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Innovations In institutions



Only five states with nearly 60% of reservoir storage capacity

14.74%

SOURCE: Adapted from CWC (2015)




Empowering water user associations in India
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Bihar: how institutions looked
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Bihar: focusing on service delivery EEW
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Innovations in irrigation



Energy for irrigation: vicious cycle persists (EEW

SOURCE: Ghosh et al / CEEW (2011) 8
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Comprehensive approach: agriculture demand side management ( ‘

Groundwater Agriculture

Energy Efficient Pumps

SOURCE: Ghosh et al / CEEW (2011)



Electricity vs diesel pumpsets

Percentage of electricity operated pumpsets out of Percentage of diesel operated pumpsets out of
total pumpsets total pumpsets

Pecentage of electricty operated pumpsets out of total pumpsets - MI4 Pecentage of diesel operated pumpsets out of total pumpsets - Mi4
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SOURCE: CEEW / Minor Irrigation Census




Groundwater stress in several states

SOURCE: Ghosh et al/ CEEW (2011)




India leads in groundwater extraction
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SOURCE: CEEW; Adapted from National Ground Water Association data (2016)
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Can we deploy solar pumps at scale, within budget and sustainably?

Identifying
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SOURCE: CEEW; Agrawal and Jain
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Districts’ potential for solar pump adoption: 1

Districts’ decile based on final scores: 1

No. of cultivators reporting use of diesel e {No.): 22,081

Un-irrigated Net Sown Area (Ha): 232,7

Area under horticulture crops as a share ufgm‘ss cropped area (%): 3.2
Score on water scarcity index: 0.44

Monthly per capita expenditure of rural agricultural households (INR): 800.4
Crop revenue per holding (INR): 28,665.9

Mo of rural and semi-urban bank branches per 10,000 cultivators: 3.8

Medium and long term institutional credit disbursed in a year (in INR Crore): 0
No. of calls made to Kisan Call centre (between 1/1/2011 - 31/12/2015): 5.434
Level of farm mechanisation (tractors,harvesters, threshers per ha): 0.3




Innovations in energy provision



Energy choices will impact water demand EEW

» Current specific water consumption 4-5 m3/h/MW

* New guidelines limit water use to 2.5 m3/h/MW in new plants and 3.5 m3/h/MW in
existing plants

Specific water consumption(m3/h/MW) in upcoming Thermal Power Plants
e Fresh water

Kothagudem Thermal Power Station (VII)
Obra Thermal Power Station

NTPC Limited

Ku Thermal Power Private

Uppur Supercritical Thermal Power Plant

Raj Westpower Ltd

Barethi super Thermal Power Project

Panki Extension Power Project

NTPC Limited

Neyveli Uttar Pradesh Power Limited

Sanjeevaiah Thermal Power Station (SDSTPS), Stage-ll
NCTPS Thermal Power Project

Dr. Narla Tata Rao Thermal Power Station Stage V

SOURCE: MOEFCC (2015); EIA reports MOEFCC
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Sustainable Growth Working Group Scenarios: Insights from US-India
Inter-Model Comparison Exercise

Scenario

Description

Reference

Business-as-usual

No further policy control on the power sector in terms of
emissions reduction and water consumption limits

Policy50

50% decrease in carbon intensity of power production by
2050, compared to the 2010 level

Start in 2018, the beginning of India's 13th Five-Year Plan

Low water consumption

Recently proposed rules on limiting water consumption from
coal-fired thermal power plants

Phase out once-through cooling system and achieve the
lowest water consumption limits by 2030

SOURCE: CEEW / NITI Aayog (2016)




Can we make our power plants emit GHGs less and use less water? EEW
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* Lower emission intensity also lowers pressure on water resources: 9-fold increase in water withdrawal and 5-fold increase
in water consumption by 2050 under BAU

+  50% of implementation of water-saving technologies reduces water consumption by 7%—28% and water withdrawals
40%—-67%

»  Full implementation reduces water consumption by 12%—-36% and water withdrawals by as much as 97%

SOURCE: CEEW / NITI Aayog (2016)
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Solar tariffs have fallen rapidly
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The cost of capital is the principal barrier to scaling renewables
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SOURCE: CEEW analysis; CEEW estimates have been used for the different cost components




Even clean energy needs water

Proposed
MW

Suratgarth Super Tharmal Power Flant 1320

Plamt

Barsingzar Thermal Power Plant 250

K.SK Energy Venturas Mil
Bithnok Thermal Power Plant i 250
Ramparh Gas Tharmal Powar Flant 160
Giral Lignite Tharmal Power Plant 250
JSWW Lignite Power Plant il
SOLAR THERMAL POWER PLANTS
Dikwakar Solar Projacts Pyt Ltd Nil 100
KV Enrgy Venturas Pyt Ltd Nil 100
Godawar Green Energy Ltd Nil &0
Corporate |spat Alloys Ltd Hil &0
Rajasthan Sun Technigue Energy Pet Ltd | Wil
ACME Solar Tharmal Powver Plant 10

