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nature

EDITORIAL - 11 DECEMBER 2018

Wanted: a fair carbon tax

Unrestin France at arise in fuel prices highlights how the necessary transition to a
clean economy must be carefully managed.

}_ PDF version
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How social scientists can helg
toshape climate policy

Nature Outlook: Getting
political

Fossil-fuel subsidies assessed

Riots in Paris highlight the regressive nature of many green taxes. Credit: Stephane Mahe/Reuters
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Climate as arisk factor for armed conflict

Katharine J. Mach , Caroline M. Kraan, W. Neil Adger, Halvard Buhaug, Marshall
Burke, James D. Fearon, Christopher B. Field, Cullen S. Hendrix, Jean-Francois
Maystadt, John O'Loughlin, Philip Roessler, Jirgen Scheffran, Kenneth A. Schultz &

Nina von Uexkull

Nature 571, 193-197(2019) | Cite this article
16k Accesses | 17 Citations | 654 Altmetric | Metrics

Abstract

Research findings on the relationship between climate and conflict are
diverse and contested. Here we assess the current understanding of the
relationship between climate and conflict, based on the structured
judgments of experts from diverse disciplines. These experts agree that
climate has affected organized armed conflict within countries. However,
other drivers, such as low socioeconomic development and low
capabilities of the state, are judged to be substantially more influential,

and the mechanisms of climate-conflict linkages remain a key
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Military sites reporting climate-related* problems
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The Economist, One arm of the Trump administration thinks climate change is a security threat, Feb, 2018
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MENA region working on a green future to
improve security

22 JANUARY 2019

May 28,2020
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UK Ministry of Defence identifies climate
change and resource use among the highest

risks to defence and security i

The UK’s Ministry of Defence has published a new report which places climate and related risks among the highest mal]-lng]-lst

impact and certainty threats to defence and security. ‘The Future Starts Today’, the sixth edition of the Global Strategic




Technical focus blind to social dimension

nature energy

nature
climate change

Analysis | Published: 04 June 2018

A low energy demand scenario for
meeting the 1.5 °C target and sustainable
development goals without negative
emission technologies

Arnulf Grubler & Charlie Wilson, Nuna Bento, Benigna Boza-Kiss, Volker Krey, David
L. McCollum, Narasimha D. Rac, Keywan Riahi, Joeri Rogelj, Simon De Stercke,
Jonathan Cullen, Stefan Frank, Qliver Fricko, Fei Guo, Matt Gidden, Petr Havlik, Daniel
Huppmann, Gregor Kiesewetter, Peter Rafaj, Wolfgang Schoepp & Hugo Valin

Nature Energy 3, 515-527(2018) | Cite this article
5270 Accesses | 114 Citations | 585 Altmetric | Metrics

Abstract

Scenarios that limit global warming to 1.5 °C describe major
transformations in energy supply and ever-rising energy demand. Here,
we provide a contrasting perspective by developing a narrative of future
change based on observable trends that results in low energy demand.
We describe and quantify changes in activity levels and energy intensity
in the global North and global South for all major energy services. We
project that global final energy demand by 2050 reduces to 245 EJ,
around 40% lower than today, despite rises in population, income and
activity. Using an integrated assessment modelling framework, we show
how changes in the quantity and type of energy services drive

Article | Published: 13 April 2018

Alternative pathways to the 1.5 °C target
reduce the need for negative emission
technologies

Detlef P. van Vuuren & Elke Stehfest, David E. H. J. Gernaat, Maarten van den Berg,
David L. Bijl, Harmen Sytze de Boer, Vassilis Daioglou, Jonathan C. Doelman, Oreane

Y. Edelenbosch, Mathijs Harmsen, Andries F. Hof & Mariésse A. E. van Sluisveld

Nature Climate Change 8, 391-397(2018) | Cite this article
3816 Accesses | 89 Citations | 348 Altmetric \ Metrics

