiIt tapering but in

paraDe! plumb from bottom to top. Adobe construction uses unfired bricks laid in mud mortar,

plastered with mud and dung.

Fued brick and stone masomy are usually laid in mud mortar. The wall may be 1eft

exposed. the joints grouted and pointed with cement or eIse the surfuœ is plastered with mud

duog or cement-sand plaster. Most ofthe older construction bas been built with waIIs 2 ft.

tlück, whiIe the more recent ones have 18 inch tlück waIIs. Brick masomy waIIs presently

being built are 14.5 inch tlück. Ar. one place in Raksa, a new mason bas built 9 inch tlück walls

in 1ùs house, but load bearing waIIs 14.5 or 18 inches tlück are the preferred norm. Random

rubble masomy waIIs ofabout 18 inch and dressed stone masomy 1 ft. tlück were observed.

Composite masomy for waIIs is very popular in tlùs region. Random rubble increases

the volume ofmasomy and a 1ayer or two offired brick after every 2 to 3 feet 'leveIs' the wall.

The number ofbricks that are required for the house is, thus, greatIy reduced. A glance at

Appendix 4.3 indieates that tlùs type ofwall construction is more expensive than others in cash

terms, however, as indieated by villagers, ';lCOnomy is achieved due to the utilisation ofleft-over

einth :rom previous construction and freely available boulders.

Roofs: Two predominant roofs found in the study are: (i) double sided pitched roofusing

locally manufaetured clay tiles - the /ehapre/, laid on a coUOtIy wood under structure, and. (ü)

tJatfarshi-pat1i roofofstone. Commonly observed spansin the region are 10, 12 and 14 feet.

Most 10 feet wide rooms are spanned end to end with stone s\abs. For longer spans, slabs are

laid on intermediate beams ofstone 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 ofconstructing intermediate Boors was observed in

Kanchanpura. The residents use a split bamboo mesh over bamboo under-SlIUClUre, which is

p1astered with nwd and cow-dung on top. The bamboo is locaIly avaiIable and grown by

viIIagers for construction and other purposes. A1though c1umps ofbamboo are found elsewhere

too, their "hlisarion in construction is limited to under-SlIUeture for clay tile roolS, as fences

and for gates around courtyard and fields.

A small percentage ofReinforœd Brick Concrete (RBC) roolS and Iintels was

observed. The skill needed for reinforcing beams and sIabs is not yet weil understood by local

masons here. One finds adhoc reinforcement where the user is IlOt knowledgeable about the

stresses and loads on the beams and roofs. Most masons who do reinforœment work have

learnt it eitherby observation or as apprentices to masons at oddjobs in the city. They use

rules ofthumb which tbey change and adapt as they work with the material.

Table 4.2, and Figures 4.2 (A) and (B), summarisevarious roofand wall types found

during the study. The percentage ofvarious roofand wall types observed in the viDages is

presented in Appendix 4.2. Discussions with artisans and other viIIagers revealed certain

characteristics ofthevarious wall and roofcomponents regarding SlIUetùraI perfonnance,

frequency and type ofmaintenanœ and type ofmanpower required in both construction and

subsequent repairs. These are swnmarised in Tables 4.3 (A) and(B).

Construction costs ofmasomy and roofing e1ements and building components have

been ca'"dated for a standard room oflOft.xl2ft. area presented in Appendices 4.3 and 4.4.

Costs are based on local materiaI and labour rates. These however, do IlOt represent aetuaI

expenditure made by the viIIager. Tables 4.4 (A) to (H) present the cost breakdowns into

materiaI and labour, monetary and non-monetary components, thus indicating where the

V1l1agers economise in construction.

The proœss ofconSllUetion can he divided into two broad levels ofaetivïty- the pre

site and on-site Ieveis. Each of the these can he further sub-divided. Charts 4.1 (A) to (F)

desaibe the activities at each stage for two types ofwalls and roolS.
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• Table 4.3 A Performance of ""aIls

•

WaDTffId T)'Ptol FreqUCIK'Y oC MaiDtamrd ~ Rana.rils
c~..,. _'n' e~ _Int...• ...... ..,.

~

Coll i'Iuaa'izI&witb MOIdhIy 10 lit- W_oCthe Low bd bc:.ria& Easy 10 mait4aiD aod
Self ml)d aod dung. mnuaI houx mainly. raquirellbick waIb. C1CIlIIItrUCl" cw:ry

uPC' _liaxathe ..)llC'IDI.!!y 8ÏDa:Je~ family~-
man. _doubIe~ ccalribukto da

bamœ~ CClIIIINCtiaa aod
~ofwalcr 1Mftman.c

iasr- - knIliteI.. ~ialocal

DIllIlda1bic:k Iiftt.cb. acommon.
MoW.unbuml Bâ-&nnual ID -do- SàIsJe ID two l&ORyl. RcguJ.r~

.lII1IIp_ -do· lIZlDUaI _ bkc Ix:avicrRlO& CCIla~ otUct by
Self... lCmHkiIled Likc-. ProbIcma of cbe.p aod driCiall.
and lkilIed input WIlcr ingraa. Fm iDiùal CllIII2nIaHxL

CIllIllNCbco ID&)'caux AcocnbiNIion of
lbr'iDkaF a.cb duc 10 acSobc: aod firDS brià;

ii1npnIpc:rdlying aod ~inR»:sa.

ldIlînR ofmortu'.
&rdrlll .... Littk~ P1ulcr ooce in 10 ~oC Coasidc'ed by Ule Ioeal Lime wash is mainlv
lIIOriar afta'joints have 17 l' YeatS. Ume joints. KIf... - asa 'VI:IY moag for acslbclic:~
Ski1Iad muoa ... bccn groutcd wilb wub~lyor ~1cxl aDd dlicic:at wall witb or witbaut a~
umkil1cxl (tclf) a ccmc:nt-Alld once in two 1.0 input. Lime ~systcm. of<:cmaIl.. Wld
input nxxur. Lime tbrcc~ Lime wubdaoeby Wa11s ur1bk. Tbc ~.lDmaay

wuh aod a pIuIcr bucd pbsl.cr more lCIf'orby locaJ muoaryUDit ilm eues, 1bewall !lad
COll once. 1hIn40~cId labour. porouI thm bolh1be bccn \dl cx;lOICd a.'lc'

bu oot yct DeCdcd gatIIUIIQ aDdtbc~ puliIlg1bejoims for
repI:l.cemenL bIoc:k. oCthe arc&. moretblD,

Sbridcaaecnd:s as _witbout
above. aDY advcne affed$

e.-la...u Two toreur~bd ~wallae_____
·do- ·do· -do- bearin&.....n..~ wilboutpDdjoilu

la<M'tar is C'\IUl aDd ÎD p1umb. oftœ show c:bm;x-
Skillcd_'" anc-1hÎIlIlcr-upto 9" ÛlIide afta' aloag
IllllkiIlod (Id!) wallatobcbuilLUgblI:r lZrdâl oCraiD.
input Ihm .ftlha1JawI bishcr

produaivily. More
tlOtOU&tbIn the d"rh.

80GIder__ III
UuJcorllO Large UIlOImII oCnxxur Lime waab fCC'

.... -nu- ~afta' -do· ·de· rcquired. Walb arc w::ry acIlhdic RUCm wu
Ski1Iad maoo ... joiala MYe bcm lbick due tom.c oClIIlÏt. fCllllld OQ a1mac. aU
-tiIlcd (Id!) growd aod!CC' a Off-pllmlb -:Ils bcuJdc:r llCOC wa1Is.
input COll ofoluIc. ~

C_.... SelfCOClSIrUdica ma)' A w::ry pupubr mode
-.,.1II11U1d -do· .do· ·do· Ic:ad to clf-plumb \Wlls.. ofClIII$ZnIdioII
-nu
Sltillcd muon ...
umkilkd (selO i

~--. <icDcrally trouble LitlIe CC' no Lîmewœby LlI&d b=ring wans. 2 ta Rqu1Ir COlIS oflimc:
Ü#lllllll1II &cc: aftcrjoints maizIl.awlo: family 4 StOI'C)'S. wœ may bc daoe forœaaeId__

bave bccn groutcd. loCI1hcIic: rcasoas.
-.ur ElqlcmM:. rl'lUDd oaIy
lplCialiJod~ in wdkIŒbouscs.
... llIIIkillcd (KIf) i
eo.crcw Wocb CcmcIIl0AD4 P1ulcr ooce in 10 Pl.uU:rby I=propcr~ Tbc~tampcd----- pIulcr and lime )'QfI.limewab muoa.lime kadllO ÎDCI'aIClll bIccb are UlCdu ÎD
-.ur wab 10 prcWDl cvcry lCCQClf! ycar. wablClfor porœity. lc:uI mix SlIDd DCt bd-
~iIadlkillcd mois:lurc~ locaJ labour• aWccs il Iow 1cId bc:mac.--y
... IIftIklllod heU) ~ lIIIÎtL
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Chapter n'- Building Systems in Rural Bunddkhand

• Table 4.3 B Performance of roof.

•

Roo(1)'jl</ T~'peof Frequencyof MaiDlalacd br Structural Renuarb
C_by m&ÏDteDucc maincenance Pcrfol'1lWlœ

Â1U1prdOD Rep' tof Appœ.IO·I~ Aœual me;",=mnoe Roo& sas duc 10 lbougll

AcocWlpom.. - ...... tiIcs DClCd 10 be COD be cloac by ..... -J;>ca- ~••euyond

auele....
adjUlbnCal in rcplaccd ......ny. m<ml><noClbo _mdlcù<if bylb<
propcr pooiliocl. A1lc:u:r: once bcforc fa.,;]y.ol'hougll the' tiIca bave no( ~. NonoaIIy.structure l''':PI: lof momooc. tib an: UZlllcMINauTc beca adj......s weil oCtùclia

Self. aomc lCmi _ancI adj......s .. plaœ. rcp' llÎlQnc Tdca_wilh . • iD. the
okiIIod input -........ .....-. by lbe.- oClbe lllClnkc)ojumpUIg<Xl boux ror oonuaI

rtima cac ofroctiDg or lINaUn: may be famiIy wi1h lbe 1!l<m md Dy.way" ~ The ........
termite iaf'cAIlioa. replaccd.:'ll'lCC' in five 'Womcn~ bclI>y wiad. Roo& bclI>yllDdlbequahty
(Ilq;uIar lIDClIùllg __"J;>ca- aUow"'" !>f_••
duriog ooclùDg -......inJ """'P"'g iD ooclùDg po... oCCOOlXnl._.......

ycan. -. f;omc: ..... oCr""

-~
.................

1JuJprelOD Aso\love. cxcept lbe Roo&WrIy ..... •

N«IIII}.f_ &.qucncy oC..... liaIc~

UDder- ·do· and~
- cIo- obscr'Cd. Ral. .. ·do·

rcpbœmcnr is a!lcM:
slnIcture ~,1tol0

Self'+ lOmCtimcs yeu>.
scmi slollcd imlut

FIII'SlU .. stone Lc:lItin&joinIs llC<d lflbe S1IIÛOe is llOI Simple pauling CommonIy."'ai1ablc Provode> ruor""""
sl.bs OD walls 10 be p1uggcd.top lcn><ed, Ibo top is cloac by lbe houoc- stone: sizcs p:nnil « sI«ping and

SkiIlcd ....... -
nccds.obe plastcmI once in :2 !loIdcr. pcnisIall room lpAnS > 10 :cIoc!lo,sp;.-.:.

uookiIIod (scU) pbsI=d. .. 3 )-can. joinls an:: bbrcquirca fCd. Vertic>l pamcL:.
~ ..oftcn. skillod mDOn. a.1c

FIIn/ù - staac Looger-- As.-.but....

slabs OD staac ~bcom "'J'CO'Ï... Beamr.

beams Sl<iIIod-
-do- -do· -do· roquUa ean:ful ..ico.I1O r......ppon

tc:mHkilIcd+
1C1od.Îoa and arovabueJand
draoiog. Cncb ~dcvM:co..uookiIIod (scU) obo<ncd undor
""*'"' àIlproperl)'
laid bed bl cl'

FIIn/ù - staac As o\love._1 Asabo... Looger-
slabs oa steel bcams llC<d 10 be n:paU1IiDg01'_1 poaiblc ancS.'or

beams SItiIIcd-
paimcd apiDst bcams ran:ly -do· a11owo..oComa1Icr ·do·

JCmi...sk.iUcd. nlSling lUldcrt.ù<eo. p;e.:a oC...... tIa1lL

uookiIIod (scU)
Cncb obo<ncd
undor """in&'
impcopctly laid bcd
blo<b.

Bamboo ~1uI<rillgllx: ~in3to4 MOCIy cloac !lY lbe Usilytakcu•••d.anl Tcrmdc infCllalion

iD~rmedia~ lIlrfaoc. yem. womcnofthc 1;"and dcad _ 1IaI.co\ wi1h ......

fIoors Scmi-
Rcpbccmcol in bouse. So coIIapoe obo<ncd fwniplioa. no roi.

1kiIIod ... umkiUcd
CUl: orroc or orl'Cph mcnlmadC' ot.erYcd u il is MC

(scU)
tcmùtc inf~on. ln 30 ycan aincc c:xpoocd 10 moislut<.

c:œslnIC:lion. OoIy found iD

~1uI<rillg llx: Onc:c in 3 to S -
Reiaforted Normally Jo sc:mi. Oampncss may Mon: prd'ClTcd for

Brick CODcre~ S1IIÛOeif.... yw> skillcd or skillcd obo<ncd due 10 lI&iraxaw.. non-

(RBC) LoeaIIeily
lcmCccI masoa is c:al1ccl. poroWl)' in bricb I1nOC:lI>ra1la11ck Ilw>

baod okiIIod and impropcr roofUlg lIabL

lCItIÏ Iltillcd'" coocretina.
uookiIIod (tel/)

Relaforted loadcquaIe Very few 1UdJ roof)

c.mcat koowJcd&e .cpnling lCC'a in lhc arca.

Coacrete
-do· -do· ·do· llx: 1cd1niquc ia

(RCC) CiIy baod
_ iD llx: tuIhoc

aIlC1_u1
akiUcd -+wmi-

rcioforocmcDt.1IcillocI+uo<'ciIIcd
(scU)
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Chapl~r IV - Building Sysl~ms in Rural Bundelkhand

The follo"ing chans break the COSlS ofbuilding dcmenlS and componenl5 inlO monetuy
and IIOn-monc:wy compollCnlS. The COSlS caJcu1alcd in Appendices 4.3 and 4.4 are taken as base ,-alues.
The breakdown is al the inc:o= Ievel ofa 1aDdIcss :md/or small fanncr "ith the follawing paramclCrS:

Freely 3'I3iIabiel collcaabl~ materiaIs • =0 cash value.
Contrador conuollcd malerials • full cost as cash \-alue
Malcrials bough: al sbop • full COS! as cash value.
Unskillcd labour· seIf-bcIp "ith zero cash \-alue.
Semi-skillcd and skillcd labour • full COS! as cash ,-alue.
Transport costcd as part self (25 or 50%) and part cash.

• Tables 4. 4 A to B Building d~meauaad eomponenU - break-doWl: of eOD$lr.Jction cosu:

•

Building dcmeau

A. EintIt at Lidhora:
EnlIf'IIIlIlb:I:re M..trrlaIs Labov Tnnsnnrt TObI

Froc Bau"'" Un-Ilil1cd. ScmHltillcd Skil1cd (lv." Hm!
Eonh Froc 0

Eonhcti 14.S% 14.$%

WaIa'1nR. kncadin~ 4.N ~..
MouIdinlt 8.3' 6.2% 14..5~..

Laodislo JUin 6.2% 3.1'" 9.3%
JUin 4.2% 4.2%

0.-ad 00hcr fuds 23.... 23.8% SI.6%
T 1.'" 1.'"
M_ o 25.11% · 9.3% · - - .36Jl%

:N'_Il r taI'9 25.&% - 37.4% .. .. · L'l% - .63,2%

B. G,,_ at Paliada:
""'-'....... Motoriab Laboar TrartlftOrt TObI

Froc BaudU U1HIUllc4 Scmi-oltiIIc4 S<i11c4 0.... Hm!
Eonh Froc 0

Eonhdi""" 12S% 12..5'
WalCriNt. kDcadirK:: a. moukiirtR: IS% ,S'I!. 20%

+ JUin 2S,," 7.S% 10%
Duno ad 00hcr fuels 29% 29% S'"
T_ 2",0 2%
MOIIC'tar'V comDODPQl 0 29% · 1:1.'% - . - 41.5%
Noa ~ comDODeftt 29% - . 27.S% - · ::% - 5&5%

C Cham /chaDrd - nat roofinl! tile:
Esnrtlditaft' Malniab Labour T.....-~ TObI

Froc BoudU U1HIUIIc4 ScmHltillcd SI:iIIcd 0.... H;r.d

Eorlh F... 0

Eonhdi 10.2% 10.2%
Waum.-kncodin. 3.3% 3.3%
MouIdio.loullin.1 6.2% 6.2% 124%
_JUin 27% 1.'" 4.4%

JUin 27% 2.7%
luntrad 00hcr fuels 32.S% 32.S~" 6S%
T_ 2% 1.7%
M .......C'DIIlIPGIIftd .- 3:1.''' · 7.9% .. ",. - . :.~'llo

NDDII taLr-.COIII~ ·3:1.''' . 25.1'10 . _. .1%.. .... - ·511.6%
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• 8uildi~ Compon~nl..
\\alb and Ro()r~:

D Coh 'wall con...truc:tion"" "
t~ilu ..... 1 :\LaIrn..I, 1 ( ....he..... 1 Tnan....>rt 1 T.,gl

l'n.-< 1 B,,,,d,l 1 [·I1·,",lkoi 1 s"nll·,",lk.1 1 Sl.Jlk,1 ; (}w11 Il,,,·.1

1'"..J."1" m.' 1 1 1

..\'::fl- ~oL"I~· l'r..... 1 1 1 1

[),':I:1II1: 1 1 4~.t'!('; 1 1 1 4~ (,l,

1...."1111: ;u..llUlI,hlll" 1 01""1 ~r -4" ""'-- - ~ .
Tr.m.'f""n· 1 K""r ,,- Ill.:' .-. -.
,,_..1...", ......-....1 " . 1 . . ::-~ ~~...
S ....mCWMt.on~_l - . 1 !l'l.S<;- . 1 X.~-:; '\IR"

