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Day 2: Octobher 1, 2014

OPENING SESSION

Addresses by Summit Co-Chairs
Dr R K Pachauri, President, TERI North America

‘ | would like to start with a special welcome for President Dr Peter Salovey of Yale University. We are

delighted that Yale continues its partnership with us on this extremely important event. Just a
while ago, we discussed the Obama—Modi meeting and what came of it. We were, in a very selfish way,
congratulating ourselves that the agenda that TERI North America and Yale have been following in this
Summit is now finding its way into the White House communiqué that summarizes the discussion between
the two leaders.




/ 5" US-INDIA ENERGY PARTNERSHIP SUMMIT /

| would like to talk about these issues which have been discussed at previous editions of the Summit and
now the meeting between the two Heads of State, which will actually give us an opportunity to build on
some of the professional content that should define the relationship between the US and India. There was
a discussion on nuclear energy, of course, and that's something that India has been pursuing for a while.
Energy access was talked about and this, if | may say so, is something that TERI has been in the lead
for a number of years. We have been deeply concerned about the fact that there are 1.3 billion people in
the world who still have no access to electricity, and more than twice that number use very poor quality
biomass for cooking in their homes. All of these have terrible implications for indoor air quality and human
health. They also talked about reducing greenhouse gas emissions, focusing on energy security, clean
energy, and climate change.

| want to mention to this august audience that since the new Government has taken office, we have
been working with at least four of the ministers in the new Government to impress upon them that energy
security is a very serious concern for a country like India. This is not so much the case any longer for
the US, because the energy scenario in the US has changed substantially. But then again, there might
be opportunities for cooperation. One of the things that you heard Prime Minister Narendra Modi talk about
in this little video that you saw, was the possibility of exporting natural gas from the US to India. So there
could be opportunities for arriving at solutions that are of common benefit to the US and India.

They talked about an energy—smart cities partnership and | want to mention that the Ministry of Urban
Development, which is responsible for promoting 100 Smart Cities in India, has reached out to TERI and
we are now getting into a Memorandum of Understanding (MoU) with them by which we would be their
knowledge partners of sorts, for making this happen. | think that linking up with US organizations would
be extremely useful.

There were discussions on HFCs (hydrochlorofluorocarbons) and the Montreal Protocol. That again, is an
issue which has been a bit of an irritant between the two countries, but | hope this can be resolved very
quickly and | hope there will be a reappraisal by which we can get rid of this greenhouse gas which, of
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course, is used as a refrigerant. There were also discussions on air quality and on the US-India Climate
Fellowship program.

Lastly, there was also in the communiqué, a discussion, or at least a mention of a partnership between
the Export—Import Bank and IREDA, i.e., the Indian Renewable Energy Development Agency, for a billion
dollar fund by which renewable energy could be promoted in India.

All these are very positive developments. They are very much at the core of what TERI has been working
on and | would say, at the core of what Yale has been committed to. | had the privilege of working at
Yale, many years ago. | had spent a semester teaching there, but more recently | was involved with
the establishment of the Yale Climate & Energy Institute. President Dr Peter Salovey has renewed his
commitment and that of the University to seeing that Yale becomes a model of sustainable development.

The last point | want to make is that, we have actually done a major project for the US Government on
smart solutions for sustainable cities, which my colleagues have contributed to, and we have brought out
a paper on this, which is available to all the participants.

I would like to conclude by saying that we have an exciting set of opportunities before us and | hope all of
us can work together to move the two countries, and | would say the world, towards a sustainable future.})

Dr Peter Salovey, President, Yale University

| am delighted to be here and on behalf of Yale University,
| want to welcome you to the 5th US-India Energy
Partnership Summit. We are delighted to continue our
partnership with TERI and with Dr R K Pachauri. We have
long been partners through our Climate & Energy Institute
that Dr R K Pachauri helped direct and in general through
our School for Forestry & Environmental Studies.

[think what | could probably best speak about thismorning,
in the few minutes that | have, is the role of universities in
all of this.  am not an expert on international relations and
others will probably have more cogent comments on the
interaction between Prime Minister Modi and President
Obama these past couple of days, which | think is very
promising. But | think universities can play an important
role in advancing sustainable development at local and
global levels, thereby, promoting a secure energy future. :' i

There are several aspects of university life that we can bring to bear on these questions. The first one is
fairly obvious. Universities can continue to advance the science of climate change and its consequences
as well as the science of alternative energy sources. We can also sponsor policy research to illuminate the
consequences of corrective actions. | think it is worth noting that half of the scientists and policy experts
who constitute the Inter-Governmental Panel on Climate Change are actually university based right now.
Yale has committed itself, over the last 100 years but especially the last decade, to be a training ground
for aspiring leaders in environmental science and it intersects with management, law, and policy. We
also have, as you heard, a Forestry & Environmental Studies School that has focused on these issues
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perhaps longer than any other in the US. There are 15 institutes, centers, and programs directly linked to
scholarship and research on studies of the environment and sustainability and alternative energy.

The second major area that | think universities can address is energy technology itself. There are many
universities devoting significant research resources to develop carbon free technologies — solar, wind,
geothermal — but also looking to do research on more efficient ways to use carbon-based fuels; more
efficient ways to build buildings, to improve building materials; and, more efficient ways to design
buildings, vehicles, power plants, etc. At Yale, this is happening in our Architecture School in collaboration
with the School of Forestry & Environmental Studies and the Climate & Energy Institute. The third area
where universities can get involved is through our educational mission. Many of our students graduate
and become leaders of major environmental organizations in the world. Ms Frances Beinecke is a good
example — she studied at Yale and now is the President of the Natural Resources Defense Council.

Finally, what universities can do is become demonstration sites for best practices. | think this is the
area where Yale has been a little bit different than other universities. We committed to greenhouse gas
reductions and tried to demonstrate that we can do that. We can make our goals in ways that are not
so expensive that they are not practical for a university setting. We can also become test beds for other
policy ideas. We just committed last month, for example, to doing an internal carbon charge on campus.
We have a committee that is figuring out how to implement it, but given that nearly every economist who
works on these problems thinks that it is one effective intervention, we thought of trying it out. Let's make
the university a kind of community that imposes a carbon tax on itself. We can use the revenues it generates
for investing in green energy projects on campus. However, we need to see if we can determine how
effective it is in changing behavior and also throw light on some of the challenges we face in implementing
such a charge.

Yale initially set its goals for 2020 back in 2005. We then renewed them in 2010 and again last year. We
are trying to set an example for other universities. Even though the size of our campus has grown by
12 percent since the initial statements in 2005, we have already reduced greenhouse gas emissions by
16 percent and we think we will achieve our goal of a 43 percent reduction from the 2005 levels by 2020.

The last thing | will mention, because it has been in the news, is that students on many university campuses
are demonstrating on the issue of endowment investment policies, mostly on the divestment of endowment
from companies that work primarily on fossil fuels or coal. Yale is not divesting per se, but our chief
investment officer has written a letter to all our external endowment managers indicating that as a matter
of sound business practices they should take into account the effects of climate change on businesses
in which they might invest or anticipate investing, and to anticipate future regulatory actions in response
to the externalities produced by the combustion of fossil fuels. In this, we will also be evaluating proxies
and voting proxies in a more assertive way than we have in the past. They are all actions that can be taken
around university endowments that might or might not involve divestment. For Yale, they won't involve
divestment, but they will involve other kinds of activities.

| am actually a social psychologist by background and not an economist or climate scientist, or
environmental studies policy person. | am a psychologist and we are in the business of actually motivating
behavioral change in individuals and | realize that to change long-standing habits and practices is not
easy. But, we do have a set of principles and technologies that we can implement and | am hoping that, in
addition to all that we try to encourage through university leadership, | can also play a role in encouraging
my field of social psychology in taking up relevant approaches to behavior change in this area. That
is precisely what we need to do every day if we want to ensure a sustainable world and | hope that in
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whatever settings we come from, we can look for ways as global citizens to encourage behavioral change
at the individual level, as well as at the institutional level, for example, the university level, and of course at
the level of public policy too.

Special Remarks
Ms Leocadia Zak, Director, US Trade and Development Agency (USTDA)

‘ ‘ As | listened to the remarks

in the opening video, it hit right on some
of the key points that we wanted to talk about
this morning. First of all, as President Obama
indicated in the video, this is a defining time
with respect to climate change and what we
can do to accomplish that. The second point
that | heard from both President Obama and
Prime Minister Modi in that video this morning,
was the fact that to accomplish this, we have
to do it together, and we have to do it in
partnership. | have to say that’s a little bit of
what | would like to discuss this morning on
how we are doing it in partnership. Frankly,
as | looked down the row here this morning, |
actually see how we are doing it and | want to
thank my partners who are here.

USTDA has had a long history with TERI, with FICCI, and with the Department of Energy, the Department
of Commerce, and with Yale. All of these organizations are working together to be able to address this very
important issue and it takes not only nations but also organizations. The private sector plays an extremely
important role too with respect to being able to reach our goals and combating climate change.

Andthat'sexactlywhatUSTDA does. Itbringsthe US private sector andlinksitwithinfrastructure opportunities
in emerging economies. In particular, we focus on energy, transportation, and telecommunications; but
we are here to talk about energy. As a matter of fact, USTDA has sponsored over 100 activities in India
that have led to billions of dollars in US exports. The reason | mentioned both of these is because what
we are doing in moving forward is something that we can do in partnership, but it is also something that
is mutually beneficial. It has mutual benefits with respect to economic growth, combating climate change,
sharing technology, and having the private sectors involved.

How does that happen? One of the things USTDA has done in collaboration with the Department of
Commerce is that we have developed the Energy Cooperation Program in India, which is both Government-
to-Government as well as private sector. In that group, they also have been focusing on Smart Cities.
Yesterday, you received a copy of the paper that TERI mentioned and USTDA's Energy Cooperation
Program has collaborated with respect to this paper, which is one of the ways in which we are all
working together.

The USTDA also brings practical solutions that involve the private sector. We fund feasibility studies,
technical assistance, and reverse trade missions to the US. Just as we focus on smart cities, there needs
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to be a significant focus on the electricity grid and the power grid and how technology can help do that. As
a matter of fact, USTDA provided grant assistance to Tata Power and we set out a roadmap of technology
to be able to reduce losses in the grid. It is one thing to be able to provide funding for a roadmap, but |
want to see what the results are. | have to say that we have seen tremendous results from US technology
and goods and services combined with Indian services and technology, with respect to those grids. It is
focused on 34 grids and what we are seeing is that there have been reductions in losses from 53 percent
to 11 percent. So, this is a collaborative effort, it is something that is focused on technology and it is
something we have learnt which we can apply to smart cities of the future. This is a perfect example of
how we are working together in partnership.

| think another potential partnership for the future is the announcement made by USTDA yesterday of
allocating USD15 million over the next five years for project preparation in infrastructure projects in India.
That will fit in very nicely with the Export-Import Bank’'s commitment. One of the things we do is preparing
projects for financing which can be done by the Export-Import Bank, the Overseas Private Investment
Corporation, The World Bank, and others.

So, this is a collaborative effort between the US Government and also our partners from India. To be able
to accomplish our goals we need the involvement of not just governments, but the private sector, and the
people. It's about what we can bring as well as demonstrate, that which is working, and how it is benefitting
the people. We need to work collaboratively to develop both of our economies in a mutual way. JY

Mr Sidharth Birla, President, FICCI

“ At the outset, kindly appreciate that |
am not an energy or climate expert, so
| am just going to express some thoughts as
a representative of business. What we are
discussing here is the use of energy and energy
security. For India, energy security is of prime
concern if we want to achieve our economic
goals. This is one area where India and the US
can effectively cooperate, in achieving India’s
long-term energy security, and perhaps the
cooperation can be much higher than that with
other nations. How and which form it takes is
something that is yet to be seen.

With regard to the use of energy and how
industry addresses energy and clean energy,
I will just mention that rapid urbanization and
improved standards of living mean that our
energy demand has grown and will grow
significantly. In fact, our energy planning is
based on the objectives of high economic growth as well as providing electricity to all in India. We are
looking to sustain a growth rate of eight percent at least for the next 20 years, without which it is going to
be very difficult to address poverty and meet our human development goals. Therefore, the challenge for
us, and for business, is to maintain a very fine balance between environment, growth, and energy sources.
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If I may digress, nobody denies that clean energy or responsible use of energy is essential. But, at the
same time, if you look at the priorities of India or indeed that of other developing nations, we believe that
poverty is the biggest curse that needs to be addressed. We want to be responsible and at the same
time we have to at least maintain the minimum standards and see what is done in the larger interest of
the society. If we only strive for a 100 percent clean energy society and global standards, it may not be
possible to achieve our bigger priority needs. The single largest need of a developing nation is to provide
jobs and to remove poverty, which becomes the overriding concern.

