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Rahul Tongia: Good afternoon everyone. We'll get started just a
few minutes after and welcome to everyone who's online, I'm not
sure which camera it is, so I'd say hi to both of them. My name
is Rahul Tongia, I'm a fellow scholar at Brookings India
interested in learning about energy and sustainability and
sustainable development. And one of the best parts of this work
is really the engagement in interaction with experts from both
India and around the world. It's my distinct pleasure to have
Professor Johannes Urpelainen — if I pronounced it correctly -
joining us to give a talk on electrification, really talking
about electricity access demand and growth, because now
household electrification is upon us, 1it's Jjust a matter of time
for the most part, but what does that mean, how may it roll out,
there's a lot of both questions, things that may evolve because
is the future going to look just like the past or what may
change, is one of the key questions that comes up. So, 1f I

could request Johannes to join on the stage.

Johannes’ bio is already with all of you but for many years he
was a professor at Columbia University doing somewhat similar
work, I would say, really looking at electrification and
sustainable energy policy. And in fact, he's the founding
director of ISEP (Initiative for Sustainable Energy Policy) at

Johns Hopkins in DC and so this is a new effort, I would say,
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but really bringing together multiple researchers doing
different facets, and South Asia is one of your key focus areas,
not Jjust India but the entire region. So, before we hand over to
Johannes, I wanted to have an intervention and invite a
colleague at Brookings India, Sahil, to share a few results of
an ongoing study. You may remember about two years ago, we were
putting out 2020 and 2022 supply demand numbers that really
emphasize how 1500 million tonnes of coal, 175 gigawatts RE and
modest growth in demand, all three could not triangulate. We're
now in the midst of a large exercise led by Sahil looking at
2030 demand and so, one component of that is households and
residential, which is what Johannes will really share some
thoughts on. But I thought we'll Jjust take a few minutes with a
teaser of some of the results and this paper is under review and

it should be coming out within a few weeks, hopefully. Sahil.

Sahil Ali: Thanks Rahul. What I want to present here is only a
small component of our larger study on coal, which is being led
by another colleague, Anuraaga, which looks at optimizing the
ecosystem for coal waste, I mean power generation, electricity
use and overall what other scenario is going to be in terms of
the supply side, how much demand can we expect and how can we
make the value chain more efficient through linkages and so on

so forth, and coal is going to stay and how we're going to make
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it more sustainable and efficient is what the study is overall
focusing on. This piece of work 1s a part of the bottom-up
supply/demand analysis for electricity sector and electricity
demand, and what I'm going to focus on is going to be
residential buildings here. We have done similar work across
other demand sectors — agriculture, commercial, industry, so on
so forth - so, it's a bottom-up calculation where we try to look
at different factors that may play a role in shaping service
demand. So, for example, if I were to think of agriculture, then
it looks at [net area] under agriculture and how that has
changed from historically, how it's likely to grow in the
future, what is the cropping pattern, what are the water
requirements, water use efficiencies and area and canal
irrigation, micro irrigation, how policies and all of that are
going to change the demand for water for cropping in the future.
It goes to that level of details and then topped up with other

efficiency and other features.

So, Jjust if you could focus on this slide on the blue parts,
which talk about how the residential share on the total
electricity consumption has changed over time, how residential
consumption itself has grown. So, you would find that while
overall demand since.. so, the X-axis on the left-hand side graph

represent years from 2001 onwards, so 1 — 15 is 2001 - 2015.
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Overall, the demand is growing at a CAGR of 7%, whereas
residential and commercial consumption in themselves have been
growing at a much faster rate than the other sectors. So,
currently, it's around 23-24% of the total end-use electricity
consumption in India, the residential sector; this is including
captive power, 1f you net out captive power, then it reaches
somewhere around 27-28%. But the interesting feature which might
also be useful to get your insights, Johannes, on today's talk
is that our EPIs, which are basically a square footage
consumption, kilowatt hours per square meter annually. For
residential sector, if you look at the at the 2015 number at the
bottom right-hand side graph, the blue line again, 1is 15.2,
which is extremely extremely low compared to global standards.
We know our per capita consumption is low, our consumption per
unit of built-up area is also extremely low, to give a sense of
what it's like in residential complexes — the places that you
and I probably come from - it's around two and a half to five to
six times higher than the national average, so it tends to give
you a sense of the disparity in terms of consumption across the
board, and the picture changes drastically with the inclusion of

air conditioning and so on so forth.