F. Einth ma.-.onrv in mud mortar:..
~u", :\olalf'riah 1 l.abnu.. TnoR\DoI1 Tnb(

rr..-r P.lJd 1 l'u.\kllk.l 1 Scn..~,L.lll..·.t 1 SI..,lI.·.! 1 lh." Ibr.''\

El1Il/t ~~.~ l'J.'o;. 1 1 1 "i;~ :t'"",

E.il.tth .hcl!un:- h,r "hllf't.l.r 1 ~,~r; 1 l,~f~

~,.....",lnn.· ""'.'rl.:. 1 11.4':; C).6~ l~';'-; 1.-l4';

Tr:U"f"',n: t<ull,..:k cart 11:'"...,.,. 1 17t; , ....... ,.,J..'Ji;.. ~ .,
"".,,:db.Ill.'tlU.\. lu.>I, ;u'l.l N;u'll\ :':7't;. 2.5~ 1 ~,~

M...t1ar" ~DClftftll 2l.SO:< 1 l).r'~ l'ot<;; ,.~ .&KI''';'

:'Iion-rnonrtllOn' ~_l'Ilt ~~.i 1 14.6<;; t.7~ s:~

F. Comoosite ma."OJlrv in mud mortar:
F..xtWftdilu", 1 ~bIC'l'iaI, 1 Labnur Tran'IM"" 1 l"lbl

Frtt !>;ud 1 t ·u·~IoI""d SCtlu·,lIU....t SI::II"d Ch." lIu ...11
El1Ilh 1 9.6'; ~..,,. 1~~r~

B..,uld..-r< 14<;- 1:"'; ~~JI';

E;u'1h dll:::mr r,'r III<>rUr ~.~r; 1 ~ ~-:;

~''''''\I1rV ''''\l'~ 1 ~1 ~l;;' 1 pt..;· ~ 1 -Ill 1<",

Tr;ul"""" 1 1 1 :!t-; l~'; '" ~..
~11",-.:ILlI''''lt.l'. l'.....~ ;ml! !"I;ml' ~.~~ ~.~r; 1 1 iIÇ ..... o,
:\!CIQ~('\"",""""'1 ~;~~~ ~ l". :t,.~ 1 ~,4"; 45.9G
S-OmOlHbrv~..........I ~•. I~ 1 ~("'; 1 . 1 :2c; 50&.1 ..

d. )Bab 1<\th1 fiat la '(Cha "KhG." rpn apn . c ,. ti e on. a ua· u acaCIa un er-structun:-:
F..n>rtJdiluF'r 1 ~btrri:lll.. l..ahctur ! T.....n......., T..ul

1 Fr.x 1 ~d l·u·,IoU...1 1 ~lIu,~IoUcd SIoIl,~1 O"'l Ihwl

Khallrrlllk.. 6.~'; 3.6<;; 1 'J.xr;

l"ndCf~"lll"': r.ll'I~rl> • .\fahua 2)\.~t; ! 1 ~)i ~',;~;;

l"nd=truC'lU~' nutllll' • ACo1<."Iol 4~'; 1 -lX";

S...I1IUJ:u!"I'.....1' 1 l (,"; 2.~~ 1•. i'';

Tr",,'!""" 1 I.~r~ 1. v; 2.(1':

",t,.....-.:lb.n<.lt.l.. " ... ,1- 'Llld l'I1.uJt, .. <;,.. ~.~~ <;,-_.. . .
\lon~mm-t 34.6',; ~!'~ 1.1'-; .lK.4":<
S""mon«Rl"'" mm_t 56.~ H,r,; IV;' 61.6 r..

H Farshi • stone slab on !>1()~ beum.."" .
Emmdltu", MalC'l'ial. 1 l..abnu,. Traft\Df>rl "r'Jl:a1

me: P.lJd 1 l·"••IoIlt'<! 1 Senu., 1011<'<\ 1 Skllk,l c...." IIJr~d

Slolk" \l~ ;and t<..-;l.m' 33.7<;; 1 , 1 ."~, 7~;'

{"cmcnl;ll:l:rI:J:;J1t" :and~ Ill';; Ill';

1..:L"'''l: the rnor 11.5r,; 'J.6<;; I.Ur.. ~~.4';

Tr:Ul'''''ll'l 1 4.1';; 4.1';; ".2'"
""I~lbllroll.'. tont.:and rùnt.\ 1.~~ ~!i':; ~~

~_mrv t ~":zq; .),(,<; 1';.~'-;' 4.1~ 1l2.2'%..
S_ClCMbn-_-1 2.Sç. lL6~ 4.10:;. JIL~o;;.•
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Chapler IV - Buziding s...'SUTr.s in Rural BundeIkhand

• Cbatt 4.1 ~tioD of CODStructioo AMities ÎDto prc--site and oo-site stages

The followmg charts present the: aanitics invoh'Cd in the construction OfW311 and roof
components. The proccss includcs extrae:tion of raw materials and production ofbuilding clements. Il is
indicated 'wherc' cach of the aan"itics take place. A half-way sile stage îndic:a1es that the aar."ity
happens dose by but not nccessarily on the site ofconstruction. The distance bc:twc:cn the balf-\\~' site
and site is normally 100 m. 10 2 km.

A. Cob wall

Pre - sire: local

Earth r- Collection

Watcr ~

Agro-\\'aste ~ Collection

Dung r- CoUc:ction
.... ~ " ..

--!-----=-.........i~ .• :·

B. Fired Bricks· ciDth 1J'lmma iD mud mortar

···.f ~..; .
::'~.~:~.::-;.

Ou-si~ : local

,~I....-~::.t:;:.!6---..J

" '\.
" '\.

" "'\.
'\.

'\.
'\.

"
J::·,:~>:,:·,<r--'\.-"~'\.-,,-----...J

"

,,,,
;,,,,,,,,

",

1 Th~ ...-----i-f ~dingf
-------1 .dcmonlding

'--__Fuc:_l"'_'OOd !--COllcetiO ----..1-.-----.------1'

L_Dung_

•
51..g

--------;;..---------------------
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Chapter IV - Bui/ding Systems in Rural Bundclkhand

C. CODc:rek Bloc:ks iD Cement SaDd ~%onar:

Pft..sÎle : Remote GD - site: 1.Dca1

---.

Shopoutlct

Band
tampcd

1
Remooldc:d
-œrcd

Ma:sœ!y--------------.....-- -- ..... - .._-- .... --Macbinc --- ...

- mouldcdin-
F~'

Curcd

1Prr--sile: local

Alumina
aDdothcr
ores

Coal I-Quarr)'ing "'-
Clay Calcination

------------------------------------------~

D. COUDtl')" cla~" tile - khaprd no! OD COUDtry wood (ma/ulcm«m/QCQCÙl) under-struetun:

GD - sile: local

Pullir.g
(moulding)

~

Pre - sïœ : local 1
1
1
1
1

--CoUc:ction-;...-
1
1
1
1
1,,,,,,

1Fuel wood l-eoUectiOl1 ~:------r-----="----,
, Kim·prei.:atiœ

Dung !-eoUectiOD

l'-eou._f~_:_::rTJOd_.--,I~ ......I-------------!~ 1•
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•
Chapt~r IV· Bulldmg Systems m Rural B:mde1kJzand

E. Stone slab roof- farshi 00 stoDe beams:

Pn - ,iEl: local

Pre - lite: distaDt

F. Reioforced Brick Concn:te (aBC) roof

OD - sire: Ioc:al

1
1

: Kncadingl1Earth + \lo'ater 1-Collection~ mouldingl
: dc:mouldingf

dIying

•

Pre - siee : local

Limcstonel
clayl r:oaJI

alUJÙn:l de.

River bcds 1 1-Qwmying 1
qwurics digging

1 Rock out aops1-='
1Timbcr for ronn·l_ Cuttingf

v.ut 5aV.ingldr)'ing

Pre - siee: distaDt

Half.1qy siee: Ioc:al

Kiln
prcpamionl

firing

1
1
1
1

1
1

Ob - siee : local

•••- .•.•••;-,~ .>;-'.;; ";.

~j~&;~i;::
r:~~:~-c ".
'<.rr~·

t:J~~~F'~·

\ ,
\,

\
\
\

\,
1
\
1

\
1

•1,
•1
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Chapter Il'- Building Sys:err.s in Rural Bundelkhand

4.2 Delivery Processes - The Linkages

A description ofmaterials and techniques is incomplete ifone does not understand~

relarionship that the various role players share with each other, their resources and tcchnology.

These relationslüps. as discussed in Chapter - il. fotm important linkages that change and

transfOtm the construction practice and are the essence ofthe housing deIivefy mechanism.

This section describes the building linkages - socizl. technological and economic. observed in

the study area. It dea1s with the roles ofthe individuaI, fiuniIy and collllJlllllÏty, significanœ of

the skilled artisan and the mIe oflocal markets in the construction ofdweDings.

4.2..1 The Individual, Family and Community: Interaction ofvi1lagers to each other is al

various the leve\s offiuniIy,jati (caste group), community, and neighbouting vi1Iages and

towns. At the fiuniIy leveI. interaction is limited to disttibution oftasks amongst ils members.

This ttanslates into occupational specialisation. lending. borrowing and 1or hiring equipmcnt.

procurement oflabour or material resources. information and skill exchange within the vi1Iage

and between different vi1Iages and towns.

The fàmiIy as the smal1est unit in society bas an important role to play in the building

process. ln lower income house-holds, most construction is condueted through fàmi1y labour.

Roles ofthe fàmi1y members are quite distinct. as for examp1e. in gumma or einJh production.

Figure 4.3 describes the roles offàmily members al each stage ofthe process. Amongst other

activities. digging. breaking boulders and mixing monar are common. Adult males rareIy

perform t1:e aet ofcarrying building materials. especially ifit bas to be done as a head-load.

Setting up a kiln. assisting the mason (with the plurnb line. mason's string or in Iaying bricks)

are jobs handled by men.

In economically better-offhouse holds, mos! building work is contraeted to specialists

and 10C2l unski11ed labour. Management and supervision ofconstruction is. however,

controlled by the house owner. The roIe ofwomen in decision making is less Ob':'MlS in public.

The choice ofbuilding materials. discussions with the mason or carpenter etc. are condueted

by men. al least in public. However, basic maintenance ofthe house which involves plastering

the wans. f100rs and platforms with mud and cow-dung. preparing dung cakes for fuel etc., are

normaDy done by women whether high or low in income group, caste or class.
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Chapter IV - Buildmg ~vstem.~ in rural Bundelkhand

Tbe family IDOUIdiag eiItZlt

....,-----

EintIt beiDg, baked

Proccss of Eüatk manuf2ctun:
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Chcptu IV-Building s.vsUms in iàJraJ BundeûchDnd

It was observee! that young male members ofa fàmily are frequeIlt1y puDcd ÏDto

discussions between house-owners and mistris. 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 final voice is always that ofthe iàmily head - the grandfalher

or làther, the views and opinions ofthese young men are given due consideration. Young

women, bowever, are rarely asked or encouragecl to participate in such disolssions.

Infonnation netWOrk within a viDage is simple by word ofmouth and quick to spread.

Who is going to the cily today?, where can one find themistri (mason)? orwho's housewas

buiIt by which mistri?, what problems were encountered in its construction? and the Iike.

There are some eiders 'who know' and people go to them for advice. Most advice is bascd on

precedents, thus their experiencegathered over the years is valuable. The eiders, Iike Babaji in

PaIinda and the previoussarpanch ofDhikoli remember problems that were encountered when

a new technique was tried or the advantage obtained through a s1ight change ù: technique.

These stories are cf1SCUssed intrieately by viDagers as the}' sit under theNeem tree or other

community spaces (apparently at leisure). One was witness to a few such disOlssions in

Dhikoli and Palinda; in fila one's questions and queries often provoked tbem. The
,

development and change in construction techniques are ongoing proe:esses very DUlch a pan of

daily conversations. For =pIe, KalW'3II1 Sahu's decision to construà a new room in bis

bouseusing 14" t1ùck fired brick waDs instead ofthe standard IS", was discnssed at length by a

large group ofconcemed viDagers in Dhikoli. They had an observed a feo.... such waDs built and

tempered overa couple ofseasons and were ÏDterestcd in the pros and l.-ons ofthe technique.

4.2.2 The Artisan and Characteristics orCOnstructioD SkiDs: The artisan plays a very

important pan in the delivery process. His praetice establisbes the guidelines and therefore the

stlndards for construction. Four types ofartisans were found to be involved in the building

prc<:ess in these villages; the mason, the petter the eatpenter and the blacJcsmith.

The lD2SOD: Atleast one masoD was found te reside in each ofthe six villages. lu Raksa,

Dhikoli, PaIinda, Khalilpura and Lidhora, 6, 4, 4, 1and 2 masons were recorded respeetiveIy.'

lu Kanchanpura a community ofS masons resides.

'NIC r=rds, 1994.
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A mason oormally works in a team consisting ofa semï-skilled wolker and agroup of

unskilled wolkers. Unlike in a city, v.ilere either the mason organise; bis own team or the

contraetor employs a group oflabourers; in a viDage, this is the house owner's responsibiIity.

As mentioned earlier, rich fmners generaIIy employ the 1andless or marginaI iàrmers and their

fàmiIies from the viDage as unskilled wolkers. On the other band, sman and medium iàrmers

save on construction COSlS byutiIising fàmiIy labour to provide aD or part ofthe unskilled

manpower component. Ar. the time ofsurvey, Sriram and bis fàmiIy at Harpalpur were

assisting the mason to construet a room in their courtyard. Srïram, bis wife and one ofbis sons

had dug the foundation trench, sized bouIders fur foundation masomy and were mixing mortar

and canyinggumma to the mason. The mason only laid-out the trench line for eKCaVation, laid

masomy in the foundation and super-structure. The rooftmder-struClUre and the khaprel

wou\d be put-up Iater by Sriram himself

This proœss, while enabling the viDager to save on construction costs, provides a

fàmi1iari1y with local building methods and an opportunity10 imbibe the skiI1s. TraditionaDy,

masonhood was passed on from 1àther to son and the knowledge remained within the fàmiIy or

community group. This ~.,;tem ofknowledge transfer is appearing to break down. Many of

raj-mistri 'S helpers and students in Dhikoli do IlOt come from artisan fàmilies, while the sons

ofmasons themseIves are moving away from their fàmiIy OCOlpatiOns. Some are tuming10

agriOJ1ture ifthey have land, others are starting sman businesses or findingjobs in the city. The

mason's sons, however, have a good handle on local construction praetices even ifthis is oot

their reguIar OCOlpatiOn. Devki Nandan's (old mason's) sons in Dhikoli, one, a peon in Jhansi

and the other, a shopkeeper, were observed 10 construet an addition10 their bouse tmder the

verbal guidance oftheir fàther during the survey. The fàther, at 72, does oot tmdertake much

construction work any more. The two sons are aIso asked to assist in otherconstructionjobs

in the village.

Training ortransfer ofskills is a\most neverinitiated bythe trainer himseJ\ unIess il is

within the fàmiIy. Thus Ramprasad, considered the second best stone wolker inDhikoli, bas

wolked bis way up from an unskiDed labourer10 a semï-skilled assistant ofthe rajmistrï. He is

1 h is di1IicuIt IDsay.clcsjgno,cs a lIllISQD as a rrzjmùtri (bcad 1IllISQD). !lmbis skiII, warIaDaDsbip aDd
Icadc:nbip a1cag with 1algthorcxpcricDcc. CU!1l!1Jativdy,.,..,h in this titlc bciDgeœrc=d1IpOIlhinI.
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now ofien calIed over on bis own when the ra) mistri is busy or too expensive for a villager.

The transfer ofskilIs from the stone cutters ofMadras ta the local wotkers al the quarries

happened in the SaIne wa"';j. Stone dressing into reguIar lchandas is no longer linùted ta that

period ofthe year when the Maœ-asi stone cutters pass this Viay.

Young men lIÙgrating as construction labourers to Jhansi or other cities often retum as

masons, bringing with them the knowledge and skiIl (ofien incomplete) ofconstruction

techniques being used there. For example, Deendayal al Raksa. afrer having wotked with a

mason in Jhansi, now cIaims to be a skiIled aaftsman. His value in the village, calculated on

the basis ofdaily wage rate is, however. only Rs. 50 per day. that ofa semi-skiIled wotker.

The aetivities for whieb the mason is valued are foundation masomy. super-structure

masomy in brick. boulder and dressed stone,farshi-patti rooiS, àressing a stone beam. cement

plastering ofwalls and roofs and 1a.ying the RBC roofin increasing order ofimportance. The

mason is also asked ta do mous types ofdecorative plaster mou1dings or arches in the tàcadc.

especiaIIy in the doorways - thus emph:!si:".ing bis role as an artisan and a aaftsman. rather than

a mere technical expert RudimenlaZ)I keowledge ofmasomy wotk is known 10 aImaS! every

one and il is often undertaken by onese!f(unskilled) or contraeled to semÏ-skiUed masons for •..

reasons ofeconomy. This results in poo< quality waUs that require frequent repair and

maintenance. Preparation ofunder-structure and 1a}ing a khaprel roofare also aetivities for

whieb skiIled artisans are normaUy not required or calIed.

The carpeDter: Fabrication ofdoors and windows is ooly a small part ofthe carpenter's job.

His main wotk involves manufilcture aItd repair ofagricultural implements and bu1Iock cans.

The carpenter's market in building bas further declined with the scarcity and rising priees of

timber and an inaeasing popularity ofgalvanised iron door fiames and shutters. Each village,

however. does not have a carpenter. and the serviees are procured from neighbouring villages.

The blacksmith: Like the carpenter. the blacksmith prirnarily eaters to the requirements of

agricultural tool5 and implements. TheLoghariya tribals from Chittor arc the main source of

b1acksmithjobs 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 ofJhansi in Chïrgaon and Badagaon villages. but their influence is

not evident in the use of1ired clay produClS, especiaUy roofing tiles or khaprel in these villages.
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An earlier SUIVey !lad r:vealed that the live potter families in Raksa had given up their

profession as it v..as no longer eeonomically viable. A broad community-based knowledge

regarding the manufacture ofthe chapti khapre/ càsts in these ,illages. lnquiries regarding

'who' specifically manufàctures khapre/ in Dhikoli and Pa1incla revealed that marri vilhgers

'know howto', but some are better acquainted than othersin theskill of'puIIing' (moulding)

the clay mix. Many villagers, both young and old, claimed to have manufactured khapre/ for

themselves or for others in the 'illage. They are not professional potters in the traditional

sense, but have gained this skill through practice. This issue raises the question ofclassifYing

the skill. Is it a 'local area' or a 'personal skill'.1 The manufacture ofchapti khapre/ in this

area seems to fàll in between the two and can probably be classified as a 'sertÙ-speciaIised local

craft'. The sertÙ-skilled worker is only called in for 'pulling' the khaprel. He charges Rs. 50

per 100 khapre/ 'pulled' which aetua11y forms only a small percentage ofhis main income from

agrieu\turaI or pastoral activities.

