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Key Challenges for Energy Sector

» Energy Security (Risk)
> Energy ACCESS (SE4AI—I—) Indicators Unit 2010 Remark
> Environmental PO”Ution Aggregate Indicators

Energy intensity of GDP  toe/MS$ 309.5 High
(S DG ) CO2 intensity of FEC tCO2/toe 3.46 High
. . Per Capita Indicators
> ngh COZ IntenSIty of GDP GDP/cap | $1,158 Low
energy Final Energy Con. toe/cap 0.36 Low
> CO mmon goa | : CO2 emissions tCO2/ cap 1.24 Low.

— To achieve SDG targets

— To achieve a 2 deg C
vision
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DDP Scenarios

Conventional
Paradigm: Climate Centric

Sustainable
Paradigm: Sustainability + Climate
Method: Back-casting from SE4ALL Targets

Driving Vision: Co-operation (Co-benefits)

Method: Forecasting to meet climate goal

Driving Vision: Competition (Market Efficiency)

Instrument: Global Carbon Price Instrument: Social Cost of Carbon
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C \\ / Economic \

Cost of Energy Service

Economic R
Cost of Energy Supply

Energy Security Environmental Social
Environmental Tax Share of Renewable Energy Access (SE4AIl)
\_ J Air Quality Goals Community Governance
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Conventional Conventional
2010 2030 2050
1206 1476 1434 1620 1509

30.9% 39.5% 40.7% 50.3% 54.0%
Households 247 365 356 502 473
N 1397 6489 6002 25664 23007

GDP per capita 1158 4397 4186 15842 15247
(US$)
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Demand : Industry
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Urban Passenger Transport Demand Urban Passenger Transport Demand
Conventional Sustainable
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Share of Renewables | Share of Ijuclr:l]ar o
2050 Sustainable 2050 Sustainable [
2050 Conventional - 2050 Conventional _
2010 2.1% 2010 _i
0% 20% 40% 60% 80%100% Ty —

Carbon sequestered by CCS (Million Ton CO,)

Conventional Sustainable Conventional Sustainable

6.7 75 473.6 409.5

CO, Intensity of Electricity Generation (Kg CO,/KWH)

0.77 0.55 0.25 0.10 0.05
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120 2010 2030 2050
100  Other renewables Con. Con.
M Biomass and waste
Total CO, 1497 2810 2138 3157 2108
a 60 = Hydro (Million Tons)
M Nuclear
” = Gas Primary Energy Supply PR 54 45 101.1  69.4
» ] = il )
01 M Coal
stainable

Conventional Sustainable 13 6.5 5.9 3.1 2.5
(TI/MS)
827 667 601 399 361
(tCO2/T))
124 1.9

CO, per capita 1.49 1.95 1.4

Conventional‘ Su

2010 2030 2050

(tCO,/capita)
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MOST POLLUTED CITIES

Air ; Particulate matter pollution for 2012
ug/m3 is microgram pollutant in cubic meter of air. All figures are average for a year

214

ug/m3
Ludhiana

13

ug/m3
Nashik

MAJOR SOURCES HEALTH HAZARD

97 OF AIR POLLUTION  High exposure to air
Vehicles pollution can cause heart

ug/m3 Dust attack and long exposure
. could cause lung dysfunc-
Mumbai Industries tion, asthma, headace
Roadside eateries and nausea
Biomass
Garbage buming
Diesel gensets
are Major Sources

Source: http://www.hindustantimes.com/india-news/india-s-
cities-more-polluted-than-china-but-there-is-still-hope/article1-
1355013.aspx

Co-Benefits: Air Pollution
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http://www.hindustantimes.com/india-news/india-s-cities-more-polluted-than-china-but-there-is-still-hope/article1-1355013.aspx
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Value Carbon

Revenues from carbon saved in
Sustainable Scenario

/ Global Carbon
/ Price] CO, saved (Million tCO2) [E¥ X 671.8 918.9 1049.4

50 Revenue from CO, saved 16.6 45.1 82.3 152.9
(Bn US $ 2010)
ﬂainahle

™
T {social “Value Revenue as % of GDP 0.6% 0.8% 0.8% 0.7%
of Carbon)

2010 2020 2030 2040 2050

150

€O2 Price (US $ pertCO2
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Investment (Billion US $)
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Conclusions

» Both pathways have a positive impact on SDG's
though a sustainable pathways ranks higher

» Renewables will be a major part of electricity
cleaning in both pathways

» Implementation will require substantial financing and
transformational changes in energy supply

» Social value of carbon is significantly lower as
compared to a global carbon price
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