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Abstract: With the advancement in technology and the need 
for development by both developed and developing countries, 
energy plays a vital role in the whole process of sustainability. 
India’s security score has been declining since 2000 due to 

decrease in energy storing capacity, scarcity in primary energy 
supply sources and to much dependency on import. The World 
Energy Council’s latest Energy Trilemma Index covering 128 

countries shows how energy policies are changing around the 
world. India’s energy policies and infrastructure are rated among 
the worst in the world with 109th rank with overall score of 50.3. 
India scores high on Energy Security but struggles on 
sustainability and equity indicators giving clear indication on 
revisiting ECBC 2017. This paper reviews and compares ECMs 
between two versions of the code titled ECBC 2007 and ECBC 
2017 and identify the role of human behavior as a missing link. 
This paper suggest Low Cost Energy Conservation Measure 
focused on sustainability and environment. 

Keywords: Energy Conservation Building Code (ECBC) 2017, 
Energy Conservation, Energy Conservation Act 2001, Human 
Behavior, Indian Energy Policy, Sustainability. 

I. INTRODUCTION 

The world today is moving away from fossil fuels. The 
global energy policy is increasing focus on the environment 
and sustainability. The pressing concern for many regions 
around the world are affordable access to energy and stable 
infrastructure (Iftikhar Fatima et al., 2015).  The developed 
countries have ensured affordable energy access today and 
also taken steps to ensure future demands can be met (Ahuja 
and Tatsutani, 2009). The Government of India also has 
introduced two-way tactic to meet the energy mandate while 
safeguarding minimum increase in CO2 emissions. Firstly, 
encouraging more use of alternate energy mainly through 
wind power and or solar energy in the generation side. At 
the same time replacing the old technology with the new and 
energy efficient technology in power plants using fossil. 
Secondly, the efficient utilisation of energy in DSM 
application the opportunities provided in ECA 2001. BEE 
came into existence as a statutory body in 2002 under the 
Ministry of Power for implementation of ECA 2001 and 
achieve energy independence by 2020 as the national vision 
given by the then president of India Dr. APJ Abdul Kalam. 
The “Trilemma Index” evaluates countries on their 
capability to deliver maintainable energy through three 
extents.  
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These extents are security of energy, energy availability 

and affordability and environmental sustainability 
(Indriyanto et al., 2010).  India’s position on the energy 

security index is high.  It is because of dropping in position 
almost every year since 2000 mainly due to the reasons like 
storing capacity reduction, non-availability of primary 
energy supply sources and to much dependency on import. 
It is the truncated energy equity and sustainability prevalent 
with the current realities make India a score of Fifty, which 
is a mid-point in sustainable energy index (ET, 21 October 
2019). According to the Government of India in the 
“Integrated Energy Policy” document, energy security 
includes three important features. These three features are: 
(a) to meet and sustain the countries increasing energy 
demand due to an estimated yearly economic growth of 9% 
by the year 2031-32, (b) to meet the energy demand   and 
sustain the overall social development including health and 
safety and (c) to ensure the availability and usage of energy 
is sustainable (Planning Commission, 2006). India’s rank is 
136 on human development index  amongst 186 countries 
(UNDP, 2013).  India lags behind in terms of developing 
sufficient infrastructure and services. As and when 
developed that will call for higher energy usage (Gauri 
2018). It is also important to ensure energy security  and 
sustainability for both short term and long term in 
applications like environmental requirements and socio-
economic conditions (Nawaz and Alvi, 2018). Optimal 
usage of available energy and conserving the same wherever 
it is possible, be it building sector, manufacturing, 
agriculture  and transportation, will  lead to sustainability of 
energy resources in India (Gauri, 2018). 
ECBC is a game changing policy initiative (ECBC, 2017; 
Yu and Evans 2014). “ECBC” spells out the minimum 
requirements of standards for design and construction of 
domestic and commercial buildings in India. It promotes the 
energy efficient design or retrofitting of the buildings 
without affecting their functions, comfort, health and 
productivity (Rawal et al., 2018). The building sector in 
India consumes 35% of total generated energy. These are 
commercial buildings, residential buildings in domestic 
usage and various other types of buildings used in various 
other purposes. As per Central Electricity Authority (CEA) 
annual report of 2017 commercial buildings consume 9 % 
and domestic buildings consume 24 % of the total of 35 % 
consumed by building sector as highlighted in Fig. 1.   
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Fig. 1. Sector wise  Electricity Consumption in India (2015 -

2016) Source: CEA annual report, 2017 
India is a big country with five different climatic conditions 
such as hot, cold, composit, humid and moderate. (ECBC, 
2017) spaning from north to south and east to wast. As per 
the climatic conditions loads connected in any building are 
light, air-conditioner, fan, water heater, fridge, washing 
machine, microwave oven, various recepticle mount loads 
used in daily domestic or commercial purposes etc. 
However, the primary loads of domestic and commercial 
buildings are mainly lighting and air-condition loads and 
consume 59 % and 31 % respectively as shown in Fig. 2.  
 

