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Possible USS500 - S700 billion investment

in the coming decade
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Transition in India’s Electricity Sector

India's Electricity Capacity and Generation (2018/19)

| -—-Capaclty---- |  --Generafion-- | Capaclly | Increase |
('] % TWh % Utilisafion GW yoy

Coal-fired 200.7 56.3% 1,022.3 74.3% 58.7% 3.5
Gas-fired 249 7.0% 49.8 3.6% 22.8% 0.0
Diesel-fired 0.6 0.2% 0.1 0.0% 1.9% -0.2
Large Hydro 45.4 12.7% 134.9 9.8% 34.0% 0.1
Nuclear 6.8 1.9% 378 2.7% 63.7% 0.0
Renewables 77.8 21.8% 126.8 9.2% 19.7% 8.6
Bhutan (Import) n.a n.a 4.4 0.3% n.a.

Total 356.3 100% 1,376.1 12.1
Capitve power 51.4

Total 407.7 114.4%

Source: CEA, IEEFA Estimates

India's Electricity Capacity and Generation (2029/30)

6w | % | __TWh % __ | Uilisaion | GWvsFY19

Coal-fired 2398 32.2% 1211.5 51.7% 57.7% 39.1
Gas-fired 24 .4 3.3% 53.3 2.3% 25.0% -0.6
Diesel-fired 0.0 0.0% 0.0 0.0% 0.0% -0.6
Hydro 63.4 8.5% 183.4 7.8% 33.0% 18.0
Nuclear 11.9 1.6% 74.1 3.2% 71.2% 5.1
Renewables 405.0 54.4% 789.6 33.7% 22.3% 327 .2
Bhutan/Nepal n.a. n.a. 31.2 n.a

Total 744.5 100.0% 2,343 98.7% 388.2
Battery Storage 34.0

Capitve power 514

Total 795.9

Source: CEA, IEEFA Estimates
Note: National Electricity Plan 2018 plans for 21.5GW hydro imports from neighbouring countries

. 755, Institute for Energy Economics
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India’s RE Capacity Forecast FY2021/22

Installed

(MW) Capaocfity as gggi?ig:); Estimated Capacity Additions
Source FY2018/19 FY2018/19  FY2019/20 FY2020/21 FY2021/22 Total
Utiltiy Scale Solar 26.7 6.5 7.5 11.6 14.0 59.8
Rooftop Solar 4.4 1.6 2.0 3.0 4.0 12.9
Wind 35.3 1.7 5.0 6.4 6.4 53.1
Biomass+Run of River 13.8 0.5 0.5 0.5 0.5 15.3
Floating Solar 0.1 1.4 1.5
Hybrid Wind & Solar 0.1 0.4 0.7 1.2
Totall 80.3 10.3 15.0 22.0 27.0 143.8
Source: IEEFA estimates 4 ,f,.f’;:'?f:}’ ::‘sg :t;'::r:gi;fz?‘;g'zs?:onomics
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Fastest-growing Energy Market in the World

* India’s investment in the energy
sector grew at a rate of 12% in 2018 -
- the highest growth rate as
compared to any other country,
according to the IEA.

Investment in India has grown the most over the past three years

Energy investment by sector in selected markets, 2015 and 2018

150 * India also led the world in the growth

) gty atly of air conditioner sales in 2018 --
g ¥0 which grew by their largest annual
5 %0 I I - o a0y increase with 16% growth to over
® 175 million units in 2018 -- and also
2 ROt end g8 driving down the investment in coal-
N I l fired power along with China.
200 N = sEnergy Efficency o )
* Grid investment rose by 4%, with
150 I l I I soney s ONe-fifth increase in transmission,
- however, spending in distribution
Bl B. = remained flat
50 f— ‘ — Renewable power
y I B B8 ER BB & : =] * Coal supply investment in India grew
0152018 20152018 20052018 20152018 20152018 20152018 W Thermalpower by 5% in 2018, underpinned by policy
B United e o Southeast  Sub-Saharan favouring domestic production while
e - s reducing imports as much as possible
Source: International Energy Agency (IEA) 5 ,f,.f’;:'?f:}’ ::‘sg :t;'::r:gi;fz?‘;g'zjsonomics
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Deflationary LCOE’s of Renewable Energy

Total installed costs of utility scale solar
in 2018 by component and country -
IRENA

Canada
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* The global weighted-average cost of electricity from all commercially
available renewable power generation technologies experienced
declines in 2018, with CSP, bioenergy, solar PV and onshore wind
experiencing the largest declines.

