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Introduction
Objective
The intend of the Green Building (GB) training is to inform about the importance of the
building sector regarding the challenges of climate change. The training will provide
knowledge about the functions, potentials and challenges of green buildings and its
importance for sustainable and smart urban development. Approaches and possible
measures to increase the number and quality of green buildings in Indian cities are
considered at three levels: the individual building, the neighbourhood, and the city.
The training will provide participants with knowledge on current building codes at
national and state level, national certification schemes and incentive opportunities
at local level related to the promotion of green buildings. Aspects such as low-tech
construction and the use of regional materials in the Indian context are addressed.
In addition, participants will be introduced to the Climate Smart Cities Assessment
Framework (CSCAF) developed by the National Institute of Urban Affairs (NIUA) and
the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) in cooperation
with the Ministry of Housing and Urban Affairs (MoHUA), Government of India, and the
benefits of using this framework to improve living conditions in Indian cities.

Content of the Manual
The manual is designed for the training of operative staff in the field of Green
Buildings, planners and architects, administrators, and smart city officials as well as
decision makers at Urban Local Body (ULB) level. The methodology of the training
sessions focuses on practice-oriented and interactive learning and the exchange of
good practice examples. After the training, participants will be able to independently
perform some of the analyses required for the CSCAF and develop and improve their
own policies towards sustainable city development with the focus on the building
sector.

About Climate Smart Cities Project
The training on Green Building is facilitated within the framework of the Climate
Smart Cities (CSC) project (2018-2022). The CSC project is funded under the German
International Climate Initiative (IKI), by the German Ministry of Environment, Nature
Conservation and Nuclear Safety (BMU) in cooperation with the German Ministry of
Interiors Building and Community (BMI). The project is jointly implemented by Ministry
of Housing and Urban Affairs, Government of India and GIZ jointly. Implementing
project partners are the German Institute of Urban Affairs (DIFU), National Institute of
Urban Affairs (NIUA) and the Technical University of Berlin (TU Berlin). The CSC project
attempts to anchor climate-friendly solutions within the Smart Cities Mission.
The project contributes to the achievement of the Nationally Determined Contributions
(NDCs) to the Climate Goals as well as the Sustainable Development Goals (SDG).
It acts as a facilitator in promoting cooperation between national and subnational
actors by technically supporting international advisory and exchange formats and by
supporting the implementation of measures.
The project works with three Indian Smart Cities of Bhubaneshwar, Coimbatore,
Kochi and their respective state governments of Odisha, Tamil Nadu and Kerala,
in the planning and implementation of smart and climate-friendly measures for
infrastructure and area-based development, as well as the measuring and monitoring
of their Green House Gas (GHG) emissions.
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Partners
GIZ – As a service provider in the field of international cooperation for sustainable
development and international education work, GIZ is dedicated to shaping a future
worth living around the world. We have experience in a wide variety of areas, including
economic development and employment promotion, energy and the environment,
and peace and security. The diverse expertise of our federal enterprise is in demand
around the globe – from the German Government, European Union institutions, the
United Nations, the private sector, and governments of other countries. We work
with businesses, civil society actors and research institutions, fostering successful
interaction between development policy and other policy fields and areas of
activity. Our main commissioning party is the German Federal Ministry for Economic
Cooperation and Development (BMZ).
The commissioning parties and cooperation partners all place their trust in GIZ, and
we work with them to generate ideas for political, social and economic change, to
develop these into concrete plans and to implement them. Since we are a publicbenefit federal enterprise, German and European values are central to our work.
Together with our partners in national governments worldwide and cooperation
partners from the worlds of business, research and civil society, we work flexibly to
deliver effective solutions that offer people better prospects and sustainably improve
their living conditions.
The registered offices of GIZ are in Bonn and Eschborn. In 2019, we generated a business
volume of around EUR 3.1 billion. Our 22,199 employees, almost 70 per cent of whom
are national staff, work in around 120 countries. As a recognised development service
provider, we currently have 556 development workers in action in partner countries.
Furthermore, in 2019, the Centre for International Migration and Development (CIM),
which is run jointly by GIZ and the German Federal Employment Agency, placed 262
integrated experts and 515 returning experts with local employers in our partner
countries, or provided them with financial support, advice or other services.
GIZ in India – For over 60 years, the Deutsche Gesellschaft für Internationale
Zusammenarbeit (GIZ) GmbH has been working jointly with partners in India for
sustainable economic, ecological, and social development.
India is fast emerging as an economic and industrial power. Despite the country’s
rapidly growing economy, poverty and other socio-economic issues remain a
challenge. The burgeoning population and accelerated urbanisation in the country
have resulted in an environment at risk and greenhouse gas emissions that continue
to spiral upwards.
The thematic areas of GIZ in India are:
y
Energy;
y
Environment, Climate Change and Biodiversity;
y
Sustainable Urban and Industrial Development;
y
Sustainable Economic Development.
The Government of India has launched numerous important initiatives to address the
country’s economic, environmental, and social challenges, and GIZ is contributing to
some of the most significant ones. For example, it supports key initiatives such as
Smart Cities, Clean India and Skill India. GIZ, in close cooperation with Indian partners,
devises tailor-made, jointly developed solutions to meet local needs and achieve
sustainable and inclusive development.
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NIUA – The National Institute of Urban Affairs is one of the implementing partners
of the CSC Project. It is India’s leading national think tank on urban planning and
development. As a hub for the generation and dissemination of cutting-edge
research in the urban sector, NIUA seeks to provide innovative solutions to address
the challenges of a fast-urbanising India and pave the way for more inclusive and
sustainable cities of the future.
NIUA was appointed as an apex body to support and guide the Government of
India in its urban development plans in 1976. Since then, it has worked closely with
the MoHUA, alongside other government and civil sectors, to identify key areas of
research, and address the lacunae in urban policy and planning. With a team spanning
planners, engineers, researchers, architects and analysts, the Institute provides cross
disciplinary expertise and technical assistance for city and state-level projects, as
well as developing toolkits and customised training programmes to strengthen the
capacity of local and regional, and governing agencies. In its aims of enriching and
expanding urban knowledge bases within the country, its work today addresses 5
major thematic concerns:
y
y
y
y
y

Urbanization & Economic Growth
Urban Governance & Finance
Urban Infrastructure & Built Environment
Environment, Climate Change & Resilience
Social Development

The skills, resources, and deep-rooted knowledge NIUA has accumulated in the
urban sector also make it the first port of call for international donors and institutions
seeking to develop meaningful partnerships in the country. Whilst helping bolster
India’s urban narrative at the global level, NIUA is also committed to aligning its efforts
in accords with the UN SDGs, ensuring that global targets are achieved through locally
adapted and integrated urban frameworks.
Difu – The German Institute of Urban Affairs is the largest urban research institute
in Germany and is a central research, advanced training and information institution
for cities, municipalities, administrative districts, municipal associations, and planning
departments. Founded in 1973, the institute is an independent, non-profit limited
liability company and is based in Berlin and Cologne. Difu’s main task is it to help cities
deal with their complex day-to-day tasks, while identifying long-term prospects and
developing urban action programs. The non-profit institute is supported by more than
100 cities, municipal authorities, and planning bodies in Germany.
The institute is subdivided into four research and practice-oriented work areas. The
research areas “Urban Development, Law and Social Affairs”, “Infrastructure and
Finance”, “Mobility” and “Environment” prepare empirically substantiated research
reports, studies, work aids and other materials and conduct experimental projects in
cooperation with cities and municipalities.
This work is shaped by
y
constant dialogue with the municipal practice,
y
the objective of aligning empirical studies with transferable conclusions that may
be useful to other cities,
y
the implementation of research projects and other activities in various forms
of cooperation with cities (for example, in case studies, joint research projects,
surveys or in project-accompanying working groups), the German Association of
Cities (DST) as well as federal and state ministries.
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Other work areas at Difu are responsible for training and knowledge transfer. As a
research institute focussing on municipal and urban affairs, Difu contributes to
the continuous provision of information to cities and communities in Germany. For
meanwhile more than 10 years, Difu operates the “Service and Competence Centre:
Local Climate Action (SK: KK)” and publishes the well-known practitioners` guide
“Climate Mitigation in Communities”.
For 5 years the issue of Smart Cities has become an important focal point of Difu`s
research activities. Studying the activities of the 200 biggest German cities is the
basis for projects on conceptional approaches and the impact assessment of
concrete measures within a network of partners from municipalities, ministries,
the telecommunication sector, and consultants. In this capacity, Difu has also been
involved in the development of the German Smart City Charta.

