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PROMOTING ECO-FRIENDLY AND SUSTAINABLE  

URBAN SETTLEMENTS – THE INDIAN EXPERIENCE

I am very happy to be amongst you this afternoon in your beautiful country  and thank the organisers for the opportunity given to me to share my thoughts.

In this era of rapid economic growth, especially in the developing countries like India, the urban sector has seen unprecedented expansion and growth. The growth of population, changing demography, globalization, free market access, the need for quicker and cleaner movement of people and freight etc, all require an eco-friendly and sustainable development of urban settlements.

The importance of “green growth” has to kept uppermost in our minds, as it rightly emphasizes and expects that growth must be planned in a holistic manner with all environment concerns taken care of. The recent climate changes, global warming, and the more frequent recurring of natural disasters are all  linked to the present prevailing desire to speed up the process of development while using up the resources in a rather ruthless and inefficient manner.   This tendency has to be checked and reversed. 

India has been witnessing a very rapid and country-wide urbanization. According to the 2001 census, India has a population of 1027 million with approximately 28 per cent or 285 million people living in urban areas. As a result of a large number of factors like high GDP growth in urban areas, high prices, expansion of secondary and  tertiary sectors in urban areas and ready availability of employment in cities as compared to rural areas which primarily depend on agriculture,  it is expected that the share of the urban population may increase to about 36 to 40 per cent of total population by the year 2025. It is estimated that by the year 2011, urban areas would contribute about 65 percent of India’s Gross Domestic Product. Obviously, unless actions for creating congenial  and eco-friendly urban settlements are taken on a war footing, the  development process and creation of new  urban settlement will not  be sustainable.

As generally understood, the principal of  sustainability advocates returning to nature more than what we take from it or at least equal to that, so that there is no depletion of resources. 

However, sustainability in urban development can be viewed on a much wider canvas and on two fronts – social and environmental. Social sustainability  calls for utilisation of natural resources ensuring equity and social justice. Issues of worker health and safety, impacts on local communities, enhancement of quality of life, equitable distribution of benefits to disadvantaged and vulnerable groups are addressed by this concept.  Social sustainability can be achieved only through strong and systematic participation of the community and the civil society. In urban India it is achieved through local self governments, which are fully empowered for local governance and development by the Constitution of India through the 74th  Constitutional  amendment.

It is necessary to preserve a delicate balance and strike a consensus between development and environment concerns to ensure long-term sustainability. Environmental sustainability seeks to ensure that the development takes place in synergy with the environment and the energy reserves are conserved for future generations. It involves reduction in waste generation, reduction in use of non renewable  energy while encouraging use of renewable  energy, control of emissions polluting the  environment, reduction of adverse impacts of development on human health, use of renewable raw materials etc.

The process of urbanization is indeed irreversible and requires major interventions to be made  to sustain it in a planned manner.  The current  trend of natural resource consumption in human settlements focuses on four critical areas; (a) water resources, (b) forest-based and mineral resources, (c) energy, and (d) waste generation linked to resource consumption

There have been several recent initiatives by the Central Government and various State Governments in India to steer the construction and  related industries to design, develop and operate sustainable human settlements.  The Hon’ble Prime Minister of India recently launched a major initiative in the form of the Jawaharlal Nehru National Urban Renewal Mission in December 2005 to restore, rebuild and renew our cities to convert them from a non conforming urban system to a fully conforming urban systems.  In this regard, initiatives such as Eco Efficient Urban Settlements which is a part of this Mission, would go a long way towards the overall objective of achieving sustainable urban settlement.

The Ministry of Environment & Forests has mandated environmental clearance for all large construction projects above a certain size and cost. This requires projects under purview of this clearance to adopt environment friendly measures and techniques. The Environmental Impact Assessment (EIA) process makes it mandatory for new projects relating to construction of new townships, industrial townships, settlement colonies, commercial complexes, hotel complexes, hospitals, industrial estates, and office complexes above a certain size to obtain prior environmental clearance from the Central Government before starting any construction. This process ensures integration of environmental concerns into the new construction projects with legitimate public participation and optimal resource consumption practices. 