* The utility-scale solar PV projects commissioned in 2018 had a global-

weighted-average LCOE of USD 0.085/kWh, which was around 13%
lower than the equivalent figure for 2017. The global weighted-
average LCOE of utility-scale solar PV has fallen by 77% between 2010
and 2018.

Source: International Renewable Energy Agency (IRENA)
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Inflow of International Capital

Drivers of weighted average cost of capital (WACC) for listed energy companies
Top oil & gas companies Top power companies

(by production) (by renewables ownership)

15% 15%

12% 12%

2018 capital structure:
50% equity/50% debt

9% 9%

2018 capital structure:
75% equity/25% debt

6% 6%
g Teewa P — 1 i —— T R——
0% Y ' . y y l 0% -« ' y . ‘ ; ;
2006 2008 2010 2012 2014 2016 2018 2006 2008 2010 2012 2014 2016 2018
Cost of equity Cost of debt (before tax) -« = Cost of debt (aftertax)
Note: The sample ntain the top 25 listed energy companies (in 2018) by oll and gas production and power companies by ownership of solar and wind capacity
impanies based in China and Russia are excluded from the analysi
f f ulations based or mpany da horn rs Eikon (2019) and Bloomberg (2019
/%55, Institute for Energy Economics
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Emerging Markets with the Most Infrastructure
Growth Potential in the Next 5 Years

India
China
Brazil
2> Indonesia
N—
=
S

Malaysia

Philippines

Russia
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Renewable Energy Investments by Global
Institutional Investors
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¥mpr " |[nstitutional investors
acquired asset Deal value Investment
Bu_yer §e|ler Acquisition target Project‘ phase’ “ A USD, billion: model Ownership structure - -
i + crre are increasingly
e z:ﬂn;ﬁ:?;:g?rgy% g:«;—r:z«;galmg ' 1.8 13 il:s;r:tﬁ\em " é’:’;:;igﬂ ]
- developing a new
q".".!:‘-?ig},i portiolio (201) '+ Operating 04 07 i A .
ReNew Power O Indirect = CPPIB (16,2%) a SSEt Cl a Ss fo r u n I I Ste d
Ventures (2018) ™ PREInG 4.9 04 Ivesiriont : fglxa.l.:::) GEF
e renewable energy
lalalell R s (20:39@“'. Operating 1.8 14 jnvestment = Enel (20%)
@corQ s : + CDPQ (25%) d rive N by
< i " E %,
DONG I(_zocn:i?o)n Amay & Operating I 0.7 11 }?,'J:{mem . SEES?(Z;(E% I | I
OMERS  rvciicnr S © toroomurs [N omaoms O T Om 008 exceptionally low
o lobal bond yield
o Renewable energy &, N/A 12 0.4 Fund investment * ABP, CalSTRS g O a O n yI e S )
portfolio (2018) ) B and ADIA
Primary Askalen (2017) {3 Non-operating 03 12 P"ﬁc‘ = ABP (100%) t h e a tt ra Ct |Ve rl S k_
investment investment
' : . PFA (25%) -
e orSth gg:r;e)y Extension & Non-operating I 0.7 13 i?\lv::::mem : gm:?;/;)%) ret u r n te n O r
i «  PGGM (50%) h H H f h
PCCM . portfoli (zoig?rgyg Op 8 0.9 Undisclosed :r)\t:::mem * EDF (50%) C a ra Cte rI St I CS O t e
Lotz | o by bea A infrastructure market,
B3 _ o = GIC (60%) d h 1 d
$GIC omone Zmin, O fnomes [ | o o, EER and the increase
pes Renewable energy &= N/A 12 1.2 Fund investment ' :S:AglaLSTRS m at u r I ty Of re n eWa b I e
portfolio (2018)
\DIA - hnologi
Greenke (Gﬁ)ef;l;%lla, - g:‘;;:z:’;hng I 45 03 :::‘::[‘r;:\en[ : SLDEASE%%%S%) e n e rgy te C n O Ogl e S .
. Institute for Energy Economics
Source: McKinsey & Co 9 By

and Financial Analysis
IEEFA.org




Inflow of International Capital

- O0ftBank °

One of the leading bidders in utility scale solar and wind
projects in India, with 3 GW of renewable energy
capacity under development in the country

Masayoshi Son promised to give free solar power to

International Solar Alliance (ISA) members post 25-year
PPA period

SoftBank recently invested USS250m in Ola Electric

£,
¥ %
L= J

lar power plants through

SoftBank is expected to make the investment in Ind
its Vision Fund backed by Saudi Arabia. Photo: PTI

SoftBank to invest up to $100 billion in
India’s solar power sector

Source: Economic Times
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https://economictimes.indiatimes.com/small-biz/startups/newsbuzz/ola-electric-gets-250m-funding-from-softbank/articleshow/70050081.cms

Inflow of International Capital

Brookfield Asset Management Inc. is an alternative
asset management company. It has around $330bn
‘ of assets under management, focusing on real

& ‘ a "\ | estate, renewable power, infrastructure and private
Kf|e\ | equity.