Abstract

Mitigation scenarios that achieve the ambitious targets included in the
Paris Agreement typically rely on greenhouse gas emission reductions
combined with net carbon dioxide removal (CDR) from the atmosphere,
mostly accomplished through large-scale application of bioenergy with
carbon capture and storage, and afforestation. However, CDR strategies
face several difficulties such as reliance on underground CO; storage
and competition for land with food production and biodiversity
protection. The question arises whether alternative deep mitigation
pathways exist. Here, using an integrated assessment model, we explore
the impact of alternative pathways that include lifestyle change,
additional reduction of non-CO-; greenhouse gases and more rapid
electrification of energy demand based on renewable energy. Although

these alternatives also face specific difficulties, they are found to




Paucity (absence?) of quantitative analysis

nature energy

Perspective | Published: 20 November 2017

Mapping synergies and trade-offs
between energy and the Sustainable
Development Goals

Francesco Fuso Nerini & Julia Tomei & Long Seng To, Iwona Bisaga, Priti Parikh,
Mairi Black, Aiduan Borrion, Catalina Spataru, Vanesa Castan Broto, Gabrial

Anandarajah, Ben Milligan = & Yacob Mulugetta

Nature Energy 3, 10-15(2018) | Cite this article
3697 Accesses | 99 Citations | 100 Altmetric | Metrics

Abstract

The 2030 Agenda for Sustainable Development—including 17

interconnected Sustainable Development Goals (SDGs) and 169 targets

—is a global plan of action for people, planet and prosperity. SDG7 calls

for action to ensure access to affordable, reliable, sustainable and
modern energy for all. Here we characterize synergies and trade-offs
between efforts to achieve SDG7 and delivery of the 2030 Agenda as a
whole. We identify 113 targets requiring actions to change energy
systems, and published evidence of relationships between 143 targets

(143 synergies, 65 trade-offs) and efforts to achieve SDG7. Synergies

and trade-offs exist in three key domains, where decisions about SDG7

affect humanity's ability to: realize aspirations of greater welfare and

_vewv] nature

COMMENT . 09 JUNE 2020

After COVID-19, greeninvestment must
deliver jobs to get political traction

Analysis of past recoveries shows a low-carbon reboot matters more for climate

than does the brief emissions crash.

Ryan Hanna, Yangyang Xu & David G. Victor ™
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farms, such as this one in Texas, could help to create thousands of green jobs after the pandemic. Credit Brandon

The most precipitous contraction of the global economy in a century has seen
carbon emissions plummet. By the end of this year, emissions are likely to be
8% less than in 2019' — the largest annual percentage drop since the Second
World War (see go.nature.com/3gej8th).

Toavertaglobal recession, governments are injecting trillions of dollars into
i their i The i Fund il
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Howthe coronavirus
pandemicslashed carbon
emissions — infive graphs
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Resource nexus perspectives towards the United
Nations Sustainable Development Goals

Raimund Bleischwitz®2*, Catalina Spataru', Stacy D. VanDeveer?, Michael Obersteiners,
Estervan derVoeté, Corey Johnson’, Philip Andrews-Speed?, Tim Boersma®, Holger Hoff"°

and DetlefP. \.ram\llfuuk'en“'12

Debate around increasing demand for natural resources Is often framed In terms of a ‘nexus’, which is perhaps at risk of becom-
Ing a buzz word. A nexus between what? Over what scales? And what are the consequences of such a nexus? This article
analyses why readers should care about the nexus concept in relation to the United Nations Sustainable Development Goals
(SDGs). We discuss a five-nodes definition and propose perspectives that may lead to a reload of climate pelicy with buy-in
from supply-chaln managers and resource-rich developing countries. Our research perspectives address modelling approaches
and scenarios at the interface of bio-physical inputs and the human dimensions of security and governance.