Remuneration ofthe artisan: The traditional system ofjajmani based remuneration bas ail

but disappeared in this area. Some land-lords still practice it "in ortier to keep theirho/dover

artisans and to maintain their superiorsocial sJaJuS' (Chattarpal, village DhikoIi, June 1994).

Table 4.5 presents remuneration rates for artisans and the unit ofwork norma11y chargcd for.

A1though 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 clay ofthe mason or

Rs. 50 for khap;el pu!Iing is negotiable on the basis ofdaiIy food or grain or other goods and

services - never tota11y but often partiaDy compensated
Table 4.5 ArtiIaDs' i CWILiICntiaa nies

IC<m $ -:B1_/lMpea (1/s.)•

ILocaIIICIl sI:i1Js VcmJS pc:r>caal sI:i1Js ore exp1aiDcd in Chaplcr 2.

- Volt IloIdV'" C s tt·a...., e-...-..._
1Ila.)" lDdlcaI<d

SI<i1IccI ...... pcr 8 bour day Ra.60 - Ra. 70 0ftaI. but dccr<asins Graon. daily rood. inIuI_
pcrilcmor pcrclav bucdpa~

wmo- pcr 8 bour clay Rs. ~5 - Rs. :50 Somdtmcs DaiJy rood, gram...... -dav
UlHIWIcd_ ·cIo- Rs. 30 - Rs. 35 ~ DaiJy rood. gram

_dav
Carpallcr pcrilcmor Rs.looopcr 0ftaI. but cka in& Dailyrood. ...... inu""","

-t...doorl door. wood bucdpa~.aodit.
wioclow incIuclod.

el,ctsmitb pcrilcmor 0ftaI wdb iroa. iIIOD "wilh 0Id iroa. gram
wmo .....

Pca<r-KhDprd pcr 1000_
Rs.~.,:~

SmdÎmcw DaiJyrood........ (aaIv '")
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vw..~ :'olalA~ t:pz~:: dIaIl:iD~ Enradon: ..tdJA: :O;C"I'I'bocDo:
ftpa1n: pl;atcr. (jp<Ji.. ...b<*: roof or Wall _ rooms iD nbt1n: comp~ly_

paWID~ftJlladft: ~ homesbdn::
brokm roofdles. COIlSlnIC:U'lI

làJu.a ~. 2S~. ~~. 3pprolC. l~o

Dhikoli ~O%% ~. 25% 3pprolC. 3~,.

~Iinda ~~·4 I~" 25·'. 3l'PI'OlC. ~.

r:a(new) 3~% IO~" ~O% :tl)llfOlC. S·o
l-Jl:tl i1DUI'2 K~~" 1004 ~.. Sone ob!ocl"ved,.
üdbcr.a 7:;% t~% 8% JcuIhmZ%

• Table ':.6 Building acthities in the five 'IoiIl:ages·

• : PCTCcntagt Il f;QIcwliJud lU pcrohsC1"\ICIflOff" WllJda:ed by tM lII1Qgen dl<nrrg~. an cn'Or of+(.~ Il~lb1L TMfigw'es
abow nfl«tput;ent~ofl0t41 bUlldlrrg caMI)' ofwmOlU lYPC king ..nduroJccn dllnttg the pulod ofthe SW'W'Y and not lhc
pvr:eillaKe Ofl0t41 hou3u

