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* The investment decision situation in the renewable
electricity sector is broken into its elements using the
Institutional Analysis and Development framework. The
elements are identified and the key actors, the investors are
approached for a survey. The survey has helped to identify
the main detractors and the main promoting measures for
renewable energy:.



Introduction

* Energy is a key input towards raising the standard of living
and income .

 There exists positive correlation between per capita
electricity (a proxy for all energy forms) consumption and
Human Development Index (HDI).

* Nearly 304 million Indians live without access to electricity,
and about 500 million people, still dependent on solid bio-
mass for cooking.



The Current Energy Scenario

India Currently has an installed capacity of 3,43,899 MW of
power generation as on 31 March 2018.

According to the Central Electricity Authority, the coal fired
power glants have the largest contribution to the sector with
1,96,958 MW of installed capacity.

The other fossil fuels which contribute to India’s power
generation are gas with an installed cagacit of 24,897 MW and
iesel having an installed capacity of 838 MW.

The installed cag\?city of nuclear power plants is 6780 MW,
hydro 45,403 MW and

Renewable energy 69,022 MW.

— Source: Ministry of Power, Government of India

( )


https://powermin.nic.in/en/content/power-sector-glance-all-india

Future Energy Objectives

* The National Energy Policy of India, 2017 proposes to
achieve 100 per cent electrification of all census villages by
2018 and universal electrification with 24 x 7 electricity by
2022. The Policy states that the primary objective is to
banish energy poverty in India ]f)y making access to energy
at affordable prices to the whole population of India.

 The other objectives of the policy are to achieve energy

security, sustainability and economic growth throug

lanning the energy future of India. Since all the energy

orecasts suggest a uie surge in energy demand, the
government of India shall plan its policy measures carefully
to meet the future requirements. In addition to meet the
energy demand, the government is also responsible to
create demand for energy from the rural poor who have no
access to clean energy.



The Competing and Conflicting

Problems

* Energy Demand & Economic Development

Table 1: Actual energy consumption in 2012 and projected consumption under
alternative scenarios in major sectors in 2022 and 2040

Sectors 2012 2022 2040
TWh BAU Ambitious BAU Ambitious

Buildings 238 568 525 1769 1460
Industry 2367 4010 3600 3764 T266
Transport 929 1736 1628 3828 3243

Pumps& Tractors 237 423 388 72 592

Telecom 83 131 124 207 164

Cooking 1072 329 684 524 467
Total 49026 7697 6949 15820 13192

% reduction in energy
demand in 2040 17%
Table 1

* Source: The Proposed National Energy Policy, 2017, NITI Aayog




The Competing and Conflicting
Problems

* Addressing Energy Poverty

 Access to engrﬁ 7 data for Census 2011 shows primary energy
sources for lighting in 2011 as 55.3 per cent rural, 92.7 per cent
urban and 67.2 per cent overall.

Household Access (%)
Energy Source 615t Round 2004-05 féth Round 2009-10
Rural Urban Total Rural Urban Total
Electriciy 4.9 523 652 67.3 939 735
LPG .6 5.1 218 155 6.2 3.2

Source: Planning Commission of India. (2013). Twelfth Five Year
Plan (2012-2017), Vol. I p132



Meeting the Energy Demand

Primary Energy Supply:

NEP: Version as on 27.06.2017

TWh 2012 2022 2040
BAU Ambitious BAU Ambitious
Renewable &
Clean Energy 266 797 823 2010 2602
Coal 3281 6021 5529 11320 8433
Oil 1936 3024 2762 6036 4883
Gas 570 1018 1016 1762 1788
Others 1060 1108 1152 1351 1626
Total 7113 11968 11282 22479 19332
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Selected Significant Climate Anomalies and Events
July 2017

GLOBAL AVERAGE TEMPERATURE ARCTIC SEA ICE EXTENT
July 2017 average global land and ocean temperature July 2017 sea ice extent was 16.1 percent

was the second highest for July since records began in 1880. E;g‘gzr fu})? E;; ?3; gxi:f];agﬁc_etsgijﬁtt:

records began in 1979.

