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ABSTRACT
 Environmental quality of a settlement is an outcome of its natural as well as built environment. The
intensity and pattern of built environment not only affects its appearance and efficiency. It affects
the environmental quality of the area significantly in terms of variations in the micro climate, the
extent of surface run off / recharging of aquifers and water table, the extent of soil erosion and its
consequential affects on siltation and quality of water sources and the extent and quality of vegetation
cover. The built form of a settlement that affect its environmental sustainability, in turn are governed
by the building regulations that are in force from time to time. For example, the spacing between the
buildings, governed by front, side and rear setback regulations, determine the amount of solar exposure
received by the building(s). Environmental degradation in form of changes in micro climate, loss of
vegetation cover, disturbance to hydrological regimen, flooding, pollution and increase occurrences
of instability is witnessed along with increased building activity, which are dictated by the prevailing
building regulations in  majority of settlements in India. These issues are of great concern in case of
hill towns where ensuring sustainable built environment becomes essential not only for the quality
of built environment and well being of its inhabitants, but for ensuring the sustainability of the
ecologically sensitive hill regions surrounding the settlements as well as surrounding plains.
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INTRODUCTION
In view of significance of sustainability of the
Himalayan ecosystem for ensuring the ecological
security of the entire Indian sub-continent and
need to preserve its  pristine beauty and
spectacular landscapes, anticipated adverse
impacts of climate change on the hill ecosystem
in terms of increased temperatures, altered
precipitation patterns, episodes of draught, biotic
influences resulting in increased stresses in natural
as well as built environments. The increasing
pressures for development for local population as
well as tourism make sustainable development of
hill areas imperative1. In spite of sustainable
development having been accepted as the key
objective of development strategies since the
1970s, inability of the prevalent practices of
settlement planning and design to prevent
environmental degradation which is witnessed
along with increased development /construction

activity in most of the hill towns of India, implies
that the development of hill settlements needs to
be looked at a fresh in terms of the understanding
of the developmental context. The approach and
focus of settlement planning, the type and methods
of development and regulations governing
development.
Though, sustainability in its broadest sense refers
to the ability of a society/ecosystem or any such
ongoing system to continue functioning into the
indefinite future without being forced into decline
through the exhaustion or overloading of key
resources on which that system depends (which
may be environmental, economic and/or social).
The basic issues of sustainable development of
hill settlements are related to their environmental
context (i.e. conserving the precious natural
resources, the fragile ecology, lower threshold
limits/ carrying capacities) constraints on urban
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development improvement in the quality of life of
people and tourism infrastructure1.
Environmental sustainability of settlements can be
ensured by sustainable landuse pattern, transpor-
tation networks, development of sustain-able
neighbourhoods and buildings. Development of
sustainable neighbourhoods and buildings, which
form the bulk of development that affect
environmental sustainability of a settlement, as per
LEED 2009 for neighbourhood development, can
be achieved through smart location and linkage,
neighbourhood pattern and design, green
infrastructure and buildings, innovation and design
process and regional priority2. Smart location and
linkage can be achieved by preferred locations,
brownfield redevelopment, locations with reduced
automobile dependence, bicycle network and
storage, housing and jobs proximity, steep slope
protection site design for habitat or wetland and
water body conservation, restoration of habitat or
wetlands and water bodies and long-term
conservation management of habitat or wetlands
and water bodies. Sustainable neighbourhood
pattern and design can be achieved by providing
walkable streets, compact development, mixed-
use neighbourhood centres, mixed-income diverse
communities reduced parking footprint , street
network, transit facilities, transportation demand
management, access to civic and public spaces,
access to recreation facilities, visitability and
universal design, community outreach and
involvement, local food production, tree-lined and
shaded streets and neighborhood schools. Green
infrastructure and buildings can be achieved
through certified green buildings, building energy
efficiency, building water efficiency, water-
efficient landscaping, existing building reuse,
historic resource preservation and adaptive use,
minimized site disturbance in design and
construction, storm water management, heat
island reduction, solar orientation, on-site
renewable energy sources, district heating and
cooling, infrastructure energy efficiency,
wastewater management, recycled content in
infrastructure, solid waste management
infrastructure and light pollution reduction.
Development controls  along with innovative
planning and design solutions play a key role in
ensuring development of sustainable

neighborhoods, particularly in ensuring energy
efficiency, water efficiency, minimized site
disturbance in design and construction, storm
water management.  For example, the spacing
between the buildings, governed by front, side and
rear setback regulations, determines the amount
of solar exposure received by the building(s).
However, most of the present building regulations
in hill towns known for their picturesque beauty,
thick vegetation cover and salubrious climate are
based on building regulations prevalent in nearest
metropolitan city generally located in plains and
enforced without or with slight modifications and
without any considerations of natural
environmental context of hills. Consequently, new
development/buildings built according to such
building regulations not only do not contribute to
sustainability of the settlement(s) environmental
degradation is witnessed along with increased
construction activity in most of the hill towns
located in north Himalayan region of India. To
understand the impacts of building regulations on
sustainability of urban environment, study of
prevailing building regulations in Shimla, Himachal
Pradesh and the largest hill town of North India,
is done.