Collection of building clements for"
the Dm sc:2SOD? Harpalpul"

~~~:;j~~";r: - .
\." .

Collection of building clements
for" the nm scason~Lidbora

•

.;

Up~din= a wall aCter
dcmolition - from cob to
comp&.lite masonry
at Lidhora

Repair and MaintCD2Dce 
Resctting tbe khaprel roof 
SaJuuiya Basti at Raksa

Repair and M:üDtenance 
Plastcring the Cbabutra at Dbikoü

Building activity in the villages
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4.2.3 Local Markets and Building Economy: Most bousing acti\.ity within the villages is

reJated 10 repair, maintenance and ectension (fable 4.6). Much orthe repair and maintenance

utilises rnaterials like /ehapTe/ and~which are selfmade or manufàctured withïn the

village requiring littIe exlemal skilled input and country wood coUected from the surrounds.

OnIy for items like cement and steel are the material outlets approached. Stone slabs and

khandas are directly bought at the quany, while sand is procured from the contractors.

AlI ofthe villages studied except KhaliIpura and Lidhora are fàirly weil connected 10

the main road N.R 2S leading from Jhansi to Shivpuri. Along this road are various building

material outlets, mainly for cement, slaked~ iron, steel, and Kanpuri gumma. Raksa is the

main shopping area for PaIinda, Dhikoli and Kancbanpura. Transportation is mainly by tractor

troUey and bullock cans According to the owners ofsome ofthe building material outlets, the

number ofthese shops bas increase:d. though not substantially. The sale and purchase of

cement and aggregate is inaeasing as rnentioned before. Majority oftheir clients orgrahak are

~ mainly from neighbouring villages that are weIl cormected by road. Business peaks up

during summer. Credit is given sometim~ but only to regular or known clients; late or

instalment based payment is sometimes accepted. AIl the building rnaterial suppliers in Raksa

possess agricultura1tand and the ~shop' is not their only source ofincome.

i-Aanpower source in the viDages is local and at least one masen was found in every

village surveyed.'Local masons are kept re1atively busy during the construction period i.e.,

from April to June. In the words ofthe raj mistri at Dhikoli - "in this season (summer of

1994) 1ht:tve net hoda single dayjree." Inaease in brick and stone masoruy construction bas

resulted in an inaease in the masonts market. Much ofthe ~extension work' in Dhikoli is

curently done with fired brick, or random rubble masonry and stone orRBC roofs. requiring

the services ofa skilled workman. Work pressure decreases from Joly 10 March. The artisans,

however. do not invo1ve themselves in construction aU the time. Most ofthem possess at least

2 to 5 aaes ofland which are cultivated once or twice ayear. Some migrate to the city during

periods oflow construction activity in the village or wade as labour in the fields oflarger land

lords.
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Due to the agrarian nature ofeconomy, incornes are seasonal. At L'Je rimes ofthe !wo

harvests, in November and March fanners are flush v.ith monies received from the sale of

crops. The mason's market peaks up al this rime frorn May to June. The November harvest

heralds repairs and maintenance for the festival ofDiw.·ali, and for maITiages. The pastoralists,

on the other band, have regular ÏnCOrnes. ArümaI husbandIy bas been a traditional OCQlpation

ofthis area and bas become very Iuaative with an increase in the market for miIk. This bas

resulted in better incornes for the canle herders and is reflected in the building acri..;ty withi.,

this community as weil as an increased demand ofthe artisans' services.

4.3 Changes in the Building Practice and Ddivery Processes

The pattern ofchange from one system to another is slow but generally uniform in the

area and it indieates the trend. It aIso reflects the status ofresourœ availability, change in

socio-economic structures, skills, needs and aspirations. A study ofchange, by its very nature,

involves a study conducted over a period oflime. Cbanges appearÏng in the construction

practice over a period of lOto 15 years were studied al the lime ofsurvey by making inquiries

about the materiaIs, techniques and lime ofconstruction ofdifferent sections ofthe dwelling

UDÏts. Discussions with village eiders, especially thl: older artisans, enabled an understanding of

how materia1s, techniques and rernuneration systems have transformed over the years.

4.3.1 Spatial and Structural Changes: F1l'St impression ofthe villages, especially Raksa

and Dhikoli is l..~ Jack ofcompleteness in the built en\irorunent. Repair, maintenance and

extension are in progress in a majority ofhouses. Most building activity in the villages is ofthis

type as indieated in Table 4.6. \Valls are left withjagged ends to receive a new room or

another wall, sorne mud walls are in the process ofbeing knocked down to be rebuilt in fired

brick or stone, whiie others are being pIastered and prepared for the coming monsoon. In most

cases, living spaces are extended by building anoÜ!er room within the compound.

Figures, 4.6 (a) - (d), explain graphically how change in construction systems bas taken

place in a selected sample of4 households in the study region. Appendix 4.4 presents the

change in roofand wall components in the district overaspan of20 years from 1971 to 1991,

and shows an increase in fired brick walls and stone roofs.
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Chapt~r IV - Buildln~ Systems ln Rural Bunddkhand

A mud ...'a!l or a tile roofis not necessarily replaced bypucca fired brick or stone

construction. unless it is beyond maintenance or there is surplus cash available. The older

room is broken down and rebuilt in fired brick and stone only when it looses its utility value. or

when a special occasion demands it. Special occasions Iike weddings and births and their

celebration through ho.Jse building and '.JP8l'lding are motivations to save money. Although.

nonnaDy bouses are upgraded 1extended utiIising household savings only after daily needs have

been satisfied, special occasion building may take precedence over priorities Iike new clothes,

edUC3!ion, food quaIity and health. Two cases (Sriram at F.arpalpur and Beldar at Raksa) were

observed where the dwe1lings were being extended despite difficult economic circumstances.

The former, to accommodate a new bride and the latter in anticipation ofa child.

Many houses were in the prooess ofchange ofrooffrom pitched-tiled roofs to fiat

stone roofs at the rime ofthis survey. The upgrading ofwalls from cob to tired brick, boulder

or composite masonry is a prerequisite for a heavier roof. Inquiries regarding reason for

change in structure from earth based to tired brick or stone based, often revealed a need for

reduced maintenance ofthe house, as jobs in the city left Iittle rime for this reguIar aar.ity.

Much greater variety in materials and techniques and a mix ofnaturaI and industrial materials

was found in Raksa and Dhikoli as ccmpared to the reIativeIy remote village ofKhaIilpura.

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

Steel angles for door and window frames were observed in many bouses in the villages.

RBC and steel girders appear to provide alternatives to stone and timber for roofs and beams.

However, this shift is greater in Raksa, PaIinda and Kanchanpura as ccompared to Lidora and

Khalilpura. AlmoS! 30010 houses in the new village ofKanchanpura are roofed with stone slabs

on steel beams and 18% by stone beams as compared to KhaIilpura which bas only 2% and 9%

(Appendix 4.2). Wrought iron window grills and cernentjalis (fenestration) for ventilators are

finding popular use for security and aesthetic reasons.

The process ofupgrading is slow but steady and pieœ-meal in mest cases and bas

stabiIised for many. nüs stabilisation, for filmilies who by now possespucca houses, is

because ofany ofthe three reasons: (i) their needs are not growing, (ii) there is general

satisfaction with the level oftechnology usee!, or, (iii) due to technological and economic

challenge. For the lower income families, stabilisation at lower levels oftechnology aImost
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alv.â)"S seemed to be a resu1t orthe lack oftinancial input and lor tllc 1ac:k ofacccss to more

pucca (perr:1anent) materials into their system.

4.3.2 Changes in Resource A,·aïIability.. Accessibility and Costs: Significant changes arc

obser.;ed in the region v.ith respect to a'\--ailability and ~bi1ity ofhuilding rnatcrials. There

is almost no tree cover left on common lands. Much ofthe u:lder4 strueture. especia11y for

khapre/ roofS now utilises secondary timber like Babul and Mahua. and at Ill3IlY Places. evc:n

this is being replaced by lpomea 3lïd Lantana.. A generaI degradarion is th-.lS ...islbte. especiaIly

in the bouses ofthe poorer section. Upto appro~e1y lSOAl bouses in Raksa. 13% in Dhikoli

and 120;10 in Palinda are roofed v.ith clay tiles supponed on Ac:acia~lpomea ILantana under~

structure (Appendix 4.2).

Fuel needs c:m no longer he met by timber. therefore dung. a valuable manure resourcc

is being diverted as fuel for cooking and in kiJns for the manufacture ofbricks and tilcs.

Empirical caIeulations and observations revea1 that approximately 1000 to 1500 cakes ofdunS

are required for every 1000 bricks. TIùs is a large amount ofmanure. Much dung is lost when

cattle is sent out to graze.

l\;fany incidents were mentioned ofa Canner renting out bis agricultura1 fields and/or

USÙlg it himselfto manufaaure bricks in order to pay for an unavoidable expense like a

daughter's marriage. This increased use offertile top soil could lead to reduced soil fertility - a

fear expressed by AVM (retd.) Sahni. who is managjng a large watershed programme hcrc.

The abundant inorganic resources like sands in the stream beds. boulders and rock

outcrops are now controlled by contractors. Contractors obtain pennits for extraction and

supply ofthese in retum for royalty paid to the district revenue authorities. These contraetors

are usually the more influential members ofthe rural society, often absentee IandJords.llI

Resourœs like rocks and soil1ying in indMdual fields and grœn-sahha lands can be extraeted

by villagers free ofcost but any materiaI from revenue lands and reserved forests bas to he

bought. In many cases. villagers reveaJed that such resources were simply removed illegaJly.

Amongst the resources that have disappeared is lime. as mentioned before. Up 10 2S

years back lime was being used in this area, in combination with brick dust as a monar in
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masomy. Lime was traditionally manufàcnJred using a laborious and rime conswning proœss

ofbuming lime-stone in kilns and crushing the burnt stone between oxen driven grinding

stones. The crushed material was finally s1aked in pits dug in the ground. Introduction and

popularisation ofcement, Iack ofknowiedge regarding simpler and more efficient methods of

lime production and a scarcity oftimber for buming the limestone have an contributed to the

decline in manu1àcture and use oflime in construction. Now lime is mainly used as a white

wash forwalls.

Cement as a binder in mortars and p1asters entered the rural building system ofthis

region only about 25 to 30 years back. Although wide1y used in the city oflbansi, its use in

these viI\ages was limited to govemment buiIt public buildings Iike schools, panchaya:

buildings etc. The use ofbar..boo for intermediate flOOIS is tmique to Ka."lChanpura in this

group ofvillages and is a remnant ofconstruction methods used by this community in their

mer site 30 years back. This system is not known to the neighbouring villages.

4.3.3 Changes in Levels orSki:!: A change in resourœs and socio-ecooomic status

(therefore patronage) ubvious1y heralcls changes in levels ofski1l. Certain skiDs demand a lot of

labour input Iike the e1aborate foliate arch. This is a prominent vemacu\ar expression defining

the entranœs, it is however too expensive now, even for many medium and \arge fàrmers. One

archway ofthe type shawn in Figure 4.7 can takeupto 30 mason days to construet. In cash

terms this wou1d mean upto Rs. 2100.00 for skilled labour costs alone.

New needs and aspirations and a new aesthetic infIuenced from the urban areas is

bringing new skiDs into the vi11age system. Requirements Iike private toilets ask for space in the

bouse and for methods ofconstrueting soak pits. Acquisition ofassets Iike tractOIS mean

garage spaces or1arge openings whieb need to he spanned with steel, RBC orRCC. Reasons

ofecooomy have resu\ted in the optimisation ofwall thickness and construction ofthinner

(14.5 or 9 inch ) waDs. UIban influence is seen in fiat spans for dOOIS and windows, decorative

cernent.ja/is and concretebeams. Cbattarpalji's new bouse is to he built inan entireIy 'modem

style' with fiat openings and aporch, wbile Deendayal inRaksa is experimenting with a

semicircular arch of9 inch thick brick work laid in mud mortar without a COUIller tbrust.
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housing programmes have been

introduced in this region - the Nrrbal

Awaas Yojna (NAY) and the Indira

Awaas Yojna (lAY). The difference

between the two is mainly that ofthe

target group and in the mode of

finanàng. The NAY is totally

subsidised and is meant for any

economicaIly back-ward fanùly. The FlPre 4.8 A t)-picaI !Defin Awus Yojna bouse

4.4 Public Sector Housiog Progr:1m&'1e5 in the Area

Two main government

IAY lm a soft loan component along mth partial subsidy and is meant only for Scheduled

Caste (SC) and ScheduIed Tnbe (Sn famiIies. Three such public sector housing schemes were

observed in the regjon studied.

-.J
:--1

-----.,
:

i) NAY adjuoct to Dhikoli: At. first glance

tIùs group of 12 bouses does not look very

different from the generaI bouses in the main

village. On doser look, the identical one-room

plans become apparent These bouses were

consttucted in 1987 for 12 harijan fàmilies in

the village but were occupied ooly four years Figure 4. 9 A Barijan Basti al Dhikol;

back, wben congestion in their couses in the village forced the families to brea.l( up and move

out. Changes. additions and extension.~ are seen in the roofsystem - from gol khapre/ to the

chapti khaprel. wal1s have been buût up to increase the covered space. The new wal1s are buût

with localgumma laid in mud mortar. The earlier construction uses Konpuri gumma in mud

mortar. One &rniIy bas constructed an addition2l room with composite masomy. There are no

stone roofs yet - but the residems expressed the aspiration for eventually changing the !diapreZ

tofarshi (stone-slabs).•
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il") 1-\Y outside LidhOr:l: Trùs group ofsix

houses outside village Lidhora and is about three

years old. The construction system is fired brick

in cement mortar and cement plaster for v.'311s,

and RCC for the roofs. The bouses are in a

state ofdisrepair and no extensions or changes

have been made. Houses have been acquired but Fi!!Ure 4.9 BlAY oulQdc Lidbora..
not lived in. The beneficiaries ofthis scheme live just a few mettes away in self-made cob wall

- khapreI roofhouses.

Chapter IV - Building Systerr.s in Rural Bundc!khand

•

iii) NAY at Pura Badhera: nm: group of104

bouses built for a Sahariya community was

completed in February~ 1994. The community's

earlier self-built cob-khaprel bouses were

demolished and pucca bouses ofconcrete block

walIs and stone roofs were construced in their

place. The concrete blocks were band moulded Figure 01.9 C NAY for S4hariyas

on site by a mason employed by the local block offiœ. The moulds are now stored in the black

office for ether projects. These houses are provided v.ith pour-flush 'sulabh'lI toilets and

smokeless chulhas (Sloves) - neither bcing used. Al the time ofthis survey, the houses were

experiencing their first monsoon. Most roofs were leaking and the residoitS expressed their

inabllity to make necessary repairs in absence ofaccess to both the technology and the material.

•

11ûs cbapter bas presented construction practice and deIiveIy linkages in a selected

sample ofviIlageswithin Jhansi district in Bundelkhand. An anaIysis ofappropriation orthe

materiaIs, wall and roofconstruction teclmiques, manpower and transaction systems by

diifereot socio-economic groups is taken up in the subsequent cbapter. This enables an

understanding ofthe 4character~ ofthe rural building system.

Il SuIabh SJumcbalaya (privy) is an inno\'ative pour Oush toilct that is c:bcap te ccmstruet and maintaiD and rcduce:s
the qwmtily ofWlltc:r rc:quin:d for Oushing. Réer note no. 22. Ch:Iptcr - m.
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CHAPTER V - APPROPRIAnON OF BUll..DING SYSTEMS:

ANALYSIS OF THE FIELD SURVEY

This chapter bu:Ids on the understanding ofscholars as researched through

literature in Chapter II and builds a framework for the analysis ofobservations made in the

field. It identifies a set ofindicators or criteria that determine 'appropriation" ofa

building system by the villager, L'lus explaining the pattern ofconstruction processes

observed on the field (Chapters ID & 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 anaIysis is qualitative

and interpretative in nature, rather than rigorous - quantitative. The anaIysis is fairly

congruent with the considered judgement ofmany earlier researchers in tlùs subject. In

addition, it brings forward certain systemic characteristics ofrura1 building systems.

Obviously, studies ofmore rigorous nature are required to detennine its applicability in a

wider variety ofsituations.

5.1 Oassification ofConstruction Systems:

We have seen that various types ofroofand wall components exist in the rura1

building palette. What are the charaeteristics ofeach ofthese construction systems in

terms oftheir rnaterial, technology input, delivery process and the quality ofthe resultant

produet? It is attempted to classifY these systems 50 as to bring forward tileir common

cl-.araeteristics. For this purpose, Julian Salas's model ofclassification ofauto

construction metbods in Latin America is being used.' The systems ofroofand wall

construction are classified in a generic manner 50 that they are uiiderstood in a wider

context. The characteristics ofbuilding rnaterials, masonry and rooting elements,

technology input, delivery process and the resultant product as derived from the site are

enumerated in the following section.

1The concept of taking 0''', adopting ond ad3pting for selfutilization - indigenising the tcclu>ololll" procluct, proœss
or~. Refcr Cbaptcr U.
, Juli:m Salas, -An llII:l1ysisofLotin AmcricmAulo-Conslructioo: A plu:al and lIl:JSS phaIcmalon- in 9pgJ House
&nqnn!jp. \'01.13. No. 4,1988. pp. 2-11.
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Chapter ~. -A.r:aZ~"sis: Approp:iation ofth..- Blii/dmS System

5.2 Factors afTecting User Appropriation of Building S)'stems

Chapter II ponrayed the inter-relatedness ofconstruction acti\;ties \\ithin a village

The common thread running across building systems in rural areas \vas idcntificd as

dependence on locally available natural rnaterials. high labour input (usually selfor local village

based), seasonality and pieee-rneal nature ofconstruction. It Vo-as indicated that the physical

environment provides poSSlbilities from which choices are made. Choices are determined by

taboos. customs and traditional ways ofculture and even though physical choices may be

nurnerous, the aetual choice is often limited by the cultural matri"(.)

We find, that although social taboos ofcaste no longer dictate construction modes.

their role in the creation oftoday's economic classes is undeniable. Problems associated with

the availability ofand acces5lbility to materials. manpower and tecMology coupied with the:

monetisa.tion ofvillage economy incœasingly affect the choices that are made. These prnetical

limitations are now stronger detemùnants ofchoice ofbuilding systems. The socio-economic