Some of the key factors in terms of the macroeconomic picture,

how that's going to change over time, over the past 15 years,
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we've been growing at CAGR of 7.2% per annum at average CAGR,
which is quite healthy. Of course, per capita income growth has
been slightly lower because, of course, you're going to net out
the population growth rate but the population growth rate has
been declining over time and that's going to lead to an increase
in per capita income growth rate higher than your GDP growth
rates. For 2030, we have considered three scenarios of
electricity demand; 6.5%, 7% and 7.5% based on a host of
projections from government and other international banking
institutions, development organization, so on and so forth,
which will deflect not only built-up area buildings, but even
appliance, ownership, growth usage and technology adoption. And
finally, to one of the more interesting and important
components, I’'d love to hear the more disaggregated picture on
that from your experience, especially in UP and other places, is
how the urbanization is going to reach from currently around 32%
- 40% in 2030 and we're projecting around 100 million additional
households driven by smaller household sizes, a trend that has
continued over census periods. Smaller household sizes, higher
urbanization, this will result in 75% of the new households,
actually coming in the urban areas. So, that will be a challenge
in terms of affordable housing that the government has talked

about, a 2022 target, we examine this in depth in this study,
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I'm not gonna go over the details but if you could just move to

the next slide please.

Yeah, so we kind of shifted the target to 2030. There are two
components in our assessment for buildings; one is the organic
element of intensification of households that are already within
utilities plan or gonna come into the planning of utilities
goling forward, based on the number of households it currently
sees but there is this element of affordable housing that
families or households that are without houses (physical
infrastructure), that have to be built up and we realize that
2022 targets are far too stringent compared to the rate of
addition of housing order of magnitudes higher. So, we extended
the target till 2030 and examined two scenarios where we have in
a lower scenario, around a 1/3 achievement of the 100% housing
access target and in the other one, we have a 100% achievement
and that gives the kind of rate of growth of a million homes
yearly, you would need to add in the first table, the fourth
column, million homes yearly, you see the rate of addition in
different years and also the EPI. So, we're kind of targeting an
EPI, a consumption. This is something, again, that's hotly
contested — what i1s the consumption of newly connected
households? What is lifeline vs productive use and to what

extent do each of these kind these forces play out in terms of
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the kind and complexity of appliances at play? There's a
separate component I am not included here, which is the growth
rate and standard growth rate in different appliances be it
refrigerators, air conditioning, lighting, so on so forth, fans
and other internal loads, all these are predicated on per capita

income, organization and a host of other factors.

So, based on that, these are, again, ranges I've kind of
constricted the bounds, there are total nine scenarios, so I
mean within a reasonable range, we can expect the demand to grow
from anywhere between 5.7% - 6.9% CAGR, roughly, which
translates to from around 217 terawatt-hours in 2015 to 500 to
600 terawatt-hours in 2013, the upper bound case and close to
500-496 terawatt-hours in the lower bound case. Why I give you
2015 numbers is also important because with consumption and use
consumption, these numbers are prone to getting changed and
recalibrated usually, it's good practice to use a couple of
years back dated numbers when they come from the government side

so that you know all those adjustments are accounted for.

Rahul: Just to clarify, what you call ‘upper and lower bound’
are plausible ranges as opposed to the extreme upper bound where

everything goes in one direction, perfect storm sort of?

Sahil Ali: Yeah. So, the overall range for building sector

within this study, is 5% - 7% and 7.9%. These are extreme
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scenarios, |

10