India is the fourth largest energy consumer in the world after the US, China, and Russia. And 67 percent
of our energy needs are met by thermal power whereas renewables contribute only 13 percent. If we are
going to meet the economic goals that we are talking about, we will need to almost double our existing
capacity of power until say, 2020. Against the 200 gigawatts of power that we have, we are going to go
up to 390 gigawatts until 2020. We have to make an appropriate mix of energy sources because we have
to be conscious of the environment as well. While our dependence on fossil fuels, especially coal, has
to continue because we have an abundance of coal in the country, India has voluntarily embarked on
developing a low carbon strategy, and renewable energy is central to it.

A few weeks ago, Prime Minister Modi, who is also an ardent supporter and an advocate of renewables,
set an ambitious target of adding 1,000 gigawatts each of solar and wind power by 2024. He has exhorted
us to move from zero defects in our manufacturing products towards zero effect on the environment. This
is an aspirational goal that he has given to industry, which automatically implies that we have to find ways
to reduce our carbon footprint.

There is obvious scope to promote sustainable innovative business models in the renewable energy
space. In the short-term, we are looking at an investment of almost USD100 billion over the next four years
and we are working on a policy framework to enable the same. Another USD50-60 billion will be required
for the transmission and distribution infrastructure, to take power to the people.
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The learnings from innovative financing mechanisms used in developed countries for clean technologies
can be shared with our policymakers and industry and this can help us learn from your good practices
and help us create sustainable revenue models for these kinds of energy sources. India has significant
potential for renewable energy development, yet, realizing its ambitious goals will be difficult without
support from partners like the US. | have alluded to sharing of information on financing mechanisms as
well as the need for cutting edge R&D from the US. You can also help us evolve strategies to promote
transfer and scale up climate-friendly technologies at various levels.

Translating this support on the ground will require partnership between governments, research institutions,
universities, and of course, businesses. All the cooperation that | have referred to assumes particular
significance for us in the context of the recent policy move of ‘Make in India’ by our Government, to spur
manufacturing and infrastructure.

In the next wave, | am sure you will see significant policies and plans in the area of skill development,
where again we can try to build in sensitivity to energy sources. On behalf of FICCI, in closing, can | urge
friends in the US to come forward and help India in building an ecosystem for spurring a high growth
trajectory for renewable energy in our country? Universities, research institutions, and companies with
extensive technology and experience globally, can and must be part of India’s clean energy revolution.
And we would like to very much welcome you as partners in our progress.

Special Addresses by Guests of Honor
Mr Bruce Andrews, United States Deputy Secretary of Commerce

‘ One of the themes that | have heard most about this morning, one which is very important, is

partnership and collaboration From the Department of Commerce’s standpoint and from that of the
US Government at large, we are here to be a partner and help India meet its power needs. This is an ongoing
work-in-progress to the extent that India is busily evaluating regulations, incentives and what it is going
to take to make significant progress of
going forward. What | want to do is talk
a little about the role of the Department
of Commerce in both working with
American and Indian companies, and also
working with governments, particularly the
Indian Government.

As many of you know, Secretary Pritzker
visited India and met Prime Minister
Modi with Secretary Kerry in July and
she came back very impressed with
the vision and also with how we can
partner and work together to facilitate
to realize this vision. One of the focus
areas was how to help and make it
easier for American companies who
want to be part of the Indian market. The
announcement by President Obama
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and Prime Minister Modi of the infrastructure collaboration plan is something we are very excited about.
When you talk about transportation, it's not just about the power sector, but also about the water sector
and sanitation sector and also about how our two economies, our companies, your companies, the Indian
Government, all work together to address your needs.

We have a couple of other upcoming things that we are very excited about. One is the US-India Technology
Summit in Noida, India in November 2014, which we see as a real opportunity to build partnerships and
collaborations between American and Indian technology companies. We also have two infrastructure-
focused trade missions going to India, where we are taking American companies over and meeting
both with the Indian Government and potential Indian business partners to help address India’s
infrastructure needs.

In order for all of this to be successful, | think we need to look at the business climate. In the US, the Export—
Import Bank has signed an MoU with the Indian Renewable Energy Development Agency to make a USD1
billion fund available for financing these types of projects, which we think is very exciting. However, to
make this all work, you have to have a business climate which is ready to support it. Enhancing market
access is something we spend a great deal of time on at the Department of Commerce. We also work with
governments to make sure that companies who want to invest in that country, and who are ready to export
goods and services, find a hospitable business climate to do that.

Both sides are, therefore, encouraged by Prime Minister Modi’s goal to move India up The World Bank’s
ease-of-doing-business curve. While talking to American companies, we found they are very excited about
the Indian market — they see great opportunities but they also see challenges. | think that's something
we can all work on collaboratively because we share the same goals. We all want to accomplish the same
goals of a prosperous and successful India with a strong energy sector and one that helps to bring people
out of poverty. It is extremely important and power is a key component of that.

From the Department of Commerce’s perspective, we are committed to working as a partner and look
forward to working with all of you to make this a success. 3

Mr Jonathan Elkind, Assistant Secretary
for International Affairs (Acting),
US Department of Energy

‘ Within the frame of our discussion, Accelerating

Resilient Growth and Development, | think
it is important for us to acknowledge the different
positions. There are two countries involved and being
cognizant of that helps us remember the challenges
and opportunities, differences and overlapping areas
of interest.

| would like to focus in particular on two very important
areas: the first is urban energy, which is a challenge
faced by both India and the US with different textures,
and also the challenge around access. What unites
these two different areas of focus within the broader
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framework of resilient growth and development is the importance of innovation and economic opportunity
for investors, be it Indian or American.

The US and India have a strong existing set of partnerships that are addressing these critical areas of
urban energy and access, and as a consequence of the understandings reached between Prime Minister
Modi and President Obama yesterday, | think we have an even greater opportunity moving forward.

Already, we have had in place the Partnership to Advance Clean Energy which has had both deployment
and research areas of focus. Here, | highlight the innovation theme and the very important strengths that
Indian and US researchers have, many of them head of class researchers in their respective fields, can
focus on together. We have brought into existence, in the last couple of years under the joint Clean Energy
Research & Development Centre, three research collaborations. One is focusing on advancements in solar
photovoltaic technologies and particular applications specific to the realities of the Indian and US markets.
Another is focusing on the built environment, looking at energy simulation tools, data benchmarking
guidelines and other technical approaches that can help to make our buildings more energy efficient.
We are also working together very closely to move forward in the access arena. This is existing work
and, for example, | would point to the USD8 million PACEsetter Fund that was set in motion earlier this
year to focus on early-stage innovative off-grid solutions. We are also working on a number of important
multilateral collaborations together through the Clean Energy Ministerial. One of the particularly promising
collaborative initiatives has been the so-called 21st Century Power Partnership. It is all about business
models and technical approaches that can help integrate variable renewables and other low carbon
opportunities into our electricity grids.

With regard to the smart cities initiative announced yesterday, | would like to add a little bit of context.
Three and a half billion people around the globe already live in urban centers today and the United Nations
tells us that the number will double in the next 30-40 years. So, by the second half of this century, the
urban population will be the dominant share of the globe’s overall population. And with this ever greater
shift to urban life, our cities will get more complex, hungrier for energy, and more challenging to manage.
For the two democracies, we see this in our everyday reality, already.

The question is how one can not only germinate good practices, good technologies in isolated places
in our respective countries, but also how one can demonstrate and replicate success. It is important to
provide good opportunities for investors in any event, whether they are investors from India or investors
from the US, and see favorable returns.

All the panelists today have stressed the importance of good ideas about how to address the challenges
of resilient growth and development, basing our efforts on shared goals and objectives, and then building
the partnerships that can not only enable our research communities to work closely together, but also our
businesses, and thus move us towards the sustainable, reliable energy future that we need to create for
both the Indian and the US populations. J)
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CLEANTECHNOLOGIES FOR DECENTRALIZED ENERGY ACCESS

Chair
= Dr Michael Schulhof, Managing Director, GTI Capital Group LLC

Rural Energy in India: An overview
= Mr I H Rehman, Director, Social Transformation, TERI

Panelists

= Mr Robert Ichord, Deputy Assistant Secretary for Energy Transformation, US Department of State
= Ms Susan Casey-Lefkowitz, Director of Programs, NRDC

= Dr Zia Khan, Vice President, Initiatives & Strategy, The Rockefeller Foundation

= Ms Radha Muthiah, Executive Director, Global Alliance for Clean Cookstoves

= Mr Anand Subbiah, Executive Director, MclLean Development Group

The session on ‘Clean Technologies for Decentralized Energy Access’ focused on the importance of
the availability of clean energy technologies without disturbing the GDP growth of a particular country.
It sought to address the basic question of creating a viable equilibrium between energy distribution and
energy independence without harming the environment.

The session was chaired by Dr Michael Schulhof, who remarked that the title of the session may appear
simple, but the solution is highly complex. There are various sources of energy, such as wind, solar, fossil,
and nuclear, but applying them in a decentralized manner that distributes energy equally is a difficult task.
Some of the major questions included, who are the stakeholders, where can one expect scalability, does
it arise from the lower levels, and who by definition are less well off, etc.
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Presenting the Indian perspective, Mr | H Rehman focused on the role of social enterprise as a vehicle
for improving access. There are close to three billion people dependent on biomass or inefficient cooking
technologies and almost half of them lack electricity. The problems are diverse, in terms of access to
technology, low affordability levels, and the poor reach of modern technologies. Looking at the failure
of centralized grid extension, the need for creation of social enterprises that can be a vehicle for energy
access is widely felt. In India, there are more than 30 percent of households still to be electrified. And even
in those households and villages that are electrified, the levels of availability and reliability is low. In this
scenario, decentralization makes sense along with entrepreneurship at the grassroots level. The need is
to focus on customization, i.e., provision of appropriate energy services. TERI's work focuses on creation
of village level enterprises, cluster level entrepreneurship and provisioning of services through enterprises
such as managing solar charging stations and microgrids in rural areas. The services are provided with
the participation of the private sector and financial institutions. The operation and its viability, therefore,
are completely sustainable. The ownership lies with the entrepreneur who is at the last mile. Hence, the
linkage between the last mile and the households becomes critical. These enterprises actually act as a
bridge between the big technology players and the end-users. This bridge is very critical and requires
nurturing and support.

As part of the initiative, TERI has reached out to villages across 22 states in India. In nearly 3,000 villages,
the entrepreneurs, i.e., 200 retailers and wholesalers, are providing the necessary access to services.
What emerges out of this is a range of business models and partnerships. TERI’s Lighting a Billion Lives
campaign is one such example which is now spreading across several countries in Africa and South
Asia. Several women’s groups participate in the manufacturing of cookstoves and local assembly of
technologies.

Women entrepreneurs providing energy access are making a difference in hundreds of villages. They
are connected to the biggest manufacturers and suppliers of solar PV. Tax reforms related to provision
of clean cooking options have also been initiated at the state and grassroots levels due to the effort of
TERI and entrepreneurs. The main aim here is to build an integrated domestic energy market which takes
care of both cooking and basic lighting. Thermal power and renewable energy go hand in hand and their
functioning mainly depends on the localized solutions along with larger integration.

The discussion also touched upon the efforts of Project Surya, which looks at black carbon emissions and
the relation between cooking and its climate implications, in terms of its scalability. It identified climate
credit as one of the options. The focus here is not only on the avoided CO2, but also on short-lived climate
pollutants, specifically black carbon. The idea is to bring climate finance to the doorstep of clean cooking
solutions which are not only related to biomass; it could be improved cookstoves or even induction cookers.

The focus of climate credit is to create a path where finance and enterprise can work together to resolve
the issues of affordability. The initiative of institutionalizing technology is now happening thanks to the
efforts of various organizations like UNEP, Nexleaf, Luminous, and several other such partnerships. These
collaborative efforts are trying to take modern technology down to the grassroots. For instance, a mobile
phone can monitor the cooking usage on a real-time basis. The device consists of a thermal sensor
which sends live data for each cooking event that occurs. This enables easy monitoring, verification and
validation required for tapping into carbon finance. Several sensors have been installed in different sites
across the country. TERI has networked with financial institutions which can easily transfer resources to the
end-users. This clearly indicates that if US companies collaborate with institutions in India, change can be
brought about at the grassroots which will help scale up such initiatives.
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Mr Robert Ichord raised the point of energy efficient appliances as far as rural electrification is concerned.
Both the US and India have to address the urgent need to tackle the issue of energy access. India not
only has the technology and manpower but also significant potential to develop a roadmap. Even though
the LED lights and solar home system appear to be cost-effective, they are not so for India where issues
of affordability persist. We need to look at institutional and financial frameworks that facilitate bringing in
resources, entrepreneurs, and stakeholders to expand their models. For example, in Bangladesh, a solar
home system has been installed as part of an integrated project. It has reached three million homes, the
subsidy has been removed and now it is advancing into minigrids with the help of NGOs and private
partnerships.