ClimateSmart Cities Assessment Framework
MoHUA launched the ClimateSmart Cities Assessment Framework (CSCAF) under the
Smart Cities Mission in February 2019 jointly with GIZ and NIUA. The CSCAF serves as
a tool for cities to assess their present situation and provides a roadmap for cities to
adopt and implement relevant climate actions. It is the first city assessment framework
on climate relevant parameters in India.
The ClimateSmart Cities Assessment Framework 2.0 aims to capture the progress
made by cities since the Phase-1. The framework has been revised considering the
feedbacks provided by the cities and sector experts and learning from the first phase
of assessment. The Assessment Framework 2.0 is based on an integrated scoring
system, which could help evaluate cities across various sectors and intend to rank
them in order of their performance.
The CSCAF 2.0 is broadly categorised into 5 sectors with 28 indicators (see figure 1).
Each of these indicators has a maximum of 5 levels representing different stage of
development each with a corresponding weightage depending on their contribution
to GHG emissions:
y
y
y
y
y
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Energy and Green Buildings,
Urban Planning, Green Cover and Biodiversity,
Mobility and Air Quality,
Water Management, and
Waste Management.
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Figure 1: Indicators of the ClimateSmart Cities Assessment Framework 2.0; NIUA

The framework provides assessment of both, mitigation, and adaptation aspects of
various sectors in a city. The indicators are progressive in nature to support cities
in assessing where they stand and encourage them to adopt appropriate actions
enabling them to improve their score in the future and consequently build climate
resilience.
The Energy and Green Building’s indicators on promotion and adoption of green
buildings emphasis to address the built environment as they are prime contributors
to GHG emissions.
Especially Indicator 5 (Promotion of Green Building) addresses four key measures
to assess the readiness of the city regarding green buildings; 1) its compliance
procedures, 2) penalty/ reward schemes, 3) stakeholder co-operation for promotion
of new and existing green, 4) and construction of energy efficient buildings. The other
measures include institutionalizing a green building cell at the ULB level for knowledge
dissemination, and a functioning high-level green building committee acting as
strategic advisory and promotional/ penalty schemes available for code compliance,
pre- certification, and certification of green buildings. Since cities were facing trouble
in collating the National Building Code (NBC), Energy Conservation Code (ECBC) and
Eco-Niwas Samhita (ENS) approval information, all data for this indicator is secured
directly from green building approval agencies within the country. This also ensures
the validity of the information analysed and reduces the additional burden on the
cities for reporting on this indicator.
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Session 1: Introduction
Key content:
y
y

Purpose of the training
Thematic Introduction of definitions and concepts of Green Buildings

Learning goals:
y
y

Participants learn about the topic and the aim of the workshop
gain theoretic background knowledge on the scope of the topic, different
levels of consideration, the aims and benefits, climate relevance and an
overview of the Indian context


Purpose
of the training on Green Buildings in Climate Smart
Cities
Due to increasing urbanisation and densification, combined with dwindling resources
and rising energy demand, cities are increasingly faced with the need to make the
building sector greener, more sustainable and climate friendly. Energy use in buildings
and building construction already accounts for more than a third of the world’s final
energy consumption and contributes to nearly a quarter of global greenhouse gas
emissions. In India, buildings were responsible for 30% of total electricity demand in
2018. Under a business-as-usual scenario, final energy consumption in Indian cities is
expected to increase five-fold from 2015 to 20501, mainly due to demand for cooling
and heating in buildings. In this respect, the building sector offers one of the largest
cost-effective potentials for GHG reductions with simultaneous economic benefits –
globally and in India.
Climate Smart Cities are seeking and using scope and strategies to unlock the potential
inherent in the building sector. Although a number of approaches and guidelines are
already in place in the building sector, compliance and adherence is still low. In India,
the number of green buildings is limited, even though it is one of the fastest growing
sectors. Significant efforts are needed to implement codes or regulations and promote
and incentivise green buildings in local government planning.
This training will explain some of the concepts and approaches of green building and
provide applicable advice for its implementation. The focus is on the integration of
green building aspects at different levels of urban planning (building, district, and city
level) and the applicability and use of national and state standards. Participants will
be enabled to use the Indian legal framework to incorporate green buildings into their
urban planning and design step-by-step strategies to increase the number and quality
of green buildings in their jurisdiction. Moreover, the training enables participants to
meet the requirements of the two CSCAF indicators of green buildings and improve
their score in the fields of Energy and Green Buildings.

Three Level Approach
The Green Building training addresses the topic at three scales: at the level of the
building itself, the neighbourhood level and city level. In integrated urban planning,
complex systems prevail – no building or infrastructure is considered separately, but
always as part of the bigger system and connected to higher spatial levels. Buildings,
districts or neighbourhoods, and the entire city system must be considered jointly in
order to realise benefits from synergies, and to avoid negative impacts. For example,
cooling and heating systems and energy demand are not only influenced by the

Energy Efficiency Building Programme (EEBP), GIZ, source: https://www.econiwas.com/pdf/publication/170821_
EEBP_Factsheet.pdf
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compactness of a building, but also by the built environment, greenery, and density of
the neighbourhood. Therefore, the training addresses the concept of green building
on these three levels (see fig. 2):
Building level: Includes the definition and significance of green buildings; building
measures to increase energy efficiency, focuses on policy measures (regulations
and standards) and rating systems, and provides guidance on building materials and
energy use.
Neighbourhood level: Introduces urban design competitions as a tool to integrate
green building aspects into urban planning processes. District cooling is considered
as an infrastructure measure to mitigate overheating in urban areas.
City level: Detailed introduction of the Climate Smart City Assessment Framework
with a focus on structures and processes to promote green buildings in ULBs
(green building committees and stakeholder involvement), including incentives and
promotional measures for green buildings. A five-step approach towards a green
building policy is introduced as a guide for the ULB.
Figure 2: Three Level Approach; BMVBS 2011, WRI 2029, combined and adjusted

Introduction to the Concepts of Green Building – Thematic
Background
The World Green Building Council defines a green building as “a building that,
in its design, construction or operation, reduces or eliminates negative impacts,
and can create positive impacts, on our climate and natural environment”. 2
In India, the National Building Code defines a green or sustainable building as
a building, “that meets the specified building performance requirements while
minimizing disturbance to and improving the functioning of local, regional, and
global ecosystem both during and after its construction and specified service life”.3
Further, “a sustainable building optimizes efficiencies in resource management
and operational performance; and, minimizes risks to human health safety and the
environment”. The concept is also widely promoted through the growing influence of
green building rating systems on the global construction industry. Within a framework
of social, environmental, and economic sustainability for buildings, construction,
building operation, and enhancing user comfort all need to be considered. Practical
approaches usually addressed by green building certifications include aspects such
as reduction of energy and water consumption, implementing (construction) waste

WGBC (n.d.): About Green Building. https://www.worldgbc.org/what-green-building
NBC, Vol. 2 Part 11 – Approach on Sustainability.

2

3
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management, utilizing sustainable materials and reduce carbon emissions.
Buildings can cover green building aspects through a wide range of measures.
Example measures for sustainable, green buildings are illustrated in Figure 3.
Figure 3: Example measures for sustainable, green buildings;
MVRDV4, Buro Happold

While green buildings often are perceived as technically complex buildings, this has
not always been the case – in fact, green buildings include high-tech approaches
as well as low-tech designs e.g. by applying traditional knowledge on appearance,
design and materials. Building certification serves to highlight increased building
standards and reduced environmental impacts of a building, without necessarily
increasing the cost. When implemented early, approximate cost increases range
from 1% to 6% for buildings and urban districts, depending on project type.5
According to a study of the German Green Building Council (DGNB), value of certified
green buildings increases up to 7% compared to non-certified buildings. Also,
certified buildings have lower average maintenance and operational costs regarding
energy and water consumption. For example, according to the Indian Green Building
Council, a green building consumes 40-50% less energy and 20-30% less water than
a conventional building.