 
Fig. 2. Load distribution in buildings Source: CEA annual 

report, 2017 
 
Construction in building sector in India is growing steadily 
with the growth of economy and business activities. There is 
a surge in migration of educated young professionals from 
rural to urban locations due to the economic growth and 
career opportunities. Construction of new buildings is the 
reality to keep pace with the increasing demand from 
residential and commercial sectors. It is estimated that the 
existing buildings in India will grow from 1.4 billion m2  in 
2017 to 2.2 billion m2 in 2037 as shown in Fig. 3. and 30 % 
of that building stock is yet to be constructed.   
 

 
Fig. 3. Expected growth in buildings from 2017 to 2037 

Source: AEEE report on buildings, 2017a 
 

The average annual growth rate of electricity consumption 
in Indian commercial buildings is 9-10% from 2006-07 
(CEA) as highlighted in Fig. 4. It is projected to grow 
further with the construction of buildings, leading to more 
consumption of electricity, by 2037 (AEEE, 2017a) 
accordingly.  

 
Fig. 4. Growth Rate of Energy Consumption in Indian 

Commercial Building Source: CEA, 2017 

Therefore, there is a need to ensure that the future buildings 
in India are energy efficient. Air-conditioning systems, 
lights, water heating systems, receptacle mount loads etc. 
used in the building should be energy efficient. On site 
electricity generation either from solar or wind or bio-fuel 
should have the priority. Usage of natural light should be 
given priority while ensuring the thermal integrity of the 
building by an efficient building design to maintain the 
highest standard for building envelop. Water is becoming a 
scarce commodity in many cities in India and therefore, 
water recycling and water harvesting must be a key feature 
in every new building construction. Features of such energy 
efficient building should be zero wastage, self-sustainable, 
high in efficiency etc. as described in Fig. 5.  
 

 
Fig. 5. Features of Energy Efficient Building 

Source: AEEE Conference Presentation, 2018 
 

Govt. of India mandated the requirements for future energy-
efficient building design and construction through ECBC. 
The code also recommends two additional categories of 
design for buildings namely ECBC+ and Super ECBC to 
achieve higher levels of energy efficiency. However, these 
two categories are not 
obligatory and go beyond the 
minimum requirements.  
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The road map as explained in Fig.6 is for a smooth 
implementation. 

 

 
Fig. 6. ECBC implementation road map 

Source: AEEE, 2017c 

II.  “ENERGY CONSERVATION BUILDING CODE 

(ECBC)” 

The Government of India introduced ECBC in 2007 for 
construction of new buildings. It was constituted  under 
ECA 2001 for strengthening “BEE” to implement the Act 
successfully.  The purpose of “ECBC” is to make the Indian 
Domestic and commercial buildings energy efficient. The 
energy consumption in Indian building sector is about 33% 
of which commercial buildings consume 9% and residential 
buildings consume  24% (CEA). ECBC compliant buildings 
are expected to consume 40% - 60% less energy compared  
to any conventional buildings based on computer simulation 
model. It is estimated that nationwide annual savings of 
approximately 1.7 billion kWh is possible if “ECBC” 
implementation is made mandatory (CEA). Introduction 
of  “ECBC” was the beginning of series of actions for 
promoting energy conservation in Indian commercial and 
domestic sector  buildings. One such action is the 
introduction of  “Eco-Niwas Samhita” in 2018. 

While “ECBC” was introduced at the Central level but the 
responsibility for implementation lies with  the States 
“Ministry  of Urban Development”. Central Government or 
State Governments can give necessary suggestions to  
“Urban Development Authorities (UDA)” for implementing 
“ECBC” for optimal utilisation and  conservation of energy. 
Main features of revised “ECBC 2017” are:  

i) To set a long term vision for Indian building sector 
energy conservation.  

ii) To ensure all existing and new  buildings are under 
the preview of the act.  

iii) To ensure energy efficient building design for 
reducing energy usage.  

iv) To establish a baseline of energy consumption for 
comparison and endorse buildings that surpass the 
minimum requirements of the code.  

v) To ensure the ease of compliance and enforcement of 
the code. 