Hence, both top-down and bottom-up approaches are required to work in tandem. The key factors relate
not only to financing and credit, but also to training of SMEs. Warranties are highly essential in terms of the
quality of the services and also to retain customers. Decentralization of minigrids at the household level is
important to meet the huge demand in a short period of time. Attention also should be given to innovative
financing mechanisms to make the projects attractive to financers. The discussants hoped that the new
government in India would provide greater support to concessional financing as it is critical in the early
stages of the project. It is essential to test these frameworks both at the central and state levels.

The recent meeting between President Obama and Prime Minister Modi reflected their commitment to
advancing clean energy rapidly. It also showed that the partnership between the two countries is critical
to face the growing challenge of climate change. Off-grid offers solutions to the growing needs of energy
access, but it has its own problems such as financing, technology awareness, and access to information
especially at the local level.

The panelists brought forth some valid examples of how the scenario is improving. The Natural Resources
Defense Council (NDRC), in collaboration with the Self Employed Women’s Association of India (SEWA) in
the state of Guijarat, is working with salt farmers where brine is pumped up and then dried. Solar power is
now being used to pump up the brine instead of diesel, also increasing its energy efficiency. This is also a
perfect example of coupling renewable energy and energy efficiency to encourage financing mechanisms
and raising awareness about clean technology. Ms Susan Casey-Lefkowitz noted that increasing credit
and subsidies is equally essential as is bringing together people from various communities to cooperatively
access the mechanisms and available technology.

Dr Zia Khan stated why it is important to address the problem of rural electrification and the associated
social and economic benefits. The Rockefeller Foundation focuses on innovations that are intermediate
between domestic use and large power plants. Plants in the 20-50 kilowatt range offer off-grid power
solutions in villages not only for domestic use, but also for stimulating microenterprises and economically
productive loads. The Foundation has launched SPEED (Smart Power and Environmentally-sound
and Economic Development), an initiative to address the twin challenges of energy deprivation and
poverty. The Foundation caters to three kinds of customers: anchor load, households (for lighting), and
microenterprises (cold storage). It has also launched an initiative to create a fund of USD65 million to
build these systems in 1,000 villages in India, mostly in Bihar and Uttar Pradesh. The Foundation plays a
competitive role to mobilize resources, grant funding on policy research, and creating predictability and
stability. It also aims to provide revenue guarantees to energy service companies that are unfamiliar with
village situations. Hence, their role is to find the catalytic points in the system and overcome all these
barriers to build momentum in the market. With the help of their partners, a target of 1,000 villages has
been set to demonstrate a catalytic funding market solution.
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Ms Radha Muthiah added another dimension to the discussion by mentioning that the goal of the Global
Alliance for Clean Cookstoves is to reach 100 million households by 2020. Their main focus is to ensure
access to clean cooking solutions, i.e., both clean burning stoves and usage of clean fuels. A market-
based approach is certainly suitable; however, the consumers too need to be kept in mind while devising
appropriate solutions. Certain households may have access to charcoal or kerosene, though these are
not clean fuels. Efforts should be made to provide them with clean burners and efficient stoves. The goal
of 100 million households is proposed to be met with the help of effective partnerships and engaging
the right people. The interlinkages that occur across the supply chain are vital, whether it is the fuel or
cookstove supply chain. Getting to know the customers is essential to understand their needs and also
some of the basic things that perhaps the global community has not addressed so far. A cookstove should
be seen more as a consumer product.

Trustworthiness of the seller of the cookstoves and quality of servicing, etc., are also imperative. The work
in the field must be handled and facilitated by the respective partners, e.g., SEWA or TERI. The other issue
that was addressed was affordability. A USD50 stove may seem cheap, but is certainly quite expensive
for the poor in India. Hence, ensuring consumer finance helps in market penetration. The discussion
also underlined the important role played by the scientific community in the area of regulation, such
as standards, problem solving, product testing, and quality assurance. The labeling and certification
of equipment allows the consumers to make informed choices and also compare different products.
This also helps investors to distinguish between products or stoves or even companies. Here, global
cooperation also holds the key, as far as technological exchange between countries is concerned. There
is a fundamental gap that exists between the available funding and the capacity and investment readiness
of the enterprises in the market. This exhibits the need for the structuring of financial mechanisms.

Mr Anand Subbiah spoke about the need of a range of business models which facilitate energy access.
There is no unique, universally applicable solution. For instance, a solution which works in Bihar may not
work in Uttar Pradesh. The African and South Asian countries may have commonalities, but the business
model has to be customized. The key issue in energy access is certainly the lack of standardization.
China, for example, is facing lot of trouble as they have installed a huge number of solar photovoltaic in
the recent past— around 20 gigawatts in the last three or four years. But they are now facing problems with
quality, reliability, operational malfunction, and maintenance.

Apart from the business models, Mr Anand Subbiah added another element to the list of challenges
mentioned earlier. The legal policy and regulatory framework is quite weak in many countries though not
in India, which hinders the development of services and measures. On the financial front, a significant
gap exists between different business models, different approaches, and bringing them together to
secure finances. For project developers, basic issues such as payment security, base load guarantees,
high lighting use for a few hours in the evening, etc., pose a challenge to implement a decentralized
energy project.

The discussion also highlighted the problem of maintenance and operation in a decentralized energy
project. Sending personnel to train people in remote and rural areas is not only expensive and time-
consuming but also challenging. The cost of operation and maintenance can be very prohibitive. In Nepal,
for instance, several good projects are running successfully and the villagers only pay for the operation
and maintenance as they cannot afford to bear the total cost. When certain parts require replacement or
repair, however, they refuse to pay up, which affects the whole system. Hence, developing the supply
chain to get to these rural areas reliably and cost effectively is very critical.
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As far as financing the business models is concerned, it was pointed out that the private sector
looks for profits. The element of corporate social responsibility is not often considered. Here, public
sector finance becomes very critical. The example of the US is relevant in this scenario. The US had
a widely dispersed population in rural areas which was very hard to electrify. The big utilities refused
to go there. In 1935, a Rural Energy Act was promulgated which helped electrify the country through
rural cooperatives. For many years, public money was used to give loans and then eventually the
government started providing loan guarantees. This still continues but with private involvement. However,
the rural cooperatives can still get financing easily from the government. Hence, a balance ought to be
found between public financing and private sector initiatives to get things done.

Key Highlights

= [t is important to ensure the availability of clean energy technologies without disturbing the GDP
growth of a particular country.

= The session addressed the basic question of creating a viable equilibrium between energy
distribution and energy independence without harming the environment.

= Close to three billion people worldwide are dependent on biomass or inefficient cooking
technologies, and almost half of them lack access to electricity. In India, more than 30 percent of
households are still to be electrified.

= Social enterprise can play an important role as a vehicle for improving energy access, along
with decentralization. Women entrepreneurs providing energy access are making a difference in
hundreds of villages.

= There are various challenges and issues in ensuring energy access. These include access to
and reach of technologies, inadequate financing and low affordability, lack of appropriate training,
need for customization of technologies for different groups of consumers, lack of standardization,
quality and reliability of services, restrictive legal policy and regulatory framework, maintenance
and operational malfunctions, etc.

= Climate credit can bring climate finance to clean cooking solutions. Its focus is to create a path
where finance and enterprise can work together to resolve the issues of affordability.

= Both top-down and bottom-up approaches are required to work in tandem. Similarly, there needs to
be a balance between public financing and private sector initiatives.

= Decentralization of minigrids at the household level is important to meet the huge demand in a short
period of time. Innovative financing mechanisms will make the projects attractive to financers.

= Coupling renewable energy and energy efficiency can encourage financing mechanisms and raise
awareness about clean technology.

= A market-based approach can ensure access to clean cooking solutions, i.e., both clean burning
stoves and usage of clean fuels; however, the consumers need to be kept in mind while devising
appropriate solutions.

= Global cooperation also holds the key, as far as technological exchange between countries
is concerned.

= Afundamental gap exists between the available funding and the capacity and investment readiness
of the enterprises in the market. This exhibits the need for the structuring of financial mechanisms.

= There is no unique, universally applicable solution. A range of customized business models are
needed to facilitate energy access.
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KEYNOTE ADDRESS
Dr Rajiv Shah, Administrator, USAID
‘Solving At Scale: A New Model of Partnership’

‘ When | amreminded of events like Typhoon Haiyan,

lamreminded of the factthatthose types of climate-
related emergencies now happen far more consistently
around the world. Dr R K Pachauri’s leadership in
helping the world to recognize the challenges and the
solutions to a changing climate continue to inspire many
of us here in the Obama administration and all around
the world. | would also like to welcome Dr Peter
Salovey, the President of Yale University, and other
distinguished guests.

It has been really exciting to work with TERI over the years
and in particular as we launched our global development
laboratory last year, in the US. We are proud to note that
TERI is a critical and important partner of the community
of scientists that are trying to come together to tackle the
world’s most challenging problems.

It is particularly exciting to be with you all here today and to be with Dr Pachauri, just after Prime Minister
Modi’'s extraordinary and important visit to the US. The reception he received in the Madison Square
Garden, the power of the business community that came together to hear his message of hope, resilience,
effectiveness, and investment, the emotional connect that so many Indian Americans share for a leader
who has managed to secure the first major significant win in Parliament, therefore, has the political mandate
to make the changes that | think will help India advance its own development. And | can speak on behalf
of President Obama in thanking those of you who participated in these last few days. | think the President
himself took a great deal of confidence and enthusiasm about a renewed and reprioritized relationship
between the US and India.

Itisinthat contextthat we ask ourselves what are some of the mostimportant things this renewed relationship
can in fact accomplish. From health and agriculture to climate change, | have seen the optimism of this
new relationship yielding real results in just a few months. | have also seen Indian health experts leading
the fight against preventable child deaths in India, around the region, and now increasingly around the
world. As India has increased its funding for the 184 districts in the country, where 1.4 million children still
die under the age of five; as they have created targeted evidence-based strategies; these initiatives serve
as a great example of India’s leadership and also give us hope. We know that its leadership will extend
more broadly and | welcome the recent announcement that India is contributing USD12 million into the
Ebola response in West Africa. In my mind, the resources in India are less important than the technical
leadership of Indian doctors, critical care nurses, and public health experts that will now come together to
help assist all of us in a coordinated international effort to address that immediate challenge.In the same
way, we have seen our partnerships with India seriously addressing the needs of hunger and malnutrition
which are still too persistent in a country that has experienced economic growth over the last 10-15 years.
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We know that through our partnerships in the past, we had shared in a common green revolution and now
for taking our current partnership forward, we are eyeing Indian technologies and innovations ranging from
improved crops to improved use of mobile phone connectivity to more efficient use of fertilizers and water,
yielding a new sustainable green revolution that can empower agriculture and help in poverty reduction
and, most importantly, address the 840 million people who go to bed hungry around the world. These
challenges can be faced in a sustained and active manner.

One of the partnerships | am most proud of is a partnership between USAID and FICCI. Our partnership,
which we call the Millennium Alliance, has helped to identify and invest in Indian entrepreneurs and
innovators who are creating businesses that bring technology and science for the purpose of reducing
poverty and suffering in a sustainable way. One of my favorite projects in that cohort of winning projects
is called AgSri, which is a sustainable sugarcane project. And they found that by spacing the sugarcane
and using water and fertilizer in a more careful and sparing manner, you can double yields, improve
economic outcomes, and protect the environment and create sustainability, all at the same time. These are
the kind of innovations that we want to nurture in India and share around the world, and this is the model
that we would like to see more actively deployed in the energy sector which, of course, is the purpose of
our gathering today.

We are beginning to see the emergence of leaders who have a portable credit guarantee from USAID’s
development credit authority. The main objective is to bring solar energy to the poor and invest in rural
microgrids that can help address energy access in a sustained business model. We have also seen
USAID’s grantees like Mera Gao Power and Gram Power setting up off-grid systems that are reaching
world communities with new energy solutions, bringing light and low-cost energy in an effort to employ
more people, create more jobs, and enable a better standard of living.

We have in fact invested, as | noted last year at this
setting, more than a USD100 million in a public—private
partnership to nurture these types of innovations and
partnerships that are certainly green and that also
advance the cause of energy access and sustained
energy production. And this new model of partnership
is one that | would like to speak about as | come away
from Prime Minister Modi’s visit with the strong belief that
we can now take a series of successful yet small-scale
partnerships and take them to a far greater scale.