considerations necessitate a review ofthe "linkages' and therefore ofthe process as a whole.

Three distinct socio-economic groups were identified on the field (Chapter lU): (i) the

landJess and Sahariya tn'bals, (ti) marginal and small fanners and (ii:) medium and large

furmers. The preferences and priorities ofeach ofthese groups varies due to ditferent socie

econonûc constraints imposed upon them.. A marginal iarmer on the cross reads ofchange

from a mud to fired brick wall may 2Sk himselfthe following questions:

Is there soil available nearby to manufacture bricks, is it free for collection or do 1l't~ve

ta pay the revenue authorities; 50. should 1take it in any case (steaJ 1remove ilIegally)?

Can 1manufàcture bricks on my own; do 1need help from the neighbour~ do 1have

enough fuel for burning the bricks or do 1need to buy dung cakes?

Should 1compromise my daily wage in order to spend time on brick manufaeturing?

Can 1lay the bricks on my own or do 1have to call a mason? How will he get paid?

At the other end ofthe 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 construet an RBC roofor shouId he go in for a stone roof'? With Jess economic

but more social! prestige constrain~ he fulfils bis aspirations through other economic routes.

;) Chandbokc (1990), Rcfc:r Chaptc'n
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Four factors are identified that have a direct bearing on the choice ofa construction

system. These are: (i) availability and accessibility to materials, manpower and technology,

(ü) afford3bility, (iii) new needs and aspirations and. (IV) intra-systemic factors.

S.2..1 Availability and Accessibility: Availability pertains to pr=ce ofa material,

e\ement, skill and technology in the vicinity and within acquirablelproœrabk: distance. The

issue ofavaiIability is, however, incomplete without considering the aspect ofaccessibility.

Accessibility defines physical, social and economic reach to materials, e\ements, technology,

skiII.. information and knowledge systems associated ""ith a construction system.'

Changes in the natural resource base have made certain materials unavailable to the

vilIagers. Scarcîty ofgood quality tirnber bas resulted in a change oVe!" to stone (on stone or

steel) and/or RBC roofing systems. For the lower income groups it bas meant using secondary

and even tertiary tirnber Iike lpomea and Lantana resulting in inferior quality /ehapre/ roofs.

Lack ofeltternal technological input regarding simpler and more efficient methods oflime

production with simultaneous inflwc ofcement bas resulted in the disappearance oflocal

production and use oflime. The stone is now mined to manufucture cement.

Sand. rock outaops Iike granites, and gneiss have become inaccesS'o1e to the poorer

sections ofthe village society simply due to a change in management structure from commUIÜty

based to government and contractor controlled. A change in transaction systems fromjajmani

and exchange based to monetary bas reduced or altered conditions of=oility to local

skills, crafts and Iocally produced materials and e\ements. Informai payments - credit and

instalment based, do exist but cash transactions are preferred instead ofthe traditiona! exchange

ofgrain and services. This bas meant a shift from artisanal to selfdependent construction 

many now make their own gumma and /ehapre/.

Location plays an important role in acœssing materials and technology. Dhikoli,

Palinda and Kanchanpura, connected by fuir weather roads to NH 25, and Raksa through

which this highway passes, are easiJy able to access industrial materials Iike cement and steel.

Transportation ofmaterial upto the village is rarely a problem. Frequent and regular contact

with city markets and seasona! out-migration have contnouted to information and influence of

•00I:Icyand UlI11Ï (1965).
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"city type' construction seen in grills,.jalis, 9" thick v.'aI1s etc. Lidhora and KhaIilpura. on the

other band. being remote and reIatÏ\.'e1y eut of( especi3Ily during monsoons., have 1ess contact

"'ith. and therefore reduced access to. information. skiIls and materi3ls from a city or tO\\l1.

Access to reliable infonnation 15 an important fàctor in the choice ofa building malerial

or teclmique. The infonnation net-work is re1ativeJy strong between the city and the village

(most information flowing one way). Wnhin the rural area. however, the net is strong only

between older and weD settIed villages. where social and economic ties have devdoped over

generations. lbus. very little is known Ù1 Palinda, R2ksa or Dhikoli about Kanchanpura. The

special ski1ls regarding bamboo construction for intermediate f100rs possessed by the residents

ofthisvillage are not known to other villages although aImoSl every village has some

information regarding poSSIble use ofRBC. RCC.

The Sahariya oommunity. adjunct to Kanchanpura. identified economic inaccessl"bwty

to too1s, teehniqu~ materiaIs and skill regarding the ooncrete block masomy system as the

main constraint to œend and repair their bouses. Whereas. this can be ecplained as a Iack of

responsibilit)f towards maintenance and upkeep ofa ·gifted item". it does not justifY the

reaction ofHarijans al Dhikoli, also 'provided' with govemment built bousins. The latter

were able to utilise their ümited access to materials, techniques. and skilIs. to incrementally

upgrade theirgumma-khapre/ bouses. Simîlarly. non availability ofgo! khapre/(semi~

tile). a lack ofsJâI] to manufacture it and economic Ù1ability to procure it from Chîrgaon are

probably the reasons why most khaprel roofs in Raksa. Dhikoli, PaIinda and Kanchanpura are

clad with the chapti khapre/ (fiat tile). For the same reason Harijans al Dhikoli are s!owly

replacinggo/khapre/ in their lAY houses with the cheaper and more accessible chapti khaprel.

Social inacœssibility to a mason's skill bas been one ofthe reasons that the Sahariya

community (even those who are relatively weU of}) choose a se1f-build option.

5.2.2 AfTordabiIity: Affordability ofa rural family bas greater connotations than simple

purchasing power determined by available surplus cash. The factor ofcost encompasses

aspectS ofdirect monetary cost, initial expenditure required. recurring maintenance cost.

POSSloiIity ofcredit or service exchange and time and opportunity oost.
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In an agricultural economy surplus cash is 1imited. Aspiration to a decent and

acceptable she1ter 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 offàmily 1abour in construction, especiaIly in lower

income households. The non-monetised componern. thus, contributes significantly to economy

in total construction cost. The pieœ-meal nature ofconstruction further helps get the

otherwise expensive rnaterials within a vilIager's 1imited budget For exarnple, unlike popular

belief; changing from a ka/cha, mud bouse to apucca fired brick or stone house does not

neœssarily entail a large one-time investment. Most materials are coUected over a petiod of

two to three years and stored in the courtyard. A linIe surplus cash at this tine en:mles the

fàrmer to employa ski1Ied workman and UJ'!O'ade the dwelling or add anoth.:r room.

Recurring maintenance COsts have to be balanced by time and opportunity COsts.

Whether the fàrmer is compromising on a potential income generating opportunity in order to

invest time in recurring maintenance costs, rnanufucture bricks etc. is an important fàc:tor that

detennines the technique and process adopted. Ifthe fàmily income is totally land dependent,

then they really have no other employment opportunity during 1ag petiods ofagricultura1

acti\ity. However, in case ofavai1able options to work as a wage labourers in the city, in

village or town based industries, at construction sites or at shops the value ofopportunity COst

inaeases. As accessibility to url:>an centres increases, opportunities for off-land employment

also increase. Off-land employment opporturüties during lag petiods ofagricultural work result

in higher incomes and reduced time available for repairs and maintenance ofthe dwelling unit.

This results in the shift from a self-ccnstrueted to a self-managed process.

S.2.3 New Needs and Aspirations: The pattern ofchange in building systems within a

village indieates that, changes in economic structure (as the hitherto poor and socially

backward pastoralists (gwalas ofpal caste) become prosperous), occupation, and influence of

wban construction systems (as more and more land1ess migrate to the city for work) result in a

change in aspirations and prestige value ofelements, and ofthe bouse as a whole. The shift

from persona! skil1s (selfdone) to local area skil1s (ofa local skilled mason) signifies upward

mobility and therefore provides a prestige value to the bouse and owner.
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Industrial materials and urban systems ofconstruction have associated "ith them

concepts ofmodernity and ofreduced maintenance. These associations. along with the scarcity

and lack ofgood quality indigenous raw material resulting in comparable monetary costs of

industrial materials makes them a preference ofthose who can afford them. The prestige value

ofthe new industriaI materials is clearly relIected in the desire to build a city-type bouse by

Chattarpal. who can otherwise afford to pay in cash for the skil1 ofthe local raj mistri and

scarœ materials Iike good quality primary timber. The adoption ofa city type house by the

headman's brother (Chattarpal), further reinforces this prestige ..'3Iue. SimiIarly. a change-over

to fiat spanned openings from the elaborate fo1iate arch, a direct consequence oflûgh labour

requirements and lack ofpatronage, is now prestigious and modem and therefore sought after.

The new aesthetic (without, bowever, the requisite Imowledge and skills) is also relIected in

the construction ofa senù-circular arched opening by Deendayal at Raksa, which is maintained

in appearance despite its structural failure (Figure 4.7).

The acquisition ofnew assets Iike the traetors, a desire for persona! toilets "in the

village. (as in the cityr (Dubeji, village Palinda, luly 1994), large windows wlûch require grills

and different spanning elements are needs that are being met with the easiest and most

convenient mode possible by the different socio-economic groups.

5.2.4 Intra-5)'Stemic and Structural Factors: Modes ofmaterial proeurement,

transportation, rnanufaeturing proœsses and struetural aspects influence the adoption ofand

change ofconstruction systems.

The material and technique ofwall construction is linked to the roofcomponent

adopted. For exarnple, change ofa cob wall to fired brick or stone masomy is a prerequisite to

the change ofrooffrom khapreI to stone or RBC. Size ofthe spanning member available Iimits

room spans, and need for larger rooms is met by utilizing seel and RBC beams as intennediate

supports. The system ofcooking over wood or duog stoves requires openings in the roofte let

the stneke out. This bas resulted in ail cooking spaces to be covered by khapreI roofs. The

siz.es ofwhich are lirnited by the timber lengths for under-strueture available and =ole.

The size oftransportation velùcle Iimits quantity ofmaterial that can be brought from a

distance. The fanners who do not possess either a bullock cart or a tractor and have to lûre the
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same aI 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.

KllOwledge ofthe soi\, soil-water proponions and buming process, Iocally popular ki1n

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

produets. The appreciation ofthis qùaIity in comparison to a stronger Kanpuri gumma,

bouIder or lrhanda determines the choice ofone above the other.

Using the classification arrived aI in Section 5.1, choiœs made by the diffi:rent soci~

economic groups are indicated in Table 5.2 below:

Table5.2: CboiœofBuildingS)_
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5.3 Charaeteristics ofBuilding S)-stem Options:

Analysing the variety oftechrùques ofconstruction and their delivery within the 'illage

system we find three basic common charaeteristics emerging. The technology mput. delivery

processes and therefore the resultant produet possess:

(i) ahigh degree oflocal control.

(ü) incremental upg;adability and.

(iit) variety and flexiliility mthe delivery process.

5.3.1 The Aspect ofLocd Control: At the lowest rung ofthe economic Iadder. most

aetivities are self-done. Collection ofraw material. transportation, manufacture ofbuildmg

e\ements and their assimilation or construction is an mdividual's or a tàmiIy aetivity. confirming

that, "Subsislence economies rare/y pennit the emergence offûll lime buildingspecialiSlS'"

Those higher up on the socïc-economic Iadder opt for construction systems with more

sophisticated technology mput. Pre-site participation mthe process decreases considerably.

while on-site options and options for delivery gel limited and more dependent on direct cash

transactions. The degree ofparticipation mthe aet ofconstruction itselfdecreases as specia1ists

and skilled workmen are called in. but management control remaÙ1S more-or-Iess the sante.

The monetary aspect ofthe buildmg system mthis case also gees up (Table 4.4. Chan 4.1).

The levei oflocal control maetuaI construction or its management is an important

charaeteristic ofthe buildmg systems cbosen. The unfamiliar skiIls ofconcrete block

production reduced the Sahariya:S control over the construction process and was a limitation

ofthe IAY bouses provided to them. Introduction ofa technology that is mdustrial and

monetary m charaeter into a scarce economy reduces the beneficiaries' access to even the self

be\p component oftheir bousing process.

5.3.2 The Aspect ofIncrementai Upgradability: We found a tremendous amount of

buildmg aetivity in the villages ofRaksa, Dhikoli, Palinda and Kanchanpura m decreasing order

ofintensity. In Khalilpura and Lidhora most buildmg aetivity was limited to repair and

maintenance (Table 4.6, Section 4.3.1).

• CoIiIIDuIy. TheIiotlsc;<ofManl;jnc!.('IbomesllllllHud3on,LoDdcn, 1979). p.13
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The trend clearly indieates that. wherever possible, people are upgrading from ka/cha 

earthen bouses and intennediate constructions topucœ houses. Most ofthis upgrading is

pieee-meal. Materials are coDected over one or two seasons, and the house is upgrnded item

by item. The courtyard nature ofthe house aDows spaces to he added incrementaDy without

much distwbance to household activities. This characteristic ofthe rural building system lits

weil with the seasonality ofagricultural aetivities. Most agriculture is Iain dependent, and the

limited irrigation fàciIities available are unable to provide water during the hottest months of

May and June. This time ofthe year is reserved for upgrading, repair and extension ofhouses;

in the words ofMurton, UA lime 10 rest andpreparefor the ne:ct cycle"'"

In the period just after the harvest (summer), the fàrmer is flush with monies reœived

from the sale ofcrop. He is most Iikely to spend for construction or house building al this rime

- a làct confirmed by building material suppliers, who find most building material purchases

undertaken in this period. The incrementality and seasonality ofconstruction, is therefore a

resultant ofand reinforces the rural agriculturallifestyle.

5.3.3 Flexibility and Variety in the Delivery Process: We have seen that the general trend

within the viIIages is a move away from the earth based cob construction to fired brick and

stone. Roofs show a slower but definite move tofarshi and RBC from khapreI. A variety of

inlennediate combinations are being adopted. Charaeteristics ofthe end prodUcl being aspired

for have changed from the more traditional - local vernacuIar to a house with an urban

character using modem industrial materials.

The avaiIabiIity ofa variety ofroutes means that similar leveis ofsarisfàction cao he

achieved al each socio-economic Ievei in vaI)'ing spans ofrime. Using the CSV/GREl'

mode!, the fàctor ofCOst in a rural building system is broken into monetary and non-monetary

components (Section 4.22 and Appendices 4.3, 4.4). Depending on surplus cash available, the

economic roule taken by a vilIager to reach bis aspiration is determir:.::d by bis abiIity to pay in

part or full or complete dependence on selflabour.

'Rcfer Cbapter II; also Munon in Klee (1992)
IRcfer Cbapter • n

Understanding Iàua/ Building Systems in India 74



•

•

Chapter l' - Ana{vsis: Appropriation ofthe Bui/ding System

The reactions ofthe beneficiaries to the public sector low-cost housing projects c1ear1y

indieate that whenever f1exibility in construction technique or process is available. the residents

make malCimum use ofit to improve and upgrade their shelters. The Harijan beneficiaries al

Dhikoli could thus take advantage ofthe f1exibility aIIowed by the khapre/ roofand gumma

construction to repair. change and extend their hcuses incrementally v.ithin their econorrûc

means. The Sahariyas al Pura Badhera. on the other hand. expressed inability to do SI'

beGanse the technology provided to them was way out oftheir current social and econorrûc

means. The beneficiaries al Lidhora. by moving away and back into cob and khaprel houses.

:ejected the rigid Iinear improvement ofthe shelters provided to them.

The aspect ofvariety is an important feature ofthe ~il1age building system. The variety

in options oftechnique and technology available and in the delivery proeesses gives lise to

various leve\s ofuser control ofthe process and the produet. This aIIows a maximum 'stretch'

ofthe constraints imposed by panïcuJar socie>-econorrûc conditions within available

technological options.

5.4 Analysis of a Selected Sample ofCase Bouses:

TweIve houses are seIected from the six villages surveyed. The owners represent a fair

cross-seetion ofthe three socie>-econorrûc classes. Malàng use ofthe classification ofmaterials.

technology input and delivCIY proeesses (Section 5.1), the options ofroofand wall

construction and the resultant produet - the house are ana\ysed [Figures 5.1 (a) to 5.1 (1»). The

materia\s and technique in construction and the quality ofroof(khaprel) are indicated in the

figures using the legend on the next page.

This chapter bas ana\ysed the choices ofmateriaIs. element technology and de1ivery

modes being made by the villagers and bas anempted to understand villagers' criteria for

chcice. Wnat do these choices imply and how best can the process ofshelter upgrading be

fàcilitated? The following chapter concludes this research paper by identifYing implications of

user choice on the charaeter ofthe building system and suggests the 'nature and annbutes' of

interventions required to fàcilitate the process ofrural shelter upgrading in this region.
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• 5.4 Anal)'Sis of Case Bouses:

•

Legend: The f01l0",;ng figures analyse dwellings in the villages studied. Materials
and construction techniques used in waIls and roofs are indicated in the f01l0wing legend.

Symbol Lcgend

Walls

EJ EIC Eanhen- Cob

0 ElA Eanhen - Adobe

• E/MM Einth in mud monar

• G/MM Gumma in mud monar

• EILM Einth in lime monar

.GIC-slI1 Gumma in cement-sand monar

0 Stone masonry

0 CI MM Composite masonry (bouldcrs + einth 1gumma) in
mudmonar

[] CI LIli Composite masomy in lime monar

Roofs

" " First floor cciling (intcrmcdiate roof)'0
(( \' Second floor roof
"'.....1)

C Khaprcl ofacceptable quality

,~ Khaprclm poor strue:tural condition (on Acacia!
lpOmcal Lantana undcr-strueturc).

~ Wooden planks on stone bcams:'!r

" Intcrmcdiate floor - bamboo,"T

~, Stone roof spanncx! wall to wall'C)

'''ièl Stone slabs on stone bcams (parri -farshl)

~ Stone slabs on steel bcams';:,
, ,- Rcinforccd Brick Con= (RBC) slab.....;,
...../1

~. Rcinforccx! Cernent Concrcte (RCC) slab). ,

Analysis

• W Walls

~ R Roofs

fr PT Produet l)'JlC (dwelling unit - ovcrall)

T Technology input

D DeliVCl)' proc:css adopted