Simultaneously, the Energy Conservation Act has been passed in India in 2001, that would eventually facilitate mandatory use of energy efficient building products and appliances, energy labeling for appliances and equipment, adoption of energy conservation building codes, and testing and certification of  energy consumption by equipment and appliances. In addition it would also enable raising awareness and capacity building of stakeholders. Some state governments have taken timely steps to mandate efficient use of energy in their respective states. 

The most sustainable and environment-sensitive development is the one that requires very minimal site disturbance. Thus, resource conservation and protection in a given site is of prime importance. Adequate measures should be taken to conserve and protect existing landscape and site features; control erosion and sedimentation; reduce water usage in landscaping; minimize heat island effects; reduce air pollution during construction; optimize energy use in lighting, transportation and pumping; and ensure health and safety of construction workers.

Building and Construction provide the development, expansion, improvement, maintenance, and preservation of human settlements and economic growth in general. The housing construction industry is  vital to the development of human settlements and also to the achievement of national socio-economic development goals. Construction does however also contribute to the degradation of the environment, through physical disruption, the depletion of key renewable resources and excessive consumption of energy. 

Most of the energy for daily consumption in construction industry is today being tapped from fossil fuels, non-perennial  and perishable sources. In order to ensure sustainability, it is imperative that our energy requirements are met through renewable sources, besides optimizing the consumption of energy through innovative technologies. In addition to the use of appropriate and energy efficient building materials and technologies, the overall design would also have to consider and optimise space configurations, which while fulfilling functional requirements would simultaneously respond to the climate, topography, hydro-geological conditions and socio-cultural perceptions. 

There is a felt need in India for a paradigm shift in  options for   building   materials   and  technologies  by  taking  an  increased recourse to renewable sources of materials and energy  and  also  conservation of  some  of  the  basic  natural  resources  which  have  enormous  impact  on the environmental sustainability as  well  as  on ecological sensitivity.  The use of energy  in   building  material production is going to be one of  the  critical  factors in the emerging years and is  an  area on which the Research & Development  Institutions  have to work on increasingly. 

Let us look at the level of production of basic building material blocks.  If one takes into account the  extent  of  energy  that is  needed  for  production  of  various  building blocks namely the bricks or  tiles  or cement  concrete blocks, concrete slabs,  steel  sheets, aluminum sheets, and other components which are used in  building  construction,  we have an appalling  range  of  needs.   Once we analyze, even a single item like bricks alone, we get a picture of roughly around 3/4th of a tonne of firewood or other fuel needed for making burnt bricks for just about 10 sqmt space. Therefore in effect, even for average middle income house, of say around 100 sqmt. roughly around 7-1/2 tons of firewood or fuel is  being  used.  Imagine when we multiply that into say the over 50 million houses existing in Urban India, on the annual addition in Urban India by about to 2 to 3 million houses,  the extent of fuel that would be needed.  The crunch on energy in the coming future is going to be even more severe. In this  context,  some of the emerging technologies that are using various industrial and agricultural wastes will come into sharp focus. Fly-ash and gypsum based products which convert “waste to resource” are being popularised in India by utilising them for public buildings besides formulating appropriate standards. Non-conventional and renewable sources of energy are being tapped for conserving fossil fuels and reducing atmospheric pollution. Public-private- partnerships are being encouraged in projects as also involvement of the beneficiaries through increased community participation.

The  need  for a timber substitute has been   yet  another  area  of  concern  in India because  of  the  quick depletion  of  existing forest cover from the order of 26% which we had in India in 1947 to what we have today of the order  of  13%.  A number of wood substitutes have been developed and are being used in India  in the  building industry to protect forest reserves.  Use of Bamboo in Bamboo housing, Bamboo Mat Board, Bamboo Mat Wood Veneer Composites, Bamboo Mat Corrugated Sheet and Bamboo Flooring is being  extensively promoted in India.