At USAID, we have transformed the way we work. It
used to be the case earlier, if we wanted to build a road
or a power plant, we hired a contractor. And as directly
linear as that is, it ignores the reality that today our
resources are miniscule compared to the vast amounts
of foreign direct investment, local wealth, and private
capital flooding into every single sector that we work,
from health to energy.

Therefore, we have created new tools to engage the
private sector, mobilize private capital, and engage
countries and governments to be more effective at
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quickly seeing that private capital deployed for the purpose of poverty reduction is utilized. And it is
in that context that we are excited about some of the major new initiatives we have heard that India
will now make a priority. The Prime Minister spoke about the desire to accelerate energy access for all
Indians, which we think is a laudable, critical, and necessary goal. Together we have already leveraged
USD2.4 billion in private—public investment partnerships with India. And, as part of these efforts, we have
teamed up with the Sakaar Foundation, a local leader in India serving the needs of the poor. Together we
are establishing six laboratories throughout southern India that will expressly focus on solutions for the
marginalized population. These are just some of the examples that we can pursue while going forward.

Today, 76 million families in India do not have access to electricity and everything that it provides. For
instance, children still study under street lamps, businesses close at dusk, and clinics struggle to keep
vaccines cold in a country that, as the rest of the world noted with great enthusiasm, just sent a rover to
Mars. This kind of dichotomy is ironical and we know how to change this reality. We know that it is not going
to be a series of small-scale individual projects that leads to this transformation. Instead, it requires new
technology, and that is why today | am proud to announce that we are investing up to USD30 million to
address the challenge of intermittency on the grid and to create a ‘Green the Grid’ initiative as part of our
clean energy partnership with India.

But technology alone will not be enough. We also need to ensure that the Indian government fulfills the
major commitments and reforms it has publicly pledged. We are aware that the government has prioritized
hydro power from Nepal and elsewhere. We also applaud the new agreement that the Prime Minister has
signed with Nepal to create a framework for India’s purchasing and deploying some of the access to
that power. If India now engages in a power purchase agreement with Nepal they will unlock billions and
billions of dollars of private investment that can create about 5-10,000 megawatts of energy quickly and
that too in a clean and efficient way, avoiding additional carbon emissions and pursuing the goal of climate
change and energy access at a real scale. Therefore, we would like to work together to move that forward.

It is a clear fact that, if India fulfills its commitment to a handful of mega solar projects, each of which is
larger than a gigawatt in terms of producing energy for the grid, then we can have a new global leader in
solar power. And, we are eager to help India actually execute the power purchase agreements that will
be required in the long-term, credible and backed by real risk guarantees that will allow private capital to
create those mega projects in solar.

We applaud the opening up of the rail sector with 100 percent openness to Foreign Direct Investment
(FDI). We also appreciate the effort to improve the grid connection with public investment of nearly USD8
billion which is committed to the Indian power grid. We think that is very important and we hope that, as
it moves forward, it will connect with the best that international science has to offer to ensure that there
are smart grid improvements, efficient grid improvements, and help to create an actual integrated energy
market throughout South Asia that can absorb dozens of new gigawatts of power generation plants.

These are the types of concerted public—private partnership actions that are required to take some of our
exciting, but small-scale successes to a transformational scale. And USAID, coming out of this visit, is fully
committed to working with you, Dr Pachauri, with the Indian government, and with private sector leaders
to usher in this new reality.

So, I would like to thank you for your attention and your commitment. | look forward to a conversation, but |
am genuinely enthusiastic about a new day for business, for partnership, and for development in a country
that has so much potential that is yet to be unlocked. J)
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Key Highlights

= There is a strong belief that a series of successful yet small-scale partnerships can now
be taken to a far greater scale.

= Therenewed US-Indiarelationship has the potential for several importantaccomplishments
in the areas of health, agriculture, climate change, and energy.

= The USAID-FICCI Millennium Alliance has helped to identify and invest in Indian
entrepreneurs and innovators who are creating businesses that bring technology
and science for the purpose of reducing poverty and suffering in a sustainable way.

= There has been an emergence of leaders with a portable credit guarantee through USAID’s
development credit authority. The main objective is to bring solar energy to the poor and
invest in rural microgrids that can help address energy access in a sustained business
model.

= Off-grid systems are reaching communities with new energy solutions, bringing light and
low-cost energy in an effort to employ more people, create more jobs, and enable a better
standard of living.

= Public—private partnerships will nurture innovations and partnerships that are green and
also advance the cause of energy access and sustained energy production.

= USAID has created new tools to engage the private sector, mobilize private capital, and
engage countries and governments to ensure effective utilization of this capital.

= 76 million families in India do not have access to electricity and associated benefits.
The transformation to change this reality requires new technology, along with
ensuring that the Indian government fulfills the major commitments and reforms it has
publicly pledged.

= USAID is investing up to USD30 million to address the challenge of intermittency on
the grid and to create a ‘Green the Grid’ initiative as part of the clean energy partnership
with India.

» |ndia can be a new global leader in solar power if the commitment to a handful of mega
solar projects is fulfilled, each of which is larger than a gigawatt in terms of producing
energy for the grid.

= Concerted public-private partnership actions are required to take current exciting, but
small-scale, successes to a transformational scale.
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ENERGY AND CLIMATE CHANGE: THE ROAD AHEAD FOR
US-INDIA COOPERATION

Chair

= Ambassador Carlos Pascual, Fellow, Columbia University Center on Global Energy Policy &
Former Special Envoy and Coordinator, International Energy Affairs, Energy Resources Bureau, US
Department of State

Panelists

= Mr Reid Detchon, Vice President, Energy & Climate, United Nations Foundation

= Dr Charles Ebinger, Senior Fellow and Director, Energy Security Initiative, Brookings

= Mr Randal Newton, Vice President, Engineering Operations, Ingersoll Rand

= Prof. V Ramanathan, Distinguished Professor, Scripps Institution of Oceanography, University of
California, San Diego

= Mr Richard Rossow, Senior Fellow & Wadhwani Chair in US-India Policy Studies, Center for
Strategic and International Studies

= Mr Jake Schmidt, International Policy Climate Director, International Program, NRDC

= Mr William Sisson, Director, Sustainability, United Technologies Research Center, UTC

India uses coal for about 44 percent of its primary energy mix at present, and this is estimated to rise
by 2-3 percent every year over the next five years or so. Hence, one of the challenges is creating the
incentives for investment to sustain production that India needs to support its economic growth, and at
the same time, find a way to change the fuel mix that is responsible for the country’s domestic pollution
problems and the political concerns about climate change. The scale of the problem that India confronts
today, perhaps after China, is unprecedented in human history. An overwhelming number of vehicles on
the streets in India run either on gasoline or diesel. Indtia also has a skyrocketing oil import bill for feeding
its own demand. Several other issues, such as women’s health, education, rural electrification get lost in
the wide spectrum of the energy needs. So, the issue addressed was how to develop a modern energy
sector in the country. The discussants felt that serious problems exist in the current system.

Dr Charles Ebinger opined that if the losses in the electricity transmission system are recovered, it would
go a long way in obviating the need for new power generation. The same was true for the distribution
system. He felt that the distribution system for electricity was in a disastrous state in much of India which
made it very difficult to get any kind of investment. Power theft was another issue afflicting the Indian
electrification system. It was not the poor individual stealing power, but the big merchants and industrialists.
The question of both, power theft and non-payment for power has to be addressed to rectify the present
situation. It was also felt that the subsidies on electricity in India were so high that it left little space for
incentives for efficiency investments, as the tariffs are not accordingly fixed. Dr Charles Ebinger briefly
spoke on the initiative for cross-border electricity trade with Nepal and also on the issue of the future of
nuclear power in India, which could have a substantial impact on climate change. The relation between
macro economy problems as a result of energy deficiency and micro issues concerning individual or
commercial operations had a huge impact on climate change.
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Mr Richard Rossow spoke about the business climate in the electricity sector in India and how the country
made a dramatic announcement in 2012 about restructuring its debt. He added that when India first
opened its doors to 100 percent FDI, it was mainly for power generation. A dozen projects were then built
by American companies in several states including Odisha, Kerala, and Maharashtra. While one may talk
of top-down policies, practically speaking, it may be necessary to discuss each state separately in order
to really get to the crux of the matter. Each Indian state varies significantly from another and is almost like
another country. Projects in each of these states ran into payment security problems as a result of these
differences. The last big reform undertaken in this sector was the advanced power reform development
program and the accompanying changes in the Electricity Act. This certainly brought a change with the
creation of separate electricity regulatory commissions to fix rates in the states and took the government
out of the political process. However, since power in India is a state subject, it was difficult to ultimately
take that power away from the Chief Minister — it was the Chief Minister who appointed the heads of these

commissions.

The discussion then moved to the role played by the US in power sector reforms and commercial viability
issues. The discussion also focused on the financing of the 75,000 megawatts that needs to be built by
2020, and if the commercial viability of the power sector was broken, then the ability to get that power in
place would be compromised.

Mr William Sisson stated that energy efficiency often gets referred to as the fifth fuel and it would probably
be an understatement in India right now. One of the realities of the growth projections rumored in India was
insufficient capacity to fuel that growth in the context of what is ahead. The elements of energy efficiency
and efficiencies in general and economic growth, go hand in hand. The work done by United Technologies
Corporation (UTC) in the context of energy efficiency in the built environment was also highlighted. The
energy consumption associated with buildings is 40 percent of the total energy in India and the electricity
consumption alone was expected to grow to 37 percent. On top of that, there was direct fuel consumption
associated with other factors of the built environment. These problems were not easy to do away with.
Apart from technological improvements, market innovations were most required. It was also emphasized
that at present we have a 21st century energy system and a 19th century financial system, but the two
have not quite caught up yet, on how to make this work.
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Mr Randal Newton asserted that the main focus should be on improving the efficiency of the buildings.
In many cases, one can achieve 30-50 percent energy improvement in a building just by applying the
system in the right way. There are other things which can be done from the demand side. For example,
energy storage technologies available today could make a huge impact on the demand side by affecting
the number of power plants to be built in the future. The factors that affected the capacity to actually
get these technologies financed include education and a matter of awareness or understanding what
the payback will be. For instance, thermal storage is a technology that many people in North America
and Europe use today. These are not new technologies that need to be funded. The main problem is not
financing technologies, but the installation itself. Converting energy efficiency into a technical possibility
with the help of an installed capacity or saving of a generation capacity is essential. It is also important to
find solutions to elevate information access about building performance. Pushing forward with an agenda,
particularly in India—where information about building performance was available and accessible—it
would impact the investors and financial institutions’ approach to maximize returns.

Prof.V Ramanathan gave a whole new dimension of the energy access problem on climate change. A
billion super emitters contribute about 50 percent to the total emissions, while the three billion who have
no access to modern fuels, contribute five percent or less. And if one looks at the growth, two-thirds of that
growth comes from these one billion super emitters. In the country’s interest, it was agreed that providing
clean energy access to those among the bottom three billion was the best way out. Black carbon is the
dark smoke which comes out of diesel and is the second largest contributor to climate change. The smoke
from residential cookstoves alone contributes to about 40 percent of the total black carbon in the air. Half
of the glacial melt in the Himalayan Tibetan region and a large fraction of the sea ice retreat were triggered
due to this black carbon. The solution yet again was providing clean cookstoves. Black carbon is also
one of the four short-lived climate pollutants (SLCPs), and by curbing emissions with just the available
technologies, one could slow down global warming by 50 percent in the next 30 years.

The discussants agreed that while methods to cut CO, emissions have been figured out, they
were still trying to reduce the carbon footprint of other pollutants such as halocarbons and
chlorofluorocarbons (CFCs). The CFCs were replaced by hydro fluorocarbons (HFCs) as the Montreal
Protocol did not recognize climate ozone. CFCs are a potential disaster waiting to happen as each
molecule of HFC has the same effect as 2-4,000 molecules of CO,. It is imperative that India work
on controlling HFCs, which would alone contribute to about half-a-degree warming by the end of
this century. Right now, the HFC concentration is very low, and they have less impact, but it is the
fastest growing greenhouse gas. Cutting down HFCs would also help India improve the efficiency of
the refrigerators.