 
Successful implementation of “ECBC” is expected to 
reduces electricity consumption by 25% -30% in India as 
shown in Fig. 7 in both commercial and residential building 
sectors.  
 

 
Fig. 7. Break-up of electricity consumption 

Source: BEE presentation on ECBC, 2017 

A. Expected Outcome of ECBC 

“ECBC” was created under Energy Conservation Act to 
strengthen “BEE” for driving energy independence initiative 
across India and to educate public in general about the 
efficient usage of energy. Initially drafted “CEBC” had the 
following key features for energy conservation in building 
sectors in India.  
 

i) Applicable only to new commercial buildings that 
will have 100 kW and more as connected load or 120 
kVA or more as contract demand.  

ii) Daylight harvesting and shading provisions were 
introduced as  passive design features of the new 
buildings.  

iii) Introduction of installing all possible renewable 
energy systems . 

iv) Implementation of energy efficient building design. 
v) Encouraging energy efficient design to modify the 

existing buildings. 
vi) Target to reach a milestone of near zero energy 

buildings. 
 
This ECBC was further modified in approach and expanded 
in reach during 2017 with better clarity and redefined target 
as highlighted in Fig. 8.  It is estimated that 50% energy 
savings which in monetary terms will be about Indian Rs. 
35,000 Crore (350 Billion Rupees)  is possible by the year 
2030. And if that happens then it will mean 15 GW 
reduction in peak demand and abatement of 250 Mt CO2e of 
GHG.  

 
Fig. 8. Potential National Impact of ECBC 2017 

Implementation Source: Government of India report on 
ECBC, 2017 

BEE forecasted the impact of an effectively implemented 
ECBC across the regions and all five climatic conditions 
will result into an overall energy saving in the range of 20 – 
25 % as shown in Fig. 9.  It will be possible because human 
behaviour has a positive impact on energy consumption by 
any equipment / machines 
used in buildings on daily 
basis (Khan et al., 2016). 

https://www.openaccess.nl/en/open-publications
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Fig. 9. Expected Impact of ECBC 

Source: BEE 

B.  ECBC Action Plan 

BEE designed and introduced an action plan as shown in 
Fig. 10 to roll out ECBC for implementation in 2017. The 
whole plan can be summarized in nine steps for better 
understanding and planning. These are designating the core 
team, giving the vision statement, finalizing the 
implementation methodology, base line for buildings in all 
five climatic zones, finalization of stringency analysis 
method, identifying consultants for all four geographic sides 
namely east, west, north and south, code development after 
due considerations of all suggestions / comments, approval 
of the code by core team and BEE and finalizing the ECBC 
2017 code.  

 
Fig. 10. ECBC Implementation Process Plan 

Source: BEE 
 
As explained the action plan in Fig. 10 the same was 
targeted to be executed meticulously with eight mile stones 
in 2012, 2013, 2014, 2015, 2016 and 2017, with three mile 
stones namely 5, 6 and 7 to be achieved in 2016 alone. 
Milestones were reached, roll out action plan was finalised 
and the final ECBC was launched by BEE in 2017 as 
planned initially. Various milestones of that journey are 
highlighted in Fig. 11.  

 
Fig. 11. ECBC Journey for Implementation  

Source: BEE 
 
 
 

C.  Application Area 

“ECBC” action plan is for the buildings and the equipment / 
machines  used in the buildings as listed below to make 
these energy efficient so the energy index is kept within the 
acceptable limits. The same is also highlighted in Fig. 5 and 
6. for better understanding (ECBC). These are mainly as 
follows: 

i) Envelop of the building. 
ii) Indoor and outdoor lightings. 
iii) Central air-conditioning system. 
iv) Water heater using solar energy. 
v) All low power electrical loads.  