Sustainability approach, MVRDV: https://www.mvrdv.com/projects/469/lad-hg
No more excuses (DGNB, 2018) https://www.dgnb.de/de/verein/publikationen/bestellung/downloads/DGNB_
Brochure_No_More_Excuses_EN.pdf
4
5
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The building sector is one of the largest emitters of greenhouse gases, accounting
for approximately a third of global final energy use and 40% of energy-related CO2emissions. Against this backdrop, green buildings are a tool to effectively reduce
operational (heating, cooling, electricity) and embodied (construction material,
construction, and demolition processes) emissions. Many green building schemes
therefore include life cycle assessments (LCA) in their rating process, to incentivize the
use of low-carbon construction material and reduce the energy footprint. It is important
to act as early as possible in the design process – the earlier developers and designers
acknowledge targets to reduce carbon emissions through a construction process,
the more emissions can be avoided. If carbon targets are already communicated in
the initial project briefing, the reduction potential is highest. Especially when existing
structures are refurbished, a large share of emissions included in structural elements
and the façade are avoided compared to new building constructions.
Key takeaways:
y
A green building is not a “green” building – green buildings range from traditional
or low-tech, to smart high-end designs; targeted solutions are required for every
locality and task
y
Green buildings pay off – with lower carbon emissions, resource consumption and
reduced operational and energy cost
y
Life Cycle Assessments – tool to enable the assessment of the true carbon
footprint of a building or district over the entire life cycle
y
The earlier, the better – if green and sustainable measures are incorporated early
in a project, sustainability leverage increases, and costs are reduced
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Session 2: Building approach
Key content:
y
y
y
y

Introduction to Building level principles
National codes and rating systems
Exercise on Eco-Niwas Samhita Tool
Kochi case study

Learning goals:
y
y

Understand building codes, national certification systems and incentive
opportunities related to green building promotion
Guidance on the use of building performance analysis tools

Introduction to Building level principles
Due to economic growth, rising population and increasing urbanisation, India’s
electricity demand is expected to quadruple by 2050. Over 70 million new urban
housing units will be built in India in the next 20 years. It is estimated that two-thirds
of the built-up area will be newly constructed in the next two decades. The increasing
use of decentralised air conditioning in dwellings to ensure thermal comfort is an
important factor in electricity consumption and ultimately in the increase in greenhouse
gas emissions. Therefore, it is necessary to develop action plans for energy savings
that include green building measures in different fields of action:
Figure 4: Examples of green building measures; GIZ
Sustainable Site Planning

Green Infrastructure
Low Impact Design
Design to Mitigate Urban Heat Island Effect (UHIE)

Construction Management

Energy Efficiency

Energy Optimization
Renewable Energy Utilization
Low Ozone Depletion Potential (ODP) and Global
Warming Potential (GWP) Materials

Occupant Comfort

Visual Comfort
Thermal and Acoustic Comfort
Maintaining Good Indoor Air Quality (IAQ)

Water Management
Solid Waste Management
Sustainable Building
Material

Utilization of Alternative Materials in Building
Reduction in GWP through Life Cycle Assessment
Alternative Materials for External Site Development

Life Cycle Costing
Socio-Economic Strategies
Performance Metering and
Monitoring

Smart Metering and Monitoring

Energy codes for buildings are an important regulatory measure to drive energy
efficiency in the building sector. They are particularly important for countries like India,
where the building stock is growing rapidly. India’s green building codes at national
and state levels, such as ECBC or the Eco-Nivas Samhita Strategy, already increasingly
incorporate sustainability considerations and provide minimum guidelines for the
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design and construction of energy-efficient and environmentally friendly buildings
and the built environment. However, adherence to, and expansion of these concepts
and guidelines in the building sector, as well as the number of green buildings, is
still low. Significant efforts are required to implement regulations and promote green
buildings in municipal planning.
In India, the following green building regulations apply:
National Building Code (NBC) 20166: The National Building Code of India is a
comprehensive building code that provides guidelines for regulating construction
activities. It serves as a model code for adoption by all agencies involved in building
construction. In the newly introduced and updated chapter “approach to sustainability”,
the code includes guidance towards energy efficiency and environmental compatibility.
The NBC is mandatory for commercial buildings and voluntary for residential buildings.
It is integrated in municipal by-laws of the states.
Energy Conservation Building Code (ECBC) 2017 and 2021: The Energy Conservation
Building Code sets minimum energy efficiency standards and applies to large
commercial buildings. It prescribes standards for the building envelope, lighting,
heating ventilation and air conditioning (HVAC) System, solar water heating and
electrical Systems. Adoption, implementation, and enforcement of the ECBC
is the responsibility of state governments and urban local bodies. Compliance
with the code is expected to save 50% of energy by 2030.7
Eco-Niwas Samhita (ENS) 2018: The Eco-Niwas Samhita 2018 (Part I-Building
Envelope) is the new energy conservation building code for residential buildings. EcoNiwas stands for Energy Conservation – New Indian Way for Affordable & Sustainable
homes. It contains minimum standards for the building envelope to improve thermal
comfort and reduce energy consumption.8
Eco-Niwas Samhita Code Compliance and Part II 2021: The Eco-Niwas Samhita
2021 (Part II- Electro-Mechanical and Renewables Systems) is a code specifying code
compliance approaches and minimum energy performance requirements for building
services, indoor electrical end-use and renewable energy system.9

Exercise on Eco-Niwas SamhitaTool
The concept of the ECONIWAS tools is to provide the Indian market with web-based,
dynamic tools that allow live simulation of different design solutions. The set of a basic
tool, an advanced tool and an optimisation tool can help professionals to find a solution
for designing an energy efficient building. The three tools have been developed for
different requirements. While the basic tool is designed for homeowners, contractors,
and builders to provide a quick assessment platform, the advanced tool is for
professionals such as architects, engineers, MEP consultants, project developers and
industry professionals who want to perform a detailed analysis of the project design.
Both tools offer different categories for reviewing project performance in terms of
energy efficiency and economic feasibility, such as building envelope (wall, roof and
windows), air conditioning, ventilation, lighting, equipment, HVAC and economics. The
ECONIWAS optimisation tool is a quick assessment module to calculate the optimal
envelope parameters (best wall, best roof and best window) for the selected site
based on the life cycle costs of the envelope options. All tools with instructions about
the specific parameters can be found on www.econiwas.com/tools.php

https://www.bis.gov.in/index.php/standards/technical-department/national-building-code/
https://beeindia.gov.in/content/buildings
8
http://beeindia.gov.in/content/ecbc-residential
9
https://beeindia.gov.in/sites/default/files/ENS%202021.pdf
6
7
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Figure 5: Building performance analytics tools; econiwas.com, adjusted
Basic Tool

The basic tool is a quick evaluation platform for home owners, contractors and builders
alike to rapidly evaluate the project’s preliminary design intend on the scale of energy
efficiency, carbon footprint and monetary savings with the selected project location,
user specified area and orientation.
Advanced Tool (Trial Version)

The simulation based on ECONIWAS Advanced tool is for the professionals who
wish to perform detailed analysis of the project design features in terms of energy
efficiency and economic feasibility. The tool has the provision of various Inputs of
building design parameter options.
Optimization Tool (Trial Version)

The ECONIWAS Optimization tool is a quick evaluation module to compute the most
optimized set of envelop parameters fort he selected location based on life cycle cost
of the envelope options.
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Green and sustainable materials
A green building uses special materials and systems to adjust sustainability compared
to a conventional building. Green materials are environmentally friendly materials
that help reduce environmental impact. Sustainable building materials should be
resource-efficient, energy-efficient, improve indoor air quality and remain affordable.
Many sustainable building materials are integrated into the simulation function of
the advanced tool to check the building envelope. The building materials selection
tool provides the user with a list of building materials with details to help them make
informed decisions about selecting energy-efficient products for construction.10