The Building Materials and Technology Promotion Council an autonomous organisation under the  Ministry of Housing & Urban Poverty Alleviation, Government of India is doing a yeoman’s job by developing and promoting green building technologies thus providing cost effective solutions to the society specially lower income groups .  The Council has been actively engaged in the evaluation, validation and dissemination of new energy efficient and cost effective technologies particularly those based on agro-industrial wastes and bye-products. These new technologies have been found to be more energy efficient and environment friendly compared to their traditional counterparts which were both material and energy intensive.

The appropriate utilisation of agricultural and industrial wastes in the manufacture of building materials leads to ‘Waste to Wealth’ and ‘Refuse to Resource’. The National Housing and Habitat Policy 1998 of India lays special emphasis on promoting these environment friendly alternative materials in order to reduce construction cost, energy consumption and also to bridge the gap between demand and supply of traditional materials. To enhance their production and availability, Government of India has been providing excise duty concessions on production of such materials and custom duty exemptions on import of machinery, equipment and raw material  to be imported for manufacture of waste based materials and prefab components.

In order to develop housing in a sustainable and eco-friendly way, the concept of eco housing or green building has been initiated in India. A green building depletes the natural resources to the minimum during its construction and operation. The aim of a green building design is to minimize the demand on non-renewable resources, maximize the utilization efficiency of these resources, when in use, and maximize the reuse, recycling, and utilization of renewable resources. It maximizes the use of efficient building materials and construction practices; optimizes the use of on-site sources and sinks by bio-climatic architectural practices; uses minimum energy to power itself; uses efficient equipment to meet its lighting, air-conditioning, and other needs, maximizes the use of renewable sources of energy, uses efficient waste and water management practices and provides comfortable and hygienic indoor working conditions. It is evolved through a design process that requires all concerned – the architect and landscape designer and the air conditioning, electrical, plumbing, and energy consultants – to work as a team to address all aspects of building and system planning, design, construction, and operation. They critically evaluate the impacts of each design decision on the environment and arrive at viable design solutions to minimize the negative impacts and enhance the positive impacts on the environment. 

The broad components of eco-housing and green buildings have been  drafted in India as a result of initiatives by many agencies both public and private like Tata  Energy Research Institute, Pune Municipal Corporation, USAID, Confederation of Indian Industry cum  Sohrabji Godrej Green Business Centre, etc. These broad components cover Site planning and impact on biodiversity; Environmental architecture; Energy-efficient systems and use of renewable energy technologies; Eco-friendly construction practices and materials; Water conservation; and Waste water & solid waste management. Many of these agencies have started their own certification process also to rate a building on the degree of its greenness. I would like to highlight some of the initiatives taken in India for formulation and application of green rating systems.

India Habitat Centre  located in Delhi is an unique example of an ideal physical environment with a range of facilities,  that would maximize the effectiveness of the individuals and institutions, in their holistic support of the habitat. The principal resolve of the Centre - "to restore at every level - environment and ecological - a balanced, harmonious and improved way of life," is reflected in its concept and design. Spread over nine acres in the heart of New Delhi, IHC has a built up area of approximately one million square feet. It incorporates innovative new technologies in building management systems, conference systems, communication and energy conservation, creating probably one of the highly  intelligent buildings in the country, with correctly angled  sun shades in all open areas keeping it cool and shady in summer and warm and sunny to face the cold in winters without utilizing extra energy.  

Tata Energy Research Institutes Green Building Rating System evaluates the environmental performance of a building holistically over its entire life cycle, thereby providing a definitive standard for what constitutes a ‘green building’. The rating system, based on accepted energy and environmental principles, seeks to strike a balance between the established practices and emerging and new concepts, both national and international. The guidelines and criteria for appraisal would  be revised every three years to take into account the latest intervening scientific developments.

