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• Theme -- Architecture for well-being.—
• designating 2022-UIA Year of Design for Health
• to promote health in buildings/cities.



HILL AREAS- CONTEXT AND IMPORTANCE
 NBC defines Hill areas -- height>600m msl /average  slope 30 degree,

 Hill areas -- India’s 17%  land mass &  houses11 %  population.

 Hills- known to be happy/healthy places to live

 Hill Areas- also Known for  dualities &  limitations

 Hill Areas known to be;

 - Gift of Nature to mankind

 -Place for connecting/Searching  nature -Space for meditation

 - having  Wonderful Climate, Environment , Ecology

 - for  humane Culture and bio-diversity

 - Serving as Natural Bio-sphere Reserve

 -- Rich in Natural resources, Mineral wealth , flora&  fauna

 -Abundance of Hydel Energy 

 -Preferred Tourist Destination

 - Storehouse of  Rich Cultural  Heritage- natural and Manmade

 - Capacity to promote Sustainability 

 --- Serving as water-sheds of   major river systems in India –

 -Offer enormous option for exploring nature

 - Quality fruits/vegetables

 - Capacity to influence   Climate;

 - Houses High degree of Eco-fragility/sensitivity

 -Development/ Economy of Hill areas and Plains remain  closely linked



HILL AREAS –CONTEXT AND DISADVANTAGES

 Despite Distinct Advantages ;- Hill Areas suffers from of  
numerous problems- manmade/natural

 -Vulnerable to natural /manmade disasters 

 -Limitation of land 

 - Limited Carrying Capacity-supporting population/land 
intensive activities

 -Growing Population pressure 

 - Growing Urbanization -Concentration of Population

 - Growing Congestion,

 - - Unplanned growth and development of human settlements

 - -Uncontrolled /Unregulated tourism

 -Limitation of accessibility / mobility

 - Limitation of  infrastructure & services

 -- Susceptibility  to disasters- natural/manmade

 - large scale deforestation- for sourcing land for Agriculture/ 
urbanization/housing/industry

 - Acute problem of  potable water supply

 -Problem of   Construction-sourcing materials /construction

 - Remains  lower  on development.



HILL AREAS –CONTEXT OF GROWTH

Stockholm Conference , 1972 on Human Environment called for;

--creating awareness among nation’s policy planners  about :

--deteriorating environmental quality in hill areas  

--its adverse impact on growth /development  and  called for

-- Evolving  strategies to make hill areas development

-- More rational and sustainable

 Promoting  Development of hill areas assume importance for;

 -Conserving / preserving/promoting /making value additions to   Hills 

 -Rationalising / optimum utilisation of  hills/  resources  

 -–-Making hilly areas more productive

 - Making hill cities happy and healthy places to live

 - Making hill areas Free from disaster

 -- Minimising flooding, 

 -- minimising changes in Agro-climatic conditions 

 -- Stopping  large-scale migration 

 - Ensuring Rapid  economic Growth / development of India as a nation 

 – Making India $ 5 Trillion economy

 -Overcoming environmental challenges

 - minimising global warming

 - making India Carbon neutral
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HILL AREAS-DEVELOPMENT ISSUES
 - Scarcity of buildable land,

 - Haphazard/unplanned/unregulated development of human 
settlements

 - Unsustainable Built environment

 -- unscientific exploitation of natural resources,

 -- large scale soil erosion/landslide

 - Lack of basic infrastructure/services/amenities

 -- Linear development along  road network

 -- Uneven/unplanned development of urban system, 

 - Uncontrolled Tourism

 -- Ecological / environmental problems-

 - Submergence of forest areas under river valley projects

 --- indiscriminate felling of tree

 - Loss of green cover,

 -declining wildlife population

 -- Encroachment on forest lands

 -- Mining operation

 shifting cultivation



UNPLANNED DEVELOPMENT



UNLANNEDED DEVELOPMENT- SHIMLA



UNPLANNED DEVELOPMENT- SOLAN



FLOODING AND NATURAL DISASTERS- UK



LAND SILDE ON KALKA- SHIMLA HIGHWAY



LANDSLIDE AND DAMAGED CONSTRUCTION



FLASH FLOODS- HIMACHAL PRADESH





HILL AREAS- ISSUES- LAND

 Land  posing major challenge/opportunities in hill areas

 Greatest challenge/ Limiting  factors  to  rational planning / 
development -- Slope, soil characteristics, flora & fauna, 
vegetation/ rocks --their structure. 

