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They are also a major source of the pollution that causes urban air quality problems and the pollutants that contribute to climate change. For example, they account for 49% of sulfur dioxide emissions, 25% of nitrous oxide emissions and 10% of particulate emissions, all of which damage urban air quality. Buildings, in general, produce 35% of the country's carbon dioxide emissions – the chief pollutant blamed for climate change.  

In short, buildings have a tremendous impact on the environment both during their construction and through their operation. The term green building refers to buildings that make use of land, design and construction strategies in such a way as to reduce environmental impacts. 

Let us now consider an example. 

In the USA, there are more than 76 million residential buildings and nearly 5 million commercial buildings. These buildings together use one-third of all the energy consumed in the USA and two-thirds of all electricity.  By the year 2010, it is estimated another 38 million buildings will be constructed. The challenge is to build them eco-smart in that they use a minimum of non-renewable energy, produce a minimum of pollution and cost a minimum of energy dollars, while increasing the level of comfort, health, and safety of the people who live and work in them.  There are many opportunities to make buildings cleaner.  For example, if only 10% of homes in the USA used solar water-heating systems, we would avoid about 8.4 million metric tonnes of carbon emissions each year.   

What this means is that green building practices offer an opportunity to create environmentally sound and resource-efficient buildings by using an integrated approach to design. Green buildings promote resource conservation, including energy efficiency, renewable energy, and water conservation features; consider environmental impacts and waste minimisation; create a healthy and comfortable environment; reduce operation and maintenance costs and address issues such as historical preservation, access to public transportation and other community infrastructure systems. Green buildings consider the entire life-cycle of the building and its components as well as its economic and environmental impact and performance (http://www.sustainable.doe.gov/buildings/gbprinc.shtml). 

What are the principles to be adopted when designing green buildings? We will take up this question in Subsection 9.3.2.

9.3.2
Principles of green building 

The principles of a green building include the following (http://www.sustainable.doe.gov):

(i) Energy efficiency and renewable energy resources: Commercially available, cost-effective energy technologies could reduce the overall energy consumption, for example, in the United States by as much as one-third – worth some $343 billion. Strategies to achieve this include proper siting and airtight construction, as well as installing energy-efficient equipment and appliances and renewable energy systems. 

(ii)
Environmental impact: The built environment has a tremendous impact on the environment. However, your building can interact more positively with the environment, if you pay special attention to preserving the site’s integrity and natural characteristics, appropriate landscaping and the selection of materials that have lower embodied energy and those that are produced locally.  

(iii)
Resource conservation: Conserving resources is a cornerstone of green building techniques. There are many ways to conserve resources during the building process. For example, selecting materials that have at least some recycled content can conserve natural resources and virgin materials. Minimising construction wastes can ease the impact on landfills and resources. Installing water- and energy-efficient products can conserve resources, while reducing operating costs. Choosing a green (plant-covered) roof can reduce energy use, cool urban heat islands and prevent storm water runoff as well as contributes to wildlife habitat and air quality. 

(iv)
Indoor air quality: Energy-efficient buildings are more airtight and therefore hold greater potential for indoor air quality problems, especially if not properly ventilated. Building products can contribute to poor air quality. But, by selecting the materials lower in chemicals and toxins and installing mechanical ventilation systems to ensure an adequate fresh air supply, we can reduce adverse environmental impacts.

(v)
Community issues: Placing green building projects within easy access of public transportation, medical facilities, shopping areas and recreational facilities decreases the need for automobiles and encourages bicycling and walking. In addition, successful green buildings blend into the community, preserving natural and historical characteristics and will utilise existing infrastructure in order to reduce sprawl. Co-housing represents one approach to creating a community of green buildings.

9.3.3 
ED strategies for building construction 

Environmental considerations in building construction include selection of site, energy use, water use and selection of material for construction. By incorporating the following strategies in building planning and construction, we can make it environment friendly:

(i)
Building siting: ED considerations in siting of a building include selecting a site well suited to take advantage of mass transit, protecting and retaining existing landscaping and natural features, selecting plants that have low water and pesticide needs, and generating minimum plant trimmings and using composts and mulches to save water and time. 