This Rating System, called TERI-GRIHA has a 100 point scale  consisting of some core points, which are mandatory to be met while the rest are optional points, which can be earned by complying with the commitment of the criterion for which the point is allocated. Different levels of certification (one star to five stars) are awarded based on the number of points earned. The minimum points required for certification is 50. Buildings scoring 50 to 60 points, 61 to 70 points, 71 to 80 points, and 81 to 90 points will get one star, ‘two stars’, ‘three stars’ and ‘four stars’ respectively. A building scoring 91 to 100 points will get the maximum rating of 5  (five) stars.
Various Projects have been undertaken under TERI-GRIHA such as Hitkarini College of Engineering and Technology Campus, Jabalpur; ITC residential building, Kolkata; and Earth System & Environment Science Engineering Building, IIT, Kanpur

Pune Municipal Corporation (PMC) is another example as the first urban local body in the country to take up implementation of Eco Housing Programme under technical assistance provided by the United States Agency for International Development (USAID). The assessment criteria which focuses  on resource conservation measures like site planning, total water management, energy conservation, eco-friendly and energy efficient building materials, renewable energy and solid waste management will help serve as a benchmark for Eco-Housing projects. Designed to serve as a performance assessment tool, the criteria helps quantify the environmental achievement of a building and provide a meaningful differentiation of buildings.

The Eco-Housing assessment criteria and rating system, developed after studying other national and international green rating systems, is applicable only to residential projects. This  voluntary rating system incorporates global best practices to help developers and architects design and evaluate the green quotient of new residential projects.  The Eco-Housing assessment criteria developed for the city of Pune has been evolved to  include both voluntary and mandatory measures. Each measure has been assigned points depending on the environmental impact. Points can be earned by meeting the performance goal of the criteria. 

India feels proud to have a building like the  CII-Sohrabji Godrej Green Business Centre (GBC) in Hyderabad -- jointly promoted by the Confederation of Indian Industry (CII), Pirojsha Godrej Foundation, the Andhra Pradesh government and  USAID.  This is  the only building in the world to be awarded the 'platinum rating' under the LEED rating system of the US Green Building Council, making it 'the greenest building in the world.'

This most environment-friendly building has been built as a unique public private partnership to serve as a demonstration building for the industry in India and other countries of the world for use of water and energy efficient technologies and recycled materials. 

The unique feature of the building which won the highest rating in the world is that 80 per cent of the material used in the construction of the building is recycled. It included use of fly ash, and  waste materials coming out of other industries. The building discharges zero water as all of its used water is recycled. It has a huge capacity for the collection of rain water. The building has used many innovative ideas including a waterless urinal. The site of the building was not at all disturbed for the construction of the building, as per the LEEDs norms.

The building is also highly energy efficient and uses 55 per cent less energy than a conventional building.  It has been constructed in such a way that the intake of natural lighting is high and there is no need for external lighting. There are two air conditioning towers in which the incoming air is cooled 7 to 8 degree by spraying of water. The pre-cooled water is fed into the air conditioning system further lowering the energy costs.  60 per cent of the roof of the building is covered by a  roof garden which affords insulation  and cuts down the load on the air-conditioning system. The balance portion of the roof is covered by a solar photo voltaic system  with 24 KW capacity. The solar power generated meets 20 per cent of the total power requirements of the building.

Recently, BMTPC has taken an initiative to formulate a comprehensive and practical  set of guidelines and strategies for promotion of sustainable habitat to be called ‘Comprehensive Green Habitats Guidelines’. This is because the rating systems are primarily based on theoretical benchmarks, which do not give an accurate idea of the potential for energy and resource conservation, and therefore cannot promote sustainable habitat design practices in tune with best available local potential.