Mr Jake Schmidt stated that dealing with climate change efficiently was the key to boosting economic
development of any nation. It is a general perception that there are not enough jobs in the clean energy
space. NRDC conducted a survey which found that about 70,000 jobs were directly linked to the grid
connected renewables, which may be less when compared to the US, but quite a lot for India. The
availability of a wide variety of tools today actually encourages renewable energy efficiency in the country.
It is not some pie in the sky that only Germany can achieve with a whole lot of subsidies, but these are real
technologies that exist in India. These are cost competitive technologies and if one looks at the trend, in
terms of the deployment curve, it offers several viable opportunities. Over a period of four years, India has
gradually advanced greatly on solar and tackled the barriers of finance, policy, and regulation. The panel
agreed that countries need to show some confidence while deploying renewable energy technologies
which result in job creation, reduced air pollution, alleviating poverty, and so on.
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The commitment made by the United Nations and the Clinton Global Initiative to reduce the impact of
HFCs by 50 percent by 2020 was raised as a practical, intermediate step. A move to all-new refrigerants
by 2030 was another long-term step in this regard. The design of a new refrigerant technology was
considered essential to reduce the global warming potential to zero by changing the compressors or
heat exchangers. The HFCs are not eliminated right away, but this is part of the short-term solution. The
Montreal Protocol holds the key in solving the issue of HFCs and CFCs. The panelists felt that alternative
refrigerants would be soon available commercially, but it would take some technological assistance to
adapt to such products. The companies at present compete equally as far as manufacturing of these
technologies are concerned. It was felt that Indian manufacturers need to adopt a proper refrigerant
strategy to meet the climate change agenda.

The panelists also stated that there were plenty of other alternatives and innovations available to get rid
of carbon emissions. Electricity generation was considered as one of the biggest roots to the problem,
which was mostly incumbent upon the state governments. Part of the reason why state governments made
short-sighted decisions, in terms of opting for the lowest cost alternative, even though it had long-term
repercussions, was because 25 years ago the re-election percentage of a state government in India was
about 25 percent. So, making a six-year plan was an impossibility to think of, because three out of four
times, the government was out of power in five years. The re-election percentage of state governments
slowly climbed and now it stands at about 60 percent. This has provided new hope for better decision-
making.

It was also noted that the availability of energy saving technologies has helped in tackling climate change.
For instance, Godrej produced a 5-star rating air-conditioner that used a low climate impacting coolant and
met higher energy efficiency needs. While using new refrigerants, one cannot sacrifice energy efficiency.
It was absolutely critical to keep an eye on both the product and system energy efficiencies. The panel
stated that India was a country which was going to leapfrog other experiences and indeed the IT revolution
had proved critical in that respect.

There are two kinds of markets in India—one that has access to electricity, but is mostly unreliable, and
another that has no access at all. Globally, there is a shift from universal reliance on central power
plants to a much more diverse ecosystem in power delivery. Electricity has its own unique properties and
the economics of clean power is rapidly changing. In markets where electricity is widely available but
unreliable, there exists a problem of competing against subsidised power. But, in many cases, particularly
for established commercial businesses, one does not compete with the electricity price, but with the
generator price as back-up diesel generators are essential to run the system. For example, renewable
energy is a very competitive option for a major Indian global corporation, Infosys, yearning to invest in its
large-scale production as the existing system (fossil fuel based) is down.

Mr Reid Detchon remarked that it was astonishing to perceive that a country like India, which put an orbiter
around Mars, had nearly 300-400 million people with no access to electricity. He also appreciated the grit
and determination of Prime Minister Modi to increase energy access for the poor. Both India and the US face
the task of integrating large-scale renewables into their respective analytical grids, be it robust or unstable.
A great partnership between the two countries on massive rebuilding and modernizing of the Indian power
grid could boost the investment strategy of the overall energy sector. The discussion firmly stated that India
should utilize its money on modernizing the grid so that lower cost renewable energy alternatives could be
brought on board on a large-scale. The two countries need to indulge in an analytical exercise to leapfrog the
existing system.
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They spoke of a group of practitioners or small-scale energy entrepreneurs called the Energy Access
Practitioner Network. Nearly 1,800 of these small-scale vendors around the world linked by the internet
had recently visited India with the support of USAID to create a new clean network. A pertinent question
was raised on how capital to these smaller operations should be provided to enable them to scale up
for delivering solutions for economic growth. The Chair of the session also mooted an important point
about replication of these small-scale distributed generation initiatives and how bilateral relations between
India and the US can help procure finances for them. In the case of cookstoves, the so-called technically
attractive solutions failed to appeal to the people. Nevertheless, Mr Reid Detchon also added that electricity
falls in a different category where aggregation of enterprises was necessary to encourage financing. The
commitment to massive financial cooperation was seen as a very encouraging component of the joint
statement by the US and India.

Putting forth a scientific perspective, Prof. V Ramanathan spoke about climate funds. He narrated a small
initiative undertaken by his daughter, a cellphone technologist, who had designed a wireless technology
to monitor the cookstove temperature. The data came in real-time from thousands of homes which was
then converted into climate credits and sent to women to pay off their bills. Hence, the cellphone was
revolutionizing data collection and making the woman sitting in the village a ‘climate warrior’. Awareness
creation in the community was considered essential to tap into climate credits effectively.

Another observation made by the panelists was that no mechanism existed to pass the solar subsidy down
to distributed generation. One could do it for on-grid generation for solar, for example, but not distributed.
Solving the subsidy problem is also critical —in homes which clearly need electricity for lighting, subsidised
kerosene is a preferred option despite the toxic fumes. Similarly, supplying electricity for productive use to
irrigated farmlands by promotion of solar water pumps was a challenge.

As far as the United Nations Framework Convention on Climate Change (UNFCCC) goes, the panel
agreed that India must come forward with a plan to invest in clean energy on a large-scale and focus
more on action. They felt that the Prime Minister should lead a massive investment plan with emphasis on
rapid energy development using clean energy technologies. The Indian government should aim for real
transformational changes on the ground by continuing with renewable energy commitments and scaling
them rapidly along with the private sector. The meeting in Paris in 2015 also holds the key to fulfilling the
climate targets set by both the countries. In this context, the amendment of the Montreal Protocol was
also essential. From an industry standpoint, globally, very fragmented regulations were visible. Hence,
amending the Montreal Protocol gave some predictability and this would, hopefully, improve the situation.
Given India’s dependence on coal, a strong commitment is required to replace the existing plants with the
best available coal technology and an effort to move towards Carbon Capture and Storage R&D.

Dr Charles Ebinger also suggested the option of nuclear energy for India and cautioned to strictly implement
the subsidies scheme. On the other hand, Prof. Ramanathan suggested a rigorous objective study to find
out the true costs and benefits of switching from HFCs to low Global Warming Potential (GWB) alternatives.
He also pointed to the myth that cleaning air pollution would hurt the country’s economy. He cited the
example of California which cut down its black carbon and ozone emissions by 90 percent during the last
40 years. In the meantime, the number of cars grew by a factor of two and the vehicle miles traveled grew
by a factor of three. This did not hurt the economy at all; on the contrary, it generated 150,000 jobs and
contributed about USD40 billion to the economy.

One of the studies carried out by the International Institute for Applied Systems Analysis (IIASA) giving
its technological perspective for 2015 was mentioned during the discussion. An interesting insight made
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by the study was that most of the companies and investors did not invest in energy development projects
because it offered a low price of electricity. And if one looked at the net present value of projects and the
sensitivity analysis of those projects, one of the biggest factors which affected the sensitivity was the load
or the capacity factor. This factor decided whether the companies earned or lost money. So, the challenge
was not just technological, but also financial — how to change that spreadsheet to achieve a positive net
present value. Changing the investment pattern was therefore vital.

The session concluded by recognizing that both energy and climate were fundamentally intertwined and
that changing the patterns in use of energy would be pivotal in achieving success on climate change. On
the broader question of progress on climate change, the panelists highlighted the importance of focusing
on actions that can change investment patterns on the ground. This was linked to the critical issue of
financing investments which would in turn facilitate change and reduce dependency on coal as well as
rebuild new financial models. The issue of reducing losses was another essential aspect. Creating bilateral
relationships and state-to-state partnerships to involve business and the financial community could
potentially address losses as well as resolve issues of financing viable power projects. The panelists also
stressed the importance of buildings, which in the context of changing demographics and urbanization
becomes particularly critical. It also offers an opportunity to develop the next round of infrastructure
differently, especially if one can have a real impact on building codes and building standards.

There is an urgent need to change the footprint for the future, and as part of that, the critical issues of
decentralization of power, of bringing power down to viable commercial activities at a village level, need
to be addressed. Finance and scale continue to be the main challenges. There needs to be a focus on the
potential of a joint effort between the US and India, the HFC challenge, and the way in which it should be
incorporated and addressed globally as part of the amendments to the Montreal Protocol.

Key Highlights

» Coal forms a majority of India’s primary fuel mix. India needs to create incentives for investment
to sustain production needed to support economic growth as well as find a way to change this fuel
mix that is responsible for the country’s domestic pollution problems and the political concerns
about climate change.

» |ncreasedefficiency andreducedlossesintransmission anddistribution of electricity can significantly
obviate the need for new power generation. Issues of power theft and non-payment also need to
be addressed.

= Energy efficiency is often referred to as the fifth fuel. This is particularly relevant for India, which is
said to have insufficient capacity to fuel its projected growth. Energy efficiency and efficiencies in
growth, particularly economic, go hand in hand.

= Energy efficiency in the built environment requires technological improvements, market innovations,
and information access about building performance.

= A billion super emitters contribute ~50 percent to the total emissions, while the three billion without
access to modern fuels, contribute five percent or less. In terms of growth, two-thirds of that comes
from the one billion super emitters. It is imperative for India to provide clean energy access to those
among the bottom three billion.

= Clean cookstoves will also contribute significantly to reducing emissions, particularly black carbon
which is the second largest contributor to climate change.
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SUSTAINABLE HABITATS: INCREASING ENERGY EFFICIENCY

= Dealing with climate change efficiently is key to boosting economic development of any nation:
deploying renewable energy technologies result in job creation, reduced air pollution, alleviating
poverty, etc.

Chair
= DrTerry F Yosie, President & CEO, World Environment Center

= The availability of energy saving technologies has helped in tackling climate change.

= A strong US-India partnership on massive rebuilding and modernizing of the Indian power grid

could boost the investment strategy of the overall energy sector.

o L . : . . . Panelists
= Awareness creation in the community is essential to tap into climate credits effectively.

= Prof. Uwe S Brandes, Executive Director, Urban and Regional Planning Program, Georgetown

» Creating bilateral relationships and state-to-state partnerships to involve business and the . . o _
University School of Continuing Studies

financial community could potentially address losses as well as resolve issues of financing viable

power projects. = Ms Mili Majumdar, Director, Sustainable Habitat, TERI
= Both energy and climate are fundamentally intertwined. Changing the patterns in use of energy * Mr Mahesh Ramanujam, COO, USGBC & President, GBCI
would be pivotal in achieving success on tackling climate change. = Mr Venkatesh Valluri, Chairman, India Region, Ingersoll Rand India

= Mr Michael P Walsh, Special Advisor to the Board of Directors, Global Strategy, International
Council on Clean Transportation

The session began with a discussion on the transportation sector. The last decade, or even less,
witnessed the doubling of the sale of new vehicles and the trajectory was substantial. India has
progressed well in addressing its emission levels and fuel efficiency, but at the same time, it is clear that
there are significant challenges, such as air pollution. The World Health Organization (WHQO) accords air
pollution to be the fifth leading cause of premature mortality in India and the Organization for Economic
Co-operation and Development (OECD) stated that this is costing the economy about half a trillion
dollars a year.

In terms of climate, the transportation sector has been rapidly growing with diesel vehicles accounting
for half the new car sales in India. But without state-of-the-art pollution controls for diesel vehicles, they
emit more. The black carbon from diesel has been identified by UNEP as one of the primary causes of air
pollution. Even though they have good fuel efficiency, they were off-setting that from a climate standpoint.
From the US Green Building Council perspective, with LEED being their market transformation tool for
transforming green buildings into green communities and after working for the past two decades, they
realized that there exists a huge gap in terms of tools and technology for measuring performance. So, the
real issue faced in the market was data challenge: how to integrate data, how to collect data, how to make
sense out of this complicated data stream? And, most importantly, make sense in a way that promotes
behavioral change.

Mr Mahesh Ramanujam shared information about his organization’s platform called the LEED Dynamic
Plaque, the idea essentially being to give all buildings around the world a consistent score and focus on
giving them comparability and benchmarking. This implies that a building in Delhi could be compared
with a building in Beijing or with a building in Paris and so on. Presenting an economic perspective,
Mr Venkatesh Valluri spoke about three game-changers that had transformed the Indian economy.
First, was the revolution of the mobile technology and how it changed lives in an emerging economy
like India in terms of data transmission and climate change issues; second, was the population of India,
which had increased substantially, but the country never faced any food shortage as such. He felt that
the country has certainly kept pace with food production for a billion plus people; and the third, was
cost-effective renewable energy sources. Today, India possesses cost-effective solar energy technologies
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made available to individual habitats of five kilowatt production units which were deployed at a cost of
USD5-6,000 and the government was trying to provide subsidy. The question put forth was how to make
these things more impactful by arresting climate change.