(ii)
Energy efficiency: ED considerations in energy efficiency improvement of building include the following:

· Select passive design strategies (i.e., shape and orientation, passive solar design and the use of natural lighting can dramatically affect building energy performance.)  

· Develop strategies to provide natural lighting. Studies have shown that it has a positive impact on productivity and well being. 

· Install high-efficiency lighting systems with advanced lighting controls.

· Use a properly sized and energy-efficient heat/cooling system in conjunction with a thermally efficient building shell. 

· Maximise light colours for roofing and wall finish materials; and use minimal glass on east and west exposures. 

· Minimise the electric loads from lighting, equipment and appliances. 

· Consider alternative energy sources such as photovoltaic and fuel cells that are now available in new products and applications. Renewable energy sources provide a great symbol of emerging technologies for the future. 

(iii) 
Water efficiency: ED considerations in improving water use efficiency through building design include the following:

· Design dual plumbing to use recycled water for toilet flushing or a gray water system that recovers rainwater or other non-potable water for site irrigation. 

· Minimise wastewater by using ultra low-flush toilets, low-flow showerheads and other water conserving fixtures. 

· Use recirculating systems for centralised hot water distribution. 

· Install point-of-use hot water heating systems for more distant locations. 

· Use a water budget approach that schedules irrigation using the California irrigation management information system data for landscaping. 

· Meter the landscape separately from buildings. Use micro-irrigation (which excludes sprinklers and high-pressure sprayers) to supply water in non-turf areas. 

· Use state-of-the-art irrigation controllers and self-closing nozzles on hoses. 

(iv) 
Materials efficiency: ED considerations in improving material use efficiency through building design include the following: 

· Select sustainable construction materials and products by evaluating several characteristics such as reused and recycled content, zero or low off gassing of harmful air emissions, zero or low toxicity, sustainably harvested materials, high recyclability, durability, longevity, and local production. These products promote resource conservation and efficiency.  Using recycled-content products also helps develop markets for recycled materials. 

· Use dimensional planning and other material efficiency strategies.  These strategies reduce the amount of building materials needed and cut construction costs.   For example, design rooms on 3-foot multiples to conform to standard-sized wallboard and plywood sheets.  

· Reuse and recycle construction and demolition materials.  For example, using inert demolition materials as a base course for a parking lot keeps materials out of landfills and costs less.  

· Design with adequate space to facilitate recycling collection and to incorporate a solid waste management programme that prevents waste generation. 

The Government of India has established a council for promotion of building material and technology (see Case 9.3).



9.4 
ED FOR DEVELOPMENTAL PLANNING


Throughout history, millions of people have migrated from rural areas to urban areas in search of places to work and livelihood. However, the experience has been that the employment generation in the secondary and tertiary sectors of the economy in the urban areas are not enough to effectively absorb the surplus labour from the rural areas. But, the migrations result in heavy stress on urban infrastructure thereby reducing overall quality of life. As urban areas enjoy better connectivity, both transport and communication, a vicious circle starts. The process of migration continues till the city expands in size and congestion. However, at a certain stage, the expansion becomes financially, environmentally and humanely unsustainable.

Historically, the concept of carrying capacity (CC) has been developed out of descriptions of growth and dynamics of natural populations, and as such has been used as a basis for range and forest management practices. Carrying capacity is defined as maximum population that can be supported in a given habitat without permanently impairing the productivity of ecosystem(s) upon which that population subsists. For human society, carrying capacity can be defined as the maximum rate of resource consumption and waste discharge that can be sustained indefinitely in a defined planning region without progressively impairing the bio-productivity and ecological integrity. Ecosystem carrying capacity provides the physical limits to economic development.

The goal of planning, therefore, is to provide a desired array of quality of life elements through physical and social design of the human environment. In accomplishing this goal, the planner traditionally works within the limits of what is technologically and economically feasible and what is socially, politically and legally acceptable.