 -- Land under eco-fragile areas under great stress due to-

 -- large scale cutting of trees

 -- destruction of large  flora and fauna

 --large scale cutting/ filling of land

 - Poor land record—land holding/ownership/demarcation/land 
profile

 --high degree of land speculation

 -- Unscientific land development

 -- Poor  land management,

 - Irrational land sub-division

 - Unscientific land conversion,

 -- Poor Land  preservation, 

 -- Imbalance  between agricultural and non-agricultural uses 





HILL AREAS- ISSUES-MOBILITY
 - Hill Areas face acute  problems of   Accessibility

 -Limited options for mobility

 -Major thrust on  using road  based  mobility

 - Unscientific Road construction in hill areas -- promoted 
vulnerability of hills- leading to disasters

 - Unscientific Disposal of Construction waste

 -Majority of roads– having ribbon growth / development

 -- unplanned, substandard / haphazard –

 Problems of Congestion

 - traffic & transportation problems /parking

 -- Encroachment on road space

 --Roads needs;

 -- careful planning, designing, construction

 - drainage; 

 protection/ safeguards from encroachment/ development

 - Exploring  other means  of mobility- Railways, ropeways, pipes 
etc







HILL AREAS- ISSUES- INDUSTRIAL GROWTH

 --Despite rich natural resources-- industrial development  
confined to few pockets

 -- leading to  Wide spatial and economic imbalances.

 - Industries  growth haphazard/unplanned 

 - Polluting  industries created havoc with  ecology/resources

 -High degree of Pollution- air/water/ solid waste

 --Existing pattern of industrial growth / development done 
more damage than good to resources/ environment/ economy.

 -- Pattern of industrial growth  needs  critically review. 

 --Vast potential offered by hill area due to;

 --excellent pollution free climate

 -- abundant horticultural 

 --rare herbal flora and fauna;

 -- deposits of natural resources etc.

 - Needs to be explored and utilised





BADDI – BAROTIWALA INDUSTRIAL BELT



INDUSTRIAL WASTE- BADDI



HILL AREAS- ISSUES-TOURISM

 Tourism -- Leverages  economy / employment, transportation, growth and 
development, removing poverty, promoting prosperity

 Tourism Remain Double edged weapon

 Uncontrolled tourism—

 -- done irreparable damage to valuable resources /environment

 - promoted mushroom /haphazard development 

 - adversely  impact  bio-diversity, eco-system, ecology, environment/ 
culture, infrastructure, quality of life  growth and development

 Tourism concentrated in  few areas/ few pockets/periods

 Tourism related development-- both haphazard /sub-standard.

 Carrying capacity -- a non-issue in permitting development 

 Current practices-- made hill areas highly vulnerable to natural/ 
manmade disasters, 

 - unscientific exploitation of sensitive area

 -- Absence of long term strategy

 -- Lack of well -defined  roadmap for tourism

 Need for  Regulating uncontrolled tourism

 – promote quality Tourism,

 - promoting Eco- tourism; exploratory tourism

 Heritage Tourism; Opening  new  areas for tourism 



TOURISTS CELEBRATING NEW YEARS- SHIMLA- MALL



MANALI TOURISM



HILL AREAS- ISSUES- HERITAGE

 Hill  States-- Reservoir of  manmade / natural heritage;--

- -- temples, palaces, public buildings, public spaces, 
precincts, building complexes,

 -- bio-sphere reserves, lakes, dense forests, wild life 
sanctuaries, flora and fauna. 

 -- villages, cities/ towns house  

 ---- Majority of  heritage  lost

 -- lack of identification/ unplanned /haphazard 
development/ fire / destruction of buildings/ unauthorized 
and inconsistent uses/ Uncontrolled tourism 

 Absence of appropriate building controls / development 
regulations --choked areas around heritage buildings.