AIMS   AND  OBJECTIVES
This paper aims to highlight the role and impacts
of existing building regulations on sustainability of
urban environment of Indian hill towns.

METHODOLOLGY
Most of the part of this research work was
performed through secondary data. However
some primary data have also been obtained for
the same. Personal observation, discussion, survey
etc.  methods were adopted to obtained
observation and conclusion as well.
The role of building regulations for achieving
environmental sustainability in urban settlements
is established through the identification of factors
which are crucial for environmental sustainability
and are dependent upon building regulations.  The
problems related to existing building regulations
in forced and their impacts on sustainability of
urban environment of hill towns are highlighted
through the case study of Shimla, the largest hill
town of North India.
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Fig. 1 : Development in core area of Shimla

RESULTS   AND   DISCUSSION
Building regulations in a hill town
The original town of Shimla former summer
capital of India during British period, located at
an elevation of 2130 m above msl was established
in 1819 and designed at pedestrian scale for 25000
persons3, developed as a centre for leisure,
education, health and summer capital due to its
pleasant climate and scenic beauty. Shimla is a
major center of administration, employment,
tourism, education and health care in the region
at present. However, as per 2001 census,
population of Shimla Planning Area is 1,74,789
which is likely to be 3,18,560 by 2021 and average
daily tourist influx of 4000 in 2001 which is going
to be 9000 in 2021. This manifold increase in
population has resulted in construction of large
number of residential and commercial buildings
within the already developed areas and on the
outskirts of the town. As a consequence, there is
concentration of similar activities in easily
approachable zones and preferred tourist zones
resulting in overcrowding and incompatibility of
landuses and uneven distribution of community

facilities and activities in the town. Landuses in
general are allocated without considerations of
topography, solar exposure, slope gradient and
direction, vegetation cover, soil type and proneness
to hazards like earthquake and landslides4.
Moreover, additional anticipated population (143771
persons) by 2021 is also proposed to be
accommodated within existing 9950 hectare of
Shimla planning area by 20213, which will result in
further loss of green vegetation and agricultural
field.
As a result of prevalent development controls
absence of appropriate building regulations,
hillscape  of  Shimla is being converted into
concrete jungle and is characterized with depleting
forest cover, water crisis, unmaintained and
accident prone roads, unplanned community
facilities, encroachment on public property and
roads, dilapidating housing stock, inadequate
infrastructure, non engineered garbage disposal
and pollution (Fig. 1).
In order to understand the interrelation between
the building regulations and sustainability of the
hill town, detailed analysis of building regulations
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Fig. 2 : Development in outer areas of Shimla

S/N Year Permissible F.A.R Permissible ground coverage

 1. 1979 1.8 75 %

 2. 1990 2.0 75%

 3. 2000 1.75 50%

 4. 2011 1.5 and 1.75 50%

                                     Table 1 : Permissible F.A.R in Shimla planning area

(Source : TCPO Shimla)

related to Floor Area Ratio (F.A.R), ground
coverage, building height and setbacks applicable
in Shimla as per  interim development plan for
Shimla (1979) and successive amendments and
problems related to them have been studied and
are summarized  as follows.
Floor Area Ratio (F.A.R.) regulations
In spite of increased pressures of population,
which demands more built space i.e. higher
densities, there has been reduction in permissible
F.A.R from 1.8 and 2.0 to 1.5 in Shimla over
successive years, as shown in Table 1.

Moreover, the town core area in Shimla has less
permissible F.A.R as compared to that in outskirt
areas, whereas land prices are much higher in
core area than outskirts. (Fig. 2)  Due to reduction
in F.A.R and increasing pressure for development
in preferred locations there are numerous
instances of violations of F.A.R regulations,
unauthorized construction and insufficient per
capita built up area, resulting in unhealthy living
conditions. The extent of violation of F.A.R is
alarming in some areas of town as shown in
Table 2, (Fig. 3) and (Fig. 4).



557

J. Environ. Res. Develop.
Journal  of  Environmental  Research  And  Development               Vol. 7A No. 1A, July-September  2012
Susceptibility to massive destruction during any
natural hazard is increased, as construction is
carried out with F.A.R being approximately 1.5
to 2 times than the permissible F.A.R. on steep
slopes and without any additional structural
provisions.   Violation of F.A.R is done either by
construction of extra floor(s) or encroachment on
open areas, which results in overcrowding,
congestion and high pressure on existing
infrastructure. As a consequence of encroa-
chment on open spaces, problems of loss of
vegetation cover, reduction in ground water
recharge and insufficient solar exposure to
buildings resulting in higher energy consumption
for comfort conditions during cold climatic
conditions of hill settlement are witnessed, making
this kind of development environmentally
unsustainable.