According to Prof. Uwe Brandes, the present scenario regarding climate change will impact the process of
urban planning and urban investments. There is a need to devise an inter-disciplinary integrated scenario
based on planning at the local level and marrying diverse sources of information—not just the demand
side, but also the supply side of the urban infrastructure. Shaping communities on a performance basis
was also considered essential. The idea of continuous incremental improvement of urban systems was
also highlighted.

Ms Mili Majumdar spoke about energy efficiency in the context of the built environment, where two
systems dominated the discussion—Ilighting and air-conditioning. In the Indian context, it was pointed out
that low energy cooling systems have a significant role to play. TERI as an organization has taken steps
to incorporate technologies such as earth air cooling system, thermal storage systems, integrated with
conventional cooling systems to derive low energy solutions which are economically viable and applicable
to affordable housing or such buildings.

Prime Minister Modi’'s commitment to achieve 100 Smart Cities in India, and the helping hand extended by
the US in this initiative was also critically analyzed. The term ‘Smart Cities’ has become a widely-used term
without being well-defined. Some broad observations on key strategies associated with the concept of
smart cities were also made—the process of urbanization, urban planning, and urban investment planning
should be brought together with these new data streams and digitally generated. This allowed people to
make much more informed decisions and to think about the operations of cities as a part of the business
planning of cities. This represents a departure in the methodology of preparing for investments. Again,
the key part of that is not only looking at the supply side of information streams, but really looking at the
demand side as well. But importantly, this is a huge opportunity for India to think about how to manage it
and shape the demand of its urban systems.

India holds a special place with respect to the cycle of urbanization. The country has a lot of opportunities for
a large wave of investments. The idea of linking economic performance to the new matrix of environmental
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performance was crucial in understanding the real approach to systems in cities. How new technology
and the resulting economic development that occurs as a part of that investment informs migration in India
is a key issue. It is very important to measure the performance, otherwise one cannot justify investments.
The sector has put in place, a holistic measurement and verification rather than a performance matrix
which considers the life cycle of a particular investment or project. So, applying a different kind of matrix
and analytical techniques was important. Also, it is vital to understand that greener habitats or sustainable
habitats do not cost more. In fact, at times it was found that the initial investment also may be lower if one
took an integrated approach to evaluate such habitats and buildings.

For instance, by making more efficient buildings in terms of better design and better materials, the
investment on air-conditioning and lighting would also be low. An integrated and holistic approach was
missing in practice and needs to be brought into the dialogue and discussion to make it comprehensible
by people who construct and deliver, so that it can be taken beyond the building level to larger habitats
or larger urban levels. Again, coming back to the smart cities, the government is very clear on setting
objectively verifiable indicators and performance matrices. For example, in India you do not have access
to electricity or water round the clock, so indicators in terms of 24x7 clean, safe drinking water, 24x7
power supply, the basic needs; going from Point A to Point B in quick time; these kinds of simple verifiable
indicators is what we are looking forward to and putting in place mechanisms so that we can actually
measure what we have achieved or what we want to do through the smart city initiative. So this is a
complex mix and you have to apply different approaches to different scales to achieve what you want.

Mr Mahesh Ramanujam pointed out that what the US Green Building Council has achieved, particularly
what LEED has achieved as a platform, to be the fabric to connect the green building vision, appeared
very fascinating from a business model perspective. The concept was very simple. The system started
off with a centralized intelligence and distributed nervous system. So there was this notion that everything
should be controlled from Washington, DC, but then as adoption happened, the evolution of LEED rating
system from Version | to Il and Ill and now the IVth version reflected that the market collectively had
become smarter. The fundamental shift in strategy in the last three years was that LEED had to basically
go to a centralized nervous system and distributed intelligence. What this meant was that decentralization
was critical because the market was much smarter and there was a greater demand for them to be able
to do more work. There were several barriers to entry and the local technologies that were evolving.
This shift created a simple methodology called the global-regional-local. This was a unique LEED
rating which was applicable everywhere to maintain global consistency, including at the regional and
local levels. It also aimed to accommodate regional conditions, climate and language, and how people
conduct business. The aim was also to create adaptations or alternative compliance paths that actually
factor in the local needs of the community. So, simplistically looking at it, the ideas were generated at one
level, but projects implemented these ideas at the local level.

Whenacompany owns LEED, there isresistance but when the community owns LEED there is transformation.
The product manufacturers, service providers, architects, and consultants want to own it. LEED was
constantly striving for the codes to improve. The goal was to forge ahead so that they kept defining the
‘what’, and the ‘how’ which automatically happened in the market. This was happening around the world.
In the US and Europe, it was pretty mature. In India, talks were on about the Energy Conservation Business
Code (ECBC) and the fundamental principle of ECBC was to make it mandatory, what the US realized 20
years ago. A counter-intuitive approach to the Global-Regional-Local strategy is also required. The intent
is to become the integrator of best practices and drive market transformation so that the community owns
it in order to sustain true transformation in terms of behaviors, which is the key. The other imperative was
making the technology or rating systems cost-effective, reasonable, and competitive in the market place.
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Today the refrigerant use in India is about 100,000 Ibs for new equipment. So even if one extrapolates
this 100,000 Ibs over the next 20 years or 10 years, one is talking about half a million lbs of refrigerants
being used. Now one cannot afford to have refrigerants which will cause more greenhouse gas effects.
Therefore, itis important to have a leadership that takes the onus of innovating products that are community
driven and do not impact the climate. Building smart cities is essential, but overlaying policies that look
at the economic viability of these cities, such as adding skills and industries in these cities is also equally
important. The constitution of a consortium of organizations which build smart buildings, green buildings,
and provide advice on what should be the infrastructure was also the need of the hour. Along with domain
expertise in water and healthcare, buildings need to be brought together on one platform and then a
digital infrastructure should be created around it. Every major vehicle manufacturer in the world is working
hard on electric drive technology.

As one sees the future, we need to take stock of both urban air pollution and climate change. Continuing
to consume oil as the primary fuel in the transportation sector is not sustainable, and by developing these
advanced technology vehicles, one is developing the renewable source of these electrons and that’s a key
element in moving forward. But there are different layers to this and as one moves towards electric-driven
technologies and green electrons providing this technology, one cannot ignore the 1.2 billion vehicles that
are conventional vehicles running on the world’s highways and are being replaced and added constantly.
One can also witness a penetration of hybrids, but it is still very modest on a global scale. Hence, this
aspect of green mobility is vital to improving our urban environment.

To elicit the most important recommendations from the panelists, Prime Minister Modi invited their
suggestions to ensure the attainment of 100 Smart Cities in India.

Ms Mili Majumdar said that India had hundreds of cities and it was essential that the Smart Cities program
was applicable to the existing cities. It was not about new cities being created, but the brownfield
cities being made smarter. She said the ‘smarter’ implies addressing the sustainability issues, such as
making energy and water accessible to everybody living in the city and preventing migration to ensure a
self-contained city. So firstly, the cities that are selected for implementing such a framework would be
crucial and secondly, a strong policy framework is necessary. The simplification of the legal requirements
and putting a robust integrated policy framework is very important. For instance, talking about
implementation of the energy code, one often refers to rooftop solar policies, but they are not part of the
same ministry that implements the law. These subjects fall under the Center, while buildings, habitats get
implemented at the state level. Hence, this seamless integration of policy framework was very important.
Building capacities of urban local bodies along with citizen’s participation was very crucial.

Prof. Uwe Brandes stated that there were two big issues to be tackled. There was a need for transparent
industry partnerships that took advantage of all the intellectual capital and the variety of technologies
available in the private sector. This was a global challenge for all cities and extremely important in India.
The flip side was that there had to be a more concerted effort to build capacity at the local levels. There
must be strong executive leadership at the local level to craft the kind of partnership necessary to make
local investments, and those strategies would always be different in every community.

Mr Venkatesh Valluri talked about collective collaboration, of putting all technologies together and building
standards as being extremely important. With abundant solar power, India is a powerhouse of energy.
Every house and every individual habitat could be easily solar powered. Hence, energy was a key element
for building a smart city.
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Mr Mahesh Ramanujam said that since the Smart Cities project focused on the future, it would be easier
for policymakers to pick out five or six most easily accessible indicators and define a framework and
then start with 100 cities going into competition. Performance provides a context and that was a
recommendation put forth.

Mr Michael Walsh, on a lighter note, remarked that he would simply tell the Prime Minister to adopt all the
points stated by the panelists along with the broad six vehicle emission standards, no later than 2020.

As far as building capacity of a green building was concerned, the discussants stated that though the
engineering and mechanical perspective was essential, one could not ignore the human factors associated
with it, which was the core in building efficiency. The human capacity to appropriately manage the built
environment is also a key factor. The built environment is a product largely of local economic development
and these local sources of capital that provide the key investments into building—and how buildings
and neighborhood and parts of cities need to be supported by locally generated information provided
by trusted sources and communicated in ways that are clearly understood by the local communities. So
the financial challenge was crucial on the grounds of information and communication, more so, than on
feasibility.

The panel also discussed the engagement of various organizations like USGBC and how it balanced its
interests for producing green goods. For example, USGBC and the American Chemistry Council have
agreed to collaborate on greener building materials. The question raised was how does one balance the
desire to continue to make progress with the potential risk of a lobbying agenda on part of the chemical
industry? Mr Mahesh Ramanujam felt that the environmental movement involved passionate people.
When the LEED V-1V standard was raised significantly, the market responded positively. Every time they
raised the bar, the market consistently met expectations. He also narrated his dialogue with the American
Chemistry Council and why the industry thought the idea of LEED will not work.

Talking about transformation, he said that he can sit and actually imagine all transformation because
his company does it. However, the involvement of the Council was essential to set a trajectory of
development for healthy buildings. The need for a roadmap resonated within the leadership of both
the countries and they realized that there were approaches that need to be taken in terms of how to
actually engage with the industry in not trying to define a plan, pretty much on real-time basis, but
to actually formulate a plan that would result in a meaningful transformation. This would transform
supply chains and value chains and, at the same time, the industry would be expected to contribute
50 percent for guidance on how to really approach the problem. As the President of GBCI, Mr Mahesh
Ramanujam said that the job was to continue to focus on the ‘what’ and the industry responded with a
‘how’ and that was an optimal balance they continued to try and achieve. One needs to understand the
diversity rooted in the Indian urban culture and structure. Even though the panel was based in the US, they
could not ignore or neglect the ground realities in India.

It was also emphasized that there was a clear shift in the minds of the voters who elected Prime Minister
Modi. It was not merely about the Prime Minister's agenda, but about the citizens’ agenda and there was
a certain level of transformation that had happened which was like the tipping point. People in India were
excited to be involved and now if anybody fails, the next leader would know what to expect. Prof. Uwe
Brandes said that the idea was not whether the agenda of the Prime Minister will succeed or not, but that
the marketplace should succeed. The Prime Minister had no option but to announce the policy. However,
the area of concern is the deployment and alignment of the choices made or the measures to be taken.
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A study carried out by IBM on Smart Cities was cited which looked at various Smart Cities across the world;
where a number of technologies had been deployed in terms of transport, healthcare, digital infrastructure,
data collection, and analysis. This had helped in creating a fresh baseline in terms of adopting the most
cost-effective technologies.

The example of Surat was cited as one of the Smart Cities selected for the Centennial Challenge of
Rockefeller. The history of Surat had been one of ‘Black Plague’. It transformed itself over the years to
become one of the cleanest cities in India. It is a resilient city because it also responded to the climate
challenges that it faced in terms of storm water overflow and ‘urban-poor’ issues. So there was a holistic
city planning that was implemented and it was also possible through good governance. There was
positivity among the urban local body and active citizens’ participation was also witnessed in the city. This
agenda was implemented not only across the city, but it was also seen as the model city to be emulated
in the country. The city is also thriving economically as it is the hub of diamond manufacturing. Hence, it is
important to understand that each city has its own context and its own issues that need to be addressed,
and the same measures will not always apply everywhere. The panel said that we could not directly take
the best practices and best models from the international arena and apply it to India. Things have to be
adapted and made context specific.

The social capital of India needs to play a responsible role in building a smart city. A smart city is not
going to be the city of multinational corporations, it is going to be the city where consumers can connect
seamlessly through the use of information technology to find solutions for better living. The cities are
also unable to respond to the increasing stress caused by the migrating population in search of jobs,
better education, and lifestyle. An integral part of the Smart City initiative was to create satellite towns
as centers which would allow people to have similar kind of job facilities which may not stop, or at least
reduce the pace of migration into the cities. The city infrastructure needs to be robust to tackle the influx of
new people.