 -- Unplanned/ substandard development

 -- Heritage  conservation- low priority area

 -- Need strategies/policies   for identifying, conserving, 
preserving, promoting  heritage 

 -architectural glory of built environment / natural areas



HERITAGE- HP
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OPTIONS- DEVELOPMENT WITHOUT DESTRUCTION

 Critical issues  for hill areas relate to:

 -Sustainability

 - Environment,

 -- Ecology, 

 --Land

 -Unplanned, haphazard, uncontrolled  urban development,

 - Unsustainable Buildings

 -- poor resource   management, 

 - poor Heritage, and  culture  management  

Development strategies must focus on:

 Sound land use practices,

 Development of alternate sources of energy, 

 Conservation of heritage,

 Planned development of Urban/Rural settlements/ tourism

 Constructing  healthy/  resource efficient buildings

 Rational settlement system,

 Optimum utilization and development of resources etc

.



APPROACH
 Hill area- planning remains a different, distinct and specialised task

 – requiring specialised, knowledge, skill, expertise, understanding

 Hill Areas ;

 - Need understanding & Knowledge

 -- Treated as-- National Treasures/ Resources/ Opportunities

 -- Housing Population- based on carrying capacity 

Development  based on  principles of; 

 - development without destruction and

 - design with nature 

 - preserving , promote and enhance the fragile eco-system

 -- adopting Eco-Sensitive approach

 - promoting Sustainability

 - preserving   Nature/natural resources

 -- making  Environment more qualitative

 - – Promoting   planned development of hill areas 

 Creating /strengthening  educational institutes engaged in promoting

art and science of Architecture /planning of hill areas

 --Skilling manpower  in  planning/designing healthy/happy cities/ buildings

 - Starting a Specialised Course – master/undergraduate/ -on Hill area Planning/ 
Designing Buildings

 -- Replacing  practice of project based environmental impact assessment (EIA), with 
Strategic Environmental Assessment (SEA)

 Creating dedicated institutions for-- integrated hill area  North – Eastern Council-

 --Planning for   optimum/Efficient /intensive land-use



APPROACH
 Promote non-land based economic activities to  remove 

poverty / ensure environment Protection.

 Evolving a comprehensive human settlement policy– to 
discourage migration.

 Promote  Non-Conventional Energy sources i.e. Solar, 
Hydro, 

 -- Adopting a Regional Approach for planning hill areas

 --- Rationalising Urbanisation

 - Promoting Sustainable cities  

 -- Designing sustainable Built environment-

 Planning for Compact settlement planning

 Plan for zero energy, zero waste settlements.

 Planning  for safety/disaster mitigation,

 Promoting connectivity at Regional level- rail, road, air

 Promoting  accessibility/not mobility at settlement level

 Planning  for people and not vehicles at local level

 Planning for Sustainable Cities/Buildings

 Planning  for  Carbon Neutral development

 Involving communities-in  project planning/ 
development/implementation



HILL AREAS-- DEVELOPMENT MODELS
Two successful models of hill area development in 

world;--- European Model- Swiss Model 

 -Evolving Sound practices of land use planning, 

 --Development of hydro-electric power -- major source of alternate 

energy 

 --Preventing destruction of forest cover, planned / dispersed tourism. 

 Japanese model,--Hill areas  preserved-made low density -- 2% 

population occupying  75% of land

 Population Concentrated on plains-- 98% population occupying 25% of 

land area.

 Hill areas largely  used for :--conservation of resources, -forestry-

generating hydro-electric power,- promoting tourism

 whereas plain areas  used for housing large economic activities 

including industry, trade, commerce  and housing 

 Both models have

 -- relevance, advantages, limitations, importance and contexts and 

 --can be adopted with suitable modifications to suite  needs of 

physical/socio-economic conditions prevailing in Himachal pradesh. 



JAPANESE MODEL OF DEVELOPMENT



TOKYO CITY- 34 MILLION PEOPLE
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HILL AREAS—REGIONAL PLANNING
 Adopting Regional  best option   for-- conservation, preservation 

/development of hill areas without  damage to ecology / 

environment. 