ASIA
Near- to -cooler-than-average conditions were observed
across much of northern Asia, while the majority of the
southern half of Asia had much-warmer-than-average
conditions, with several locations across Mongolia and China
having record warm July temperatures. Overall, Asia had its
fifth highest July temperature in its 108-year record.

NORTH AMERICA

Warmer- to much-warmer-than-average
conditions were present across much of
North America, tying with 2016 as the
fifth highest July temperature since
continental records began in 1910.

KINGDOM OF BAHRAIN

The Kingdom of Bahrain, as a whole, had
its highest July mean and maximum
temperature on record. The nation’s July
minimum temperature was the third
highest on record.

EUROPE

Europe had near to warmer-than-average
conditions during July 2017, resulting in the
coolest July temperature since 2011 and the
17th highest on record.

CONTIGUOUS UNITED STATES

Nearly 12% of the contiguous U.S. was in drought / ISLAND OF FUI
by the end of July. Drought intensified across the AFRICA BEI(::IV'Vt'tO mufcrh—tt)eéow—a\;]er?gF'e"
Northwest, Northern Rockies and Central to Much-warmer-than-average temperatures E?Jrr‘in'g'?&;amﬁc?e A O]
Northern Plains. engulfed much of Africa during July 2017, with ’
several locations in the southern half of Africa
experiencing record warmth. Overall, this was
Africa’s highest July temperature on record.
SOUTH AMERICA
July 2017 ranked as the seventh highest
July temperature in the 108-year record. AUSTRALIA

Drier and warmer-than-average conditions were
present across much of Australia during July 2017.
The national average temperature was the highest
since 1975 and the third highest in the nation’s

108-year record. /
NEW ZEALAND
ANTARCTIC SEA ICE EXTENT Wetter-than-average conditions
July 2017 sea ice extent was 4.5 percent were present across New Zealand,
below the 1981-2010 average—the with several locations recording more
smallest July sea ice extent on record. than double their monthly

precipitation totals.

Please Note: Material provided in this map was compiled from NOAA's State of the Climate Reports. For more information please visit: http://www.ncdc.noaa.gov/sotc




skepticalscience.com

Tracking the 2°C Limit

Feb 2016
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The Competing and Conflicting
Problems

« According to the latest BP Statistical Review of World
Energy total global reserves, by fossil fuel, are now:

— Coal - 1,139 billion tonnes
— Natural Gas - 187 trillion cubic meters
— Crude Oil - 1,707 billion barrels

* While these volumes may seem large at a glance, at today's
level of extraction and production rates, BP's estimated
roved reserves, by fossil fuel, would be exhausted as
ollows:

— Coal - year 2169
— Natural Gas - year 2068

— Crude Oil - year 2066
 Source: BP Energy Outlook 2035



The Competing and Conflicting
Problems
Figure 2.5 = Crude oil imports as a share of the frade deficit
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Table 8.1 : Wholesale Price Indices of Energy Commodities in India

(2004-05=100)

Petroleum Products Coking Coke Lignite |Electricity

Year Petrol |Keroseme| Avistion |HighSpeed | Light | Furmace | Lubri- |Liguified | Coal
Turbine | Diesel il |Diesel Oil il cants | Petrolenm
Fuel (s
1 1 3 4 5 b 7 B 9 10 11 12 13