The overall aim of ‘Comprehensive Green Habitats Guidelines’ would be to act as a tool for greening of buildings through better or newer practices that must be adopted in order to realize these goals and targeted sustainable performance objectives.  These guidelines would aim to facilitate and instruct public agency executives and staff; implementing agencies and elected officials; architects and engineers; contractors; building managers; and the public at large. These guidelines would further relate to and build upon the existing standards and codes and the building rating systems.

Coming to urban infrastructure and its relation to green habitat in India with the development of cities and satellite towns, it becomes imperative to plan for a pollution free integrated transport system. The urban transportation system in India is generally characterized by a low proportion of urban space devoted to roads; inadequate separation of working, living, and moving urban space in major corridors; highly heterogeneous traffic composition (slow- and fast-moving vehicles sharing the same road space); ageing and poorly-maintained vehicle stock; a sizeable share of two-stroke engine technologies; absence of efficient public transport; and low quality fuels. 

Kolkata and Delhi have developed Rapid Mass Transport Systems in the form of Metros. Delhi Metro is the first metro system in the world to be ISO 14001-certified for Environment Management System even prior to the completion of full construction. The Delhi Metro Rail Corporation plans to convert all stations on its first line into "Green Stations" within the near future and has begun working on developing and implementing environmentally friendly maintenance contracts. The coming of Metros has released urban space and congestion on the road systems in the cities as well as pollution, and has led to more greener urban infrastructure.
Taking a lead to reduce pollution, the National Capital Territory of Delhi has allowed only the clean fuel of Compressed Natural Gas to run public transport, banning diesel run transport vehicles. Sufficient number of outlets have been provided for supply of regular clean fuel. This has led to a sharp fall in urban environmental pollution and better health for citizens.

Any human settlement requires sufficient source of water for its daily needs. With rising population and over exploitation of ground water resources, it is important to conserve water.  In India in recent years there has been an increasing emphasis on rain water harvesting following the pioneering initiative by the city of Chennai in declaring rain water harvesting mandatory for building plan approval as early as 1993.  Many cities are now emphasizing on mandatory rain water harvesting with incorporation of the same in the building byelaws. Under the Jawaharlal Nehru National Urban Renewal Mission supported by my Ministry,  it has been emphasized that State Governments should revise their bye-laws to make rain water harvesting mandatory in all buildings to come up in future and for adoption of water conservation measures including use of recycled water.

Integrated waste management is essential to ensure appropriate disposal and recycling of agricultural, municipal and industrial waste and preventing the indiscriminate abuse of precious land for dumping garbage. Besides reduction in waste and reuse of waste for appropriate applications, segregation of waste at source and recycling of waste for use in  building materials, fuel,  manure and use its waste in energy recovery should be promoted.  Sustainable waste management practices are required  not only for municipal garbage but also for industrial refuse or bio-medical waste. The hazardous and toxic waste from health care establishments, comprising of infectious and other bio-medical waste constitute a grave risk and should not be allowed to get mixed with other municipal waste.  

India is highly prone to natural hazards like earthquakes, cyclones, floods and landslides and it is imperative that any human settlement is constructed safe from such hazards. For this a model Byelaw has been prepared by an Expert Group and state governments are taking action to modify their building byelaws to incorporate provisions for safe design and construction practices to make sustainable human settlements.

On of the biggest challenges today for India and indeed the whole world is to see how best urban development can take place with the least amount of negative impact on the environment, thus creating environment friendly, ecologically appropriate and energy saving sustainable human settlements - sustainable not only for the present generation but also sustainable for future generations down the line. We have to realize that this is the most prudent and sound business proposition for the nations in guiding the world into the future.

It is very much evident that the concerted action of all stakeholders is required to CONSERVE our resources, OPTIMISE resource use and REPLENISH the reserves through due diligence and use of appropriate technology. Keeping in view our obligations to the future generations, it is essential to ensure environmental sustainability of buildings along with a renewed pledged  of ushering in a new era of sustainability covering life, business and development in line with the concept of ‘Green Growth’.
Thank you