 Regional approach helps in ;

 --integrated development of urban /rural areas

 --minimising friction in urban / rural  settlements.

 - Optimising resources

 --altitude, slope, vegetation, soil types /  rain fall used to classify 

state into zones--

 extremely sensitive/ high sensitive/ medium sensitive / low 

sensitive zones

 preservation becoming  strategy for  high sensitivity area

 development  concentrated in  medium/ low sensitivity zones

 Development focused on Ecologically degraded areas

 - for restoration , reclamation / development

 developments  planned  based on carrying capacity of  areas.

 Development  focused on valley  floors / upland flats -- to relieve  

pressure on more sensitive areas. 



HILL AREAS- OPTIONS-LAND USE PLANNING
 Rational land use planning   based on:

 -- the  carrying capacity &  land suitability analysis 

 -- rational use of resources. 

 Very steep slope --put to intensive  afforestation

 Moderate slopes -- put to a mix of horticulture plants of economic 

importance.

 Valley / plain/ flat lands –low eco-sensitivity  zones  used for 

 -- Cultivating crops -- Human habitation.

 -- Promoting Non-polluting hi-tech industries -- requiring dust free 

environment / minimum land /resources -- with zero level of pollution--

 -- to generate employment/ promote economic growth / development 

 Agro based industries -- using horticulture /agricultural produce 

including bio-tech parks  considered as priority in selected growth  

centres

 Vast scope of hydel power  tapped for:

 -- generating electricity with

 -- water resources used for irrigation,-- recharging of ground water &

 -- ensuring growth of vegetation cover in derelict areas.





APPROACH- ECOLOGY

 Hills are; ecologically fragile areas

 While valuing  socio economic / developmental needs- care for

 --eco-restoration/ eco- development / eco preservation. 

 -- conserving soil, water and increase productivity of land/ 
economic up-liftment

 Ecological conservation-- requires a regional approach and 
coordinated action by several states

 Water -- harvested in small ponds / reservoirs on a watershed 
basis and stored for use during winter and spring.

 For  scientific planning  information on resources e.g.,  minerals, 
soil characteristics, vegetation types and characteristics, water  
etc , required/ constantly updated.

 Remote-sensing techniques/ air-photo interpretation  hold great 
possibilities. 

 A perspective plan spelling out the long-term and short-term 
development- for regional, sub-regional, block settlement levels.

 Increasing public awareness about  environmental issues/ public 
participation in environmental protection critical-

 Concept of eco-development to be built into all programmes . 
Considering need for eco-preservation - cost of eco-restoration –
needs to be built in economic projects 



- REGIONAL APPROACH– RU- URBAN MISSION

Adopting Rue-urban mission as the  Best  Option for 

promoting integrated rural development  in the 

state--

 -- to stimulate local economic development,

 --enhance basic services,

 -- create well planned Rurban clusters for;

i.  Bridging  rural-urban divide- economic, 

technological / facilities and services.

 ii. Stimulating local economic development with 

emphasis on reduction of poverty / unemployment in 

rural areas.

 iii. Spreading development in  region.

 iv. Attracting investment in rural areas
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CITIES AND THEIR CONTEXT
 Cities have been part of human history.

 - Cities- known to command power and authority

 .Cities- known  for both -- positivity and negativities

 Cities -- known for their dualities and contradictions

 Cities -- known to be areas of concentration of population/ 
activities, infrastructures, services, healthcare, education

 Cities -- known to be Engines of economic growth-70% 

 Cities - generators of employment , wealth and prosperity,

 Cities – also known  for their negativities, 

 – where rich and poor rub shoulders-

 Cities – large consumers of   resources/energy

 Cities- generators of  70%  waste

 Cities – consuming   60% global energy 

 -generating  70% of carbon footprints-

 Cities  largely responsible for  global warming-



CITIES AND THEIR CONTEXT
 Cities- remain a manmade , mechanical habitat

 Cities- destroy nature and natural habitat

 -anti-thesis to bio-diversity

 Cities- known to be creator of  best/ worst  living 
conditions- housing both rich and poor