Legend

0 Solar Thermal Powes Planis
. Warking Thesrnal Power Planis
' Froposed Thermal Power Flants

. Working Thermal Power Plants with Propased Expangien Plan

SOURCE: Ghosh et al/l CEEW and NRDC (2012)
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Innovations in urban service provision
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Energy demand for urban water...is likely to increase

Per unit energy consumption for urban water supply

0.2

Water and wastewater
infrastructures were found to
contribute 3%-16% of community-
wide electricity use and GHG
emissions for 16 cities in India

End-use energy intensity for
drinking water provision was more
than double that for wastewater
treatment (reverse of cities in
developed countries)

0.79

059 0.68
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South
Africa

SOURCE: Miller, Ramaswami and Ranjan (2013); World Bank (2008); CPCB (2014); Wakeel et al (2016)

China India Oslo Sweden Netherlands  US UK Toronto  Australia Germanay California

Norway Canada
Region

State-wise sewage treatment capacity of Class-I Cities

Total

West Bengal
Uttrakhand
Uttar Pradesh
Tripura
Tamilnadu
Rajasthan
Punjab
Pondicherry
Orissa

Nagaland
Mizoram
Meghalaya
Manipur
Maharashtra
Madhya Pradesh
Kerala
Karnataka
Jharkhand
Jammu & Kashmir
Himachal Pradesh
Haryana

Gujarat

Goa

Delhi
Chhattisgarh
Chandigarh
Bihar

Assam

Andhra Pradesh

32.49%
21.57%
10.17%
35.37%
0.00%
30.95%
3.91%
26.89%
0.00%
8.02%
0.00%
0.00%
0.00%
0.00%
42.31%
14.90%
0.00%
2.43%
0.00%
0.00%
123.12%
49.79%
46.55%
0.00%
61.32%
19.69%
38.34%
13.42%
0.00%
37.15%
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Government initiatives: Promising but need a lot of external support (EEW

Swachh Bharat?

» Eliminate open defecation and manual scavenging and promote scientific SWM

« Create an enabling environment for private sector participation in Capex and Opex
« Allocated Rs. 1700 crore?

National Mission for Clean Ganga?

« Abatement of pollution and rejuvenation of Ganga

* Maintain minimum ecological flows in the river Ganga
« Sanctioned Rs. 20,000 crore

Amrut (Atal Mission for Rejuvenation & Transformation) — 500 Cities*
« Ensure that every household has access to tap water and a sewerage connection
* Funds allocated Rs. 50,000 crore

Smart cities — 100 cities®
* More liveable and inclusive cities, besides driving economic growth
+ Sanctioned Rs. 48,000 crore

PM has stressed need for Foreign Direct Investment for all these missions

SOURCE: ! MouD, Gol; 2Modi govt allocates Rs 1700 crores for Swachh Bharat Abhiyan, Firstpost, Available at:
; 3 Ganga cleaning mission
gets Rs 20,000 crore boost, The Times of India, Available at
, *http://amrut.gov.in/writereaddata/The%20Mission.pdf,; 2
Shttp://smartcities.gov.in/writereaddata/Financing%200f%20Smart%20Cities. pdf
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http://www.firstpost.com/business/modi-govt-allocates-rs-1700-crores-swachh-bharat-abhiyan-2077149.html
http://timesofindia.indiatimes.com/india/Ganga-cleaning-mission-gets-Rs-20000-crore-boost/articleshow/47262364.cms

Turning wastewater into an economic resource EEW

« Water from operational STPs could service 53
GW of TPP capacity

« If all STPs were functioning, 64 GW of capacity
could be supported

« If all sewage were treated, 194 GW of capacity
could be supported
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Innovations in collective action
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What will drive collective action?

Triggers Presence/Absence of Threat or Opportunity

Incentives/Penalties

Social Ties & Network

Sustainers Communication & Coordination

Monitoring & Accountability
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SOURCE: Mittra, Sugam and Ghosh (2014)




Innovations in WEFC partnerships
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International Solar Alliance: a new kind of energy partnership (EEW

INTERNATIONAL SOLAR ALLIANCE

o ,_;" :
v

Recognizing that sustainable development, universal energy access, and energy security are critical to
the shared prosperity and future of our planet, and acknowledging that clean and renewable energy
needs to be made affordable for all, we do hereby declare our intention to support India’s proposal to

launch an international solar alliance as a common platform for cooperation among solar resource rich

countries lying fully or practically between the Tropics of Cancer and Capricorn.

SOURCE: PTI; www.intsolaralliance.org
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ENERGIZING

INDIA

Towards a Resilient and
Equitable Energy System
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THANK YOU
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