Locality Average slope Coverage No. of storeys F.A.R used

Dhalli 700 60% 4 3.0

Cemetery 700 85% 4-5 3.5

Sanjauli 700 70% 4-5 3.0

Jiwanoo Colony 600 85% 4-5 3.5

New Shimla 350- 450 70% 4 2.5

Vikas Nagar 300- 400 60% 4 2.5

Khalini 450 65% 4-5 2.5

Chhota Shimla 450 65% 4-5 2.5

Central Shimla 600 90% 4-5 4.0

Bharari 500 70% 4 2.5

Kaithu 450 60% 4 2.5

Chakkar 650 60% 4-5 3.0

Katchighatti 750 80% 5-6 4.0

Totu 500 75% 4-5 3.0

Table 2 : Existing condition of constructions in major localities

  (Source : TCPO Shimla)

Ground coverage
Permissible ground coverage in Shimla town as
shown in Table 1 is high, which results in bigger
building foot print and higher built to open space
ratio. Buildings with higher footprint require more
cutting of slopes and trees, which in turn disturbs
the natural drainage pattern as well. Higher ground
coverage of site results in less percolation of
rainwater into ground and more runoff soil due to
reduction of soft/open areas. Higher runoff in hilly
areas leads to soil erosion of slopes. Due to higher
ground coverage and greater depth of buildings
there is inadequate sunlight and ventilation, which
results in higher energy consumption for
maintaining comfort conditions. In spite of having
high percentage of permissible ground coverage,
actual average coverage in most areas is still much
higher than permissible (Table 2), which leads to
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further deterioration of environment quality and
causes ecological imbalance.
Building height
Maximum permissible height of buildings is 18.80
m in most part of Shimla Planning Area, whereas
permissible building height in core area having
much higher land values is less than outer area,
which is in contradiction to the general pattern of
development in cities. Due to this, more
construction activity is taking place in outer areas

which are infrastructure deficient than the town
core (Fig. 3 and Fig. 4). Same height restrictions
are in force throughout the town irrespective of
slope gradient and direction and location and size
of plot, which leads to same population densities
in all localities without considerations of
infrastructure, facilities and characteristics of
areas. Height of buildings is prescribed without
any consideration of access road width also, which
results in very limited solar exposure to lower
storey(s) and open space in between.

Fig. 3 : Development with exceeding permissible F.A.R. in Shimla
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Set back regulations
Front, rear and side set back regulations applicable
for residential buildings in Shimla town are 2.5m,
2.0m and 2.0m respectively. With the permissible
height of buildings being 18.80 m the prescribed
set backs  are insufficient for buildings to have
adequate solar exposure and consequently, a large
number of buildings are shaded by surrounding
buildings5. Moreover, these setbacks are uniformly
applicable to all slope aspects, not taking into
account need for having different setbacks for
ensuring adequate solar acces on different slope
aspects. The space between buildings consequent
upon these setback regulations is less for its proper
utilization for landscaping or plantation. As a
consequence of these not only damp, unhealthy
and uncomfortable living conditions are present
in large number of buildings in Shimla, once lush
green hill slopes are modified into to barren hill
slopes mostly covered with concrete buildings.
Likewise, front set back of buildings is decided

Fig. 4 : Development with exceeding permissible F.A.R. in Shimla

irrespective of type and width of access road and
height and location of buildings on opposite side.
Road width
Though, regulations and standards for roads
applicable in hill towns are different and lesser
than that of plain regions, the minimum width of
approach road specified in Shimla planning area
is 3 m which is very less for catering to increased
number of vehicles (of residents as well as
tourists) and negotiating slope gradients, causing
congestion, traffic jams, low traffic speed and
frequent accidents. Due to severe shortage of
parking spaces and the general tendency to park
along roadside, further aggravates these
problems6.  These also result in more trip duration
which leads to wastage of energy and resources.
Further, there is very little or no scope for further
widening of roads due to absence of insufficient
front setbacks and /or encroachment in setbacks
initially provided for obtaining planning permission
from authorities.
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CONCLUSION
Environmental quality of a settlement in hill regions
is an outcome of its natural as well as built
environment. The intensity and pattern of built
environment not only affects its appearance and
efficiency. It affects the environmental quality of
the area significantly in terms of its stability, micro
climate, energy efficiency and the quality of water
regimen, vegetation and soil. Variations in the micro
climate, the extent of surface run off / recharging
of aquifers and water table, the extent of soil
erosion and its consequential affects on siltation
and quality of water sources. The extent and
quality of vegetation cover affecting sustainability
of settlements, are all affected by location of
different uses/ activities,  the intensity of
development, ratio as well as location of  built
and open spaces. These in turn are dictated by
the landuse and transportation patterns proposed
in the development plan and regulations
concerning F.A.R, height, ground coverage, road
width and setbacks governing spacing between
buildings, and spacing between buildings and roads
and building bulk. Therefore, appropriate building
regulations considering the topographical and other
intrinsic locational characteristics of different
areas, along with proper landuse and
transportation planning are essential for ensuring
sustainability of built environment in hill regions.
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We have modified our environment
so radically that we must now
modify ourselves to exist in this new
environment.

Norbert Wiener