 Cities- home to large migrants/ slums

 Cities- remain in crisis- natural and manmade

 Crisis-- of population, poverty, pollution

 Cities – ever evolving, devolving, never static , never 
finite

 Cities – will remain dominant in future 

 Cities- drivers of nation’s future

 However Cities - need rationalization

 Cities --need  to be made more-- bio-diverse; productive, 
effective, efficient,  humane, livable, inclusive, safe, 
Resilient ,sustainable, Healthy place to live /work 



SDG 11- MAKE CITIES AND HUMAN SETTLEMENTS

INCLUSIVE ,SAFE, RESILIENT AND SUSTAINABLE



MAKING CITIES GREAT PLACES TO LIVE
 Making Cities happy and healthy places to live by—

 --Smart Visioning

 --Promoting State of art Planned Development

 - Weaving nature with  development

 - Making cities Resilient

 --Making cities Inclusive

 -- Making Cities Healthy

 --Making Cities Safe

 --Leveraging Technology

 - Making cities Green

 - Leveraging landscape

 -Leveraging  Culture, Heritage, Art / Architecture

 -Creating Quality Public Spaces

 -Designing  happy/ low energy Buildings

 -Making cities  community/people centric

 Planning for people and not for vehicles

 Promoting accessibility and not mobility

 -Leveraging Technology

 -Creating ownership for city



DEFINING VISION
 Vision- starting point for any city to be sustainable/ inclusive/ 

happy/safe

 Vision/Eco-vision  to be  defined  after:

 Looking at existing strengths and weaknesses,--

 -- opportunities and threats

 -- future  potential-

 Overcoming existing problems-Making best of the opportunities

 Creating vision achievable and realistic

 Making  efforts focusing on achieving  defined Vision

 -Vision to be outcome of-

 - Making  Detailed study

 Carrying  out  in-depth analysis

 Adopting  participatory approach

 Using a consultative process

 Involving all stakeholders

 Creating a think tank

 Involving intelligentia of city





HAPPY AND HEALTHY CITY

 Choosing  Clean/green energy- based on solar/wind/ 
biomass/geo-thermal/ electrical transport

 Minimizing Cars and planting more trees

 - to improve air quality

 - what is good for trees- good for us

 Improving mass transit – Reduce cars/traffic jams

 Promoting alternate modes of  transport-

 - including biking- saves money, time and environment

 Investing in Digital Health–

 -- reducing time spent at hospitals,

 -- reducing hospital visits,

 -- reducing crowding of hospitals, improving efficiency, -
improving  productivity, 

 reducing investment in healthcare systems etc



HAPPY AND HEALTHY CITY

 Reducing urban temperature/heat island-

 -- planting more trees

 --greening large area

 --reducing hard paving

 --designing  green

 Making Cities Spongy- keeping large area open/ 

promote water harvesting

 --ground water charging/

 --reducing flooding  

 Designing Green  Buildings- Making Buildings 

efficient/cost-effective--

 Making informal sector- integral   part of planning and 

 designing cities



LOCATING CITIES– SOUTHERN SLOPE





Planning Compact  Cities;
-----Avoiding Urban Sprawl

-- Stopping melting of cities

Making cities more compact,

-Transforming urban economy from informal to
formal

-Making informal sector integral part of planning
process

-- Making cities energy efficient

--Panning for Need and not Greed

--Planning for People not vehicles

-Promoting accessibility not mobility

Providing safety

-Ensuring high quality Public Transport

Using data to detect problem

- Involving communities



APPROACHING COMPACT CITIES
Make cities  compact  by; 

. – promoting  High-density development
-- adopting Transit oriented development 
-- Raising Height  
----- Rationalizing land uses /Building bye-
laws
-----Building inside not outside
--- Building vertical not horizontal
--- Building High not low
--- Building mix not pure
---Building dense not shallow
-- optimizing current infrastructure.
.



MAKING CITY COMPACT



DEFINING SUSTAINABLE TRANSPORT

 Sustainable Transport --

 -- sometimes known as Green Transport

 -- form of transport that does not use / rely on dwindling 

natural resources.