VEC Village Economy Component
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CHAPTER VI - CONUUSIONS AND FINAL REMARKS

This chapter looks back al observations made on the field (Chapter IV) and the

understanding ofthe characteristics ofrural building systems (Chapter V). within the

framework ofliterature reviewed (Chapter D). The 'network' quaIity ofrural building systems

is highligbted while indieating how the user choice affects the lIatIlI'e and operations ofthe

network. Certain techr.ologica1, resourœ and management-based linùtations are inunediately

obvious. They present impediments to the progressive upgrading ofthe building system. The

locale and the field, bowever, olfer poSSIbiiities that need to be further studied and built upon to

1àciIitate the bousing process. The chapter concludes by indentifying these poSSIbiiities and

suggests the 'attnbutes' ofinterventions that may be made to tàcilitate rural shelter upgrading.

6.1 A Summary ofFmdings and AnaJysis:

A wide variety ofmaterials and elements are being used for bath roofand wall

construction. An individual's choice ofmaterials, elements, technology for roofand wall

components and their combinations is guided by the degree ofavailability and acœSSIbility,

leveis ofaffordability, growing requirements and commonly acœpted symboIs ofprestige.

We find that most construction activity, even in Raksa and Dhikoli (where the highest

building activity was observed in the sample), is mainIy that ofrepair, maintenance, extension

and upgrading. About la % ofthe ongoing construction was seen to be rebuilding after

demolition and addition ofnew rooms, while less than 5% ofconstruction could be eategorised

as completely new bouses, as in the case ofrehabilitation (Sahariyas) or decongestion

(Harijansmovingout, tàmilies breaking up).

There is a move away from unproœssed earth (cob) construction to stone (boulder)

and fired brick (einth 1gumma) construction. Khap,d roofs are s10wly being replaced bypatti

-farshi roofs. The CUITent trend can be descnbed as a move towards partiaIIy industrialised

intermediate technology,' which in itseIfmay be a positive pbenomenon (Figure 6.1).

'Tcmcrand Tumcr'smodeI, dcsaibcd by!aD DooaJdTcmcr in '1"ccImoIogy andAuloo<lny,- in fm*rn 19 Build Turner
&:FICiIlcr (cds.) (Macmm"", 1972), pp. 214,215.
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FiJ:lln: 6.1 1'beœm:nttn:odoCdwIge (AfkrTemer.1972.p.214)

A1though the 'pattern ofupgrading' indicates this shift from katcha topucca and from

self,built to self,managed construction, this is not the only pattern ofchange. There is, at the

same time, a stabilisation or stagnation in the process ofupgrading and a deterioration in the

structural quality ofdwellings as inferior quality materials are being used.

The stagnation may be analysed as a result ofeurrent stabilisation ofneeds Iike the

sarpanchs' (head men's) houses at Dhikoli and Palinda However, for most lower income

villagers, (especially in remote locations Iike Khalilpura and Lidhora) this probably stems from

a lack oftechnologicaI, financial and resource-based inputs into the systern. For the Sahariyas

(at Kanchanpura), this may be a consequence ofeconomic inabilityto enter the building cycle.

Technological and skill-based limitations, for =ple, mean that small and heavy khapreI

requiring large amounts oftimber for under-structure are being used. A shift from Neem

(primary timber)to BabuI (secondary)and to lpomea (tertiary) for roofunder-structure reflects

a scarcity ofbio-mass. Use ofpoor quality timber causes the roofs to sag and increases the

frequency ofmaintenance.

Changes in management control ofcommon property resources resulting in reduced

access to them have especially affected the ability ofthe poorest to acquire and upgrade their

own shelter. By monetising many ofthe hitherto 'free' resources, the poor are 1eR with Iittle

option but to 'steal' these from revenue lands and reserved forest areas. This illegal
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pl'OQll'elIlellt ofresources indieates a need for a serious review ofCUITent resource

management and conservation policies.

Compared to intra-rural communication. information tlow from Jhansi 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 reaeh a wider rural public (cg. Bamboo

intermedia1e tloors in Kanchanpura and adobe-gumma combination masomy in Beldar's house

at Raksa). Setter rural-rural links, therefore, need to he established. Location with respect to

Jhansi city provides the villagers with off-land income generating opportunities, accesSlbility 10

industrial materials and techniques and a chance to observe andjudge the performance ofthese

materials and techniques. Urban - industrial systems ofconstruction form the role models or

symbols ofprogress.

The cost ofconstruction is a mix and match ofmonetary and non-monetary

components and each socio-econonùc group combines these two in proportions moSl

affordable to it. The seasonallife style supports the pieœmeal nature ofconstruction and aids

econonùc tlexlbility. A higlt degree oflocal control over praetice and process fosters

significant user participation in construction and management. Thus, despite increasing

monetisation. a variety ofroutes are available to achieve desired levels ofaspiration.

There have been changes in the traditionallinkages ofpeople to people, environment

and technology. Traditional occupations no longer deternüne the occupational structure ofthe

younger generation. The age-old caste system bas resulted in fornüng distinct econonùc

classes, however, some breakdown in the econonùc stratification is being observed. Contact

with the city, education and diversification ofoccupations influence the current trends in the

choice ofmaterials and technologies.

The traditional view ofthe villager living in harmony with bis natural environment

seems a distant and romantic picture in these villages.' The commons are wastelands with free

access to ail without any organised management ofresources. The watershed development

and af1'orestation programme initiated by the district authorities and being undertaken by a local

NGO indieates a revival ofsome sort ofa community based resource management system in

'This may he an ovcrridiDg problcm in most of!Ddia, bowcver, as pointcd out by AgarwaI and Nar..m (1989), thcrc
an: many rural communitics in India 1>iûcb still DWIllgc tbcir natural cnvironmcnts in a sustninablc manner.
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Dhikoli and, the common predicament ofdispIacement and resettling event in Kanchanpura bas

initiated a degree ofcommu:ùty cohesion. Howev>:!", people's conscious awareness ofthe

development potential through co-operative efforts is not apparent.

6.2 The Building Net:

The rural building system can he desaibed as a netWOrk.3 "The essentia/quafityofa

network is the multip/icityofroutes itprovides to the same end. The economiesachievedby

people while buildingfor d;emse/ves are main1ydue 10 theirability to move through the

networkandacœss infonnation andresources through rmdtiple economic routeS" 

freelcollected, freelstolen, part cash/part grain payment, infonnal credits, insta1ments and the

Iike. A network is aise characterised by inter-Iinked reciprocaI relationslùps. Thus every

aspect ofrurallife bas an impact on and is affected by the process ofshelter acquisition and

upgrading.

A motley ofbuilding practices and deIivet)' methods exist simultaneously in the

rural building net. VI1Iagers utilise different transaction systems ofcash, barter, infonna1

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 oid traditional

dwellings to the more modern city-style houses. The practice and delivet)' process

(especially the transaction system) pre-dottùnantly being used reflect the eurrent local

vemacular and become visible as the dominant building pattern in the village. The pattern

transforms as the operating-environment ofmaterial-resource status, socio-econottùc

conditions and skill-base changes.

The operating-environment determines which deIivet)' process is used most. The

delivet)' process adopted can be caIled the network-path, It strengthens as its use

increases and atrophies through disuse. We as professionals concemed with the

facilitation ofthe process ofrural shelter upgrading, have to determine which are the 'key'

strands ofthe network and what are its weakest links.

3Rcbcrt FIàllcrct al; '1'bo llCCI:SSÏlyoC1lClWClloI~ inTumo:r&: FIàllcr (19'72), P. 2SO
'J.F.C. Tumo:r. '1'bolllClllÎllgoCAutl'D"lUJl'" inTumo:r &:FIàllcr(l9'72), p. 251.
AI9o, 1ù:vi.Sbeltq in lMja. (l)cvclcpmcItA!l=lllives, 1990).
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6.3 Implications ofUser Cboice:

The dynamic operating environment of the changing rural socio-econolTÜc scenario.

status ofresource avaiIability and accessibility and greater communication Voith the outside (the

city! industIy) resclt in construction choices that significantly lIIOdifY the character ofthe net.

What implications do the choices being made have on the resource base, the villagers' level of

control over the process and the f1e:xibility ofthe ne:twork?

6.3.1 Ecological and Environmental Implications: Reduction in the resource base is

leading to fe:wer options. Thus, a farmer who can IlOt ye:t afi'ord afarshi roof: and whosc

khaprel roofneeds repairs, has no options to an alternative and afi'ordable under-strueture.

The scarcity oftimber and bio-mass has hit many aspects oflocal building such as. the fuel for

kilns and therefore, tile and brick quaIity, spanning members for roofs and openings and the

Iike. This has made the otherwise expensive (ûtotal energy costs are accounted for) steel and

concrete construction comparable in direct mone:tary costs at the localle:vel. Thus, not only

does a deficient resource base lead to a reduction in the range ofoptions, it aIso propels the

choices towards more energy consuming and less self-reliant materials and processes.

The fu1fi1ment ofone basic need (she1ter) is cha11enging another (food productil)n).

The use ofsurfilee sails for brick manufueture creates competition with agriculturalland.

Increasing quantities ofgood and scarce agricultural sail are being burnt to produœ building

materials. More and more farmers now rent out their fields for brick making in order to

supplement their incomes. The situation has not ye:t reached aisis proportions (as in many

areas ofWest Uttar Pradesh and Tamil Nadu)" but may soon do sa ifproper management of

this resourœ is not undertaken. Sail digging sites would have to he identified as in ponds or

nal/ahs (natural drainage channels) and given into the management ofcommunities.

Simi1ar is the case with stone extraction and aggregates. Although, sma1l scale

extraction!removal ofboulders is beneficial to the farmer; the large scale unchecked quarrying

as is currently being done can resu1t in the denudation ofvast tracts ofhi1l-sides, thereby

• hbasb= foomd 1hat ÎIl manyponsof-=UllarPI1Idesh lIIldTamil Nadu, ",!ll:n:CXli1Ill"".:ial brick .....,f",,'"ns is
bcing lIlldc:rlaI=al a Iargc s:aJc boch fOllllll!ly lIIld infonDaIIy. agricu1luraI fields ha""b= dug uplO 5ID6 f=t ÎIl dcplh with
s:rious1lq!lIIi"" impoct00 the soi! fc:nilily lIIld aop produclioo (AuIhor'sccpcricna: cluring carIicr suncys ÎIl1bc!e 1II'ClI5).
ln Ei:>'Plo the IISC ofNilcsill fcr brick produclioo bas !lad ID be blIIzoccI b=uscofcon1Iic:t with agrial1tur:11 nccds ("Building
Mal.c:rials fcrHousillg"; reportoftheCO«l:Ulivedin:dar. UNCHS.Habital !ntsmaljona]. 1/01. 17.110.2.1993. pp 1.20).
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altering natural er.ology and micro-clirnates.· The current system ofauctioning rock outcrops

for a Iimited time is a futile anempt by district authorities to reguIate stone quanying. The

auctionee is not Iimited 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

he sold at regulated(?) rates. The current process ofaushing the rocks to make stone

aggregate, resuIts in serious dust pollution arising from suspended particles, pointing to a need

for eflicient and less poDuting production proœsses

6.3.2 Implications on Levd ofLocal Control and ViDage Economy Component: As

construction advances in tecImology, complexity in the activities at each stage inaeases. At

the most rudimentaIy leveI, tecImological input is negligible, ifnot non-existent At the level of

industrial materials and construction systems, on-site operations are reIativeIy simple but the

linkages between materials proœssing and dement production are extremely complex: and out

ofthe user's control

The trend towards greater dependence on non-Iocal systems ofconstruction resuIts in

Joss oflocal variety in process control The system enIarges and its compJexity inaeases as the

hinterland depends more and more on the industrial products here before avaiIable only at the

urban Ievel. The locale may bave inaeased to include the urban fringes within the country side

- however, changeslfluctuations in this enIarged locale are neither predietable nor controDable

by village residents. The village economy component, on the otherhalld, decreases as an

increased market for urban industrial materialsand skilIs funneIs local wealth out ofthe

village.7 This becomes obvious when one compares the district authority's plCre.en.:e for the

industrially producedKonpurigumma or the concrete block products marnrlàdUred in Jbansi,

Ove!' the Jocal1y produced gumma and the greaterpreferance by the viIIagers for city-type skilIs

instead ofthe indigenous skilIs and aafts.

•Dc-c!qxn ntAIt=alivcs; "Iœscon:hPt....lIlIliIL CIl EDcrgyinBuildiDg1IIIII.cria!s", intcrimn:pcrt, (IlcocIopmem
~NcwDclhi.JuDc1!l94). -
7A&har bas ""88"""" lhc Deed ID c:œsicIc:r sma11laW11S as port oflhc tuIlI1 scnicc scdor.1IIIIs incrc:asiDg lhc radius
oflhctulll1 tqioo. 'Loca1' in \bis SCIISCwoaId_'lle 'greaII:rtulll1 tqiOll'lhatmayincludc a c\uslcrofvi11agcs
wilh lhcir sma11l1lW1l service œDIIes. He furlhcr ÏIIIrOdllces lhc c:ax:cpt of"'nlrbanùtJtiœ" as greaII:r inIt:action
bctwccD lhc city lIIIdtuIlI1-.wilh lIlIIIIIa1 gi.., lIIId take (A&har (1989), FIIOkhAfshar, "Globo\Ï?!I!iOIl'!hc
PcrsistiDg Rural Urbon Question lIIId tbc Rcspome ol'1'lllzmmg EcbrariOll". in JogmaI ofJ'Ipnnjng fAngTon apd
R ch DO. 13 pp. 271 - 233.
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The introduction ofa totally new technology. that is indusoial and monetaty in

character, into a scarce economy, reduces the beneficiaries' access to even the seIf-help

component oftheir housing process, At the same time, a move towards partiaIly industriaiised

intermediate teclmology (Section 6,1), ifnot SlIpplemented by an 0vera11 increase in ccononûc

capacities and/or by support and encouragement offlexibi1ity in econonûc transactions can

considerably reduce control ove!' the process ofconstruction. The 'apparent control'. fostered

by bigher econonûes in ab!;enœ ofinformed knowledge regarding new ski1ls and technologies.

bowever, resuIts in wastage and the production ofstrueturally questionable construction (as

seen in adhoc roofing slab reinforcement in Dube.JÏ's house in Palinda and arched openings in

DeendayaI's bouse in Raksa).

6.3.3 Implications on the Flexibility ofthe Delivery Process: A CllOice ofmaterial and

technology cascades into the selection ofa particular de1ivery process, A1though. a variety of

de\ivery proœsses are found in the village system, not ail ofthent can be utilised by everyone.

The poorest are constrained by their econonûc conditions wlù1e the rich by social constraints of

prestige. A wide varlety ofdelivery options, however, pemùts at least one affordable route to

every economic c\ass, witbin ~e available range ofmaterial resource options.

The flexlbi1ity in the routes is enabled by flexlbi1ity in transaction systems. The

transaction systems associated with most indusoial products unfortunately 1imit this variety and

flexlbi\ity. WJtbin the scale ofa village, transactions ofa flexible nature - credit, instalments,

and barter stil1 exist, but as dependence on building material outlets ofthe city and facto'Y

increases this flexlbility decreases. This operational flexlbility' which forms an important

feature ofthe rural building systent is threatened by urban market mechanisms that are

increasingiy influencing rural economy.

Seasona1ity ofconstruction as observee! in the village building system may disappear as

off-1and income generating opportunities become available during the summer months, This

naturaIly leacis to a dependence on specia\ists for construction - selfconstruction giving way to

self-managed construction. This in itse1f; is a positive outcome as it resu1ts in more work

1 AsbclcKhosla; MAIlt:malive SlIllIcgics for dcvcIoping and dclivaing JowCOSl sbcIll:r1I:dlIIoIogics". (DeveIopmcnI
A1lC1la1ives,NewDdhi, 1988), Revi (I990~
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opportunities for artisans, refinemem oftheir sIàlIs and an improvemem in the overall structuraI

condition ofshelter. It becomes mo~e feasible then to introduce new techniques and

technologies to increase the range ofavailable options. As the market for the masons' sIàlIs

increases, it becomes economically viable for him to adopt new techniques and systems;

together with the f1eability in transaction systems, tIùs enables grea1er numbers to avail ofthe

mason's sIàlIs through the economie means availableto them.

The reduction in seasonality must, however, be viewed in Iight ofpossible losses and

changes in socio-cw'tural and environmental relationships: tIùs feature may not be clearly

apparent &om the limited peispec:tNe ofshelter upgrading alone.

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

"lt wou/dhe usefu/ to know what natura/ resourœs are al hand, what is heingdone

that cou/dheprofitable. andwhat isnoL ••. Andbefore anyformai intervention is embarked

upon. one winneedto undersIondthe socialandculturalpractice regœditlgwork .••• how

they organi:eand theirattitudes to co-operation.»9

The present research cao be calIed a preliminary study to enable design oflocale

specifie action plans for the region. It brings forward certain technologicaJ, management and

ÏI'stitutional poSSIbilities as highJighted in the foUowing section. These, however, need to be

studied in greater detail 50 !bat their complete potential cao be exploited to filcilitate the

prccess ofshelter upgrading.

6.4.1 Technological Possibilities: In the face ofscarcity in resources leading to poor

quality ofshelter, both a regeneration ofthe depleting resource base and increased efliciencies

in the use ofcurrently available resources is required.'o The role ofimproved tecbnology bas

!bus becomes important. Cao tecbnological inputs mitigate problems associated with shelter

upgrading and what aspects within the locale need !bat input?

The foUowing cao be highJighted:

• Nabc:dHamdi,J:Jçumwwj!houlH!!m (MII'pr=.USA, 1992). p.l00.
'0Chaplcrll, UNCHS (1993). Wc1Is(1993). Spc:llCC(1993).
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(i) The problem associaled v.ith hea\)' and small khapre/. requiring considerable amounts

ofwood for under·strueture and the lack ofgood quaiity timber to pro...ide il.

(ù) Inefficiency offuel consumption in kilns and the shonage offuel resulting in the

diversion oflarge qua:ttities ofdung from manure to fuel.

(m) Potentia1 ofalternative fuels from locaIly awilable tertiary timber.

(Iv) Potentia1 ofsubstantive regeneration ofthe biomass for both fuel and building needs,"

(v) Potential oflaIge quantities ofstone dust that can he utilised in construction.

Many tedmological options cxist as pointed out in Chapter n. howcver. very tittle

research basgone ioto effective mechanisms for transfening these to the field. Any

teclmological input wi.i.t bave to carefully weigh in and utilise local systems ofdelivery and

transfer of technology. slcills and information.

6..4.2 Delivery possibilities: We have found that avariety ofoptions ofwhat to do (the

practice) and how to do it (the delivery) exist in the rural building system. As significant as the

