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Development and Climate Change: SDG and NDC

India has been setting ambitious targets to achieved its development and Paris Agreement commitment by 2030
MDG (2000 - 2015) SDG (2015 -2030)
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Development and Climate Change: Future NDCs and LTS
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Indian CO missions

6000 Scenario Budget CO2/capita
Cumulative CO2 mitigation 2011-2050: (2050)
BAU to INDC is 18 bt-CO, _
so00  BAU to low carbon futures ranges 29-57 bt-CO, BAU (NPi) 165 3.2
INDC 147 2.7
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Year
Scenarios Bt-CO, Energy Efficiency = Renewables = Demand Reduction CCS
(% reduction) (bt-CO,) (bt-CO,) (bt-CO,) (bt-CO,)
BAU to INDC 18 (11%) 10 7 1 0
INDCto2°C 11-19 (8-13%) 1-2 3-5 3-4 4-8
INDCto1l5°C 39 (27%) 4 6 6 23

Cumulative CO, budget: India needs room for development, results within higher range of global models.

Source: Vishwanathan, S.S., Tiwari, V., Garg, A. and Shukla, P.R. (2018)
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Power, Industry and Transport mainly responsible for
reduction in emissions in low carbons scenarios

Source: Vishwanathan, S.S., Tiwari, V., Garg, A. and Shukla, P.R. (2018)



Energy Transformation: Investments

These transformations will likely need investments of US$ 6-8 trillion between 2015 and
2030 across various scenarios
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Sustainable Development : Macroeconomic Assessment

Low carbon pathways and sustainable development can co-exist with policy alignments
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Nﬂmugharaptdry growing economy, India faces many challenges, including in Receiwed 31 December 2018

the Sustainable Development Goals of the United Nations. Moreover, post Accepted 33 uly 2019
2020 dlifmate actions outhined in India®s Nationally Determined Contribution |III:
under the Paris envision devel along low-carbon ﬁ:m
paﬂmays\'ﬁﬁcoalpmdmgakmﬂwmqmoflndmtmm enenpy
such targets will have wideranging implications for TGS

such implications is the focus of our research. Iodoso.wemeahybrldnndellm dimate policy

encrgy balance and energy price data. We analyse four scenarios ranging to mid
century; business-as-ussal ([BAU), 2°C, sustainable 2°C and 1.5°C, Our 2°C pathway
proves compatible with economic growth dose to the 6% yearly rate of BAW from
2012 to 2050, at the cost of reduced houschold consumption but with significant
pasitive impact on forcign debt accumudation, The latter impact stems from
improvernent of the trade balance, whose cument large deficit is the primary cause
of high fossil fuel imports. Further mitigation effort backing our 1.5°C scenario
shows slightly higher annual GDP growth, l'hﬂrb’ revealing potential synergies
between deep environmental performance and economic growth. Structural
change assumptions commaon to our soenarios significantly transform the activity
shares of sectons. The envisioned tramsition will require approgiiate policies, notably
to manage the conflicting interests of entrenched players in traditional sectors like
«oal and odl, and the emenging players of the low-carbon economy.

Key policy insights

= Low carbon pathways are compatible with Indian growth despite their high
linvestiment costs

= Moving away from fossil fuelbbased energy systems would result in forelgn
exchange savings to the tune of 51 trillion from 2012 to 2050 for oil imports.

= Achiewing deep decarbonization in ndia requires higher mobilized capital in
renewables and energy efficdency enhancements.

= Phasing out fossil fucls would, however, require carcful balancing of interests
between conventional and emerging sector players through just transitions.
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Low-Carbon Developments in Indian Transport Sector
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Integrating Transport & Power sector transitions
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Development, Vulnerability, Adaptation : Indian Cities
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Selected Recent Past and Ongoing Projects

INTERNATIONAL

» Exploring National and Global Actions to reduce Greenhouse gas Emissions (ENGAGE funded by H2020) (2019-2023)

* Deep Decarbonization Pathways Project (DDPP BIICS funded IKI and BMUB) (2018-2021)

 Linking Climate and Development Policies — Levering International Networks and Knowledge Sharing (CD-LINKS) (2015-2019)

* Modelling and informing low-emission strategies (MILES) (2014-2017)

» Low climate impact scenarios and the implications of required tight emission control strategies (LIMITS) (2012-2014)

» Assessment of climate change mitigation pathways and evaluation of the robustness of mitigation cost estimates (AMPERE) (2011-2014)
 United States India Joint Center for Building Energy Research and Development: Grid responsive buildings (CBERD) (2012-2017)

NATIONAL

» Development of a prosumer driven integrated SMART grid (2018-2021)

* Risk and uncertainty assessment for Critical Railway Infrastructure due to impacts of Climate change (2018- 2019)
» Estimating Energy Sector GHG Emissions from Unorganized sectors (2016-2018)

» Coordination of Energy Sector Inventory (2011-2018)

MITIGATION: SECTOR/TECHNOLOGY ASSESMENT

 Electric Vehicles: Indian Market Study (2017-2018)

» Energy plantations: Integrating land-use, water, energy and sustainable development at local level (2013-2015)

» Techno-economic Assessment of CO2 Capture and Storage Potential in India: A Policy Perspective (2013-2015)

» Study of Energy Balance of Rural India Using Geospatial Inputs (Energy and Mass Exchange in Vegetative Systems) (2013-2015)

STATE
» Revision of Gujarat's State Action Plan on Climate Change (SAPCC) (2019-2020)

CITY

» Can Peri-Urban Agriculture help to feed "hungry cities” (funded by GiZ) (2020-2021)

» Economic cost of impacts and adaptation to extreme rainfall event induced flooding for selected Indian cities (2016- 2018)
* Linking GHG and local air pollution in Delhi (2018) — video case study

 Solar rooftop in India: Sky is the limit (2020) - video case study




Future Projects — Discussion for AIM Family

I. Modelling Non-CO, gases in all sectors (in Asian countries)

» In most of the past and current literature, the focus has been on CO, emissions.

» Non-CO2 emission also contribute a significant amount to the warming.

> Presently, agriculture and livestock related emissions contribute above 65% of Indian CH, emissions and above
90% of N,O emissions.

> We can work on proposal to model non-CO2 gases in Asia to contribute towards Global Stocktake 2023.
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1. Climate Change Mitigation: Mega-cities in Asia
> Cities produce 70 per cent of anthropogenic global carbon dioxide emissions.
» The 50 largest cities together emit greenhouse gases equivalent to 2,600 megatons of carbon dioxide per year. That
Is more than some countries. For instance, Russia emits about 2,200 MT and Japan about 1,400 MT per year.
» We can work on policy assessment towards mitigation in selected mega-cities in AIM partner Asian countries.
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