Present planning process, however, is restricted to the allocation of monetary resources to various economic sectors to increase the production levels. Increase in production is believed to enhance the quality of life, which is defined narrowly as the availability of per capita income. Neither the perspective plan nor the five-year or annual plan delineates, in quantitative terms, the impact on the state of ecological resources as a result of envisaged planning process. Thus, the present planning process overlooks the basic requirement of availability of natural resources as also human and institutional resources that form building blocks in the developmental process.

The validation of the mechanics involved in developmental environmental planning, based on carrying capacity, is desirable, though challenging. Its success largely depends on the participation of planners as also the beneficiary community.

9.4.1
A framework 

The evolution of human society can be attributed to the continuous process of development in every sphere of human activity. The process of development requires growth in flow rates of materials and energies. This places an ever-increasing demand on the production and assimilation capabilities of resources in the natural environment. The capacity of natural and human environments to accommodate or absorb change without experiencing conditions of instability and attendant degradation is a significant concern in view of current trends of urban growth and development. 

Recognising that the quantity, productivity and regenerative capacity of resources are limited, a strong motivation exists for a conceptualisation of environmental CC as a basis for regional planning and environmental management.  Scarce resources must be managed in the context of many competing demands, and the natural and human environments must withstand perturbations caused by changes in our social and economic activities.

Researchers have used the idea of a limit or upper boundary on population density as a conceptual tool in the management of natural communities.  Many of the difficult problems of environmental management arise, however, in the urban-regional context.  Since urban systems interface with natural systems, the concept of carrying capacity in this setting needs enrichment in definition and interpretation. Rather than a single fixed number being rigorously established as a population carrying capacity, it suggests that planners should be concerned about the resource limits and environmental factors that may act as constraints or damping forces in the dynamic interaction of population growth, related socio-economic activities, the resource base, the environmental quality and quality of life. 

Thus, the basic elements involved in assessing the carrying capacity hinge on the interrelation between resources and processes, which convert these resources to desired outputs and waste products and residuals, which must be assimilated back into the resource base with future effects on quantity and quality.

Carrying capacity may then be seen as the ability to produce desired outputs (i.e., goods and services) from a limited resource base (i.e., inputs or resources) while at the same time maintaining desired quality levels in this resource base.  For an open system, the definition allows for import of resources, goods, services and the export of production and residuals.

The four dimensions that are relevant to the estimation of carrying capacity are:

(i)
The stock of available resources to sustain rates of resource use in production.

(ii)
The capacity of the environmental media to assimilate wastes and residuals from production and consumption. 

(iii)
The capacity of infrastructure resources (e.g., distribution and delivery systems) to handle the flow of goods and services and resources used in production. 

(iv)
The effect of both resource use and production outputs on quality of life.

Based on these dimensions, human carrying capacity may be considered as the level of human activity (including population dynamics and economic activity), which a region can sustain (including consideration of import and export of resources and waste residuals) at an acceptable quality or life levels in perpetuity. It also follows that carrying capacity must be assessed and properly identified with dimensioned domains.  The domains of key concern are space and time. 

Spatial domain

Regional delineation for analysis of carrying capacity must be based on consideration of the functional elements of three general types of regional space: the ecological space, the economic space, and the policy space.  The study area for analysis within these three regional dimensions should fulfil the following criteria:

· The study area should be relatively easy to identify and separate from other units.

· The study area should be capable of being manipulated separately with a minimal effect on other units.

· The boundaries of the study area should remain within, or resemble as close as possible, the less discrete boundaries of the ecosystem so that broad management practices are applicable throughout the study area. 

· The movement of materials across boundaries can be measured.

Temporal domain

In the human environment, the temporal, i.e., time-frame, perspective (time-frame) is an important aspect of carrying capacity study.  Economic mechanisms stimulate technological advances that lead to increases in carrying capacity over time (e.g., development of internal combustion engines generating lower emission levels per RPM will allow greater traffic volumes). 

An important aspect of carrying capacity assessment is the problem of measuring the outputs of production processes.  Production outputs may be divided into two classes: goods and services and wastes and residuals. Measurements for the former, known as social indicators, may be used to gauge the relative change in human needs and satisfaction levels. Measurements for the latter, known as environmental indicators, allow managers and decision-makers to determine how production activity affects the quality and assimilative and future productive capacity of the receiving environment.