20506 1136 09 1320 1197 1234 [31.2 1019 106.1 106.7 1527 5.7 1026
26107 125.3 M9 1516 1302 1438 1454 1318 106.1 106.7 1527 BES 1053
200708 1191 099 1574 12546 1623 6.0 1458 106.1 1114 1554 9.1 1062
R 1283 R 194 5 1358 1783 197.9 1711 172 [19.0 2344 14000 1064
200810 1193 09 310 1330 1615 [E7.6 1745 IR [ 26.3 1344 1349 1074
2000-11 143.0 [27.2 1649 151.7 192.5 m7 192.6 1259 [39.2 21331 144.1 13z
2001-12 1744 154.4 m 4 1645 0 36 2304 143.2 1771 2193 176 1150
201213 1863 629 2579 1836 1757 3378 24406 L58.5 1734 2193 187.0 1298
200314 192.6 [56.5 740 N7 s 3511 2595 1680 [EL3 2193 1897 1587
2014-15 [E2.1 [55.2 M10 733 6210 2 2718 169, 1 1720 2193 1913 LGED
201516 1635 1454 158.5 1869 17210 1763 TS 1621 1720 2193 1933 1743
Increase
in 2005
16 over 10.25 £.27 -34.22 1628 34 .36 4105 111 <4.10 0.00 0.00 105 34
1014-15
%e )

Source :Office ofthe Feonomie Advisor, Mnistry of Commerce & [ndusiry.




The Competing and Conflicting
Problems

Economic Development
Energy Poverty

Global Warming
Depleting Fossil Fuels
Trade deficit
Affordability
Availability
Accessibility

Accountability
How these problems are competing and conflicting with each other?
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I ‘ INDIA

WIND POWER DENSITY MAP BASED ON
DATA FROM 11 STATES & 2 UTS AT SOM AGL
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* Source: http://www.inwea.org/imgs/wpd.jpg
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Global Horizontal Irradiance - Annual Average

This map depicts model estimates of annual
average global horizontal irradiance (GHI) at 10
km resolution based on hourly estimates of
radiation over 10 years (2000-2014). The inputs
are visible imagery from geostationary satellites,
aerosol optical depth, water vapor, and ozone.

The country boundary shown is that which is
| officially sanctioned by the Republic of India.
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Land Footprint (2047)

In Million hectares of land
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Percent Share of

India's Land Area Land Requirement
329 M ha (2047)
Renewables | 0.97%
Conventional | 0.07%
Bio Energy 0.77%
0.2 M ha
Total 1.82%

 Total Land Required- 5.9 M Ha = 59,000 Sq Km
* Area of the State of Uttarakhand- 53,483 Sq Km




The Regulatory Mechanism

The refgulatory mechanism for electricity exists both at the central
as well as the state level. The authorities forming part of this
structure consist of the following:

* 1. Ministry of Power

« 2. Statutory Bodies
— a) Central Electricity Authority
— b) The State Electricity Boards
— ¢) Central Electricity Regulatory Commission
— d) Electricity Regulatory Commissions of the State,

— e) Public Sector Electric Companies, as Generating Companies,
Transmission Utilities and Licensee.

3 Appellate Tribunal For Electricity



1. The National Thermal Power Corporation (NTPC)

2. The National Hydroelectric Power Corporation (NHPC)
3. The North Eastern Electric Power Corporation (NEEPCO)
4. Power Grid Corporation of India Ltd. (POWERGRID)



Electricity Act 2003

 Provisions affecting Renewable Energy (RE)
* National Electricity Policy and Tariff Policy, Sections 3(1)

* Under Sections 3(1) it has been stated that the Central
Government shall, from time to time, prepare and publish
the National Electricity Policy and Tariff Policy, in
consultation with the state governments and authority for
development of the power system based on optimal
utilization of resources such as coal, natural gas, nuclear
substances or material, hydro and renewable sources of
energy.



* National Policy for Stand-alone Systems, Section 4

* Section 4 states that the Central Government shall, after
consultation with the state governments, prepare and notity
a national policy, permitting stand-alone systems (including
those based on renewable sources of energy and other non-
conventional sources of energy) for rural areas.



* Promotion of cogeneration and generation of electricity from
renewable sources of energy Sections 61, 61(h) and 61(i)

* Sections 61, 61(h) and 61(i) state that the appropriate
commission shall, subject to the provision of this Act,
specity the terms and conditions for the determination of
taritf, and in doing so, shall be guided by the following,
namely, the promotion of cogeneration and generation of
electricity from renewable sources of energy; and the
National Electricity Policy and Tariff Policy.



