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Some previous work

« GEA (2012), van Vuuren et al. (2015)

— Pathways to achieve multiple sustainability targets

e Kim et al. (2016)

— Balancing water availability and use at the basin-scale in GCAM

e Gao and Bryan (2017)

— Integrated SDG pathways from a land-use perspective for

Australia



Research Questions

« How can we quantify interactions between water, energy
and climate SDGs?

 How might sustainable consumption behavior impact
SDG implementation costs?



Objective of Global IAM Development
Integrated representation of water-energy-land transformation

Consistent climate and
human development assumptions

IASA Global IAM Framework
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Scenario analysis

o« SSP2 setup from Fricko et al. (2017)

 Energy SDG and Paris Agreement policies
Implemented as in McCollum et al. (2018)

 New water SDG indicators for water access,
treatment, efficiency and stress.

o Comparison between scenarios with and without
multiple SDG policies to understand incremental
Investment costs
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Access to piped water infrastructure under different scenarios

Baseline SDG6 Pathway
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Access to wastewater treatment under different scenarios
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Projecting infrastructure gaps under clean water goals
(difference between SDG6 and baseline scenario)
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Parkinson et al. (2018)

b

Country
Yemen

Myanmar
Thailand
Nepal
Egypt

Brazi
Sudan

D.R. Congo
Philippines
Fenya
Tanzania
Uganda
Viet Mam
Pakistan
Ethiopia
Indonesia
Bangladesh
Migeria
China

Indiz

1

[

c

Water-stressed ecoregion

L
Kura - South Caspian Drainages Siwess
Maorthern Central Asian Highlands o Medium
) Stress
Zambezian Lowweld - High
Stress

Upper Tigris & Euphrates
Upper Amu Darya

Ganges Himalayan Foothils
Lower Nile

Indus Himalayan Foothills
Lower Tigris & Euphrates
Southwestern Arabian Coast

Mile Delta

Lower Huang He
Western Ghats
Southeastern Ghats
Mamuda - Tapi

Lower Yangtze

Southern Deccan Plateau

Morthern Deccan Plateau

L

Lower & Middle Indus

|  Ganges Detta & Plain |

=

&

T | 1 T | 1
L[V [ S [ 3 w0 107 107 1f
Difference in number of people with improved access to

piped freshwater and wastewater collection by 2030

SDG6 pathway relative to the baseline scenario

Water-stressed regions need to find unconventional sources
of freshwater supply to meet increasing demands for water!



Expected capacity in 2030 [ million cubic meters |

Projecting infrastructure demand under clean water goals
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Long-term energy planning under water efficiency constraints

Phase out of once-through cooling
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Global Investment Portfolios
Average annual investments 2015 to 2030
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Regional Investments
2015-2030, compared to baseline

Investment Change Relative to Baseline
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Incorporating representation of sustainable
energy consumption
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Conclusions

 Adding the SDG6 target on top of Paris Agreement
Increases mitigation costs due:

— Increased energy demand for water treatment

— Water efficiency investments and interplay with power plant
cooling choices

— Total investment costs increase by up to 8%

— Note: this does not account for avoided adaptation costs

« Water and energy conservation can significantly
reduce implementation costs

 Future work: Add more SDG indicators to quantify
additional interactions

Thank you!