Several indicators may be integrated into a single index for more complex conditions or components (e.g., air quality index).  Indices at an intermediate level of aggregation may, in turn, be integrated into still more general indices (e.g., quality of life).  In these contexts, the term index represents a measurement of some environmental or social component for which there is more than one indicator. This provides a basis for evaluating the performance of development plans in terms of the changes in carrying capacity indices. In developing environmental management strategies for the urban region, planners and decision-makers must continually assess the social and environmental implications of various proposals.  Recognising and establishing the limits of economic activity could provide decision-makers with a workable approach to assessing the environmental viability of developmental proposals.

To reiterate, planning for development within the limits of carrying capacity recognises that humankind is dependent on the productive capacity of ecosystems, and therefore, a minimal level of ecosystem integrity is essential for human survival. Planning for sustainable development calls for trade-offs between the desired production-consumption levels through the exploitation of supportive capacity within its regenerative capacity and environmental quality within the assimilative capacity of regional ecosystem. The utilisation of carrying capacity, thus, requires a series of adjustments to reconcile competing operations in the developmental process through participation of various stakeholders. 

The supportive capacity of a region is the capacity of the ecosystems to provide resources for various anthropogenic activities, i.e., human settlements/industries. The resource base of a region could be categorised into ecological and economic resources, transformational resources, infrastructure and distributive resources and socio-cultural and amenity resources. Pragmatic utilisation of these resources warrants the establishment of functional relationships between the resources and their present level of usages. The carrying capacity of an ecosystem is greatly influenced by the availability of resources and the manner in which they are utilised. The availability of resources at any particular time is the result of the interactions amongst the physical occurrence of the resource, and the quantum of requirement, as also the technological and managerial means of their exploitation. 

Assimilative capacity is the maximum amount of waste discharge that can be allowed in an environment without violating the designated use. In operational terms, assimilative capacity can be defined as ratio of observed level of pollutant and the environmental standard stipulated by the concerned authorities. Assimilative capacity is governed by dilution, dispersion, phase transformation, deposition and absorption phenomena. These phenomena are relatively local in nature. Assimilative capacity, therefore, needs to be worked out for a defined geographical area.

What the foregoing discussion suggests is that the major elements of work in carrying capacity study include the following aspects:

· Estimation of supportive capacity.

· Estimation of assimilative capacity.

· Assessment of present quality of life, developmental aspirations, developmental plans and policies.

· Development of alternate scenarios and strategies for improving quality of life within the limits imposed by the carrying capacity.

The overall scope of work for estimating carrying capacity, thus, involves: 

· Delineation of boundaries of the study region, taking into account the location of anthropogenic activities likely to affect estuarine ecology, boundaries of talukas and watersheds.

· Assessment of stock and demand for land, water, minerals, transformational (e.g., power generation and manufacturing), infrastructure (e.g., water supply and sanitation, health and education, transport and communication and socio-cultural resources).

· Assessment of environmental quality vis-à-vis standards for air, noise, water (both surface and ground), land, biology (both aquatic and terrestrial) components based on secondary data (including time-series, if available) supported by primary data.

· Assessment of residual assimilative capacity.

· Assessment of quality of life through questionnaire survey.

· Assessment of present activity levels in various sectors of economy, viz., forestry, fishery, agriculture, manufacturing, trade and commerce, transport, waste management, etc.

· Identification and quantification of sources of pollution.

· Short-listing of environmental and developmental concerns.

· Review of existing developmental plans prepared by concerned authorities.

· Prediction of business-as-usual scenario in terms of impact of developmental plans on demand for supportive capacity and determination of environmental quality.

· Identification of limiting resources.

· Assessment of developmental potential of the region.

· Recommendation of short-term and long-term policy/planning/technology interventions for enhancing carrying capacity.