Cities even in their current form are just enormously complicated to manage or to govern. The combination
of LEED and GRIHA, specifically in India, is considered vital for achieving new collaborative models in
the government sector. LEED is being implemented in 151 countries and GRIHA is very well established
in the Southeast Asian market as a responsive system that addresses market needs. These two specific
foundations and platforms were success points for infrastructure and augmenting that with a significant
amount of education and awareness generation, capacity-building, certification and review and, most
importantly, convening a broader set of industry, government regulators and private entrepreneur type
of consortiums at a higher level will generate ideas and drive those ideas to be implemented in terms of
standards and innovation.

The IT infrastructure of India is crucial in conceptualizing technologies required for building a smart
city. The collaboration between the government and the local bodies is crucial to drive the agenda of
sustainable habitats. Also, the advocacy and the legal standards of a city, the way the city needs to be
governed, must be put forth strongly and jointly by the government, the state, and the industry. The panel
mentioned that India is looking at a low-cost technology model which will be implemented soon. This aims
to scale up maybe about 100,000 people, 500,000 people or a million people. It’s going to be 100 cities,
assuming you put 100 million people there, and if it is eventually going to be scaled up to 500 cities, about
500 million people would have at least a template of what needs to be done.

The session concluded on a positive note. The discussants felt that through collaborations and various
governance structures, it would be possible for transparent information sharing, adequate capacity
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building and, most importantly, innovative financing and transformation of market mechanisms to happen.
It was agreed that the GRIHA rating system developed by TERI and LEED would help transform markets
in the built environment and they hoped to replicate it in India at large. The panel was also optimistic about
the challenge regarding leadership. For instance, the two most quickly developing cities in the US in the
19th century were New York and Chicago, which came up with plans to manage growth. Here, the private
sector took the lead in generating the plans. Hence, the panelists felt that India too could pick up these
points and replicate it in their urban systems. The country is being considered as a testing ground by the
rest of the The panel also felt that this was the perfect opportunity for collaboration and achieving the
target of Smart Cities. It was also pointed out that passion to bring about a change, woven with industry
initiatives, can bring about a huge transformation in society. The important part of this transformation is that
people should realize that there needs to be a change, not change just for the sake of change, but change
for impact. For the transportation sector, the need of a global vehicle sector with the same technology
everywhere was considered essential. Appropriate pricing and making full payment for vehicles being
used, rather than giving subsidies—which is often the case in India and in the US—would take both the
countries towards a new growth path. world.

Key Highlights

= Air pollution is the fifth leading cause of premature mortality in India (WHQ) and this is costing the
economy about half a trillion dollars a year (OECD).

= There is a huge gap in terms of tools and technology for measuring performance of green buildings.

= Three game-changers that have transformed the Indian economy are: the revolution of mobile
technology; the population of India; and cost-effective renewable energy sources. The need
to address how to increase the impact of these game-changers in arresting climate change
is important.

= There is a need to devise an inter-disciplinary integrated scenario based on planning at the local
level and combining diverse sources of information—on both the demand as well as the supply
side of urban infrastructure.

= Linking economic performance to the new matrix of environmental performance is crucial to
understand the real approach to systems in cities.

» |tis important to have a leadership that takes the onus of innovating products that are community
driven and do not impact climate. Building smart cities is essential, but overlaying policies
that look at the economic viability of these cities, such as adding skills and industries, is also
equally important.

» The selection of existing cities for implementing the Smart Cities program as well as creation of a
strong, integrated policy framework is crucial.

= There is a need for transparent industry partnerships that take advantage of all the intellectual
capital and the variety of technologies available in the private sector. There has to also be a more
concerted effort to build capacity at the local levels.

= [tis integral to create satellite towns as centers which would allow citizens to have similar jobs and
facilities like big cities, and thereby reducing migration. City infrastructure also needs to be made

more robust to tackle the influx of new people.
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VALEDICTORY SESSION

Summary of Summit Proceedings
Dr R K Pachauri, President, TERI North America

‘ ‘ Ladies and gentlemen, | am really very happy that we have a very distinguished leader, not only

from the government but from the academia as well—Dr Ernest Moniz, Secretary of Energy, United
States Department of Energy. | have had the pleasure and privilege of knowing him for many years. On
one occasion, | remember we met on his hardship location, a beautiful island called Cyprus, and he has
been a great driver of innovation and very useful programs at MIT, and we are absolutely delighted that
he is holding a position from where he can make a difference—and he is making a difference—not only in
this country but also globally.

We are also meeting at a time when we have just had an extremely successful visit by the Prime Minister
of India, Mr Narendra Modi. | briefly ran through some of the major components of the final statement that
has come out from the White House meetings. | am not going to read Dr Moniz’s CV for you, but let me
just say that he has really been a leader, as | said not only in the government but also in academia, and a
researcher who has got the academic rigor, but as well as a very deep appreciation of some of the practical
realities by which research can make a difference and bring about commercialization and application of
technologies. Dr Moniz has had a very wide range of experience. He was responsible for overseeing the
program with comprehensive review of nuclear weapons stockpile stewardship, and he also served as
the Energy Secretary’s special negotiator for the dispossession of Russian nuclear materials and that you
can imagine must have been an extremely complex undertaking. So, apart from his academic and policy
making skills, he obviously is also a remarkable diplomat.

We also have with us Dr Michael McQuade, who | have the pleasure of acknowledging as a good friend
and have known him for several years. He has also been a remarkable leader of industry. | have had the
privilege of visiting his company, UTC, on several occasions and the wonderful feature that | saw in the
organization was that when somebody retires, they take the person on as a “Fellow”, who provides advice
as well as wisdom. That to my mind is an extremely innovative way of not only losing precious talent, but
also not allowing human capital to just waste away. Dr McQuade holds a PhD, and MS and BS degrees
in Physics from Carnegie Mellon University. He received his PhD in experimental high-energy physics for
research on charm quark production performed at the Fermi National Accelerator Laboratory.

I will now just sum up the topics that we have covered in the two days of this Summit. There was, of course,
inevitably frequent reference to Prime Minister Modi and President Obama’s discussions and the various
items that they have been flagging for cooperation between the two countries. We are very fortunate that
this is the fifth in a series of events that we have been organizing annually called the US-India Energy
Partnership Summit, and we are delighted that Yale has been a partner in this effort.

| would just like to mention quickly some of the subjects that | believe not only require follow-up, but also
require much deeper introspection and analysis. One of them is the field of Smart Cities. As you are aware,
the Indian Prime Minister has launched a program for creating 100 Smart Cities and these are not going
to be any new cities. These are essentially going to be cities that will get converted to a smart mode and
we would certainly look forward to opportunities by which US entities can work with those in India. | also
want to remind you that TERI has been identified as a kind of knowledge partner by the Ministry of Urban
Development, Government of India, in this initiative.

/ PROCEEDINGS /

/ 5" US-INDIA ENERGY PARTNERSHIP SUMMIT /

There were discussions during the Summit on institutional investment in renewable energy and | think,
for the first time in India, there is now a very upbeat and optimistic attitude towards renewable energy. Of
course, there are those who still feel that the costs are high, but now there is mounting evidence on so
many applications where renewable energy makes a great deal of economic sense.

Yesterday, we had the Corporate Dialogue, which also focused on smart city habitats and in the opening
session, we looked at ways of ensuring that the ideas articulated by the two heads of the respective
governments are implemented, and we learn from the problems in the past—such as having too many
ministries dealing with diverse elements and not having a center to coordinate and ensure implementation.

| think these partnership efforts and any collaboration between the two governments have to be streamlined
in a manner that you have very clearly defined focal points with adequate power, with adequate access
to all the resources in the government, and | think we would have learnt from the past. We also know that
the Prime Minister, in particular, is very practical in his approach when it comes to dealing with some of
these challenges.

We had a very enlightened Keynote Address by Dr Rajiv Shah, Administrator, USAID, who talked about
various successful models for cooperation and his hope was that these models can be extended to the
energy sector. And, | think, he highlighted the fact that the cooperation, which could perhaps be expanded
between the US and India, would involve business partnerships involving all stakeholders, so that it is a
comprehensive effort involving those who can really make a difference.

And finally, let me say that the road ahead for the US-India cooperation would involve energy efficiency
because that can really use the opportunities in India to create a huge market and, as people often
say, energy efficiency is the fifth fuel. Much of this transformation could be garnered by energy efficient
buildings, and | must say in this regard, that my colleagues at TERI, led by Ms Mili Majumdar, have been
at the forefront of efforts and we are very happy that now we also have a relationship with the US Green
Buildings Council. So, now there is already an avenue by which transfer of know-how will take place not
only in one direction, but in both directions. So, | think, we need to create such models and processes by
which we find more such opportunities actually being implemented.
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Valedictory Address
Dr Ernest Moniz, United States Secretary of Energy

I am very happy to join you and make some remarks
at the end of a very historic and successful visit
between our two leaders. Dr Pachauri, of course, is
a very well-known personality. | would not give his
biography, but would like to take the opportunity
to acknowledge his leadership at a global level
on clean energy and climate change issues, and
again he has served not only India and the US, but
the whole world community with his leadership.
Also, | am glad to be with Dr J Michael McQuade
from United Technologies and with Dr Annapurna
Vancheswaran as well.

While the visit of the Prime Minister of India
dominated the news yesterday, | want to point out
another very important action, when the President
of the US issued a proclamation declaring October
as the National Energy Action Month. So, here we
are today, kicking off the National Energy Action
Month. The proclamation did not say that the action was only here in the US and therefore, | think the
partnership that was put forward with India as well, is going to be part of that. The US is going through quite
a remarkable period in its energy system and just recently, Fortune magazine has published an article on
the 100 fastest growing companies here. And the President found it interesting that 26 out of those 100
had their growth attributed to the energy sector in the US. So, it is really something that is taking off. | might
say that it is not only about producing oil and gas; it is also the whole supply chain for supporting energy
services. | think the more the US and India collaborate in this space, the better the chances we have for
addressing issues like climate change as well as economic growth.

In my previous professional life, the halcyon days of being an MIT faculty member and building an energy
initiative there, | came to know the importance of our collaborating with India, travelling there, typically
twice a year, building partnerships and visiting TERI. Therefore, | had a very good picture of what was
happening in India in the energy sector and also what was not happening. There is still an amazing
need for serving the very large urban population as well as the underserved rural populations—a great
challenge and one that we want to work on together to leap through technology, analysis, trade, etc.

On becoming the Secretary of Energy, my first foreign trip was also to India and, | would, in fact, return
there in March 2015 to hopefully again start building up the foundations of increased collaboration. And,
going back even earlier, | was at that time the senior Department of Energy member of the former President
Bill Clinton’s delegation in that historic trip to India in March 2000. | think that provides all of us a good
baseline for looking at what has been some tremendous progress, but also what remains as the large
challenge. | really enjoy working with my Indian colleagues, visiting India, and advancing collaborations.

| do not need to say a lot to this group about climate change and the backdrop it provides to some of
the work that | hope we are going to be doing and expanding, but just to focus for a few seconds on one

/ PROCEEDINGS /

/ 5" US-INDIA ENERGY PARTNERSHIP SUMMIT /

element. Clearly, as you all know, | think President Obama put out a climate action plan last year in June,
one that largely certainly sets our agenda at Department of Energy (DoE) for our energy programs. But
what | want to emphasize on is, that what came out last June; a particular pillar, i.e., one of the three pillars
of that plan, has certainly got a lot more attention and that is the area of adaptation. We are seeing around
us what certainly has for a long time been anticipated as the pattern of impacts that we would expect, in
fact, from global warming. Earlier this year, the administration put out our third climate assessment and it
really focused on this issue of the impacts that we are seeing and their tremendous variability. The same
obviously applies to other parts of the world, and certainly India is not in any sense new to that.

| always recollect that during my stint at the MIT, some of the economists there did a rigorous analysis
of mortality issues from additionally hot days, sorting through the data extremely carefully. And, not
surprisingly, what one found was that adaptation matters. Due to air-conditioning, there was essentially no
impact in the US, whereas in India, especially in some of the rural areas perhaps, there was a substantial
effect. This is one simple example of how we have to meet the adaptation challenges; it is about people’s
lives and their productivity, but we have to do it in a way that provides the energy resource needed in a
clean way so as to not exacerbate our weather challenges. So, those are some of the areas that certainly
we both want to be working together.

Similarly, the issue of Himalayan glaciers is critical for a fifth of the world’s population. The issue of ‘sea
level rise’ places India and its neighbors among those at great risk. Clearly, the concomitant benefits in
addressing climate in terms of air pollution are critical, again something that is a major challenge in major
urban centers.