Building labelling and rating system
Several voluntary green building rating systems exist as further incentives for the
development and construction of green buildings. These serve to systematically
compare the performance of a building and its impact on the environment. The criteria
cover the entire life cycle of the building, i.e. the design, construction, operation and
maintenance phases. They include the effective use of site, water, energy and material
resources, the improved quality of the indoor environment and innovation. The first
three labels mainly refer to the green aspects of buildings, while the BEE Star labels
focus on energy efficiency.
y

Leadership in Energy and Environmental Design (LEED)
LEED verifies that a building was designed and built using improved performance
strategies, including energy savings, water efficiency, and carbon dioxide
emissions reduction. LEED India is the localized version of the international rating
system and was administered by the Indian Green Building Council (IGBC).

y

Indian Green Building Council (IGBC)
The IGBC, part of the Confederation of Indian Industry (CII) was formed in the
year 2001. The vision of the council is, “to enable a sustainable built environment
for all and facilitate India to be one of the global leaders in the sustainable built
environment by 2025.”

y

Green Rating for Integrated Habitat Assessment (GRIHA)
Green Rating for Integrated Habitat Assessment Council is an independent, notfor-profit society jointly setup by the Energy and Resources Institute (TERI) and the
Ministry of New and Renewable Energy (MNRE), Government of India to promote
and administer green buildings in India. GRIHA was adopted as the national rating
system for green buildings in India by MNRE, Government of India in 2007.

y

BEE Buildings Star Rating System for commercial Building
BEE has a star rating program based on the performance of a building in terms of
its specific energy usage in kWh/sqm/year. The program rates buildings (office
buildings, shopping malls, hotels, hospitals, and IT parks) on a one to five-star
scale, with five stars indicating the highest efficiency. A similar rating system has
been developed for the residential sector as well.

y

BEE Star label for Homes
Star labelling system is the most used and widely accepted rating system where
better performance is indicated with increasing number of stars. Building energy
efficiency of a unit in terms of EPI (kwh/m2.y) shall be rated on a scale of one to
five stars with five stars indicating the best performance. It covers all types of new
and old residential buildings

Further rating systems are the excellence in design for greater efficiencies (EDGE) and
GEM sustainability certification rating (GEM). The rating systems can create an incentive
to develop buildings in a green and sustainable way. Overall, the implementation of
codes and labels must be considered and promoted in the development of overall
strategies at the city level (see session 4).
https://www.econiwas.com/materialdirectorypublicportal/public/index.php

10
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Case study: Kochi Municipal Corporation Building
As part of the Climate Smart Cities programme, a report on the Situation and Gap
Analysis of green Buildings in Kochi was prepared in collaboration with consultant
Chitrangada Bisht and Buro Happold. It analysed climatic conditions, architecture,
heritage and building materials, disaster, and climate preparedness, and building
laws and regulations. Part of this was a pre-feasibility study for the Kochi Municipal
Corporation building, which is currently under construction. Located on Marine Drive
in Kochi, the project has a land area of approximately 6000 sqm and a total built-up
area of 15,800 sqm. The project is scheduled for completion in 2022. The pre-feasibility
study explored the possibilities of implementing green building strategies, as shown
in Figure 7.
The measures range from green roofs, rainwater harvesting and natural ventilation
to bicycle parking and a sustainability centre that could serve as a green building
education centre. In addition, various energy-related measures such as an energy
monitoring system and the installation of photovoltaic panels were recommended to
increase energy efficiency and establish green infrastructure.
Figure 7: Pre-feasibility study: potential strategies
for KMC Building in Kochi; Buro Happold
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Session 3: District level
Key content:
y
y
y

Introduction into district level principles
Urban design competition
District cooling

Learning goals:
y
y

To understand instruments for green buildings on the neighbourhood level
To understand advantages and limitations of district energy systems

Introduction to District level
The fundamental approach of integrated urban planning is to understand green
buildings not only as an isolated solution, but as part of an overall system. In terms
of energy efficiency, but also as part of a complex system, green buildings play an
important role in the planning and design of entire neighbourhoods and districts.
However, there is often a lack of approaches and ideas to integrate green buildings
into planning at an early stage and to focus on green aspects. In the following, two
examples are given of how energy-efficient and green buildings can be integrated into
planning at an early stage and how sustainability aspects can be taken into account.

Urban Design Competition – Instrument for Green Buildings
on Neighbourhood Level
The Urban Design Competition (UDC) is a national urban design competition with a
focus on collaborative development of projects that are central to the sustainable
development of a city. Different interest groups and stakeholders such as public
authorities, citizens, private institutions, and professionals from different sectors
work together to develop high-quality strategies and solutions, thus overcoming silo
thinking. With this interdisciplinary planning and design process, holistic, dynamic,
and climate-relevant design measures are developed that make a contextual and
sustainable contribution to the place.
As part of GIZ India’s Sustainable Urban Development – Smart Cities (SUD-SC) project,
the two cities Kochi and Coimbatore have developed urban design competitions to
integrate climate-friendly solutions and green building aspects into early planning
processes and to influence planning and design through sustainable goals and
frameworks and by involving many different stakeholders.
The three main objectives of urban design competitions:
y
y

y

Crowd-sourcing of integrated ideas: scalable, local need-based, multi-sectoral,
incremental approach
Participatory development
y Connecting stakeholders, i.e., administrative, private sector, citizens, academia,
special needs stakeholder-groups (eg. persons with disabilities)
y Bridging technical, community-level and institutional gaps
Increased focus on implementability: phase-wise, tap existing funding
possibilities, local buy-in

The main principle of the UDC is to combine the creative energy of a design competition
with the needs and ideas of local citizens and the interests of urban stakeholders
and other groups. The following figure gives an overview of which steps need to be
implemented to realise a UDC process. For more information on how to conduct a city-
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led design competition in your city, the Streets 4 people project under the Ministry of
Housing and Urban Affairs provides guidance and support. 11
Figure 8: The Urban Design Competition Process; GIZ, SUD-SC

https://smartnet.niua.org/indiastreetchallenge/support-your-city-2/

11
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District cooling – advantages and challenges for India
Another approach to integrate green and energy efficient building solutions at district
level can be found in the topic of district cooling. With the estimated increase in
energy consumption by cooling systems, the importance of district cooling systems
is growing dramatically and is increasingly being considered in planning processes.
District Energy System
District energy represents a variety of technologies designed to achieve synergies
between the production and supply of heating, cooling, hot water and electricity.
Its benefits include the provision of affordable energy, reducing reliance on energy
imports and fossil fuels, community economic development and community control
of energy supply. It also serves to improve local air quality, reduce CO2 emissions, and
increase the share of renewable energy in the energy mix.12 Several countries and
regions have issued directives for the use of modern district energy to address peak
energy demand. In several European cities, heating and cooling needs are covered
by district heating networks. In Russia, district heating provides 50 per cent of the
heat demand in buildings. With improved technologies and modernisation, district
energy has the potential to be integrated into numerous systems such as electricity,
sanitation, sewage treatment, transport and waste.
District Heating
District heating allows the use of a variety of renewable heat sources, including
low-grade waste heat. With heat storage, smart systems and flexible supply, district
heating can be a cost-effective solution to provide the flexibility needed to integrate
high levels of variable renewable energy into the electricity grid. Technologies such
as heat pumps and solar thermal can optimise resources and use renewable and free
energy sources.
District Energy in Cities; United Nations Environment Programme, 2015

12
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Figure 9: large solar thermal plant with heat storage connects to a
district heating network in Denmark;

source: District Energy in Cities; UNEP, 2015

District Cooling
District cooling is becoming increasingly relevant as cooling demand surges
worldwide. Cities in emerging economies like India can benefit greatly from district
cooling, as the increase in urban population and demand for air conditioning
in major cities during summer peak times put an immense strain on the power
grid. To reduce the consumption of environmentally harmful refrigerants such as
Hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons (HFCs), district cooling
can provide efficient energy solutions through cold storage, electric chillers and
cooling pipe systems. It can be more efficient than traditional decentralized chillers
such as air-conditioning, and can reduce electricity consumption through lower power
consumption.
Figure 10: District Cooling System

source: Beating the heat:
A Sustainable Cooling Handbook for cities; United Nations Environment Programme, 2021