9.4.2
Indian examples 

All development projects utilise natural resources in one form or the other and also generate wastes. The quantum of wastes generated depends on the level of technology and management skills used. Obsolete technologies result in wastage of resources to the extent of 35 - 40%. It is, therefore, necessary to develop alternate strategies for sustainable development in the context of a developing country like India. CC-based regional planning takes into account not merely the availability of natural resources but also the environmental status of the eco-system so that the welfare of the human beings as well as the health of the life support systems are not impaired. 

To demonstrate the utility of the carrying capacity based planning process, studies have been conducted in India in a few selected areas considered to be representative of similar problematic areas in the country, some of which are listed below:  

· Ecologically fragile Doon Valley.  

· Dakshina Kannada district, Karnataka State.

· Environmentally critical national capital region. 

· Industrially and environmentally sensitive Tapi Estuary. 

· Industrialised and resource-rich Damodar River Basin.  

· Coastal area with multi-sectoral development of Greater Kochi Region. 

These studies have helped in identification of limiting resources in the face of developmental aspirations of the people of the region and suggest priority areas of action based on analysis of indicators of carrying capacity for business-as-usual and preferred developmental scenarios.

Let us now illustrate a typical case of carrying capacity based development study.

Tapi estuary study

In the last two decades, Gujarat, the tenth most populous state in India, has witnessed rapid industrial and economic growth. It is the second most urbanised state with 34.5% population living in urban areas in 1991. The economy of Gujarat has traditionally been based on agriculture. In the recent past, this has been undergoing change with rapid industrialisation. Baruch and Surat are the major investment centers in Gujarat, and projects with total investments to the tune of INR 1,15,000 crores are under various stages of implementation.  The Gujarat state is likely to become the most industrialised state in the country and would emerge as a regional leader of industrialisation in South Asia. 

During the last decade, the Tapi estuary region in Gujarat has become an ecologically sensitive area due to major industrial developments in the Kawas - Hazira region. The region is now the hub of India’s petrochemical and fertilizer sectors with over large investments in major public, private and cooperative projects. The close proximity of Surat with Mumbai and good rail and road connections has resulted in rapid industrial growth of urban settlements, trading and other associated activities around Surat. Navsari, the adjoining urban centre, is also fast developing into another industrial centre. The rapid economic development has led to enhanced anthropogenic activities resulting in severe strain on urban infrastructure and natural resources of the region and hence the selection of the Tapi estuary region for the carrying capacity study.

Till 1996, the influence of tidal water and salinity used to extend up to Kakrapar weir, which is about 85 km upstream of mouth of Tapi river. It is, therefore, presumed that Tapi estuary water quality would be affected by all anthropogenic activities between Kakrapar weir to Tapi mouth. The eastern boundary of the study domain was set at Kakrapar weir. The north and south boundaries were set at banks of rivers Kim and Ambika river, respectively. This resulted in an area of about 6083 sq. km as study domain. From a functional point of view, the study domain can be divided into western coastal zone with Surat city as urban node, central zone with predominant agricultural activity, and eastern zone, which is predominantly forest area.

During the formulation of the study, it was realised that the major resource problems in the study area relate to the changing land use whereas the environmental problems are due to improper wastewater management and air pollution. It was also understood that the concerned authorities have restricted the pace of planned industrialisation in the coastal zone of study region. However, commercial activities and small-scale industrial units are increasing at alarming rates in the central zone, mainly along the transportation routes. A prima facie assessment also brought out disparities in terms of infrastructure and quality of life in the three zones of the study region.

In short, the central theme for operationalisation of the concept of carrying capacity for regional environmental management and basis for developmental planning was identified as:

· estimation of indicators of carrying capacity for economic activity, resource endowment, environmental quality, amenity, and quality of life;

· identification of aspirations of the people for development (improvement in quality of life);

· identification of limiting factors/critical resources;

· delineation of policy, planning, and technological interventions for augmenting carrying capacity to meet the enhanced quality of life.


SUMMARY

In this Unit, we discussed the concept of environmental design (ED) or design for the environment. We began the Unit by giving an overview of the principles underlying ED and the benefits of adopting ED. We then discussed ED for manufactured products, construction and developmental planning. In this context, we introduced concepts such as eco-labelling, green building and carrying capacity.  
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Case 9.1:  Cleaner Production Programmes in India

(UNEP, 2002, Cleaner Production - Country Specific Compilations - Asia Pacific Region).