'range ofrnateria1 and technical alternatives~ a.vailable., is the 'variety in the poSSlble routes' to

reach the desired levels ofshelter. It is the permÎSS1bility oftlùs range whieb makes the proœss

dynami~ resulting in generating satisfàction with the outcomes al each leveI. however

rudimentary they may appear.

One common aspect ofany formal intervention to improve or upgrade rural housing

conditions bas been the presence ofan extemal change agent or a delivery agency bringing to

the \iIlager 'abetterway ofdoing things·. This study shows that effective deliveIy agents - the

masons. the influential members ofthe rural society and local markets cxist within the rural

society itself: Effective and sustainable improvement cao he promoted through L"Jese agents.

Who are the real buiIders in a rural area?, who should reœive specialised training? and under

wbat conditions will increased levels ofskill result in economic retums? 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, fonn efficient conduits for information

and knowledge transfer. Although everyone bas basic information regarding simple

construction, special skilIs are avaiIable with the mason ooly. New technologies and improved
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techniques can he delivered through him, provided he bas a market for these skiIIs. A mason's

market may increase as levels ofaffordabiIity rise. AffordabiIity, we have found, is a result of

many intc:racting conditions, oot the least ofthem is the tlexibiIity in transaction systems.

For appropriate and efficient technologies to he accepted, an understanding ofpopular

aspira%ions and symbols ofprestige is necessary. The choices made by the leaders in rurnl

society (as Chanarpal and the sarpanch) influence the formation ofstatus symbols, tlms

affecting vilIagers' choices for materials and technologies.

It bas been suggested that local micro-enterprises are effective means to deliver a range

ofoptions in materials and techniques.'· These fimction with increased user participation in

construction and management within tlexible transaction systems. The potential advantage that

local entrepreneurs possess over conventional distribution systems is that, they identif'y with the

users' specific priorities, thereby allowing incremental, piecemeal and seasonal growth."

These potential dltlepreneurs in the 5tUdied local a.-ea are those who can afford a

certain amount ofrisk taking. The entrepreneurs may well he from the traditional upper caste

groups who still donùn3te the rurnl economic scene: they are defirùtely those who are oriented

towards popular participation and indieate a move away frol!l or diversification oftheir

traditional occupations in agriculture and livestock management.

The Housing and Uiban Development Corporation (HUDCO) bas proposed to set up

a Building Centre in Jhansi The ndWork ofbuilding centres is visualised as a regional

supermarket ofbuilding materials, e1ements, manpower, skills, training, equipment,

information, advice etc." A building centre can make more technological choices avai1able to

the rurnl populacebut its success will depend on its operational variety and tlexibiIity. A rurnl

building centre, as opposed te its uiban countdp311, may have to accommodate many different

transaction methods - monetary, barter, credit, etc. What will he the character ofsuch a

fàcility? Can it arise as a consequence ofan artisan or local entrepreneur co-operative? Are

there any role models for such a 1àci1ity? These issues need to he explored. ..

,.ChaplA:r n
" Sbnlshl:mt Palma, '1'llI11Sfc:rorAppropriate Bwlding TcehnolosyThnlugh Mial><:nI<:rprih in Low rœr HClU.'!În8 and
!nI@.<!ruc!un;cœfc=a:I"""""int='.(lNAE,BMJ1'C,NcwD:lhi, 1993)pp. 659 -664. and Anm Kumar; (1994).
'4 T.N. Gupla (1993~

"IIIIlIl)' bc: usefu110 stud)' the operations orthe BanjzIadcsh Rural Ad\'lIrlCCIIleD1 COIIllIlincc: Ils Il su=fuI CXllIIlplc
ornnl f",lIIlCing~= (sec ICf'c:rcIICCS al the end orthïs documc:nl).
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The rural eeonomy, we find, is variable and seasonal. 115 transactions are piecemeai

with a mix ofmonetary and non-monetary componen15. It is inequitable and the CUITent socio

political enviromnent promotes i15 segmental and divisive character. Sustainable de1ivel)' of

technological interventions will need to incorporate these features in its basic design.

6.4.3 Management and Organisational Possibilities: The success ofany locallevel action

plan will depend on its capacity to build upon local organisational potentia1s and capabilities. A

need for augmenting the resource base, especially the biomass base, demands local community

based systems ofmanagement. The feudal chaIacter ofthe villages and the highly politicised

caste divisions have been found to he great inluoitors to the development ofcommunity groups

or co-operatives. (Chapter ll).

ln counterpoint, Kanchanpura, the new village consolidated within a short span 000

years, provided sorne interesting insights:

The predicament ofdisplacement and rehabilitation binding the village together to a

common filte bas actualIy opened up avenues for development. The community, though not

'mono-caste', is cohesive and realises the necd for a co-operative management ofits resources.

although they are at a disadvantage ofnot being endowed with any common lands and forests

lndividual1y within houses and inside the village, they have planted Neem trees used as a

resourœ-base. They brought with them the skill ofmanufucturing interrnediate floors from

bamboo and cultivate small clumps ofthe grass around their fields for this purpose. Ifthis

indieates that disaster brings people together, it also provides a hope that an awareness of

imnünent disaster (no resources, increasing wastelands etc.) would bring rural folk together

This particular awareness was also observed in Dhikoli. The advantages ofthe

ongoing water-shed and afforestation programmes are clearly VÏS10Ie to the ...illagers who are

coming forward to participate in its management. The risk ofinvolving ooly the sarpanch and

his brethren in the development ofthe bio-resource base (as is happening now), is that

management and control may get concentrated in the hands ofone powerful group within the

village further marginalising the lower income and less powerfuJ groups. The particular

advantage that Dhikoli bas is the progressive bent ofmind ofits~and local leaders, a

feature which needs to he ana1ysed and fostered in other villages too.
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6.5 FmaJ Remarks - Cbaracteristics orthe Required Inten'entions

We started with the premise that rural building systems possess an inherent potential,

an understanding ofwhich can assist in the fonnulation ofeffective and sustainable strategies to

facilita1e the process ofrural sheller improvement.

The transition frorn a simplistic"numher ofdweOing units to hepruvidetl''' approach

to the "'jaciUtatjon ofhousingprocesS''' requires an anaIysis ofthe characteristics ofany

interventions that are proposed. The particular characteristics ofrural building systems require

that successful interventions in practice and delivery must:

respond to the seasonality in labour, material and finance availability,

funetion through flexible financing rnethods, and,

provide a continuity with existing practices and change to new rnethods and concepts."

It bas been noted earlier that sophistieated industrial technology often Iinûts operational

f1ex1bility, especialIy among the lowest incorne groups. We need better and more efficient

technology coupled with the operational f1ex1bility - c1early the greatest potentia1 in a rura\

building system.

,Appropriate' interventions will have to cornpete with estab1ished role mode\s of

progress. Thus it is essential to creale alternatives or a range ofoptions whose perfonnance is

'technica11y' and 'symbolica11y' al par with currentlyaccepted prestigious systems. The fonner

is a technical design exercise, while the laner is a socio-cu1tural and economic issue associated

with symbols ofprogress and with the ability to access the options.

Turner bas suggested that "accesS' to netWork systems enables people to solve their

housing problems by providing them the "freedom 10 bui/d'. 5uch systems provide users with

adequate resources, as weil as adequate access to resources. However, "Nerworksfailor

cannaI come into existence when there is a grave scarcity ofresourcesor when access to

sufficient resources isrestricled."" Thus, increasing both the range ofoptions and the access

to this range is ofparamount importance.

I·S.K. CbandbaI:e(c:d.); Human Habitation -Culture- F.nyironment Intoface. (Vilœs. N.... Delhi. 1991), p. 214
17Ibid.
"Ashol:Khosia; ..Allcmllti.e Suategîes for De\>eloping and Delivering Low-Cost Sbeller Technologies
(De\>cIOjllllOOI Allcmllti\'es, N.... Delhi. 1988).
"Tumc:rinTurner and Fichter(I972). pp. 205
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We have noted mer that netWork-paths or deIivel)" processes represent the local

building pattern which becomes dominant and strengthens through increased use. The choire

ofone network-path or delivery process (especially the transaction system) over another. is

detemùned by the operating environment described mer (Section 6.2). The netWOrk nature.

bowever, permits eataIytic inputs (suitable interventions) in the operating environment to

increase the use ofcertain pathways thereby strengthening them.

The rural bouse is very much 3:'1 agrarian produet and depends on a balanced operating

environment that inc1udes the natural eco-system and social, economic and management

struetu,·es. A netWOrk operating in an optimally balanced environment would possess

significant variety and operational flexibility while allo",ing all the users, maximum acœss 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:

(i) en1arging the range ofavailat :e options

(u) augmenting (al least not Iimiting) the varlety and flexibility ofdeIivery options, and.,

(w) increasing the leve\ oflocal control in construction and resource management

This will be able to best utiIise and enhance the potential ofthe rural building nctwork.
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Oassification of rural bouse fOnD by ground plan and roof fOnD

BOUICplaD Roof' sIope and dircdioo

NegligWle Qnc.W3Y Two-way Four • way

Rt:ctmgu1ar Fl31 Pitehcd; lc:an-IO Pitcbcd; gabled Pi1chect bipped

Squ:ue F1a1 Pitcbcd; k:an-IO Pitcbcd; gablcd Pitchcd; bippcd

Cirtu1ar Pitchc:d; conical

.
~
:~". 1.i 1

s-a: TARU. J992.
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Oassification of rural bouses in India by materials used in ofroofand wall construction
(%ortotaJ)

w.n RoofMaterial
Materia1

Biomau TUes. CGlshcds .AD Mc:ral Brid;. stoDe RBC& Tocal.
carth shiDgIes& sbcets & lime RCC

dace
BIo-masa 10.1% 0.5% 10.6%
Eartb 28.3% 26.5% 1.5% 0.7% 0.1% 0.2% 57.30/.
11mber 0.4% 0.3% 0.2% 0.9%
BurDI 3.1% 7.2% 0.9% 0.5% 4.3% 1.5% 17.5%
bricks
Stone 3.3% 4.4% 0.6% 0.1% 2.0% 0.2% 10.6%
Total 45.2% 38.4% 3.7% 0.7% 6.4% 1.9% 96.90/0

s-a:e.-" cfllft1J.rz.. T«*JDI. nI, 1981

Rural wall Materials

Stone Othcrs
11% 2%

Fired brick
18%

Rural Roof Materials

Stone, CGI Othc:rs
Brid: 6% 4% 2%

•
Tiles, S!ates

38%

RBC,RCC
2%

s-œ 1Wvl. 1990; TARU. 199;
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Framework 1Information guide for the field SUIV~":

The ficId SIIIdy "'35 cxmduacd in tI>O pbascs: (i) a prclimirory SUI\'C)'. "iIh the pIIPClSC ID gel a gcDCI31 fccl of
the arca and ID CSlab\ish c:omaawilh the teIc:\'aII1 people. and • (0) a fOCllSl:d scamd:IIy SUI\'C)' in spcci1i~

seIcacd villages. During the SClXlIld phase SÎ.'I:\ilI3ges~ the focusofwoo:uuall:d SIIIdy. wbiJc: sorne
s=ttJmrnts around 1iIce the lAY 5l'!!Jement al Pur.I Badhcra and 'ilIagc H:upalpur in Tikamg:lrh dislric:twcre
SlIIdicd briefIy.

The smvcy~""""......,., tIuough obsI:n'alioo. pboIDgIapbs. measure:d dr.lwings. =sus dala and
informai discussions wilh vilIagl::Is, p'O'tllllClll oI5ciaIsanddevd 9'" nI woda:zs. Informatico rcg;uding the
SIIIdy arca~ sœgbt from the foIJoMng C3IqOIy c!pcopIc:
(a) VIIlagcrs oC various 0 o'Oltlic lC\'C1s - rcsidcms. bousc-owDcrs.œildcrs. vil1agc bcad-mcn and

anisans.
(h) Bmlding materiaI supplicrs in the 1oc:II arca - s.!Y'?-ko::pers.
(c) Managers ofblvlcting material13ctorics in the tIrgcl arca.
(cl) Local blÙJding COIIIr.ICIDIS - 0"1lCIS oCSlOIlC aushcrs. SlOIlC suppliClS ClC.

(c) EngillCClS oC the Disttict Rnral D=lopmcnt Agency.
(1) The ChicfD=lopmcr.t offi= (COO) ofthe region.
(g) Dc-.'C1opmcnt wodcCIS oCthe 10C:l1 office ofDc-.'C1opmcnt Altern:lln'CS (Jb:Insi) - the only m:ljor NGO

opcr3ling in Ibis region.
(h) Profcssiouals Ii'om olhcr organis:ltionsworking in the:m:a ofRnral D=lopmcnt - TARU. New DcIhi.

DA. New DcIhi and <:sE. New Delhi.

A broad fiamc:wolk lCgalding "T)'Jle ofInformation Sougbt~ was formublcd prior ID conducting the
smvcy. This fiamcworIc MS modificdaller the prr:!imioory SlIM:)'. Even tbough a prior Iist ofinform:llÎon
=IlJÏrcd hadbccn prcpared.1bis"'35constantly addcd upon. modificdand changcd thouglKlut the smvcy. A 101
ofthe uscfuI inform:llÎon gathcrcd during the long dr:l\\'11 collVClS3lions wilh vil1agc rcsidcnIs was in 13ct llOl

CVCII pan ofthe fiamcwork, Ibis indiC31CS a strong point in fuvour ofguidcd but UIISlnlClIIrCd inI-:nic:ws. The
inform:llÎon \\'35 sought in SC\'CII broad hcads. which oftcn ovcr-l:lppcd.. The "1j.pc oClnform:llÎon Sougbt" as
pel' the Iast modification made. is prcscntcd bcIow.

T)pc oflnformalion sought:

A. SettJement patterD md bouse: Corm:
- c1USlCring ofrcsidcntiaJ=
-Idationshïp of'Abadi'lD conunongmm sobha lands and ~idual fields;
- 0MlCIShip in the obadi and agricullUral1:lnds;
- SlatUS ofcommon lands - c:nvironmcntal condition. responsibility ofmainu:n:lncc, aca:ss ID various
vîllagcrs;
- typical bouse form and utiIis:ltion of\':mous open and co=cd sp:ICCS'.

- spatial devdopmcnt - scqucncc ofconsuuction ofthe \'anous co=cd sp:lCCS.

•

B Village 5OCio-cconomic SlnIClUn::
- primary om'P"rions;
- incornc Jevcls;
- agricullUral land O\WCISlopand production;
- amwal cropping fRqucncics;
- caslC groups and ldalionship amongst difTc=t caslcs;

- oII"-Jand omljl'ttionsand incomcs;
- omljl'ttiortal di=sification fiom ttaditional occupations;
- typical1àmily SÏ2CS, làmily SlIlIClWe -joint or nuclcar.
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• c Adminislr2live aud Of'l:2oiqtjonaJ SlJ1JClllre:
• panchayal SlnIClUll: and dulies - resco= managcncnt. land dislribution, role in public seaor
deveIopmc:nl proj:as, otbers ;
- impact 011 local building pl3ClÏccs;
- management ofpublic scaor bousing schemcs - bc:ndiciaJy / t1rget group seloaion. funding and fund
rclcase critcia. impie IIO 1!I,I! ion. m:IIl:lgcncnt. bc:ndiciaJy participation.

D CuustIuetioD mrtbcw!s - waIIs and roofs:
- mataiaIs ÎD QlüStI uetioD :
- usai for roofor ,,:III;
- naIUr.II. industriaI. pooo:ssed. unPiCx:csscxI;
- bought (from wbom) or coIIcacd (from wbc:rc. and by whom);
- c:xD3Clioo proccss. exuaacd by "ilom and from wbcre
- disl:!oce1J3nS;lOrlCd. modeofll:lDSpOrtllion, alSt ofll3llSp01'l3lion;
- alSt ofmalcrials œ sile.. unit ofbans:lClion;
- bandIcd by wbom;
-quaIily disconnlellt.locaI Sl:l1ld:lrds ofQu:1lity;
- avaiJability and acccssibilily 10 m:1lerials;
- wbat ll3lIIt3I bicHnass products are usai in coll:AAlClÎOll;
-local gIasse5 - 0I1tï-'3led and wild;
- tteeI forcst CXlVCI' - 8lO"1h and usage;
- froquency ofe:xtr.lClion oftimber. soil SlOIle and local c:ountIy woods:
- fuel rcquirement fro pro=sing materi:lIsand l)pc: offuel;
- w:l1cr n:quin:ments in collSbUClÏon and procun:ment:

- roor aud wall c:onstnJction techniques:
- typeS and ncmendaturl::
-l)'JlÏCll spans. wall 10 roofbeigbts. roofslopc:s. wall tbickncssete,:
- materi:lIs usai in c:acb:
- u:dmique ofcolISbUCtion;
-l)pc: and quanti!)' ofm:lllpower input;
-lll3IlpOWC' COSlS;

- commentson SbUClIlI3l and tberm:iI perf'o=
- froquency and type ofrr:pair and lIl3inlen:lna:;
- eJcmc:ntI c:ompooent requiring ma:<imwn lIl3inrcmnc:e;
-1Il3ÏntIiDCd by whom:
- COSlS of lII3ÎDIl:Il3IIC

•

D Ddi\-ery methods:
- ddn-ery ormateriaJs:
- from "1lerc;
- how (b3lISpOn);

- alSt (m:l1erÏ3l + b3lISpOr1):
- exuaacd /8lO"U wbere;
-llI3Jl3glXIlcontrolled by whom:
- pruc:csscd by wbom and wben:;
- froquency of3\<lil3bili!)'1 SClSOmlity;

- cIc:Ii>-ery ofskiIIs:
-who's sIàIls (1Il3SOII, pcrsoml skiIls. Sl:llÙ-skilJed wotlc);
- Ic:vcl ofsIciIl rcquiIed for c:ach l)pc: ofworlc, 1c>'e1 ofsIciIl3\l3Ù3b1e;
- SClSOn:û 3\<lil3bilil)' ofsIciIled workers;
- renumctation metbod. tt:IIlS3CÙon wùts. 3lIY iDformal )l3)UlCIll S)'SlCllIS;

- b3nSferofsIàIls - witbin mmily. "itbin commwù!)'. from outsiders - city b3sed masons ClC.;

Understanding Rural Building s.vstems in lndia
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- inlroduclion ofDCW skills from "ham and ho\\:
- Sl3IIIS ofand ecollOmiCS ofolder tI:Jditiona! 00lls;
- c::onomic= -marIa:t for slciIIs. skillc:d \>Orlanc:n rcquirc:d for "bal ~'P"ofjOOs;

- ÏDSlill.\boo1S:
-1oc:a1 marla:ts (bazaa..-s) wbal building m:ucriaIs. cIc:mc:nls and skills are procurai from bc:n:;
- wb:II building lIl:Ilerial and skillc:d manpowcr gocs out from lhc: villages to lhc: llCUl:St urban=
- f3mily toIcs in building - ,,'ho docs wbal;
- 3lIY anisan guiIdsfmnummitic:s;
- 'illage instiIIJtioos CXlIIlrOlling rcsowa: CXlI:lClion - managcmcnl ofcommon propcrty rcsourccs by
wbom and ,,'bal are lhc: CXlIlditions;

- wb:II are lhc: public sc::tor instilUlions for cIc:vcIopmcnl ofCOOSlnIClion skills1housing imprtM:mall or
JlI'O'ision:

- ,,'ho organises c:onsauction ofcommuni~·buildings Iikepanch~ghar. schools de. in tbc village.
,,'ho puIS in lhc: labour. how is il paid for.

E Changes iD A. B. C and D abo>"C ","Cr a period of IS 10 20 yean:
- DC\\" maICrials;
- DC\\" u:cbniqucs;
- rcduc:cd use of! dis:lppc:u:lna: of3lIY older m:ucriaIs. 1eCbniqucs. skills in c:onstrue:tion and
wh)o;
- who isable to afrord (acccss) lhc: v.nious mall:riaJs and skills llOW and wbal was lhc: situation
IS to 20 years back;
- DC\\" DeCds. changes in IifCSlyIc. in inc:omc IC\'C1s, in occupaIions. IilCl:lCY 1C\"CIs:
- wb:II is lhc: \Il:lld ofsocial mobility arnongst C3SlCS - do tbc masons buiId for lhc: 50 callc:d
shudrm:
- DC\\" Sl3IIIS s}"mbols, fàsbions in bouse ~p:s - ,,'ho is adopting lhc:m and wbal is lhc: tn:nd.

F RcIalionsbip "itb lhc: llCUl:St urban centre:
- migration palICl'll- daily. scasonaJ. long dUI3tiOn:
- procurcmcnl ofm:ucrials. sIàIls from and pfO\ision to tbc cil):
- inflllCllCC in lCrIIIS ofSI3\US, fàsbion. cfficiCllC}" in constnJCtion de.

G Public sc::tor bousing aetr.itics in the area:
- bousingprojcas;
- tlrgctS and targct groups;
- sc1ection ofbcncliciarics:
- mollCl3ly assislanc:c;
- construction materials. techniques. specifications uscd;
- construetion through "bal agclle}" -1C\"C1 ofbcncliciary participation.
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Appendix 3.2

•

Surveyed villages - primary census data:

VlIIoco Ac< .v.. PD' 1 d
. DIo<oDœ_ • aDky

~) (......) (' t lb) JIooooI

llab& 250 2142 784-24511II; 970 10 km. MdaIJcd n>od
_+14adj=

llIUkob 700 857 12SHH+ 13 km. 3 km. _ n>od li<m!'o"ll
1211H adj"" :zs

Palioda 400 721 7OO11H 15 km 3.5 km _ n>od li<m l'o"H
:zs

~ JI) 871 34911II; 14km 2km_ n>odli<m!'o"ll
J44houscs- :zs

I.idbora 600 809 171 HU llokm 6 km. conhcn rood li<m 11><
mcullcd. road. one mc:am in
bclw=

KhoIilpura 120 409 26 lill- 1l01an -do-
63111l

s-œ: Pn""""C......Abstr«U. -..aof/>td.a: /99/./ Fi.1d..rwycand>u:1odfof'lhu~.Juac -luIy. 1994.
-]"CDXofhtltl# lcnfGmJbc. no. of1tofuadJlfC'from 'OlGl~ Itoùb (CCMU).~. lItO#T me" OMfaml/YOCCJlptG Q ~c.

·.·,ndJcDlamt~1ttmJ'1"ortnbol~L

•• lM.ftIrwy~G dlscqoncywrtlt rM«Ml$ ,,,formanon. toI41 nwmbcrofltotueholtbfoundwcn 2$0" J8HH ofS4hanY'U-
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Appendix 3.3

Surveyed VIllages - socicreconomic structure:

,~ SocW~ PJoJzu". ocaaJ*tioa ~d.-

Raba 'Thabn et: 8n!mIim. , ... ~ Medium a: Jqc !armcB

1'a)'llSIha - 18' SbopI.~ SmaU a: medium &rmr:n

Lodà-3~ ~&rmWlour SmaU a: M.uPaJ famlcrs

a.m.r.~ -do· .do.