Application by whom and what 

Execution and implementation of “ECBC” initiatives call 
for a well-coordinated action plan involving all stakeholders 
at various stages. Implementation and execution 
responsibility of “ECBC” is with the state governments  and 
its local bodies. It is expected that there will be 
unambiguous communication amongst all stakeholders to 
bridge the gap, if any, and can be summarised as follows: 

i) “ECBC” is enacted by Central Government and its 
implementation and execution is by state 
government through departments like urban 
development and urban local  department  
popularly known as UDD and ULB. 

ii) ECA 2001 authorizes BEE and the state 
governments for the followings activities: 
a. Do the necessary changes in ECBC to match 

the requirements of the respective states and 
notify through the state gazette.  

b. Help and guide the building owners so that 
they can comply with ECBC code.  

c. Constitute government watch dog who can 
ensure the implementation through proper 
coordination. 
(Source: AEEE, 2017b)   

Therefore, the role of state governments and their local 
bodies are very crucial for an effective implementation of 
ECBC in true letter and spirit as explained in Fig. 12.  
Central Government gives a vision with the approved code 
to achieve the successful implementation. It is the State 
Government’s responsibility to provide all help and support 

to its Local Governing Bodies with necessary statutory and 
infrastructural requirements.  
 

 
Fig. 12. Role of Stakeholders 

Source: AEEE, 2017a 
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As per the “Electricity Act 2003” the objectives of “Central 
Advisory Committee” and “State Advisory Committee” are 
well defined and can be summarised as follows: 
The central advisory committee to advise the central 
commission on the followings. 

i) All important questions related to the policy. 
ii) All issues related to the responsibilities of the 

licensees such as continuity, quality and extent 
of service. 

iii) Licensees to comply with the requirements and 
obligations  of the license.  

iv) Consumer interest is to be safeguarded. 
v) Responsibilities of utilities such as supply of 

power and overall performance standard.  
(Source: AEEE, 2017b) 

 
The state advisory committee to advise the state commission 
on the followings. 

i) All important questions related to the policy. 
ii) All issues related to the responsibilities of the 

licensees such as continuity, quality and extent of 
service. 

iii) Licensees to comply with the requirements and 
obligations  of the license.  

iv) Consumer interest is to be safeguarded. 
v) Responsibilities of utilities such as supply of power 

and overall performance standard. 
(Source: AEEE, 2017b) 

 
Further clarification for “ULB” is explained below:  
State commission shall act according to section 108 of state 
government directives when it comes to public interest to 
guide ULBs.  In case of any ambiguity the authority to take 
the final decision is with the state government. 
To make the “ECBC” execution more real and outcome 
oriented the following programs of the central government 
are also linked with the “ECBC”. 
Building to be rated for energy consumption in India and the 
reference will be “ECBC” for evaluating the energy 
efficiency of the building but voluntary in nature: 

i) GRIHA scheme. 
ii) Star ratings of equipment by BEE. 
iii) IGBC scheme. 
iv) LEED) scheme. 

 
Indian building sector is expected to not only meet but also 
to exceed the minimum requirements of “ECBC” with the 
inclusion of these green building programs / schemes. 

  D. What Is Expected To Be Implemented 

“ECBC” compliance options are as per the applicable 
building systems as shown in Fig. 13 and 14.  It highlights 
the options available and the systems / equipment covered. 
“ECBC 2017” modifies the “building systems” to “building 
envelop” consisting “building design”, HVAC,  water 
heating, lighting and receptacle mount loads, building trade-
off process and the complete building performance process 
to meet the Energy Code Compliance as least prerequisite.   

 

 
Fig. 13. ECBC Compliance Options 

Source: BEE 
 

 
Fig. 14. Applicable Building Systems 

Source: BEE 
 
There is a modification in “ECBC 2017” compared to 
“ECBC 2007” in  terms of equipment that need to be 
covered. In “ECBC 2007” distinction was not drawn 
between buildings used for residential / commercial and 
manufacturing purposes. All receptacle mount loads and 
equipment used for manufacturing purposes are kept out of 
the preview of “ECBC 2017” when the building is partially 
used for manufacturing in any residential / commercial 
location. As per the latest code the equipment to be covered 
for “ECBC 2017” compliance are “building envelop” 
consisting “building design”, HVAC, water heating system, 
lighting system, receptacle mount loads and renewable 
power system, if any.  
Government of India also initiated the following programs 
to ensure the implementation and success of “ECBC” in its 
true letter and spirit.  
 

i) Hon’ble Prime Minister of India  launched efficient 
lighting program for household on 5 January, 2015.  

ii) Radio programme once a week for 15 minutes 
highlighting the benefits of star labelling and 
energy efficiency requirements. 

iii) TV advertisements to showcase energy 
conservation opportunities  that can be practiced in 
homes, schools and workplaces on daily basis.  

iv) Hon’ble Central Minister for Power launched the 
following programs on 14 December 2014 
celebrated as National Energy Conservation Day. 

a. “Energy Savers Portal for schools”.  
b. “Consumer awareness campaign for 

energy efficiency”.  
c. “Interactive session with students from 

schools across the country through video 
conference”. 
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v) Advertisements on energy conservation and energy 
efficiency in print media.  