Advantages of district cooling13
y
Aligned incentives – The highest efficiency cooling solution along with high
quality operation and maintenance practices, which enhances profitability and
competitiveness.
y
Use of best-in-class technology: A high-efficiency, water-cooled, variable-speed
centrifugal chiller typically used in electric-powered district cooling applications

Beating the Heat: A Sustainable Cooling Handbook for Cities; United Nations Environment Programme 2021

13
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y

y

y

y

y
y

is 80% more efficient than a standard residential air conditioner.
Ability to utilize heat sinks (or free cooling sources): District cooling systems
can leverage heat sinks and even free cooling by natural bodies of water more
economically.
Lower aggregate energy consumption: Compared to conventional singlebuilding systems, an optimally dimensioned district cooling system can be
expected to operate with a net 40-50% less energy for the cooling load served
after deducting pumping and thermal losses through the distribution network.
Capability to shift cooling loads: Significant economic benefit arise from shifting
cooling load, which can be achieved by heat storage or by generating chilled
water or ice during periods of low peak load and low prices to be used during
periods of high peak load and high prices.
Increased reliability: District cooling provides a more reliable and convenient
supply of cooling due to its equipment and professional maintenance and
operations.
Avoided capital costs for building developers and owners: Connecting to a
district cooling system avoids the need for building a dedicated cooling plant.
Ancillary benefits: Without the need to build dedicated equipment rooms,
rooftop systems and cooling towers, these spaces can be used to increase the
value of a building.

Limitation of district cooling14
y

y

y
y

Commonly suitable for new construction zones, districts or cities: Due to the
existing distribution network and utilities, it is unlikely that existing buildings and
zones will set conditions for district cooling.
Sufficient scale, density and diversity of loads are required: Insufficient scale,
density or diversity of loads may result in a project not being viable; this also
applies to oversized distribution networks connected to a subordinate district
cooling plant.
Requires significant upfront investment in infrastructure: One potential obstacle
is the upfront investment required for the distribution network.
Access to technical assistance and know-how: A lack of institutional support
can be a significant barrier for cities.
Figure 11: Glimpse of district cooling infrastructure

source: Beating the Heat: A Sustainable Cooling Handbook for Cities; United Nations Environment
Programme, 2021

Beating the Heat: A Sustainable Cooling Handbook for Cities; United Nations Environment Programme 2021

14
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Session 4: City Level approach 
Key content:
y
y
y

Introduction to indicator 5 of the CSCAF
Exercise on stakeholder mapping
5-steps approach to green building policy development by the WRI

Learning goals:
y
y
y

To understand components of Indicator 5 and a road map to progress to the
next level for these indicators
To develop stakeholder mappings and format green building cells and highlevel commitees
To understand required steps for green building policies by ULBs

Introduction to City Level approach
The development of green buildings and neighbourhoods is based on the strategic
integration of green aspects into city-wide policies. Here, the focus is less on spatial
aspects and more on communication, coordination and cooperation processes that
lay the foundation for the development of green and sustainable cities. Assessments
help to capture the status quo and to develop appropriate strategies. With Indicator
5, the CSCAF offers various measurement indicators to systematically capture the
situation and provides incentives to improve performance.

Indicator 5 – Promotion of Green Buildings
The city level approach focuses on the CSCAF, Energy Sector – Indicator 5, i.e. the
promotion of green buildings.15 The objective of this indicator is to assess the city’s
readiness in terms of compliance procedures, penalty schemes, rewards systems
and stakeholder cooperation to promote green and energy efficient buildings in their
respective cities. Cities will be assessed based on the following four measures:
y
Measure 1: Inclusion of latest provisions of Codes & Green Building Rating Systems
in the General Development Control Regulations (GDCR) / Building Bye-Laws
y
Measure 2: Functioning of green building cell at the urban local bodies level.
y
Measure 3: Availability of promotional and penalty schemes.
y
Measure 4: Functioning of high level committee (green buildings) for stakeholder
cooperation
According to the Indicator, cities must submit the following documents to confirm
compliance with the measures:
y
Copy of updated General Development Control Regulations/ Building Bye-laws
confirming the inclusion of green building codes and rating systems.
y
Gazette notifications for adoption of green building codes and rating system at
city level.
y
Copy of government order/ circular confirming availability of promotional &
penalty schemes for green buildings at city level.
y
Compliance documents confirming smooth functioning of green building cell
and green building high level committee may include ULB records, government
orders, circulars, minutes of meetings.
y
Press releases, public notices, proof of public awareness campaigns, copies of
communication and knowledge dissemination products developed for promotion
of green buildings.
y Training programs – agenda, photographs, reports
y Schools and colleges curriculum and/or other relevant documents as data
and evidence.

Ministry of Housing & Urban Affairs, Climate Smart Cities Assessment Framework 2.0, 2020
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Performance Score, Criteria and Levels
Cities are ranked according to the number of measures achieved. Cities that
have not initiated any of the four measures will achieve one-star level, cities that
have implemented at least one measure will achieve two stars, cities that have
implemented any two measures achieve three stars, cities that have implemented any
three measures will achieve four star level and cities that have implemented all four
measures will be at five star level (see fig. 12).
Figure 12: CSCAF 2.0 Energy Sector - Indicator 5 –
Performance Score, Criteria and Levels;

source: Climate Smart Cities Assessment Framework 2.0; Ministry of Housing & Urban Affairs, 2020

The Ministry of Housing and Urban Affairs recently launched a Cities Readiness
report on the CSCAF 2.0, based on the assessment conducted in 126 Indian cities. The
assessment shows that 85 cities have not initiated any of the four measures. 6 Cities
have implemented one measure and are at 2-star level, 7 cities have implemented
two out of four measures and are at 3-star level, 5 Cities have implemented three
measures out of 4 and are at 4-star level and 23 Cities have implemented all four
measures and are at 5-star level.16
Government Green Buildings Initiatives
The Government of India is making great efforts to promote the construction of
green buildings through various relevant ministries and departments. Green building
codes have been developed which provide minimum guidelines for the design and
construction of energy efficient and eco-friendly buildings and the built environment.
Adoption of these codes are voluntary in the country and become mandatory in
states/ cities after inclusion in development control regulations/ building bye-laws.
In addition to green building codes, voluntary green building rating systems from
various green building agencies/ councils are also pushing the agenda of green
and environmentally friendly buildings forward. Green rating systems are tools that
evaluate the performance of a building and its impact on the environment, based on
pre-defined set of criteria’s relating to the entire life cycle of the building.17
Measures for Promotion of Green Buildings
Each measure under the CSCAF, Energy Sector – Indicator 5 is detailed in the following
section. It includes the key strategies and tasks that urban local bodies/ concerned
departments can undertake immediately to promote green buildings at city level.
Smart cities can assess their current situation and follow the measure-based roadmap
accordingly to promote the adoption of green buildings.
1. Inclusion of the latest provisions of codes and rating systems in the general
development control regulations (GDCR) / building bye-laws
The creation of polices as well as relevant laws and regulations for the effective
implementation of green building criteria in both new and existing buildings is the
key to mainstreaming green building and ensuring its faster adoption. Another
important step in this regard is the incorporation of the latest provisions of green
building codes and rating systems in the GDCR and building Bye-laws. It is
important to note that the adoption of green building codes and rating systems is
voluntary but will become mandatory in states and cities once promulgated in the
General Development Control Regulations/ building bye-laws.