Definition of Cleaner Production 

In India UNEP’s definition “Cleaner Production is a new and creative way of thinking about products and the processes which make them. It is achieved by continuous application of strategies to minimise the generation of wastes and emissions” is followed. Waste Minimisation is the primary driver concept.

Status on International CP declarations and MEAs 

· Not signed International Declaration on Cleaner Production (IDCP) as of December 2001 Signed and ratified the Vienna Convention (18/03/1991) and the Montreal Protocol (19/06/1992) on ozone depletion.

· Signed (10/06/92) and ratified (01/11/1993) the UNFCCC.

· Kyoto Protocol not signed.

· Signed (05/06/1992) and ratified (18/02/1994) The Convention on Biodiversity. Bio-Safety Protocol signed on 23/01/2001.

· Party to Basel Convention (24/06/1992).

CP Related Institutions in India

National Cleaner Production Centre was initiated in 1995 and hosted by the National Productivity Council, New Delhi. The centre has two core technical staff. Four Regional CP Centres:

· KCPC – under the Technical Consultancy Wing of the Department of Industries, Karnataka.

· GCPC – under the Gujarat Industrial Development Corporation, Gujarat.

· PCPC – under the Directorate of Industries, Punjab.

· WBCPC – under the Indian Chamber of Commerce in technical co-operation with West Bengal Pollution Control Board, West Bengal.

· Process cum Product Development Centres (PPDC) hosted by Ministry of Small Scale Industries, Government of India.

· Council for Scientific and Industrial Research (CSIR): National Environmental Engineering Research Institute (NEERI).

· Tata Energy Research Institute (TERI).

· Centre for Science and Environment (NGO).

· The World Bank as a part of pollution prevention programme has set up "Waste Minimization Circles" (WMC’s) in different industrial units to demonstrate flow of enhanced economic returns in additions to Compliance with Environmental standards. The National Productivity Council, a semi-Government technical organisation and the host institution for the NCPC, has been appointed as the nodal agency. Around 60 WMC’s have been established so far in the various regions of India focusing on specific industries, e.g., textile, metal finishing, chemical, tannery, and Khandsari.

Initiatives taken to promote CP

· Environmental Audit to report waste reduction policy Statement on Abatement of Pollution.

· ‘Eco-mark’ Scheme to label environmentally friendly products.

· Establishment of Growth Centres and Integrated Infra-structure Development Centres.

· In 1993, a CP demonstration project DESIRE, targeting SME’s was initiated by UNIDO, in cooperation with the Indian National Productivity Council and other industry associations. This DESIRE project focused on three sectors: agro-based pulp and paper, textile dying and printing, and pesticides formulation.

· Urban and Environmental Infrastructure Facility in Karnataka, Rajasthan, promotion and commercialisation of renewable energy source (RES) technologies by strengthening the Indian Renewable Development Authority’s capacity to promote and finance entrepreneurial investments in alternate energy.

· CTI is a USAID project implemented in partnership with ICICI Limited and U. S. Technical Assistance contractor - Tetra Tech. Clean Technology Initiative (CTI) that focuses on improving the environmental performance of companies in selected industrial sectors.

· The Centre for Science and Environment (CSE) an NGO has initiated Green Rating Project (GRP) for industries. GRP is an attempt to present a market-oriented framework by which the environmental impact of industrialization can be measured and monitored. As a reputation incentive programme it rates the environmental performance of companies within the specific sector. The sectors rated were the Pulp and Paper and Automobiles sector. CSE has also started Best Environmental Manager award, along with corporate policy assessment. Source: http://oneworld.org/html/eyou/grp/grp_index.htm

· A number of Demo projects have been conducted either directly or through the Regional Cleaner Production Centers established by NCPC. 37 have been completed and 8 are still going on. 

· SIDBI in Karnataka has funded the development of a demonstration cell at a chemical plant in Mysore. 