III. IDENTIFYING THE MISSING LINK 

“ECBC” envisaged plan as designed and implemented by 
the Govt. of India in building sectors is explained earlier. 
Since the “ECBC” plan is in practice for a very short period 
of time, therefore, the data available may not be enough to 
draw a convincing conclusion.  
It is also important to evaluate the outcome and suggestions 
of research done on the same subject in the past in different 
part of the world for comparison. The findings and 
suggestions of few researches are summarized below that 
are relevant to this article for better understanding. 

i) Robert K et al., (2010) finds that application of 
energy conservation practices across all sectors in 
USA  was one of the cost effective measures to 
reduce import of energy, deficit in trade and adverse 
environmental impact due to burning fossil fuels. 
Therefore, energy conservation is an essential 
element in US energy policy. If the energy policy is 
designed and implemented correctly then it can be an 
effective tool in any countries energy conservation 
movement.  

ii) End users at the community level need to walk the 
talk and think not as consumer but as citizen who is 
equally responsible for reducing the impact on 
environment. It is possible to measure and evaluate 
their respective impacts on environment and can be 
further improved by further research which can help 
in fine tuning the energy policy. Application of 
hybrid solutions like combining more than one source 
of energy through the energy policy can make each 
consumer as stand alone unit for better management 
of the resources available at the community level 
(Eva H et al., 2010).  

iii) Ron Lawrence (1982) found students community can 
be made part of any energy conservation policy and 
program by providing energy conservation training 
and integrating the same as part of their daily routine 
provided they feel equally important for energy 
conservation.  

iv) I Khan et all., (2016) recommended a model for 
energy conservation with human behavior and 
attitude as the core element and termed it as KABP 
model (Knowledge, Attitude, Behavior and Practice). 
Also suggested spreading awareness to public and 
motivating through energy policy can be more 
effective.  

v) India is one of the leading energy consuming 
countries in the world. To have an efficient energy 
management system it is important to understand the 
energy demand and an action plan through the energy 
policy (IAE; 2014).  

vi) Azizi et all., (2015) found in their study that it is 
possible to influence consumers about the efficient 
way of using energy. This can be done by providing 
proper awareness of correct usage of energy and 
further improved by giving feedback. The study also 
found consumers in green building consume less 
energy compared to conventional building mainly 
because of design of the building and consumer 

awareness and behavior. Need of the hour is to 
integrate such activities in the energy policy.  

vii) Jennifer A Senick (2015) found in her study that it is 
a challenge for any green building to perform as 
intended due to various reasons. The study suggested 
that there is a need to align the energy conservation 
measures deployed in the building with the usability 
by the occupants.  

viii) Yun et all., (2011) suggested an energy saving 
empirical model for domestic sector buildings where 
energy usage behavior by the occupants play the 
major role for its success.  

ix) Government of India initiated a study in 2014 to 
understand the energy consumptions patterns in 
Indian homes. Report presented by Prayas Energy 
Group in 2016 suggested that consumer’s response to 
energy conservation policies implemented by the 
government plays vital role in its success. Policy need 
to be balanced from both sides, i.e. utilities and 
consumers. Advance technology and improved tariff 
alone may not give the desired result. Consumer’s 

behavior and understanding about the energy 
conservation concept also play an important role. 
Therefore, not only technology, information and tariff 
but also educating the consumers about the judicious 
utilization of energy through a balanced policy is 
need of the hour.  

As per the ECBC 2017 the Central Government will give 
the policy and action plan (Code) with a vision for the State 
Governments to implement that action plan with the help of 
ULBs in true letter and spirit so that the buildings can be 
made energy efficient and energy index of each building can 
be brought within the acceptable limits. However, the 
human behavior part is left optional and the energy 
efficiency program in India is mostly focused on technology 
excellence, minimum price and digital information (Aditya 
Chunekar et.al., 2016). On the other hand studies in recent 
past suggested that human intervention can further increase 
the energy efficiency of any building no matter how energy 
efficient the equipment / technology may be (Geun Young 
Yun et.al, 2011; Jennifer A. Senick, 2015; Eva Heiskanen 
et.al., 2010). Studies show that two identical equipment with 
same rating operating in two different buildings by two 
different sets of people can consume unequal amount of 
energy for giving the same output / doing the same job 
(Nurul Sakina Mokhtar Azizi et.al., 2015;I Khan et al., 
2016). This happens only because of the way how an 
individual uses the equipment to meet his / her 
requirements. Therefore, it is ambiguous to claim that a 
building is energy efficient if the technology is advanced 
and the equipment installed are energy efficient.  
Any energy saving program can give better result if the 
human intervention is made mandatory and not optional 
besides implementing the energy efficient equipment / 
technology and system. This is a missing link in the present 
“ECBC 2017” policy that needs to be addressed.   
The present “ECBC” Policy implemented in India is giving 
encouraging results. Main thrust of the implementation is 
mainly on designing the new buildings and technology.  
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Human intervention is limited to some painting competition 
on energy conservation by school children and some 
scattered, unorganized efforts by individual groups without 
any recognition by the “ULBs”.  
Expected annual energy saving of 1.7 billion units in 
India is possible provided implementation of “ECBC” is 