So, this is one area on which we have an increasing focus. This is not to displace our efforts on mitigation,
quite the contrary, because if we do not mitigate, we are going to have an awful lot of adapting to do.
However, we do feel that we must start addressing mitigation and adaptation in parallel, and | think both
of those can be parts of our expanded partnership.

There is a lot to be happy about the joint statement of the two heads of government. In particular, this one
sentence that | quote: “They agreed to a new and enhanced strategic partnership on energy security,
clean energy, and climate change.” At a high level, that is exactly the kind of commitment on the part of
both leaders that will help us expand our efforts.

| know the Prime Minister: climate is not new to him. Dr Pachauri was telling me about his book Convenient
Action: Gujarati Response to Challenges of Climate Change, where Mr Modi stressed the need to address
climate change impacts. As the Chief Minister of Gujarat, he even created a separate department for
climate change, while extending electricity to rural areas in the state with a strong emphasis on renewable
energy. And now, very early in his term as the Prime Minister, he is providing a new momentum for changes
in energy markets, clean energy research and development, and electrification of India’s rural communities.
Accomplishing the National Solar Mission goals is a big part of that and, already this week, the Prime
Minister declared his commitment to provide electricity to every village in India within the next five years.

About a month ago, my Deputy Secretary, Mr Daniel Poneman, was in India with Secretary Penny
Pritzker. He came back impressed with the level of energy in terms of pursuing these programs and
felt extremely hopeful that we will have new opportunities to collaborate, and this was even prior to the
Prime Minister’s visit.

Nuclear energy is an area where we need to step up our collaboration. We all are looking forward to new
ideas from the Prime Minister to help India in its commitment to nuclear energy. | want to emphasize
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that while President Obama has articulated an all-of-the-above energy strategy, which says that we are
committed and investing significant resources in research development, demonstration, and deployment
across all of the energy sources, but always consistent with aiming toward a low carbon future. We are
looking at all approaches — coal to renewables and energy efficiency conservation as part of the solution.

We strongly believe that there is no single low carbon solution. There will be different low carbon solutions
in different countries and there will be different low carbon solutions in different regions of our country,
different renewable resources, etc. Referring again to the joint statement, | think the broader line, which
was also encouraging, is that our partnership is robust, reliable, enduring, and is also expanding.

Thinking a little bit more about our collaboration, India has been a key partner in energy cooperation in
the Clean Energy Ministerial (CEM) for the last five years. It was hosted in India last year and that has
advanced our progress in areas like appliance efficiency standards, LED lighting, building and industrial
efficiency, smart grids, women and clean energy, and more. Just one concrete example from that list:
coming out of the CEM collaboration, India became the world’s first country to release comprehensive
quality and performance standards for solid state lighting, a step made possible again, in part, by this
collaboration with the US under the CEM.

There are many other collaborations — US-India Energy Dialogue, East Asia Summit, three tracks of
our Partnership to Advance Clean Energy, and the recently-launched Promoting Energy Access through
Clean Energy (PEACE). Again, when | was in Delhi in March, we had an extended session in which US
and Indian researchers leading these joint clean energy consortia presented their progress. What came
through was that it was not just another Memorandum of Understanding, but real people working on real
projects and making real progress. It was one of the most successful partnerships of this type that | have
seen, at least with the Department of Energy and corresponding entities elsewhere. The areas included:
solar energy, advanced biofuels, and building energy efficiency; and in all the three cases, the Indian and
the US researchers were coordinating their work closely and making real progress.

On the building side, an estimated 75 percent of India’s buildings that will be standing in 2030 have not
been built yet. So, we really have the opportunity to get sustainable buildings right at the first time and not
have to go back and retrofit at great expense.

We have a strong base to build on, but some of the promising areas for new or expanded collaboration,
announced yesterday in conjunction with the Prime Minister’s visit, are a new US-India energy-smart cities
partnership to promote more energy efficient infrastructure at the municipal level. | am pleased to say that
this is an example of a collaboration that was discussed in some depth during the visit of Secretary Pritzker
and Deputy Secretary Poneman to India a month ago. A new multimillion dollar effort funded by USAID,
to support large-scale integration of renewable energy into the grid, was also discussed. We collaborate
strongly at the Department of Energy with USAID, in terms of advancing their programs, but we also have
enormously strong partnerships with some other financing entities for promoting two-way trade like the
Ex-Im Bank, Overseas Private Investment Corporation, and Trade Development Agency. So, do not be
surprised if we end up in India in clusters because these are important collaborations.

On the issue of infrastructure and integration, another area to focus on now is the idea of looking in the rural
context at networks of villages that can be brought together in terms of energy, economic development,
health, transportation services, etc.

Clearly, Indian entrepreneurs have many great ideas, including ideas for off-grid energy. | have not
forgotten Mr Harish Hande’s statement which he stated many years ago about solar energy being too
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expensive for the rich, but very affordable for the poor. And | think, it was a great insight and would have
made the base of some of his entrepreneurial activity.

The US-India Partnership for Climate Resilience aims to strengthen capacity by expanding actionable
data and tools for various tasks such as vulnerability assessments, climate smart agriculture, water-use-
efficiency, energy—water nexus. These are the areas where we can have great partnership. Our other
new partnership to train students and scholars in the US-India Climate Fellowship Program will be very
important one. The more exchange we can get at the person—person level, the better.

All these collaborations sound great. We will have to do some prioritization and get action plans and
roadmaps put together. They are not a moment too soon. Responding to climate change is really a great
challenge of our generation, but doing it in a way that grows economies, provides clean energy, provides
energy security, is also critical. There are several shared issues which to be addressed.

The bottom line is that the DoE is ready and willing to work with India to meet economic and energy goals
and do so in ways we can both innovate and create technologies that will meet our as well as other
nations’ challenges. Together, we can build that clean, sustainable future which President Obama and
Prime Minister Modi are committed to.

Special Remarks

Dr J Michael McQuade, Senior Vice President for Science & Technology,
United Technologies Corporation (UTC)

On behalf of United Technologies Corporation, | want to thank all of you for being here. Not only are we
pleased to have helped sponsor this 5th US-India Energy Partnership Summit, but the agreement that we
just saw is really a statement about the cooperation that both existed and will exist between the US and
India, and specifically between UTC and TERI.
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I want to thank Dr R K Pachauri, Dr Annapurna Vancheswaran, Ms Mili Majumdar, my colleague Mr William
Sisson, and Mr Zubin Irani, who are here, for allowing us the opportunity to create this Center of Excellence
for Energy Efficient Buildings. | will come to the topic of 100 Smart Cities in a few moments.

Just expanding on what Secretary Moniz said, it is really important for us and it is really quite simple. In
addition to all of the work everybody does on clean renewable energies and on delivering cleaner versions
of existing energy, the importance of energy efficiency cannot be overstated. It is not only important from
the point of view of the business we are in, but also important for the way we operate our business.

So, let me just tell you a story about UTC. First of all, we make stuff. We are a company that actually, sort
of cuts metal and makes things. We make jet engines and helicopters, HVAC systems, security systems,
and elevators. So, we are a manufacturing company. In the last decade, our sales have doubled, we are
approximately a USD62 billion company now, and our energy consumption has gone down by half. Our
greenhouse gas emissions have gone down by 30 percent, air chemical emissions by 30 percent, water
usage by 30 percent, and air chemical emissions have gone down by 62 percent.

We are also in it for the long term. Mr Zubin Irani and | together had the honor and luxury of being in the
every-two-year meeting of the top couple of hundred executives in the company, where my boss, the
Chairman, let it known that our goal is to be a USD100 billion company by 2020. So another USD40 billion
are to be added to the company by then.

We are on a path to reduce emissions from the company by 80 percent between 1990 and 2050.
And those who have followed the whole conversation about what it is going to take to ameliorate the
effects of carbon in the atmosphere by 2050, you know that in buildings, and in industry, we have to be
75 percent less approximately, depending on the model you choose, but 75 percent less than the kind
of numbers we had in the late 1990s. So, we are on a path to be 80 percent below the 1990 level. It is a
remarkable story because we are a company that makes real stuff that takes energy to make. So, for the
Americans in the crowd, this is blocking-and-tackling. This is hundreds of millions of dollars of investment
every day in buildings, efficiency, and factories.

This is what we do. This is what we then have the right to say to our customers: you can believe the
products we sell are energy efficient, and we have the right to advocate, as we are doing here, with the
announcement of this Center.

Our partnership with TERI, TERI North America, Dr R K Pachauri, and the dedicated team goes back
to almost a decade and it is very important for us because India is the epicenter of global construction.
Dr Moniz mentioned a statistic — | have a version which is approximately the same — 85 percent of
the buildings in the US in 2050 already do exist and in India, they do not. So, if you think about the
amount of construction that will happen, and the amount of renovation that will happen in these smart cities
and across the country, being able to deliver energy-efficient solutions is crucial to secure and stabilize
economic growth in India in the future.

We are delighted to be able to sponsor this Center of Excellence for Energy Efficient Buildings, which
is one crucial component of how we can collectively help India in that journey to make the buildings as
smart and efficient as they possibly can be. It ties directly to the experience we have around the world
and it is not an accident that TERI is our chosen partner to do this in India. TERI has created technical
and thoughtful leadership in India for a very long time, creating an intellectual capacity to understand
buildings, energy efficiency in buildings, as well as the connection between buildings and climate, and
buildings and economic security.
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The Green Rating System for Integrated Habitat Assessment (GRIHA) is a landmark building rating system
developed by TERI. It is very important to have the ability to measure, monitor, and determine progress in
buildings. The collaboration with the US and World Green Building Council is an important step to expand
the LEED rating system that has proven effective in Southeast Asia and integrate that into the ways things
are done in India. All of these are remarkably important for what India will need to do and what we hope
to be able to help do.

Many of you from the building side of the world already know this statistic: 40 percent of the energy
consumption in the world is in the built environment. Despite what historically has been a much larger
percentage of energy devoted to the agricultural sector, India is on a path where 37 percent of electrical
energy would be consumed in the built environment by 2020.

So, this is not a problem for the future; it is a problem for the present. It has all the attendant problems
that building markets around the world have. It is a fragmented market, we have incentives that are not
coupled to who owns what, who has to pay for what, all of the problems we experience everywhere else
in the world.

And so, one of the reasons that we are investing in the new Center of Excellence is to begin the process
to help us to measure progress, to define what progress will be, to be able to help put in place the
measurement systems and, most importantly, to provide a center that can collaborate with governments at
the state level and national level in establishing the intellectual base for what will be future policy, what will
be future standards and regulations. All of that is the hope and dream of what this Center of Excellence for
Energy Efficient Buildings is all about.

So, now | come back to the concept of 100 Smart Cities at the end. India has announced a plan for 100
Smart Cities. Those of you who live there, those of you who know how these things work; there will not be
100 smart cities. There will either be zero or there will be thousands of smart cities. There will be no smart
city if we do not do the right things; there will be thousands if we take the steps now to help understand
what a smart city is. A smart city is a livable and a workable city. It is also energy efficient and a human
efficient city. And if we can work the role of energy efficiency now with the contributions from this Center,
we would have done our part.
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So, Dr Pachauri and the TERI team, thank you. Thank you for the opportunity to collaborate. Thank you for
what UTC looks forward to in a partner, one who sets very high expectations, one who puts together a plan
to deliver those expectations, we adapt that along the way. And, most importantly, thank you for being a
leading light in what we consider one of the most important areas in energy and climate in the world.

Signing of MoU: Center of Excellence for
Energy Efficient Buildings

The Energy and Resources Institute (TERI) and United Technologies Corporation (UTC) announced
the formation of the United Technologies-TERI Center of Excellence for Energy Efficient Buildings in
India’s Cities. The newly-created Center of Excellence will address energy diagnostics and evaluation of
energy efficiency in existing buildings in India. The Memorandum of Understanding was signed by Dr J
Michael McQuade, Senior Vice President for Science & Technology, United Technologies Corporation, and
Dr R K Pachauri, President, TERI North America.

The United Technologies-TERI Center of Excellence for Energy Efficient Buildings in India’s Cities will work
to address the following:
= Development of energy use reporting framework for the existing building sector;

= Evaluation of the existing building energy rating systems;

= Derivation of tools and techniques for energy management, real-time reporting of energy consumption,
and identification and cost-benefit analysis of energy conservation measures;

Development of Measurement and Verification (M&V) protocol for establishing the energy saving
potential of various energy conservation measures;

Formulation of design and retrofit guidelines that could be suggested as an addendum to relevant
codes and standards; and,

Development of supportive standards and regulation that will enable market uptake of energy efficient
technologies.
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