t.œ..koli.~- Agriaalturc. WJour.~ M..p.l r.mcr,.
~

s.hariya tribala - ,S FarmA~1abour LaadJaa

DbIko3 Brabmina· J6% ~ SmdJ Il; mcdium fannen

lhabn·9% -do- MediumIt lqt! &rmr:n

Lodi. Teli. Nai - 40'!. ~Ibop..&rmlabour SmaU Itmar;ina! r--n
Ch1mar.~. 23" ~Wmbbour ·do·

KhaDpr-l2% Farmet:~bbour 1..IndIc:=

PaIIDda BnbmiD.8% ~cu1tun: Medium farmcft

TbaJwr·16~. .do. Latgc A lIlCdjum Wmcn

Pal· 1"1% Li~'CSIo.:k. apiculture mugînallmzx:D

Loclhi·3'S A;ricullun:, Wm labour Small A marginal farmcn

Ownar. K=mi - 24% ·do· -do-

.......par BnbmiD·IO% Açicu1tun: Smal1 a: lDIldium farmcn

'J'haJcw- 30% -do· ·do·

Ylldav. J,% UwsIodo;. agic:ulnln: -do.

Ch1mar. Kunni·~ Airiculturc. fatm labeur • do.

Sabari)'a tribaIs • S% Rccd baskc:ls le. mal~ LandJca
labour

Udbon EInhmin· ~hure 1.arFa: medium farmcn

'l'babu'- -do- ·do·

Pal- Liv=ock,. ûtm labour LmdIc:I&

Kunai- Agriculture:. Wm Iahour SmaU a: DI&IJÎD&I Carmen

JO.aIftpu. - BnbmiD.48% AgriaIhure Medium farmcft

ThaJwr-22% -do· ·do-

Ga.dbIriya • 30% Li\lC!llOC:k.. farm bhout Landlcsa
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Appeodix 3.4

Surveyed vilbges - settlement patterns:

The: following drawings present the senlement pattun of lhe six villages that were stUdic:d in
ddail. The drawings ha\.'C bccn dcvclopcd by \\-aJking through the villages and rccordin~ information.
They arc net to scaJe andarcindicatn'C onJy. VilJagcrs relate ta the aspect of'orientation' with respect 10
cast - whcre the sun riscs from. The foUo\lo'Ïng dra\\ings thcrcfore mark East as per the local system of
indic:ating orientation as we1l as North aceording to the formai ardriteaural iDdicatiOD style.

AppeadïJ. 3.4 B: VdJaI:e Dhikoli

•
Undustanding Rural Building Spstems in /ndia xx
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Appendix 3.4 c: Villa~ Palinda
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Appendix 4.1

LocaDy available timber and its use in building

5.."'0- Spodco LocoI_ N~ SIr.r QIIqocy
u__

A'-blllly

1 A<aciaCldCdlu Khair D M Scoooadar)I FW,T, His!>

2 A<acia aùotica ~ D M Scoooadar)I FEJ'W, nis;h

3 Aaàa tortilis brKlibAbul D M Tatiuy B Mali....

• AcsJc_1oo Boel D S-M Tatiuy FW k.,..'

5 ADg n pendula KordlW D S Tatiuy FV.'.T. Medium

6 ADdinocla indica Noem D 1. Primary FW,aTJR.AGI Mali....

7 llaubDDa varicg:la Koduw D 1. Sccondary B.FW.T l.ow

8 Bombak çeiba Scm>.1 D M Sccondary FW,T l.ow

9 9dmania lItifotia o\ironji D M Sccondo:y FW Medium

10 Bu1ca~ llhak D M Sccondary FW,B.T.AGI His!>

Il Cusia fia2ula ADWlos D S-M Scconda.oy FW,aT l.ow

12 Do1bcr);ja liDoo SlUoIwn D M.1. primory B.T,FW Vl.ow

13 Dcudroa1emus ltriduI bans (bomboo) E M.1. Primary T,FR,AGl,B l.ow

14 J);oopyrœ mcIaDoxylon Tendu E M Scoooadar)I FW.T l.ow

15 EucaIyplus........... Sofcda E 1. Scoooadar)I FW.T,FR Medi....

16 l.cucaa>o looph.l. Subabul E 1. Scoooadar)I FW,T His!>

17 MadIoIca indica Mail.. D 1. Sccondary FW.T Modi....

18 Maosifera indica Aml(mongo) E 1. Primary T,FR,AGI l.ow

19 P os ", pinnata
.

K=ndi P SoM Tatiuy FR. l'W. 1'0 ScuonoI

20 Prooapisjulillora Mcsqui1C D S-M Tatiuy B.T His!>

21 Tomorindus indica lmli E 1. Sccondary FW,a l.ow

22 T_grondis Tcok D 1. Primary FW.T.FR v l.ow

23 Ziz);ol>us lllIlIritiana Ikr D S Tatiuy FW,T, Medium

2' lpomca Bcsh= E S-M TcnWy FW,T, His!>

2' . l.onun& D1gou S Tatiuy B.T,Pan,Mcoh His!>

Lqm4:
D-Drmcrr:; E·E~P·~·S·Small;M·M.".;L-Largc
FW - Fln wood: FR - F"""..,.: T -1lmI#1""~w".iow:. _ """"'PP""mDMbt:n: B - W'- ""...,...1IG1; FE - FI"",.
"'P<:AGI-AgnadIlual rmp/cIlCnC; IR -ln=:np<1knt: Parr • P"",_FO - FoJJ<r

• Not.ucdlll bruldmg.ltt.1ww:r. mt:l'ffIOItt:tIMrc CUit IfQrllmportanIground t;UIItU.
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Cost calculations of building elements:
The building clements - fircd bricks (einth andgumma), clay we (khapre/), stone bcam and

concrcte bloclc arc costed below. The caIcul:ltioDS arc bascd on local matcrial and labour rates and labour
produaivity as informcd by masons and vilIagcrs during the SUM:Y. At places =tain lump-sum rates
have bccn cstablishcd as in the case ofgumma COS! in PaIinda. The acewacy of the caIculations is within
+/-5% the variation duc 10 fiUClU3ting matcrial and labour rates in lime and location ofdifl'crcnt villages,
cspcci.Uy bctwœn the r=olC and wcII-acn::wd vilIagcs, and aJso to varying mcthods ofcaIculatiODS and
10 cconomy paramclCIS cstablishcd in difl'crcnt villages.

The S)'SlCII1 of=ent is F.P.S. as foUowcd in the villages, Conversions for the
convcnicncc of the n::ldcrarc roughly: 3 ft. - 1 m.; 10 sq.ft. - 1 sq.m.; 35 cft. - .1 cu.m.
Cao S 1.00 - Rs. 23.00 (July, 1994).

1) Eintlt (for 5000 units); M:lscn:uy clement - sizc = 12"xS"x2".

(i) At Udhora
a) Materi2l:
E:lrth= SOOO x .11 cft. - frcc
Water= frcc
Dung and other ti:cJs = SOOOxO.15 =
b) Labour:
E:lrth digging = 7x30' =
Watcring and kne:llling =2x30 =
Moulding = (2x30 + lx4S) =
Loading the Iciln = (lx45 + 3x30) =
UnJo:Iding the Iciln = (2x30) =
e} Transport.

Tot2I=

Rs. 750.00-

Rs. 210.00'
Rs. 60.00
Rs. 210.00
Rs. 135.00
Rs. 60.00
Rs. 25.00

Rs.1450.oo

CoS! ofone fircd einth = Rs. 0.29 - Rs.0.30 pcr piccc.
CoS! ofone unfircd einth (adobe) =Rs. 0.10

• ane worlœr can dig appror. 50 cft. ofearth (nan rocky) per day. May be/ree ifdone byself.
•• dungm~ befree Or on{vpartial/y sa. ifawn cartle do not produce enough.

•

(ü) At DJùkoli
a) Materi2l:
Eanh= SOOO x .11 cft. -
Water=
Dung,and other fuels =SOOOxO.25 =
b) Labour:
E:lrth digging = 7x35' =
Watcring and kncading =2:û5 =
Moulding = (2:û5 + lxSO) =
Loading the Iciln = (lxSO + 3x3S) =
UnJoading the Iciln =(2x3S) =
e) Transport =

Tot21 =

C:nderstanding Rural Bul/ding Systems in India

frcc
frcc
Rs.1250.oo-

Rs. 245.00
Rs. 70.00
Rs. 240.00
Rs. 155.00
Rs. 70.00
Rs. 50.00

Rs.2080.oo
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COS! ofone fircd einti: ; Rs. OA2 - Rs.OA5 pcr picce'"
CoS! ofone unfircd einth (adobe) ;Rs. 0.12 - Rs.0.15 per piccc'"

• Labour costs arc higher here.
•• Dung m",' be free orpart{vfree from Ol4'n cattk or m",' be pro"ided by the bu...-r.
••• Sard or Rs. 0.45 and O. /5 per piece respecti"e{,' l4',thin th,' ,·z//age.

2) Gumma (for 1000 units): Masonat)· clement - sUc = 9",,4.5"X:;".

At Palinda (lump sum pricc:s establishcd hcrc)

Digging=
Watering. kncading &. moulding =
Loading and unIoading on kiln =
fuel COS! (dung)+ addition of=
Transport at ov,n COS!

Rs. 50.00
Rs.lOO.OO
Rs. 50.00
Rs.300.00

Total = Rs.500.00

CoS! ofone fircd gumma =
CoS! ofone unfircdgumma (adobe)=

Rs. 0.50
Rs. 0.25

3) Drcsscd stooe - Khanda:

At Dhikoli and Palinda (donc by local villagers)
Rs. 3.50 per piccc
Rs. \.00 pcr piccc

(i) Masonry clement - sizc = 1':<1',,1'.:
Extraction and dessing =
Transportation =(upto lOOm) =

Total = Rs. 4.50 per piccc'

Al Dhikoli and Palinda (donc by local villagers)
Rs. \.00 per piccc
Rs. 0.50 pcr piccc

(ii) Masonry clement - sizc = 6",,6",,6".
Extraction and dessing =
Transportation = (up 10 lOOm) =

Total = Rs. \.50 pcr piccc'

• Sardfor Rs.5.00 10 Rs. 7.00 and rs.2. 00 allhe quany respeclive(,'
•• Allhe quany, 'local villagers' are from the neighbouring village Punaw/i.

4) Boulder stone for raodom rubble masonl1': Masonry unit in ,'3rying si~.cs - 0.2 to 1.0 cft. in volume.
Extraction and brcaking = Rs. 2.00 pcr cft.
Transportation at 0\\11 COS!

•
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S) Conerete block (pcr piece): Maseru)' unit - size S"xS"xI6"

(i) Cost al the faClOl)' =
Transpon (up 10 25 km) =

TOla1 =

(ii) Manufaetured on sile by
Sahariya bcncficiarics =

Rs. ;.80
Rs. 1.00

Rs. S.8O

Rs. 5.20·

Rs.IOO.OO·

Rs.IS75.00··

Rs.210.00···
Rs. 60.00···
Rs. 150.00
Rs. 115.00···
Rs. 70.00···
Rs. 25.00

• As caleulated by engineers at the Community Block office.

6) Chaptï klraprel- da)' lile (for 500 unilS): Roof c1adding clement· size =1.5'xl'xl"
a) Matcrial:
Eanh (black and rcd)= SOOO x .125 cft.=
Walcr- frœ
Dung and other fucls = 7SOOxO.25 =
b) Labour:
Eanh digging = 7xJO =
Watering and kncading =2.~0 =
Pulling • mouIding =3:<50 =
Loading the kiln = (lx45 + 2xJ5) =
Unloading the kiln = (2xJ5) =
e) Transport =

Tolal = Rs.2605.00

Cost ofone khaprcllile = Rs. O..S2Ipc - Rs.1.20 pet pair.
Nonna! COS! after cconomising -only SO"/o fuel,
Earth. mouIding & uanspon COSIS = Rs. 0.24/pc - Rs. O.SO pet pair

• Rs. 100 is paid is earth ifcolleetedfrom revenue lands. It isfree ifthe collection isfrom OWll

jields or common gram sabha lands.
•• Dung may befree or on{,' some ofit bough.
••• This is normal{v done by the house OWIler himself.

7) Slone Bcam: Roofspanning membcr· 12'·14'xl.S'xJ"

Cost al Quart). =
Transponation =
Drcssing (Ix70xlday) =

TOla1 =

Rs.I40.00·16O.00
Rs. 20.00'
Rs. 70.00

Rs. 230.00 - 250.00 pet bcam

•
• Transportation eoslS are approximate sineeother items are purchased and transported along
..,ith it. thus distributing transport eoSlS OVer a number ofbuilding materials andsupplies.
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Appendix 4.4

Cost calculations ofwall and roofconstruction systems:

CoSIs ofthe various w.l1l and roofcollSUUClion S}'stClllS are C31cublcd bcIow. COSlS an: bascd on
local m:uerial and clcmenl COSlS as C31culalCc! in Appcndix 4.3 above. local labour t:lIes and producti\ily
as found out during the SlIIVC}'. The C31culations are made forw.l1ls and roofofa room 10 ft.x12 ft. in
size. with two windows and a daor. The walls for cob and einth in mud mortar are C31culatcd as roofcd
with pithccd roofofkhaprel with average bcight of9 ft.. while the w.l1l S)'SlClIIS are C31c:u1alcd for fiat roof
S)'SlClIIS with average w.l1l hcight of 10ft.. The ac:eut:lC}" ofC31culation wilhin a range of+/- 50/..

The stIIldard m:JIlIlCl"'CI' productivily and quantÏt}' CSlimation is bascd on discussions with local
masons and with the bclp ofguidclines from The Insuuction Manual for Appropri:llc Building S)'SIcms;
(Oevclopmcnt Altcmativcsand BMTPC, NcwDclhi, 1993). TheS)'SlCIIl ofmc:asur=cnt is F.P.S. as
fonowcd in the villages. Conversions for the convcnicna: ofthe n:adcr areaproximalcl}' 3 ft. - 1 m.;
10 sq.ft. - 1 sq.m.; 35 dt - 1 cu.m. Cau S 1.00 - Rs. 23.00 (JuI)' 1995).

Wall Systems:

1) Cob w.l1l (2 ft. Thic:k. 2 windows - lx1.5 sq.ft. cach. 1 daor - 3x6 sq.ft.)
masomy volume - 728 dt Including wastlge (10"/0).

frccor
frcc
frcc

a) Matcrials:
Earth=
Watcr=
Agro-waste =
b) Labour"··:
Digging = (14.5lC35) =
La}'ing = (2:<35x6 da}'s) =
F"lIIishing. plaslcring =(4lC35) =
c) Transport =

Tot:l1 =

Rs. 100.00·

Rs. 507.50··
Rs. 420.00
Rs. 140.00
Rs. 25.00

Rs. 1185.50

Cos! pcr dt - Rs. 1.63/ dt. or Rs.54.25/cum.

• Rs.100.00 has 10 be paid in case earth is being dugfrom anolher person'sfield or boughl
from rt:Venue tmthorilies.
•• Digging cos!s @50 cft. per labour per day.
••• Selflabour. nonnally costedasfree by owners.

2) Einth in mud mot1ar al LlJhora (w.l1l hcight= 9 ft., w.l1llhickncss = 18ft.. 2 windows - 1.5x2 sq.ft..
1 daor - 3x6 sq.ft.) - masomy volume - S6O<:ft.

•
a) MaleriaIs:
Einlh (5500 nos. Including wastlge @Rs. O.Jllcach) =
Earth for mortar (0.3cft1cft ofmasonary - 170 cft

digging COSlS only @ Rs. O.61cft =
Labour:
1 mason + 1 hc1pcr lcam cm do approx. lOOcft pcr clay
lOWlcam da)'S n:quircd = 6; cost (70 +50)x 6 +
LaboW'CIS (2.'1:6)= 121abour ~'S @ Rs. 30.001 LD=

Understanding Rural Building Systems in lndia
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c) Transport. approx.

Total
Misccllancous and 10015 and plants approx. 5'Y.,:

Grand Total =
Cost pet dl = Rs. 5.6 pet cft. or Rs. 186.66 pet c:um.

Rs. 150.00

Rs.2982.oo
Rs. 149.10

Rs. 3131.10. say Rs. 3131.00

3) EütJIr iD mud mol'tar at Dhikoli (w.I1l beight= 9 ft.. ",-ail thiclcncss = 18ft.. door and windows as
abovc) -masomy volume = S60 dl.

a) Materiab:
Einth (5500 nos. lncIuding waSlagc @ Rs. 0.45/pc) =
Eanh for monar (O.3cftlcft ofmasonary) -170 cft

digging costs only@Rs. 0.7/cft =
h) Labour:
1 mason + 1 hclpet tcam c:an do approx. l00cft pet da)"
total tcam claj.'S n:quircd = 6: cost (70=5O)x6=
Labourcrs (2,..6)= 12 labour claj.'S@ Rs. 35.00/ LD=

c) Transport. approx.

Total
MiscclJancous and tools and plants approx. 5%=

GrandTotaI=
Cos! pet dl - Rs. 7.40 pet dl or Rs. 246.66 pet c:um.

Rs. 2475.00

Rs. il9.oo

Rs. 720.00
Rs. 420.00

Rs. 200.00

Rs. 3934.00
Rs. 196.70

Rs. 4130.70. say Rs. 4131.00

4) GIlmIJIil iD mud mol'tar (,,-ail hcight. average = 9 ft.. \\-aIl thic:kncss = 14.5ïnchcs, 2 windows - 1.5lC2.S
sq.ft cach. 1 door -3:0<6 sq.fl)· masomy ,"olume = 447.7 cft.

•

a) Materiab:
Gumma (7000 nos including \\'3Sl3gc) @ Rs. O.5Ocach =
Eanh for monar (0.30cft1 dl ofmasomy) - 140cfl
Digging cost@ Rs. 0.70/ dl=
b) Labour:
1 mason + 1 hclpet team cao do approx. l00cft pcr da)"
total team days n:quircd= 4.5. say 5 da)-s; cost =(70+5O)xS=
Labourcrs (2x35)xS=
c) Transport, approx.

Total
Misccllancous and tools and plants approx. S'Y.,:

Grand total=

Cos! pcr dl- Rs. 11.13/dl or 371/cum.

Untkrstanding Rural Building Systems in India
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5) Bouldel'5 in mud mortar (wall bcighl = 10 ft. wall thickness = 2 ft. 2 windows - 1.5:<2.5 sq.n eaeh. 1
door -3:<6 sq.ft) - masollJ)' "olume = 832 cft.

a) Materials:
Boulder stones = 900 cft. (ineluding wastage) @ Rs. 2.oo/cft. =
Eanh for mortar (0.4Ocft. pcr cft. masollJ)' - 35Ocft.)
digging COSlS@Rs. 0.70/cft.=
b) Labour:
1 mason + 1 hclpcr team can do approx. IIOcft pcr day
total team da}'S n:quirod= 8=(70+50):<8=
Labourers (4105):<8=
c) Tnnsport, appro."- =

Total=
MiscdIanc:ous and lools and plants approx. 5%=

Grand total a

say Rs. 4647.00

Cost pcr cft.- Rs. 5.61cft. or 186.66/cwn.

Rs.18OO.oo

R... 245.00

Rs. 960.00
Rs. 1120.00
Rs. 300.00

Rs.4425.00
Rs. 221.25

Rs. 4646.25.

Rs.1100.ùO
Rs. 562.50
Rs. 175.00

Rs. 770.00
Rs. 840.00
Rs. 250.00

6) Laycred (c:ombinatioa) masonry in mud mortar: (wall bc:ighl = 10 ft. wall thickncss = 18inebes,
2 windows - 1.5:<2.5 sq.ft each • 1 door -3:<6 sq.ft) - masonry volume = 625 cft.

Boulder = 80"10 - 500 cft.
Einlh = 20% - 125 cft.
a) Materials:
BouIders = 500cft. @Rs. 2.001 cft.=
Einlh = 1250 DOS. lDc1uding wastage @ Rs. O.4Seaeh =
Eanh for mortar =(0.4:<625 = 25Ocft.) @Rs.0.70/cft. =
b) Labour:
1 mason + 1 helpcr lcam can do approx. 11Ocft pcr day
lotal team da}'S n:quirod= 6=(70+5O)x6=
Labourers (4x35)x6=
c) Tnnsport, approx. =

Total =
Miscdlanc:ous and lools and plants approx. 50/0=

Grand tota1~

say Rs. 3725.00
Cost pcrcft.-Rs. 5.9/cft. or 196.66/cwn.

Rs.3547.5O
Rs. 177.40

Rs.3724.9O,

7) Coac:rete bloc:ks in 1:6 cement sand mortar (wall bcight. average ~ 1(j ft, w.l11 thickncss = 8
incbes, 2 windO\\'S - 1.5:<2.5 sq.ft each, 1 daor -3:<6 sq.ft) - masonry volume = 283.33 cft.

•
a) Materials:
Conacte bloclcs (525 DOS inc1uding wastage) @ Rs. 5.20eacb
(as manufac:turod OD sile by the Sabariya tribals) =
Mortar: (0.36c:ft. mortar pcr 1 cft. ofmasonry) - 102 cft.
Cement = [(0.36xl)1 (1+6»)xI02 = 5.24dl- 213.15 kg
(One bag - 48 kg; n:quirod -4.4, say 5 bags @Rs.103.00fbag=
Sand ={0.36:<6)1(I+6)}x 102 - 32 cft. @Rs. 2 pcr cft. =

UnderslD1lding Rural Building Systems in India
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b) Labour:
1 mason ~ 1hclpcr team car. do approx. 100cft pcr day
lOlal team days rcquircd= 4.78. say 5 ~-s; cost ={70+5O)xS =
Labourers (2.'<35)xS=
Transport. approx. =

Tolal =
MiscclJancous and tools and plants approx. 5'Yo=

Graad tolaI =
say Rs. 4613.00

Cos! pcr cft.- Rs. 16.3/cft. or 543.33/cum.

Roof Systems:

8) Chapti kltllprd - Flat clay ble on MaiuuI-&b1l1 understrue:tu=
Plan arca = 10 ft.x 10 ft.: Tolal roofarca = 13.34x12 = 160 sq. ft.

a) Materiab:
Tiles rcquired = (1 tilc c:ovcrs approx. 0.25 sq.ft. arca), 640 nos.,
say 700 iucluding wastagc @ Rs. .24 pel" pcicc=
Undastrueture - Approxîmatcly Rs. 2500.00 ifail wood is bought
Nonually, Rs. 1500.00 as somc wood maybccollcetcdb)· self=
b) Labour:
1scmi-skillcd warker for one day =
2 skillcd workcrs foronc day = 2.'<35 =
c) Transport. approx. =

Total =
MiscclIancous and tools and plants approx. S%=

Graad total=
S3). Rs. 1930.00

Cost pel" sq.ft.= Rs. 12.06/sq.ft. or Rs. 134.021 sq.m

Rs. 600.00
Rs. 3~0.OO

Rs. 100.00

Rs.4359.00
Rs. 217.95

Rs.4612.95,

Rs. 168.00

Rs. 1500.00'

Rs. SO.OO
Rs. 70.00
Rs. 50.00

Rs. 1838.00
Rs. 91.90

Rs. 1929.90,

• Depending on the type wood being lISCd, understructu~ cast m!1)l be quite /ow. Acacia or &bu/ is
co//ectedfree ofcast, lpomea and lAntana arc abundant andpickcdfree. Some ,·i//agersgrow their 0""
treesforconstruction timber.

9) Fanhi - slone s1ab on slone beam roof - plan arca - 120 sq. ft.; roofarca =143 sq. ft.
a) Matcriab:
Stouc sIabs= 143 sq.ft. (14 po. I.S ft. X4.5 ft.) @Rs.6.01Sq.1t= Rs. 858.00
Stouc bcams= 2 nos. (3"Xl.5'xI2') @ Rs. 160JBcam = Rs. 320.00
Bcd bloclcs= 3 sq.ft. @Rs. 6ISq.ft.= Rs. 18.00
Monar and terraeing -<:emcnt- 4 bags (-48 kglbag)@ Rs. 1031Bag= Rs. 412.00

Sand= IS cft. @ Rs. 2.01 cft.= Rs. 30.00
Aggrcgate= IS cft. @Rs. 121 cft= Rs. 180.00

• b) Labour:
Bearn drcssing = 1 mason daylbcam= Rs. 70,. 2=
Stone sIab drcssing= 1 mason + 1 bclpcrx 3 days=

Understanding Rural Bui/ding Systems in India
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Roof1aying= 11113SOn + 1 helpcr +~ 1abo.,= 1.5 days
= [(Rs70+Rs. SO) +(p.s.35x~))xI.5 =
Groutingjoints and tcrracing = 1 III3SOn"'"1 helpcr + 2 labouras
take 2.5 days+ [(Rs.70 + Rs.SO)+ (Rs.35x2)Jx2.5=
c) Tran.eport. approx.=

Tot3I =
Misa:IIancous and tools and plants approx. 50/0=

Grand total =
say Rs. 3660.00

Cast per sq.ft.= Rs. 25,61sq.ft. or Rs. 284.441 sq.m.

Rs. 390.00

Rs. ~75.00

Rs. 300.00

Rs. 3-'83.00
Rs. 174.15

Rs. 3657.•5,

10) SIoDe sIabs 00 sted UDdc:rt5tnlcture:
Cast ofsteel girders = Rs. 30 - 60 per ft 1c:ngth. Taking Rs. SO.OO pcr foot Ic:ngth.
Tot3I beam requirod = 12" 2 = 24 fc:et = Rs. 1200.00.
Replac:ing this "ith the eost ofproc:uring and preparing stone beams. wc gel Rs. 4400.00,
or Rs. 27.SO per sqJl. or Rs. 305.55 pcr sq.m.

Il) Rcinforced Brick Cooerek Roof:
Cast ofconstruction = Rs. 144.35 per sq.m or Rs. 13 per sq.ft. as c:alc:uJated by the U.P. Sl3te
SehcduJe ofRates for Building Works. Jhansi Distrie:t. The materiaJs used are first class bricks
(eompressh-e strenght > SO kg/cm:), ordiD3l)' ponJand cemc:nt and murram sand in the ratio of
1:3. This doc:s not inclucJe the eost ofsteel rcinfOreertlCill nor the lerracing on the sIall. (CoS! of
stecl = Rs. 1100 perquinl31).
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Appendix 4.5:

Change in Roofand WaJl components from 1971 to 1991

A- PttdomiDant matenal orwall in J1wlsi Di5trie:t - RunJ aras - 1971 to 1991
A- B. C D. F. F. C- H. L
Gnœ. \cava, Emb UlIbuml Wood Buml G.llb:lcUofCICbcr SICDC c:.anc= Olbcn
l'ClCIlk or bricks Bricks lllICIIJ Ibads Ql.'JIlCr'de
Bamboo

1971 0.20% 55.00% 9.XO-.- 1.40% 30.30% 0.08% 3.1 0.02% .08%
1')91 0.12% ~.7% 5.15" 0.37% 40.9% 0.&5% 1.~ 0.12% 0.03%

s-u= Tabll H·I1. H0tt3lllg Tabl4 Dumet CC7mU R«ords. Ccruu cfInduz. 1971 & Table H·o. Hovmrg Table. Dutnct Ca=.r
R«orrb. Ccr:raoflrtd":l. 1991

B. PredomilWlt material <'f roof in JhaDsi District - Rural an:as - 1971 to 1991
1. 1. 3. ... S. '" - &...
0nA..1ca-. rocds, Talcs, l1.u:s. CoIpSod lroc. AabcIIœ Brick_ SICDC Cooc:rcte: ~
1halch. mue!. unbumt lbÎIII;k$ ZiDC or otbc:r Cc:mall Lime RBCIRCC
bric:b orbanboo mdal~ Sbcds

1971 2.~ 88.0% O.~ 0.1% O.~ 4.~ ".60% 0.2%
1991 1....,. 77.34% 0.3% (l~3% 8.13% 4.76% 7.21,. D.33~'"

~ Tab~H·IJ. HOUSJ~ Tables. Dumet Ccn.sau RM:onh.~ cfIttdJa. 1971 &: Tab~ H·II. HOfUi,.g Table. Dutna co-:
R.conJs. CctSlUof1ttdJa. 199J

C Di~ributiOD of Census bouses by predomiDaDl materiaJ of waIl and roof 
Cr0s5 Tabulated data - Uttar Pradesh - Rural Areas- 1971

&971 1 1..). ... 5.6.7 Il
A..B.C.D ".S'loo 29.6-" 0.018%
L •• c.n ~.75~" 16.:6"" 0.018%
J 0.007% 0.OO3~ O.02S-

Cross Tabulated data - Jhansi district. Uttar Pradesh - Rural Areas- 199L
1991 J :2 3 oC 5 6 7 Il

A D.07'!. 0% 0.0020''';' 0.002% 0% 0-.- ~ .05%
B D.84~. 49.75~ 0.04"" 0.004,," 0% 0% 0% O.OSS%
C O.OSS~_ S.or,. 0.006% 0.004% O.03S% 0.01'% 0.05% 0%
D 0.25'0. 0.06% 0.Ot3% 0.03% 0% 0% 0% 0.008%
E o13~. 21.56... O~ 0.35% 8.0% 4.4% 6.1,. 0.18"...
F D.01S~_ O.O~ O.lmi> 0% 0% 0.011'"- 0.006% m-
e O.OI~ 0.9% 0.00'2% 0% o.ocmo. O.rm- 0.04% 0%
II O.OO~. 0.044"!. o.~ 0.1"% 0.09% 0.3% 1.017% 0.004%
J ma 0.013% 0% 0% 0% O.~ 0% 0.002%
J O'!.. 0.004-... O'!o. 0% 0'% 0% 0% 0.03%
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