 -- relies on renewable /regenerated energy

 -- rather than fossil fuels that have a finite life expectancy 



LACK OF OPEN SPACES

• Globally, 9 million people die every year due to 

air pollution. 

• In London, two million people - of which 

400,000 are children - are living in areas with 

toxic air.



GLOBAL- TREE COUNT











HILL AREAS- OPTIONS- ECO-TOURISM
 In  tropical country like India,-- with hot/dry climate. 

 tourist traffic at hill stations  increased significantly

 -- damaging local natural resources, ecology /support systems.

 -- Need for  limiting  number of visitors ;

 - promoting  economic, environmental /social development

 -- maintaining aesthetics, atmosphere, sound infrastructure /ecology  by-

 - Harmonizing  Tourist  infrastructure/ development -- with surrounding 

environment.

 -- Evolving  Tourism supportive policy -by involving local community

 -- Permitting Tourism development – gelling with  environment/socio-

cultural characteristics of local community

 .-- Tourism  planned as integral part of area development strategy/ 

integrated land use plan. 

Addressing tourism related issues within  Eco-Tourism policy / guidelines

 -- Evolving  location specific  code  for tourists -- to maintain  

surroundings clean/disease free, protect local ecology/ respect local 

traditions, culture / heritage 

 --taking due care to avoid exploitative use of scarce local resources, 

especially,--water and fuel-wood



VALUING

HERITAGE



HILL AREAS- OPTIONS-HERITAGE PRESERVATION
 Heritage in Hill  states – mapped/notified

 Heritage conservation made-- public movement- rather than 
government led program

 -Government to act as facilitator 

 Heritage Preservation-- to be adequately/professionally  addressed at 
local/ULB level - with adequate manpower/resources

 Heritage conservation-- made integral part of settlement planning 
process

 -- evolving  strategies for  conservation/ preservation / integration 
with  existing /proposed development- on  pattern HRIDAY

 -- Framework evolved to minimize damage to   manmade/natural 
heritage

 -- Heritage areas/ heritage zones / heritage cities/towns  concept 
implemented  to protect total environment in heritage rich areas.

 -- Incentivizing -- to involve/encourage people -- making them 
partner in heritage preservation

 -- Discouraging  destruction of  heritage areas. 

 --Development controls for heritage  areas-- sensitively designed 
/implemented

 Sensitizing People about  heritage-- its preservation & conservation -
-to make it  people  centic / people led movement and not  
government and parastatal led movement.







STRATEGIES- DISASTER- LAND SUITABILITY

ANALYSIS
 Safety from  disaster -- made integral part of settlement  

planning/development process.

 Detailed Land suitability analysis for -- planning/urbanising  
area  carried out

 All low lying area -- earmarked as no- construction zone/ green 
area/ water bodies.

 All eco-sensitive area/ forest area--- labeled as protected area/ 
prohibited for urbanisation.

 All  water bodies -- zoned for preservation

 All existing hydro / water shed area --clearly defined/ preserved 

 All existing trees --declared  protected trees.

 Area coming under HT Lines-- made no-construction zone. 

 Areas prone to intense  tectonic/seismic activities–
identified/prohibited for human habitation 

 Indiscriminate road/ building construction /creation of 
artificial large water bodies minimized

 Earthquake-proof designs  used  for  construction/ made part of 
building code

 Large projects  endangering  ecological balance/ displacing  
people   --carefully considered 

.







QUALITY
LEADERSHIP
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•QUALITY LEADERSHIP
• Quality Urban Development would require:

• well defined city ownership-ULBs

•Well defined city Leadership- Mayor

•Building a High performance team

•Adopting professional / Management
Approach

•Promoting Training and Development

•Investing in Learning

•Creating Culture of Accountability

•Securing Stakeholders Consensus

•Launching Pilot Programs in cities

•Prioritizing/defining Agenda for City Growth

•Each City to have a starting Point

•Mayors of Curitiba, New York, Washington,
Rio-de Janerio,, Bogota, Toledo ,London----,
created highest degree of urban
Leadership/Governance to make cities Smart