mandated in the energy conservation policy (CEA).  The 
human behavior part is left optional and the energy 
efficiency program in India mostly focused on 
technology, price and information (Aditya Chunekar 
et.al., 2016). To involve the public for making the energy 
conservation a movement in India it will be advisable to 
make the human intervention obligatory under ECBC by the 
ULBs from the optional mode.  

IV. CONCLUSIONS 

Research shows human intervention to use the equipment / 
system judiciously requires a paradigm shift in attitude 
towards energy usage from “If not me, to why not me?”. 

Perhaps that is how the human psychology works and 
accepted by the majority as the norms. With the 
advancement in automation in life style human intervention 
for better management seems to be the things of the past and 
forgotten. ECBC 2017 is a good policy towards bringing 
energy efficiency in building sectors which otherwise is not 
the priority area to the business community as it is seen as 
an expenditure towards operations. If the human 
intervention is mandated as an obligatory factor under 
ECBC 2017 by the ULBs it will not only make the buildings 
energy efficient, but will also bring a socio-cultural change 
about the way energy is being used and also the 
consequences of abuse / misuse of energy which is the 
greatest gift to the mankind by the mother nature.  

REFERENCES 

1. A. Indriyanto, D.A. Fauzi, A. Firdaus, (2010);  “The sustainable 
development dimension of energy security”, in: B.K. Sovacool (Ed.), 
The Routledge Handbook on Energy Security, Routledge, London 
and New York, 2010. Available from: 
https://www.taylorfrancis.com/books/e/9781136850639. 

2. A.M. Dave, “Lok Sabha starred question No. 277 to be answered on 
21.03.2017: Paris Agreement”, (2017).  

3. http://164.100.47.194/Loksabha/Questions/QResult15.aspx?qref=493
10&lsno=16 (accessed April 7, 2018). 

4. AEEE, 2017a. “Roadmap To Fast Track Adoption And 
Implementation Of Energy Conservation Building Code (ECBC) At 
The Urban And Local Level”. Alliance for an Energy Efficient 
Economy. Available at: http://www.aeee.in/wp-
content/uploads/2017/10/AEEE-ECBC-Report-Final-for-NITI-
Aayog-BEE-UNDP-GEF.pdf.  

5. AEEE, 2017b.” Third Regional Workshop on ECBC Implementation 
in States”. March 24, 2017. Guwahati. Alliance for an Energy 
Efficient Economy. Available at: http://www.aeee.in/wp-
content/uploads/2017/05/ECBC-Overview.pdf.  

6. AEEE, 2017c. “Implementation Approaches: Energy Conservation 
Building Code”. April 20, 2017. Ranchi. Alliance for an Energy 
Efficient Economy. Available at: http://www.aeee.in/wp-
content/uploads/2017/05/ECBC-Implementation-Approaches.pdf.  

7. BEE, 2017. “Scenario of Energy Conservation Building Code 
(ECBC) in India. Bureau of Energy Efficiency”. Ministry of Power, 
India. New Delhi. Available at: http://ace-e2.eu/wp-
content/uploads/2017/10/S1-P1_Saurabh_Scenario-of-ECBC-in-
India.pdf.  

8. BEEP, 2017. “Case study of an ECBC Compliant”, Energy Efficient 
Building: Aranya Bhawan, Jaipur. Indo-Swiss Building Energy 
Efficiency Project. Hyatt, Ahmedabad. Available at: 
http://beepindia.org/sites/default/files/resources/BEEP_Aranya_Bhaw
an.pdf.  