16
Ministry of Housing & Urban Affairs, Climate Smart Cities Assessment Framework 2.0, Cities Readiness Report,
2021
17
see session 2, building level for more detail
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a. Suggested strategies for cities:
Cities should start to adopt green building codes and rating systems in their
general local development control regulations and building bye-laws by formally
notifying it in the state gazette.
b. Key tasks for cities:
Check the status of green building implementation at the state level. Cities should
immediately initiate the process of green building implementation by notifying
green building codes (ECBC & ENS) and rating systems (IGBC, GRIHA, LEED, EDGE,
GEM). If the state has not notified green building codes and rating systems, urban
local bodies, in cooperation with the urban development authority and state urban
development departments, must notify the relevant codes as requirements in the
GDCRs or building bye-laws.
Case Study:
The states of Telangana have adopted a mandatory ECBC for commercial buildings
in 2014. Telangana has also developed and notified ECBC guidelines, which
includes the latest ECBC Code 2017. The document is called TSECBC, 2017 and is
a technical document developed to expedite the implementation of ECBC in the
state of Telangana. The document has been developed for real-estate developers,
architects, consultant and other key stakeholders to facilitate their adoption and
implementation of the code.
To streamline and modernize code compliance, the Greater Hyderabad Municipal
Corporation (GHMC) has developed an online ECBC compliance system. The
GHMC’s Town and Country Planning Department has integrated the ECBC
compliance into the online Development Permission Management System (DPMS)
for buildings approval. This means that a developer wishing to obtain a building
permit for a commercial building must submit a building application and ECBC
compliance forms through the online DPMS. GHMC is the first ULB in the country
to comply with the ECBC regulations.18
Figure 13: Flow Chart of Online Compliance Procedure
followed by the Greater Hyderabad Municipal Cooperation;

source: Getting Cities Climate Ready: The Story of India’s First Mandatory Energy Efficient Building
Compliance System & How to Guide in Five Steps; NRDC, 2018.

NRDC, ASCI, Towering Possibilities in India, September 2019
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c. Promotion and adoption of green building code initiatives by other states:
States such as Andhra Pradesh, Karnataka, Punjab and Kerala are also leading
the green building movement through strong commitments and attempts to raise
awareness among government officials and other stakeholders. They amend
their bye-laws, revise the Public Works Department (PWD) and schedule of
rates (SoRs), and facilitate the promotion, adoption and implementation of green
building through a dedicated ECBC cell. The Andhra Pradesh ECBC (i.e. APECBC,
2017) is made mandatory for all commercial building approval in the state; that
means all cities in the state of Andhra Pradesh have to adopt & enforce ECBC code
compliance by default.
2. Functioning of a High Level Committee (Green Buildings) and a Green Building
Cell at the Urban Local Bodies level for stakeholder cooperation.
Creating a dedicated team of professionals within ULBs to facilitate the promotion
and adoption of green buildings is crucial to provide a much-needed support system
to promote green buildings in cities. The implementation of green building policies
requires coordination at many levels and among different municipal departments
and other levels of government. By forming a high level green building committee
and a green building cell, cities can remove potential barriers to green buildings,
including inter-departmental coordination and conflicts by regularly engaging
with all concerned departments and their senior officials. Government leadership
accompanied by strong communication efforts by the high level committee and
green building cell in regards to green building concepts and its benefits will go
a long way in inspiring confidence among all stakeholders and will facilitate easy
adoption of green buildings.
The formation of a green building cell at the urban local body level is required to
facilitate the development and dissemination of knowledge products, raise public
awareness about green buildings, empanel green building vendors and ensure
verification and faster approvals of green buildings. The green building cell will also
bring in technical expertise and help cities incorporate and enforce green building
codes and rating systems in the GDCRs and building bye-laws. Green building
cells will also help in creating awareness on green buildings through promotional
activities, capacity building and training. It will also work with local public and
private developers to develop green building demonstration projects to show how
a green building is designed, constructed and operated, and to demonstrate green
design concepts, execution strategies, materials and technologies, operation and
maintenance measures etc. The green building cell will also assist urban local
bodies to technically improve green building compliance and prepare necessary
documents, as well as day-to-day interaction with all stakeholders to help them
promote and adopt green buildings.
a. Suggested strategies for cities: Cities should establish a high-level committee
and a green building cell at the local urban bodies level to provide technical
assistance and ensure effective promotion, adoption, implementation, and
enforcement of green building in their respective cities. This is the first and
foremost step to initiate green building promotional activities in cities. The
formation of a high-level committee and green building cell may require the
approval of the standing committee of the urban local body. If major financial
implication or budgetary approval is required for the smooth functioning of a
high-level committee or green building cell, it is not within the power of the
commissioner. The standing committee does the approval.
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Preferred composition of a high-level committee: A high-level committee should
include both key and non-key members.
Key members may include:
y ULB’s commissioner/ Smart City Commissioner.
y Architects, Engineers.
y Building industry associations.
y Representative from Bureau of Energy Efficiency, Green Rating Agencies.
Non-key members may include:
y Green building city champions.
y Green Material & Technology Vendors.
y Academia & Think Tanks etc.
In addition to the high-level committee, cities should also establish subcommittees, such as a steering committee to guide and also follow all green
building activities, a technical committee to provide technical input and advice,
and a grievance redressal committee to deal with all issues related to the adoption,
implementation, enforcement, monitoring and verification of green buildings.
Preferred composition of a Green Building Cell:
y Architects, Planners, Engineer’s.
y Certified Green Building Professionals.
y Certified BEE Energy Auditors (building) & BEE Master Trainers.
b. Key tasks of a high level committee:
The main tasks of a high-level committee include setting up targets, preparing
a roadmap and strategies to promote and adopt green buildings. It should also
ensure code compliance and enforcement at city level by providing guidance
and support to the green building cell. It is the responsibility of a high-level
committee to seek feedback and recommendations from the green building cell
and other key stakeholders and accordingly develop strategies for future action.
The high-level committee should also share the city level progress, feedback and
recommendations with the state/national bodies.
In addition to this, a high-level committee should hold weekly/ monthly/ quarterly
progress meetings to ensure that green building promotion and adoption is on
track, explore synergies with similar programmes and identify opportunities for joint
ventures and public private partnerships to promote and adopt green buildings.
c. Key tasks of a green building cell:
Knowledge Dissemination
y

y
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Develop a promotion and communication strategy and accordingly create
knowledge dissemination products for creating green building awareness,
including green building guidelines for design, material, and construction
technologies. Develop a ready reckoners/ tip-sheets, create monthly/
quarterly newsletters on key green building topics, updates on city level
green building activates, a list of approved material and technology
suppliers and circulate the same among relevant stakeholders through
online or offline media.
The green building cell should develop all green building policies,
documents, promotional products, endorse compliance tools for green
building simulations i.e. energy, daylight simulation, and prepare detailed
annual budgets required for green building promotion in a city. It should
also facilitate development of demonstration/ pilot projects at the city
level in collaboration with public and private developers to showcase green
building concepts and document the same in the form of a case study
booklet. The case study booklet may also feature best practice projects
from pan India as well as international case studies of green buildings.

It is the responsibility of a green building cell to develop strategies and
products for public awareness campaigns, mass publicity including audiovisual presentations, advertisements, hoarding, bill-boards etc. Cities can
also run green building competitions and quizzes, design award programs
to reach out to wider audience and create awareness on green building
concepts to motivate and encourage its faster adoption.
y Green building cell should also focus on creating an online/ offline library
on green building rating guides, codes, manuals, reference books, journals
etc. and make it accessible to all concerned. It should develop a presence
on the ULB website and social media pages e.g. Facebook, Twitter, YouTube,
Instagram etc.). Website & social media pages should be frequently updated
with latest information related to green building promotion and adoption in
the city, including information of all past, on-going and upcoming green
building events and projects. The website should have free downloadable
versions of all knowledge dissemination products.
Training & Capacity Building
y Is the responsibility of a green building cell to develop training modules
based on target audiences, including architects, engineers, planners,
developers, government officials, material & technology suppliers, home
buyers, students etc. The design of training modules include its agenda,
content, duration (half-day, one/two/ three day) mode (online/ offline)
and other logistics. In addition to this, training material including agenda,
presentations, exercises, hand-outs, feedback forms need to be developed.
To begin, cities should start conducting monthly or quarterly capacity
building and training sessions.
y Green building cell should select and empanel green building vendors i.e.
material suppliers and technology solution providers and work with them to
create approved list of vendors and products.
y