· UNIDO, in a joint initiative with the Government of India, Asian and Pacific Centre for Transfer of Technology (APCTT) SIDBI launched the UNIDO - Technology Bureau for International Industrial Partnerships (TBIIP) in India. The Bureau advises participating institutions on project identification, appraisal and promotion, assists in formulating promotion strategies and identifies specific strengths and advantages of viable projects in order to upgrade their capacity in investment and technology acquisition from advanced countries and Indian technology transfer to selected developing countries.

· Under the APO's Green Productivity program, National Productivity Council (NPC) of India demonstrated the application of GP concept in Dyes and Dye Intermediate and Tannery sectors. 
· Life Cycle Analysis (LCA) has been adapted in the steel sector. 

· Pollution Prevention/Cleaner Production related awards are initiated by industry associations like FICCI. 

Case 9.2:  Indian Initiatives in Environmental Design of Products: Environmental Information Centre

Background

The Environmental Information Centre has been set up as a project under the Trade in Environmental Services and Technologies (TEST) programme of the United States Agency for International Development (USAID). EIC has been developed and is operated by FICCI's Business Information Services Network (BISNETINDIA) in collaboration with the Industrial Credit and Investment Corporation of India (ICICI) Limited, which is the implementing agency for the TEST project in India.  

 

Objectives 

· To generate awareness about environmental challenges. 

· To stimulate proactive initiatives for improving environmental quality. 

· To facilitate adoption of environment friendly technologies. 

· To help create effective environmental management systems. 

· To build synergistic partnerships towards sustainable development. 


Activities 

· Information compilation and dissemination through www. Cleantechindia.com. 

· Studies on environmental issues, performance and technology options. 

· Conferences and interactions for generating awareness, knowledge and stimulating new initiatives. 

· Match making services for technologies and funding. 

· Cluster-based technology assistance programmes for small industries. 

· Audit and training service. 

Online Information Services 

· Indian Environmental Regulations: full online documentation. 

· Guidelines and Manuals: compiled from reliable sources. 

· Best Practice Guides: prepared by experts from around the world. 

· Check-lists and Tech-tips:  for regular monitoring and trouble shooting. 

· Success Stories: a large collection of case studies of key achievements. 

· Technology Options: technology solutions for environmental problems. 

· Sources of Equipment and Services: a global directory of over 8000 suppliers. 

· Technology Sources:  profiles of technologies and sources. 

· News Briefs: daily news on environmental issues. 

· Calendar of Events: schedules of forthcoming conferences, fairs, etc. 

· Papers and Presentations:  full versions in downloadable formats. 

· Business Enquiries: offers and requests for doing environmental business. 

· Global Web links: A classified list of other environmental web sites. 

· Directories:   Environmental contacts in India and abroad. 

Case 9.3:  Indian Initiatives in Environmental Design of Buildings: Building Materials And Technology Promotion Council Of India
Background 
In order to bridge the gap between research and development and large-scale application of new building material technologies, the erstwhile Ministry of Urban Development, Government of India, had established the BUILDING MATERIALS AND TECHNOLOGY PROMOTION COUNCIL in July 1990.

The Council strives to package proven innovative technologies for the benefit of entrepreneurs interested in setting up manufacturing units in tiny, small, medium and large-scale sectors.

The Council is structured to undertake the task of the extension and application of technologies and materials developed by research institutions on the ground with the backing of financial institutions and enabling regulatory environment.

The Minister of Urban Affairs and Employment is the ex-officio President and the Secretary Department of Urban Employment and Poverty Alleviation, Ministry of Urban Affairs and Employment, the Vice President of the Council. The Board of Management of the Council have representations from the concerned Central Ministries viz. Finance, Industrial Development, Rural Affairs and Employment, Department of Power, Science and Technology, Small Scale Industries, Environment, Scientific and Industrial Research and Planning Commission. The State Governments, Housing Finance and Industrial Development and Promotion Agencies like HUDCO, NHB, IDBI, IFCI, ICCI are represented on the Board. To draw upon the experience and expertise in the area of building materials technology, eminent technologists, professionals of the public sector construction agencies, the corporate sector, R & D and standardisation organisations are also associated with the Board of Management.