9. Geun Young Yun and Koen Steemers, (2011), “Behavioural, physical 
and socio-economic factors in household cooling energy 
consumption”, Applied Energy 88 (2011) 2191–2200. 

10. CEA, 2017. “Central Statistics Office Ministry of Statistics and 
Programme Implementation Government of India”. Central Electricity 
Authority. Available at: 
http://www.mospi.nic.in/sites/default/files/publication_reports/Energy
_Statistics_2017r.pdf.pdf. 

11. Shui Bin and Hadi Dowlatabadi  (2005), “Consumer lifestyle 
approach to US energy use and the related CO2 emissions”, Energy 
Policy 33 (2005) 197–208. 

12. Dilip Ahuja and Marika Tatsutani, (2009), “Sustainable energy for 
developing countries”, S.A.P.I.EN.S [Online], 2.1 | 2009, Online 
since 27 November 2009, connection on 20 October 2019. URL : 
http://journals.openedition.org/sapiens/823. 

13. I. Khan and P. K. Halder, (2016), “Energy Conservation through 
Human Behaviour Change: Perspective in Bangladesh”,  International 
Journal of Renewable Energy Research, Vol.6, No.1, 2016. 

14. ET Economic times Bureau 21 October 2019, “India's Trilemma: 
Balancing energy security, access & sustainability” accessed at 
https://economictimes.indiatimes.com/news/economy/indicators/india
s-trilemma-balancing-energy-security-access-
sustainability/articleshow/71689663.cms?from=mdr 

15. Energy Conservation Building Code 2017, Govt. of India, 2017. 
16. Government of India, 2017. Adoption of ECBC could lead to 30%-

50% energy savings by commercial buildings. Ministry of Power. 
June 2017. Available at: 
http://pib.nic.in/newsite/PrintRelease.aspx?relid=165748.  

17. Human Development Report 2013.United National Development 
Programme, USA. 

18. Issues in International Energy Consumption Analysis: Electricity 
Usage in India’s Housing Sector, U.S. Energy Information 

Administration (EIA), www.iae.gov, November 2014. 
19. Johnson Controls. Business Case for ECBC Implementation. 2018. 

Delhi, India: Johnson Controls. 
20. Thomas F. Sanquist , Heather Orr, Bin Shui , Alvah C. Bittner, 

(2012), “Lifestyle factors in U.S. residential electricity consumption”, 
Energy Policy 42 (2012) 354–364. 

21. Eva Heiskanen, Mikael Johnson , Simon Robinson, Edina Vadovics, 
Mika Saastamoinen, (2010), “Low-carbon communities as a context 
for individual behavioural change”,  Energy Policy 38 (2010) 7586–

7595. 
22. Christoph Weber, Adriaan Perrels, (2000), “Modelling lifestyle 

effects on energy demand and related emissions”, Energy Policy, 28 
(2000) 549-566. 

23. Planning Commission (2006), “Integrated Energy Policy: Report of 
Expert Committee”, Planning Commission of India, Yojana  Bhawan, 
New Delhi 110001, India. 

24. PNNL, 2014. “Energy Efficiency Pilot Projects in Jaipur: Testing the 
Energy Conservation Building Code”. Pacific Northwest National 
Laboratory. Richland. 2014. Available at: 
https://www.pnnl.gov/main/publications/external/technical_reports/P
NNL-23241.pdf. 

25. Power Sector Jan-2017, Government Of India, Ministry of Power, 
Central Electricity Authority, 2017. 

26. Rawal, R., Pandya, H., Shukla, Y., Rawal, D., Dey, S., Raza, A., 
Sharma, K., Sharma, M. (2018). “Impact of ECBC on building energy 
consumption at the city level”, Phase 3. Ahmedabad: Centre for 
Advanced Research in Building Science and Energy. 

27. Aditya Chunekar, Sapekshya Varshney, Shantanu Dixit, (2016), 
“Residential Electricity Consumption in India: What do we know?”, 
Prayas (Energy Group), December 2016. 

28. Nurul Sakina Mokhtar Azizi, Suzanne Wilkinson and Elizabeth 
Fassman, (2015), “Strategies for improving energy saving behaviour 
in commercial buildings in Malaysia”, Engineering, Construction and 
Architectural Management Vol. 22 No. 1, 2015, pp. 73-90. 

29. S. Yu, M. Evans, A. Delgado, (2014), “Building Energy Efficiency in 
India: Compliance Evaluation of Energy Conservation Building 
Code”, 2014. doi:10.2172/1128633. 