JAIMY LEARNER- MAYOR CURITIBA
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BUILDINGS- ROLE AND IMPORTANCE
 Buildings-- integral part of human history, growth 

and development since inception

 Buildings -- would continue to  define future  journey 
of human growth 

 Buildings-- constitute manmade environment-

 Buildings-- remain vital for human growth

 Buildings – are  living organism

 Buildings – cater to all human activities

 Buildings- full of dualities and contradictions

 Buildings -- largest consumers of energy

 Buildings - largest consumers of resources

 Buildings – largest  generators of waste

 Buildings- largest  polluter of environment /ecology

 Buildings --- responsible for  largest carbon footprints

 Buildings -- responsible for global warming

 Buildings -- major determinant of global sustainability





BUILDINGS- ROLE AND IMPORTANCE

 Buildings– providers of  optimum/worst living 
conditions

 Buildings -- make people healthy/sick

 Buildings --critical because 80% human life  spent 
in buildings

 Buildings  vital to  overcome  human/ ecological 
concerns

 Making Buildings Sustainable-- essential for  value 
addition to  resources, environment ,ecology

 Studies  revealed —

 A  Green School-- makes learning easy and  more 
meaningful

 A Green House--- makes people happy and healthy

 A  Green Hospital-- cures patients quickly

 A  Green Shopping Mall-- can increase sale / profits





HILL AREAS- OPTIONS- GREEN BUILDINGS

 Built environment --consumer of large energy

 Need for Reducing  energy requirements --innovative 

building designs solutions.-- Designing with nature 

 sourcing sun as major source of light / heat for meeting  

energy requirements of buildings 

 In Hills   southern, eastern / western slopes  used-- for 

constructing  to maximize use of solar energy

 Constructing buildings on Northern slope  prohibited.

 Buildings with minimum footprints --to cause minimum 

disturbance to  site.

 Preserving Existing  trees, flora /fauna 

 Available Water sources preserved / conserved

 Walls / roof  -- used for heat gain / retention in building

 Using Local Materials for construction

 Improving local construction technologies

 Upgrading local construction skill

 Incentivizing the Green Concept in buildings- with 

government taking the lead



BUILDINGS AS CONSUMERS OF 
RESOURCES 
•Built environment impact environment / consumption of
resources:

16% of world’s fresh water withdrawal.
25% of wood harvested.
30% of consumption of raw material.
50% of global energy consumption.
35% of world's CO2 emission
40% of Municipal solid waste.
50% of Ozone depleting CFC’s still in use.
30% of the residents having sick building syndrome

( Roodman and Lenssen, 1995)
•70% global warming--outcome of buildings / transportation
•Existing buildings--low concern for energy conservation.
•Considering annual addition of- 700-900msqmts- energy/
environment implications can be critical.
•Buildings need to be designed /constructed / operated with
utmost care for considerations--- energy/
sustainability/resources



DESIGNING BUILT ENVIRONMENT





CHANGING CONSTRUCTION

PERCEPTIONS



DEFINING- GREEN BUILDINGS



GREEN BUILDINGS – DEFINITION

 A Green Building is one which; 

Uses less 
Water

Optimizes 
Energy 
Efficiency

Conserves 
natural 
resources

Generates 
less
waste

Provides 
healthier 
spaces



REDISCOVERY OF THE INDIAN ETHOS

 5 elements of Nature 

(Panchabhutas)-Supported by 

TechnologyPrithvi (Earth) Site Selection and Planning

Jal (Water) Water Conservation

Agni (Fire) Energy Efficiency

Vayu (Air) Indoor Environmental Quality

Akash (Sky) Daylight, Night Sky Pollution

Daylighting
ViewsWater Body Local materials



GODREJ IGBC BUILDING- HYDERABAD



BENEFITS OF GREEN BUILDINGS



GREEN BUILDINGS- LIFE CYCLE COSTS

Operating Cost 89%

Maintenance/

Consumables 1%

Initial Cost 
10%









INDIAN  CLIMATIC  ZONES 





TOWER OF SHADOW-

CHANDIGARH



MANAGING SITE- MIN. CUTTING 

&FILLING



PLANNING FOR SPACES IN BUILDINGS



IMPACT OF BUILDINGS- MINIMIZING BUILDING

FOOTPRINTS





COST EFFECTIVE STRATEGY FOR ENERGY EFFICIENCY

Reduce energy 
demand by 

passive 
measures

Reduce energy 
demand by 

active 
measures

Integration of 
renewable 

energy
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• Climate responsive 

architectural design

• Efficient building envelope

• Daylight harvesting

• Integration of natural 

sources for cooling & 

heating in building design.