Provide support to high level committee
y Green building cell should work in close coordination with a high-level
committee to provide technical assistance to high level committee, ULB
officials, and smart city officials, by providing hand-holding in all green
building related activates as well as provide support to all local agencies at
the city, state and national level for green building promotion and adoption.
It is the responsibility of a green building cell to provide regular feedback
and recommendation to the high level committee in regards to green
building promotion and adoption in the city, based on their experience of
day-to-day coordination with all concerned stakeholders.
Ensure verification and faster approvals of green buildings
y Green building cell should create a robust green building compliance and
enforcement procedure as well as measurement and verification system
and integrate the same in the building approval and audit system.
Case Study:19
Case Study of the State Level ECBC Committee formed at the Department of New
& Renewable Energy, Government of Haryana (HAREDA):
HAREDA constituted a State Designated Agency ECBC (SDA) to recommend the
amendments in the building bye-laws and to revise Haryana Schedule of Rates
(HSR) and incorporate ECBC and notified in the Gazette of Haryana Govt. They also
constituted sub committees.
a. Sub-committee headed by the Chief Architect, Architecture Department and
its key tasks is to amend the building byeb. Standing technical committee headed by the Director General, HAREDA and its
key tasks is to amend the Haryana Schedule of Rates
HAREDA, Department of New & Renewable Energy, Government of Haryana, Action taken by Department/HAREDA to implement ECBC in the State, Accessed at < https://hareda.gov.in/action-taken-by-department-hareda-toimplement-ecbc-in-the-state/>

19
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Role of the committee is to make recommendations. HAREDA Committee
recommended that building bye-laws of respective stake holder departments
including development authority may be amended to include ECBC. Based on the
recommendation, HAREDA took services of TERI for amending its building byelaws for incorporating ECBC.
3. Promotional & Penalty Schemes
Green building promotional schemes (incentives) and penalties are widely
adopted to facilitate the adoption and growth of green buildings in the country.
Green building incentives should be designed to benefit all key stakeholders to
encourage and motivate them for going green. Cities can adopt a wide range of
available incentives, both fiscal and non-fiscal, already practiced by various states
in India. Penalties should also be imposed for non-compliance of green building
norms as stipulated by green building codes and rating systems. Green building
penalties will ensure green building enforcement and minimise violations.
a. Suggested strategies for cities
Cities should endorse or adopt existing promotional and penalty schemes if
available at state level or else design new schemes (promotional & penalty),
notify and start implementing by integrating it in the online building approval
system to ensure implementation, monitoring, compliance and enforcement. It
is also important to create awareness about such schemes among all relevant
departments and key stakeholders to encourage them to adopt and practice it.
Cities must also have a grievance redressal mechanism in place, for addressing
all issues related to promotional & penalty schemes. Cities should take industry
feedback on promotional and penalty schemes from time to time, and update/
modify their schemes accordingly.
b. Key tasks
Cities should check if green building promotional and penalty schemes are
available or already being practiced at the state level. If yes, cities should simply
endorse and notify it and start practicing by integrating it in the online building
approval system.
In case there are no promotional and penalty schemes notified and practiced at
state level, cities should develop their own scheme based on best practices, notify,
and start practicing by integrating it in the online building approval system.
Case study
Case study highlights green building promotional schemes (incentives) and
penalty scheme practiced in India:20 21
Existing green building promotional (incentives) practiced in India include:
y Non-fiscal incentives like free of cost additional Floor Area Ratio (FAR)
y Fiscal incentives, rewards & award targeted at different stakeholders like
reimbursement of green building certificate fee, property tax rebates, reduction
in stamp duty, exemption in building scrutiny fee, rebate in development
charges.
Examples of Green Building Promotional Schemes (Incentives) practiced in
various states of India:
y Haryana, Himanchal, Jharkhand, Maharashtra, Rajasthan, Punjab, Uttar
Pradesh have following non-fiscal Incentives for Developers (for developing
residential & non-residential IGBC/ GRIHA/ LEED Certified Projects)
» Additional free of cost green building Floor Area Ratio in the range of 3% 15%.

IGBC, Government Incentives to IGBC-rated Green Building Projects, Accessed at < https://igbc.in/igbc/redirectHtml.htm?redVal=showGovtIncentivesnosign>
21
GRIHA, GRIHA Incentives accessed at< https://www.grihaindia.org/griha-incentive>
20
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y

y

y

y

y

y

Punjab offer following fiscal incentives for developers (for developing
residential & non-residential IGBC/ GRIHA/ LEED Certified Projects)
» 100 % exemption of building scrutiny fee
» 2.5%, 5%, 7.5% rebate in development charges
Rajasthan offer following fiscal Incentive for the Technology Supplier of Large
Industries & MSME Units
» Reimbursement of 50% of amount paid to the suppliers for green process
or technology adopted (excluding civil work) to obtain Green Building
Rating for the Plant
Tamil Nadu offers following fiscal incentive for Building Developer/ Owner/
Consultants
» Reimbursement of 25% subsidy on total fixed capital investment of the
project (excluding cost of land, land development, preliminary and preoperative expenses and consultancy fees) for buildings which obtain
Green Building Rating
Andhra Pradesh
» 25% subsidy on the cost of setting up or expanding industrial units,
industrial parks, R&D projects, warehousing and logistics parks, subject to
a limit of Rs. 1 Crore, for Green Building Certified industrial projects
» Provides incentive up to 50% of consulting charges, with a maximum limit
of INR 2.50 lakh, for IGBC rated Industrial Buildings
Gujarat offers following fiscal for hotel & wellness building developer/ owner
» Reimbursement of 50% of certification fee, with a maximum limit of INR
10.0 lakh, to IGBC/ GRIHA/ LEED rated hotel / wellness resorts.
Andhra Pradesh offers following fiscal incentive to end-buyers (for Buying
IGBC/ GRIHA/ LEED Certified Projects)
» Property Tax rebate for a period of 5 years from securing Occupancy
Certificate
» 20% Reduction in Building Permit Fee
» One-time reduction of 20% on Duty on Transfer of Property (Surcharge on
Stamp Duty), If the property is sold within three years.

Existing green building penalty schemes practiced in India include:
y Building Demolition at developer/ clients’ expense for non-compliance of
National Building Code/ Bye-Laws
y Hefty Financial Penalty for non-compliance of Green Buildings Certification
after availing Green Building Additional Free of cost Floor Area Ratio
y No Occupancy Permit: Non-Issuance of Occupancy Certificate in case of noncompliance of mandatory green building norms as stipulated in the GDCR/
Building Bye-laws
Key departments offering promotional and penalty schemes in India include:
y Urban Development Departments
y Town & Country Planning Departments
y Industrial Departments
y Municipal Corporations

Training Exercise on Indicator 5
The aim of the exercise is to make participants aware of key stakeholders as well
as key tasks in regard to green building promotion and adoption at both, macro and
micro level i.e. at the national, state and city level. The exercise is divided in four sub
activities:
y
Stakeholder Mapping
y
Task Mapping
y
Task Mapping for formation of green building cell (task prioritizing activity)
y
Task Mapping for formation of high-level committee for green buildings (task
prioritizing activity)
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The training exercise is designed using the Miro online collaborative whiteboard
platform to provide all cities the opportunity to work together and brainstorm using
digital sticky notes. Participants learn new software skills, to help them effectively
facilitate online workshops and meetings where collaborative working is key.
Activity 1: Stakeholder Mapping
Objective: The aim of this activity is to identify key stakeholders, including organizations,
departments, institutions or individuals who play a key role or can influence the
promotion, adoption, implementation and enforcement of green buildings at the
national, state and city level. Participants have to identify and map primary, secondary
and tertiary stakeholders of the green building sector and arrange them in order of
national, state and city level by dragging and dropping relevant stakeholder tags from
the tags list provided on the activity board.
Outcome: Participants are aware of all key green building sector stakeholders,
including government and private organizations, individuals, industry experts and
associations, consultants, academia, think tanks etc. and their role in the green building
sector at the national, state and city level.
Activity 2: Task Mapping
Objective: The aim of this activity is to identify, map and prioritise key tasks (i.e.
priority level 1/2/3), as required for smooth promotion, adoption, implementation,
enforcement, monitoring and verification of green buildings at the nation, state and
city level. Participants choose task tags from the tags list provided on the activity
board and place them in the relevant priority level (1/2/3) boxes provided on the board
for national, state & city level.
Outcome: Participants are aware of all key tasks at national, state & city level required
for smooth promotion and adoption of green buildings, based on priority.
Activity 3 and 4: Task Mapping Activity for Green Building Cell & High-Level
Committee
Objective: To make participants aware of key tasks to be undertaken by a green
building cell and a dedicated high-level committee, formed at the ULB level for
promotion and adoption of green buildings at the smart city level. Activity 3a and 3b
are designed as task mapping activities at micro level i.e. prioritizing tasks that need to
be performed for smooth functioning of a high-level committee (green buildings) and
a green building cell constituted at the urban local body.
In both activities, participants select the colour coded priority tags (priority level 1,
2 and 3) provided on the activity board and place them in the blank boxes adjacent
to randomly placed green building promotion tasks. The idea is to priorities tasks as
priority level 1, 2 and 3.
Outcome: Participants are aware of all key tasks that members of high level committee
and green building cell have to undertake priority -wise in order to ensure its smooth
functioning and in regards to promotion of green building at city level.
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Miro Whiteboard Exercise Results
Figure 14: Results of the Stakeholder Mapping exercise
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Figure 15: Results of the Task Mapping exercise
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Figure 16: Results of the task mapping exercise II