decades, and Is expected to continue growing, causing severe
repercussions, risks, and threats for humans and ecosystems
at different scales. Implementing the 17 SDGs may come with
additional demands. Accordingly, resources must be managed in a
more-sustainable manner and comprehensive approaches account-
ing for the interdependencies of resource use are needed'. The
recent debate on a ‘resource nexus” addresses such interlinkages.
The aims of this paper are to examine the nexus debate and to
develop a research perspective on how a better understanding of
resource interlinkages can be utilized to deliver the SDGs in an
unprecedented integration. In doing so, we will discuss the ability
of a nexus approach to assess critical interlinkages across five natu-
ral resource categories — water, energy, food, materials and land
— along their value chains, and to enable sustainable resource use
pathways, in particular with respect to the SDGs on food (SDG 2),
water (SDG 6), energy (SDG 7), cities (SDG 11) production and
consumption (SDG 12). The novel contribution is the clarification
of nexus perspectives, in particular towards the SDGs, and the mod-

D emand for natural resources has been growing rapidly for

From our viewpoint, the nexus concept should be applied in a
flexible manner across multiple scales and does not offer a panacea.
However, it will boost integration beyond what has been achieved
so far, and can help in achieving national and regional sustainable
development goals, and promoting wellbeing, health and equity
across space. It is our opinion that nexus research can be aligned
with a public purpose, helping to overcome silo-thinking and
reducing the risks of trade-offs across the SDGs.

Examining the resource nexus debate

Acknowledging previous attempts at integrated resource manage-
ment, we examine the recent nexus debate, provide a definition, and
discuss relevant nexus dimensions.

The need for more integrated approaches. In the past, resource
governance mostly focused on single resource categories such as
‘water or energy along a supply chain that ran from primary natural
resource, through processing and distribution to final consumption
and disposal. The nexus concept’” was formulated in response to






A brief history of environmental protection...

Amsterdam Treaty
Sustainable development
as a European objective

Energy Efficiency Directive

° ®
1992 2009 2019
1997 2012
O ® O
Maastricht Treaty Renewable Energy Directive (RED) Green Deal

Environmental protection
as a European Policy




... and the Just transition narrative

Multi Financial Framework (MFF)

Yellow vest protests in allocate 7.5 billion € to the Just Transition
France Found
? o)
2015 2018, December 2020
2018, November 2019
o) ® o)
COP21 COP24 Poland’s just transition
Recognize the need for a Just Solidarity and just Silesia bonus cut 50% under

transition of the workforce declaration latest EU budget proposal




Electricity Systems Optimisation
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Heuberger, Bains, and Mac Dowell, Applied Energy, 2020, 257, 113715



Jobs and Economic Development Impact (JEDI)

Socio-economic

analysis Investment analysis Sector disaggregation

o

Impact
analysis

Sector disaggregation
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ESO - JEDI framework

Socio-economic impacts of energy transition

~ ESO model — ESO - JEDI
Technology portfalio: Vtech € {NGCC,NGCC w CCS}
. V sectar € {mining, construction}
= Fossils (coal, NGCC) g‘:,:;x . Gross Value
= Renewables (Solar, Hydro, :
Wind) ( 4 * Capacity factor ———  added (GVA)
Bi * Installed capacity * Labour Earnings
' bloenergy * Di * Jobs created
* Nuclear Discount rate
* Fossils wCCS ¥ tech € {NGCC,NGCC w CCS}
= BECCS

Objective function: ES

= Cost minimization
= Social value maximization:

e Electricity Systems
Optimisation Framework

Optimization framework:

® Perfect foresight
= Endogenous tech learning
= Timeframe: 2015-2050

Imported commodities
(components, fuels, services)

Patrizio, Pratama, Mac Dowell, Joule, 2020 (Accepted)



Least cost energy transition pathways

Poland
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Creating value
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Poland

Trade-offs with SDGS goals
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the UK

Trade-offs with SDGS goals
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Some conclusions...

* Mitigating climate change is a complex challenge — not “just” CO,
* The narrative that climate change mitigation is “costly” is wrong
* We can create value from this transition

 Different countries will necessarily follow their own pathways

» Astute decisions can improve economic productivity at both national and
regional levels

* Technology agnostic transitions that explicitly account for local conditions
are key

* This can deliver a technically feasible, financially viable, and socially
equitable net zero transition