* Renewable Energy Purchase Obligations Section 86(1)(e)

» Section 86(1) and 86(1)(e) state that the state commissions
shall discharge the following functions, namely, promote
cogeneration and generation of electricity from renewable
sources of energy by providing, suitable measures for
connectivity with the grid and sale of electricity to any
person, and also specify, for purchase of electricity from
such sources, a percentage of the total consumption of
electricity in the area of a distribution license.



CENTRAL GOVERNMENT POLICY
FRAMEWORK FOR RENEWABLE
ENERGY

Ujwal Bharat

Ujwal Bharat is a scheme first put forth in May of 2016. It
includes quer sector reform and general goals of lighting up
011r electritying India's traditionally stranded and disconnected
places.

It's main mission underscores:

24 x 7 affordable environmental friendly power for all by 2019
connecting the unconnected

24 x 7 power for all

atfordable

environment friendly



« Company Law and SEBI Regulations on raising capital
* FEMA regulations

* Restrictions on Land Acquisition



Institutional barriers

— Inter-institutional coordination Lack of coordination and
cooperation within and between various ministries, agencies,
institutes and other stakeholders delays and restricts the
progress in RE development.

Lack of Single window clearance system

Fiscal and financial barriers
— Budgetary constraints
— Lack of Financing of RE projects

Market-related barriers
— Level playing field for RE
— Inadequate market prices



Transmission network

High equipment costs

Inputs for RE plants

Absence of serious developers for SHP



* Technological barriers
— Technology risk
— Absence of minimum standards

— R&D and manufacturing capabilities

* Information barriers
— Lack of skilled manpower

— Lack of information and awareness

* SEBI Crowd Funding Regulations



[t is an unsolved problem

* Energy Policy 2017

* The future energy technology.



Sustainable Energy: Definition

* “Sustainable energy is the renewable energy which can be created
in abundance and is safe, secure, efficient, affordable, reliable and
environmentally-sensitive.”

— Nuclear Energy meets most of them.

* A’Sustainable Enerqy System’ is where the sustainable energy
is produced and consumed efficiently.

— Surendran, Sujith Painadiyil and Ahmad, Tabrez, The Need for
a Legal Definition of ‘Sustainable Energy’ for a Sustainable
Future (October 15, 2016). Sujith Surendran & Dr. Tabrez
Ahmad, The Need for a Legal Definition of “Sustainable
Energy” for a Sustainable Future, 2 Energy Law Reports 95-105
(2016). Available at SSRN:


https://ssrn.com/abstract=2852926

How to address the situation?

« By making more investments in the sector.
* Government resources are limited
* Increased private investments required

* How to improve private investments?
— Understanding the action situation- ie., Decision to invest
— The factors influencing the decision
— Actors and their positions

— Influence of actors and positions in the situation



Action Scenario

Investment
Decision




What are the interest rates at which credit is provided to a developer of a
Solar Plant?

16 responses

Up to 6.25%

Up to 8.50% 3 (18.8%)
Up to 11.50%
Up to 14.50 %
More than 14. 50 %

Don't Know

Loan not taken



What is the current rate of return on investment?

17 responses

P Lass than 10%

@ Between 10 and 15 %

® Between 15 and 20 %

@ Between 20 and 30 %

i Above 30 %

@ It depends on many points

* An Average 15% return on investment.



What is the expected return on investment?

16 responses

* Average 15%

@ Less than 10%

@ Between 10 and 15 %
@ Between 15 and 20 %
@ Between 20 and 30 %
@ Above 30 %



What is the preferred debt equity ratio

16 responses

@ 70:30
@ 20:20
& 60:40

P




Please suggest an ideal interest rate for debt capital

1/ responses

il

@ Less Than 5%

@ Less Than 10%
@ Less Than 15%
@ Less Than 20%



 High interest rates on debt capital
— Remote areas
— Lack of service provision by banks
— Lack of proper title on the property
— Lack of asset base to offer as security

— Lack of government policy directive



Conclusion

2 securltlzatlon