30. The Electricity Act, 2003, No.36 of 2003, Govt. of India, 26th May, 
2003. 

31. Ron Lawrence, (19820, “The Human Element in the School Energy 
Community”, The Clearing House, Vol. 56, No. 2 (Oct., 1982), pp. 
68-70. 

 
 
 
 
 
 

https://www.openaccess.nl/en/open-publications
https://www.taylorfrancis.com/books/e/9781136850639
http://164.100.47.194/Loksabha/Questions/QResult15.aspx?qref=49310&lsno=16
http://164.100.47.194/Loksabha/Questions/QResult15.aspx?qref=49310&lsno=16
http://www.mospi.nic.in/sites/default/files/publication_reports/Energy_Statistics_2017r.pdf.pdf
http://www.mospi.nic.in/sites/default/files/publication_reports/Energy_Statistics_2017r.pdf.pdf
http://journals.openedition.org/sapiens/823
https://economictimes.indiatimes.com/news/economy/indicators/indias-trilemma-balancing-energy-security-access-sustainability/articleshow/71689663.cms?from=mdr
https://economictimes.indiatimes.com/news/economy/indicators/indias-trilemma-balancing-energy-security-access-sustainability/articleshow/71689663.cms?from=mdr
https://economictimes.indiatimes.com/news/economy/indicators/indias-trilemma-balancing-energy-security-access-sustainability/articleshow/71689663.cms?from=mdr
http://pib.nic.in/newsite/PrintRelease.aspx?relid=165748
http://www.iae.gov/
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-23241.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-23241.pdf


 
The role of Energy Conservation Building Code 2017 in Indian Energy Policy 

1806 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A2212059120/2020©BEIESP 
DOI:10.35940/ijrte.A2212.059120 
Journal Website: www.ijrte.org 

 

32. Stefanie Lena Hille, (2016), “The Myth of the Unscrupulous Energy 
User’s Dilemma: Evidence from Switzerland”, J Consum Policy 
(2016) 39:327–347. 

33. UNDP GEF and BEE, 2017. Rolling Out Energy Conservation 
Building Code (ECBC). Bureau of Energy Efficiency and United 
Nations Development Programme. UNDP GEF BEE Project 
Management Unit. New Delhi. Available at: 
http://www.in.undp.org/content/dam/india/docs/pub-
EnE/Rolling%20out%20ECBC%20Codes.pdf. 

34. USAID. ECBC 2017–Final Stringency Analysis Report. PACE-D 
Technical Assistance Program. The United States Agency for 
International Development.  

35. Robert K.  Dixon, Elizabeth McGowan, Ganna  Onysko, Richard M. 
Scheer, (2010), “US energy conservation and efficiency policies: 
Challenges and  opportunities”, Energy Policy 38 (2010) 6398–6408. 

36. Jennifer A. Senick, (2015), “Why Energy-Saving Measures In 
Commercial Office Buildings Fail: Deep Versus Shallow Use 
Structures”, New Brunswick, New Jersey, May, 2015. 

 

AUTHOR’S PROFILE 
 

Shaikh Shamser Ali is an Ex-Indian Naval 
Artificer having 36 years hands-on experience in 
energy conservation, project management, 
operations and maintenance, sales and marketing, 
manufacturing and profit centre operations. He has 
worked in India, the UK and the Middle East in 
Marine, Oil and Gas, Utilities and Heavy 
Fabrications sector. He is a BEE Certified Energy 
Auditor and Energy Manager, PMI USA Certified 
Project Manager and Professional Engineer from 

UK chapter. Presently he is pursuing his PhD in energy conservation from 
University of Petroleum and Energy Studies at Dehradun. He has worked 
with 3 Energy Servicing Companies for over 10 years in India and abroad 
and presently working as a freelance energy conservation consultant with 3 
companies engaged in energy conservation business in India. 

 
Dr Ruchi Tyagi is a self-inspired, value driven and 
socio officially extremely well adjusted individual 
with 13 years of teaching and training experience of 
Post and undergraduate students at different reputed 
institutes. Presently, she is an Associate Professor 
and HOD, HR and OB Department at   University of 
Petroleum & Energy Studies, Dehradun, India. Her 
academic background is: MBA (HR), MJMC 
Degree, and PhD (Management). She has been a 
speaker at Nizhny Institute of Business & 

Management, Vladimir University, Pushkin State University, Kozminisky 
University, Herzenberg State Pedagogical University and Moscow State 
University (Dept. of Ethics). She has authored two books and has published 
many research papers in reputed journals. 
 