Objectives

(i)
To promote development, production, standardisation and large-scale application of cost-effective innovative building materials and construction technologies in housing and building sector.

(ii)
To undertake such activities as required for promoting manufacturing of new waste-based building materials and components through technical support, facilitating fiscal concessions and encouraging entrepreneurs to set up production units in different urban and rural regions.

(iii)
To provide support services to professionals, construction agencies and entrepreneurs in selection, evaluation, up scaling, design engineering, skill upgradation and marketing for technology transfer from lab to land in the area of building materials and construction.

Thrust Areas

· Improving the policy environment for sustained growth of low cost building materials, production and availability.

· Promotion of production units of building materials/components based on Flash, Red mud, Phosphogypsum, agricultural residues and other wastes & byproducts.

· Modernisation of small scale and village level building materials production units in rural and urban areas.

· Promoting economy in construction costs.

· Formulating of standards for local building materials.

· Strengthening industrial extension services for attracting more investment in building materials sector.

· Up scaling of technologies, know-how acquisition, absorption and dissemination.

· Global technology search and encouraging joint ventures in building materials and construction sector.

BMTPC's Activities

· Interact, assist and collaborate with R&D, standardisation and academic institutions and industries in India and abroad to ensure continuous development and promotion of alternate and cost efficient building materials and construction technologies.

· Identify and develop technologies and building materials based on agricultural and industrial wastes and promote proven technologies for rural and urban housing construction.

· Sponsor and assist financially, building material industries and related activities in urban and rural areas.

· Promote waste utilisation, wood substitution and plastics and polymers in building material and construction industry and encourage pilot plants and demonstration units/projects.

· Promote and assist building materials industries in production of construction components/systems and make recommendations to Government on matters of equity participation, venture capital support.

· Taking note of special needs of each region in the areas of building materials and construction technologies, undertake studies for forecasting technological requirement, social and environmental implications of various technologies and support further research and development.

· Persuade Central and State Government agencies, housing development and construction agencies and organisations in Private and Community Sectors for application of proven cost and energy efficient building materials and construction technologies.

· Advise entrepreneurs in technology selection, prototype development, commercial production and marketing and external appropriate support for development of processes/technologies and procuring equipment, etc.

· Identify, evaluate and undertake feasibility studies on innovative energy-efficient building materials/products and construction systems for extension of grass-root level through linkages with public, professionals, voluntary agencies and individuals.

· Review the various laws, fiscal provisions and pricing of building materials and advise Government in consultation with concerned Ministries/Departments on fiscal concessions, policy on subsidy, excise duty, tax concessions for promotion of appropriate building materials and technologies.

· Promote appropriate institutions in different parts to improve production and application of relevant building materials, skills and manpower development through Building Centres, Building Material Estates, Housing Guidance Centres and Artisans/Management Training Centres.

· Act as clearing house of technology transfer from lab to land, through production and application and act as repository of information on all types of building materials including conventional and newly developed, under development in India and abroad.

Unit 9


Model Answers to Learning Activities
LEARNING ACTIVITY 9.1
The core objectives of environmental design are minimisation of use of resources including energy, during:

· manufacturing a product; 

· constructing a project; 

· use/operation of product/building;

· disposal of building/dismantling of building.

LEARNING ACTIVITY 9.2
The environmental considerations in the design of a washing machine are:

· extraction/production of material used for body; 

· water requirement/kg of cloth; 

· power consumption/hour; 

· recyclability of the parts.

LEARNING ACTIVITY 9.3
The three building materials that are environmentally friendly are:

(i)
fly-ash bricks; 

(ii)
particle boards;  

(iii)
aluminum frames.

LEARNING ACTIVITY 9.4
The five indicators that will be useful for the planning of industrial estates based on carrying capacity will be:

(i)
air quality index; 

(ii)
depth of ground water table; 

(iii)
water requirement per industrial plot; 

(iv)
power requirement per plot;

(v)
percentage of working population in nearby localities.
















































































































(LEARNING ACTIVITY 9.4





Name five indicators you would like to use for planning industrial estate based on carrying capacity considerations.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 9.3





Name three building materials that are environmentally friendly.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.
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