— e e

L] @ o
Going with the Wind -@‘ l
=l
@ Brookfield will acqui R .
Axis .Energy‘qg w?rﬁﬁarrems » m;? mgmmgn o
pHime 210 in India is 510 MW ' @
[=]

@ Brookfieldhasmade g gionayly Brookfield
first direct acquisition in has 18,000 MW of

renewable energy space generating capacity &

iphd $47-billion AUM
@ In 2017, it acquired US
o SunEdison’s unit Axis Energy Ventures
TerraForm India is the flagship
; company of Axis
@ This gave Brookfield Energy Group

300 MW portfolio of —_—

renewable assets in India it has committed to
develop 12,500 MW
of renewable energy

el
This includes 6,500 MW

;g,‘ﬁé;; Institute for Energy Economics

Source: Economic Times 11 ,{.,:.‘,“‘%“ and Financial Analysis
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Inflow of International Capital

ADIA

J—aii il b g_JiJLm_)
Abu Dhabi Investment Authority

oRon.|crp
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S BOARD
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Existing sovereign wealth fund
investors GIC of Singapore and Abu
Dhabi Investment Authority (ADIA)

are deploying $495m in fresh equity
funding in Greenko to facilitate

2.4GW of storage projects.

Goldman Sachs Inc, Canada Pension
Plan Investment Board and Abu
Dhabi Investment Authority, the
existing investors of ReNew Power,
are putting in an additional S300m
into the green energy company.

Japan's Orix to buy 874 MW wind
energy plants of IL&FS

The Japan International Cooperation
Agency (JICA) agreed to loan

the Government of India in Delhi
$260m for the Construction of Turga
Pumped Hydro Storage

Source: Media report, Corporate presentations
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Inflow of International Capital

= Global energy major Royal Dutch
Shell, Norway’s state utility Statkraft
and CLP India (China Light and
@ Shel I Power) have joined the race to buy
Morgan Stanley Infrastructure

Partners-owned wind energy
platform Continuum Wind Energy.

= Continuum has more than 700 MW
of operational wind assets and it has

== B . ) a pipeline of almost 1,700 MW,
CLP @ EIJ E &\K CONTINUUM making it one of the largest
portfolios on sale in the market right
now.

= Morgan Stanley Infrastructure
Partners, which manages more than
$4 billion in assets globally, had
invested $212 million in Continuum
Wind, founded in 2012.

Statkraft

. . 7S5 Institute for Energy Economics
. T 3 A 2
Source: Media report, Corporate presentations 13 {5+ and Financial Analysis
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Inflow of International Capital

= |nJuly 2018, Adani Green
Energy, the renewable power
arm of Gautam Adani-
controlled Adani Enterprises,
began to raise about $500-750
Renewables million (Rs 3,500-5,000 crore)
by selling dollar bonds, as it

adani

oh R GIh G Gk R Gl 6B G Gb G Gb G T L --------- -
,’ | \\ . .
/" Renewables ' Solar Park %' plans to. reflna.nce its debt and
' : \ expand its business.
: (~2 GWoperationalN | (-~ZGW50:50 JV\: = Adani G h tarted
i I S | . I trading from June 18, 2018, and
1| transmissionlines- | | | onday one the stock hit the 5%
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| operational, 827 | i Upperiimit.
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I ! i
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‘ 1
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. . 7S5 Institute for Energy Economics
. X7 TD = A 2
Source: Media report, Corporate presentations 14 (@835 and Financial Analysis

NAAAOX)
%%’ IEEFA.org



Inflow of International Capital

= The company’s plan, ‘Strategic Intent
2025’ called for up to 70% of new

' ' capacity additions to come from
solar, wind and hydro through to

2025.
TATA POWER

= n February 2019, Tata Power Delhi
Distribution Ltd (Tata Power-DDL)
collaborated with Mitsubishi
Corporation and AES India to install

%MQ 5 o India’s first grid-scale battery
. an ’1 | o 1 6 9 storage system.
‘ ‘ MW = Tata Power-DDL is also rolling out

smart meters across its network and
moving into electric vehicle (EV)
charging with a vision of integrating
EV charging and energy storage with
Tata Power’s leading rooftop solar

INSTALLED GENERATION

position.
" GENERATION CAPACHTY LK
_:.mu_..wu
. . . ,5 £S5 Institute for Energy Economics
Source: Media report, Corporate presentations 15 %"":“:’:’. and Financial Analysis
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Recent Policy Tailwinds

= Recent Surge in Tendering Activity

Total of 13GW of renewable energy auctioned and tendered during the
month June 2019

= Removal of Priority Lending Limit

MNRE recently requested the Reserve Bank of India remove a priority
lending limit for the renewable energy sector to allow private banks to
lend more to renewable energy infrastructure projects

= New Tariff Policy

The new tariff policy will punish Discoms for unscheduled power cuts,
except in the case of technical faults or natural calamities, as power cuts
severely impact economic activity

= Payment Security Mechanism for Power Generators

Discoms will now have to open and maintain a line of credit before power
is dispatched from the local load dispatch centre.