Offset energy demand from 

the grid by installing on-site 

renewable energy

• Energy efficient equipment

• Lights

• Fans

• Air- conditioners

• Efficient building Operation & 

Maintenance through BMS 

(Building Management System) & 

Smart Metering



BAHRAIN WORLD TRADE CENTER - BAHRAIN

• Generating  15%  energy from windmills 

• Two  240 meter twin sky scrapers joined  by 

three windmill--, each 3 meters wide, attached to 

walkways

• ;designed/ built by  Atkins in city of Manama.

https://www.skyscrapercenter.com/building/bahrain-world-trade-center-1/998


APPLE PARK - CUPERTINO

• Apple Corporate headquarters hold 12,000 employees

• one of the most energy-efficient buildings in  world.

• Temperature  regulated with high tech ventilation--

tubes laid in  ceilings & floors for cooling

https://9to5mac.com/guides/apple-park/


TROMBE  WALL



SOLARIUM











GREEN MATERIAL - FLY ASH BRICKS



GREEN MATERIAL - AUTOCLAVED AERATED

CONCRETE



GREEN MATERIAL--UPVC( UNPLASTISIZED

POLYVINYL CHLORIDE) DOORS AND WINDOWS

The Vinyl windows

--Excellent insulators :

--Reduced heating /cooling 

loads 

- Prevent thermal loss

through  frame / sash 

material .

-- Not impacted by;

weather/

-air pollution / salt,

-- acid rain

--- industrial pollution

--- pesticides 

---smog, 

--- discoloration and

- structural damage .

-User friendly

- Eco- Friendly ,

-- Readily accepted 



BAMBOO- ADVANTAGES

Bamboo-- Higher Compressive
Bamboo -- High Tensile Strength 
Earthquake  Resistance –
 Lightweight -.
Cost-effective
Durable -
Fast Growing
 Simple designing-
Reducing use of wood
 Eco- friendly
 Promoting Employment
 Promoting  Welfare of society/poor-
 Reduced Global warming-
 Improved indoor air Quality-







Best air purifying plants 

for general air cleanliness

Areca Palm Snake 

Plant

Best Air Purifier

Money 

Plant

Removes Nitrogen Oxides

& absorbs formaldehydes

Improving Indoor Air Quality through 

Plants – Air Purifiers
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‘A Green building  makes you

Happy,  Healthy and  More Productive 

- Provides  highest quality of indoor environment 

- Optimizes Resources, , Reduces  Waste,

- Reduces  Carbon Footprints

- makes building operations cost  effective and 

energy efficient

- – ‘Natural Capitalism’









HILL AREAS 

DEVELOPMENT-

CONCLUSION

*



HILL AREAS- OPTIONS- PLANNED DEVELOPMENT 
 Limited  Options -- for promoting rational  Hill area development 

/protecting,/preserving --ecology, environment and resources

 Planned development   -- best option for Hill area development 
-- based on sustainability.

 Government - to   create  a empowered unified  machinery 
for—

 -- preparing  developmental framework for  state for

 - –planning of  healthy cities 

 -- designing of buildings /

 -- ensure Capacity building of   Architecture /Town Planning 
Departments/ULBs 

 --Make state a role model of planned development by--

 --Promoting  Synergies between  Architecture / Town 
Planning/Engineering Departments 

 Make human settlements – safe,  productive, efficient 
sustainable, livable, providers of assured quality of life. 

 -- bringing  Town planning/ULB/Development Authorities 
under unified command

 -- Make  optimum use of  local expertise/ knowledge/experience/ 
understanding of  premier institutes --- to  
assist/advise/guide/evolve / implement the 
Planning/development/management framework of  state