Training Manual for Training Institutes |

31

Five-step approach to greening Indian cities through efficient
buildings
The CSCAF provides a clear roadmap for Indian smart cities to assess and improve
their green building performance. Cities can use the measures of the framework to
plan and prioritise their actions and investments and increase their efforts within the
indicator. Taking a step further, it is of great importance not only to consider individual
components, but to include the topic of green buildings in the overall planning of
cities. With the aim of developing and implementing holistic green building policies
and measures, the World Resource Institute (WRI) has developed a step-by-step
guide to provide guidance to develop strategies and measures with the involvement
of various jurisdictions and stakeholders. 22
Figure 17: Green building policies for overcoming barriers; WIR, 2016

Introducing the 5-stage process for green building policy development by urban
local bodies23
The city’s specific package of policy measures must be based on a thorough
assessment of priorities, capacities, and evaluation of the building stock. Cities are
recommended a five-step process for implementing measures that define the city’s
progress on green buildings – from commitment, development and implementation
to monitoring and further development.
Figure 18: Five-step process for green buildings policy development,
implementation and tracking progress; WRI, adjusted

Commitment

Assessment

Development

Implementation

Monitoring and
reporting

1. Commitment
Public engagement by local government authorities creates awareness among
stakeholders of the upcoming policy and related preparatory measures and
facilitates the provision of technical and financial support by the international
community. The city government (mayor/commissioner), smart city leadership or
other body deemed appropriate by the state government should be tasked with

"Greening Indian cities through green buildings: a guide for local government to implement green building policies.”
23
https://www.niua.org/csc/assets/pdf/RepositoryData/Energy_&_Green_Building/Greening_Indian_Cities_
through_efficient_buildings.pdf
22
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developing broadly ambitious, but achievable targets focused on a priority building
sub-sector. Announcing responsibilities, targets and timelines, e.g. at a stakeholder
workshop, helps to create commitment.
y Identify the priority building sub-sector (e.g. public/residential buildings, etc.).
y Establish a stakeholder working group/committee through a kick-off
workshop.
y Declared objectives are linked to a timetable.
y Communication about the engagement with local media.
2. Assessment
Standardised assessment criteria can be used to identify the prevailing policy
framework and baseline situations in the priority building sector. A policy
development committee can drive the collection of data and information,
the identification of challenges, and the resources and actors required for
implementation. This will include the analysis of size and growth of the building
stock, energy consumption, energy performance broken down by building type,
market for green building products and materials, suppliers and service providers.
Together with an assessment of barriers, the results feed into a package of
measures.
y Single agency leads policy development and coordination process.
y City must thoroughly assess data availability and existing information on
buildings sector with help of committee.
y A tiered approach to data collection can be considered depending on
resources and technical capabilities.
Figure 19: Establishing a stakeholder committee; WRI, adjusted
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3. Development
A detailed action plan describes “how” the city will achieve its visions and goals
through the policy. The development of the action plan should be a participatory
process led by a committee. Given the interdepartmental nature of buildings
policy, coordination between different departments is key to the success of
the policy. In developing an action plan, it is important to keep in mind that the
objectives are within the scope and interest of the policy, and institutional
arrangements and frameworks need to be put in place to implement the policy
(ies). Clear formulations of the implementation procedure/processes and released
resources/responsibilities help with implementation.
y Identified policy or policies can be enforced, when backed by law. The policy
development committee must carefully deliberate on the type of policy that
can be implemented within the power and jurisdictions of the city municipality.
y Look at policies that promote other benefits (e.g. clean air and cooling).
4. Implementation
Adoption by the City is essential to implement the planned strategies. To initiate
further steps of implementation, a collection or estimation of data on the following
indicators is necessary:
y Number of buildings constructed in compliance with the policy.
y Average floor area of a building or actual total floor area of buildings
constructed/renovated in compliance with the policy.
y Average (measured or estimated) specific energy consumption per square
metre of floor area of the constructed/renovated buildings covered by the
Directive.
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In order to verify the effectiveness of the enforcement process, data is collected on
the buildings that comply with the Directive.
y Implementation of any policy is key and defining what data would be collected
to track implementation beforehand is important.
y Cities must identify which specific agencies will be collecting and tracking
data.
5. Monitoring and reporting
Monitoring policy progress and reporting on indicators helps to identify
opportunities for improvement and to revise policy design and the implementation
process. The introduction of digital systems and procedures can be considered
for this purpose. Reporting can or should be done based on the data templates
provided under CSCAF 2.0. Defining indicators will help with monitoring/tracking
(e.g. data on certificates of occupancy issued that fall under the code policy), and
conducting a benchmarking study a few years after the policy has been enforced
can help assess the improvement in the energy performance of the building stock
and the impact of the policy.
y Cities must understand the benefits of maintaining and investing in digital
systems.
y Strong monitoring and reporting frameworks adopted can enable faster
access to climate finance or bilateral TA/funding for projects.
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Reflection, Outlook and
Feedback
Key content:
A formal template to plan specific follow-up steps and set goals
An informal exercise to set ambition
Reflection exercise to consolidate the learnings from the training and provide
feedback

y
y
y

Learning goals:
Gain the tools to formulate an action plan and implement measures
Reflect on the training, provide feedback and clearly formulate key take-aways

y
y

Outlook exercise: Easy action plan
This simple exercise the creation of a first action plan, before introducing a specific
measure into a formal planning process. As with most project planning, the success
of a GB process depends on considering all necessary steps, the involvement of all
important stakeholders and the right timing. The template can be used below to gain
a quick and easy overview of what is required. This can serve as a first step to begin
planning green building strategies.
Filling in the template should follow these four dimensions:
y
first, identification what exactly should be done to realize a specific measure or project
y
Second, identification who needs to be involved and engaged with early on
y
Third, decision what exactly is the very first step for that particular task
y
Fourth, definition of an overall timeline based on all necessary individual steps
Instructions:
Framework – the political responsible person or body has given the task to come up
with ideas for developing strategies to integrate Green Buildings into your planning
processes. The indicators of the CSCAF indicate potential for improvement in the city.
The report is due in a short time.
Possible Situation – Considering the learnings of this training and previous experience,
one or several areas that should be addressed have to be chosen. What next steps
should be taken to:
y
Increase the number of green buildings in the city? or
y
Initiate integrated green building strategies? or
y
Start/improve a green building in a development project?
Exercise:
1. Please choose one option and start to elaborate the first steps. Be as precise as
possible.
2. Present your first steps to your colleagues and ask for feedback.
3. Identify the three most convincing arguments for GB in the city.
Figure 20: First steps checklist; own compilation
Step

What exactly
Who is
should be done responsible

Who else is
involved

How to get
started

When

Remarks, things to be
considered

1
2
3
…
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