P Institute for Energy Economics

Source: MNRE, Media Reports 16 (@835 and Financial Analysis
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https://energy.economictimes.indiatimes.com/news/renewable/ministry-seeks-removal-of-priority-lending-limit-for-renewable-energy-to-boost-financing/69733571

Recent Policy Tailwinds (continued)

= Status of ‘National Significance’ For Power Transmission Projects

The MINRE has invoked special powers to declare transmission projects
worth Rs40,000 crore (USS5.5bn) to be of national importance. These
action will facilitate and de-risk more than 66GW of renewable energy

projects already under development or planned for the future.

17 ﬁ;‘ﬁ‘;\e Institute for Energy Economics
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https://energy.economictimes.indiatimes.com/news/renewable/govt-invokes-special-powers-to-save-green-projects-worth-rs-40000-crore/70200880

Mega Battery Manufacturing Tender

= The government of India is likely to soon issue
tenders inviting companies to set up 50-GW battery
manufacturing base in India at $50-billion investment
with attractive financial incentives.

= Niti Aayog, an Indian government think-tank, will seek
proposals from states to identify locations for plants
and on providing duty waivers and exemptions to the
battery manufacturers. Niti Aayog will have to
conclude the bidding in six months from Cabinet
approval.

= The states will be asked to reduce state GST, facilitate
land acquisition, provide concessional electricity,
single-window clearance and environmental
clearance.

= The companies will have to set up the manufacturing
facilities by 2022, after which they will get the
incentives for eight years till 2030.

18 ;;,;ﬁ‘;s Institute for Energy Economics
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Recent Policy Headwinds

= Retrospective Changes

State discoms have repeatedly cancelled already awarded tenders or have
forced developers to agree to even lower tariffs

Andhra Pradesh has called for review and renegotiations of legacy
renewable energy contracts

= Excessively Low Tariff Caps

In the last 6 to 8 months, a number of tenders have seen a dull response
and have been significantly undersubscribed. IEEFA notes developers are
viewing the tariff caps as too aggressive, particularly in light of higher
policy risks

19 48535 Institute for Energy Economics
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Way Forward

= A Green Investment Bank

Alternative Investment Funds (AlFs) could invest in debt securities issued by renewable
energy developers with already operational assets.

This essentially reduces the cost of capital, as risk on already operating assets are lower, thus
helping developers unlock equity, which could be infused into new projects.

Green Investment Banks have been very successful (and profitable) in mobilising capital in
Germany (KfW), Brazil (BNDES), Australia (the Clean Energy Finance Corp), New York (NY
Green Bank), England (the Green Investment Bank, privatised in 2017 via a sale to Macquarie
Group) and New Zealand (New Zealand Green Investment Finance ).

The bank would also serve as a key knowledge hub to demonstrate financial learnings for the
entire sector, drawing on international learnings (particularly for first-of-a-kind projects
involving Indian deployment of newer technologies e.g. batteries) while subsequently helping
solve financial access issues.

20 i Institute for Energy Economics
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https://www.google.com.au/search?ei=FXk6XfW8KMif9QPH7YDACw&q=Clean+Energy+Finance+Corp&oq=Clean+Energy+Finance+Corp&gs_l=psy-ab.3..0l5j0i20i263j0l4.8698.8698..9409...0.0..0.187.187.0j1......0....2j1..gws-wiz.......0i71.zMU0bctsfo0&ved=0ahUKEwi1m-vQ19HjAhXIT30KHcc2ALgQ4dUDCAo&uact=5
https://greenbank.ny.gov/
https://greeninvestmentgroup.com/about-us/
https://treasury.govt.nz/information-and-services/commercial-portfolio-and-advice/new-zealand-green-investment-finance

“The constant chaos born out of striving efforts to
be a world energy transition leader is far better
than the calm of inaction....”
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End of Slides..

22 ;?Zﬁ‘ Institute for Energy Economics
\18%%s%,, and Financial Analysis

\ L
\\8%%"' IEEFA.org



