Equitable development
pathways and integrative
solutions for resilient futures

Lisa Schipper (University of Bonn)
Aditi Mukherji (CGIAR)

SBSTA 62 — 17t Meeting of the Research Dialogue — 17 June
2025



Point 1: Adaptation interventions have many benefits, across multiple dimensions,
and research and innovation should continue documenting those benefits
rigorously, but there are methodological challenges in linking adaptation
outcomes to climate risk reduction — another focus of research.

Point 2: Clear evidence that effectiveness of many adaptation declines at higher
levels of global warming — hence important to link adaptation with temperature
goals.

Point 3: There are various options of adaptation which also have mitigation co-
benefits, but many of those are not cost-effective yet — R&D needed
for increasing cost-effectiveness

Point 4: Choices and actions now and in the future can lead to shifting
development pathways toward sustainability, given the presence of certain
enabling conditions.

Point 5: Finding synergy between climate action and SDGs is critical but some
trade-offs remain, and knowledge gaps and limited evidence make complete
alignment challenging at the moment.



Adaptation has multiple benefits, but methodological challenges

remains in linking adaptation to risk reduction

Adaptation has multiple benefits
along various dimensions like
economic, ecological, institutional
and other outcomes, including for
vulnerable groups, which research
and implementing agencies should

continue to document rigorously;

However, methodological
challenges remain in attributing
climate risk reduction to adaptation
interventions, as literature base for
directly linking adaptation to
reduction in exposure, vulnerability
and hazard is limited.

Observed water-related adaptation responses with positive outcomes
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Map depicting 319 case studies of current water related adaptation responses with decumented beneficial outcomes of adapiation
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Effectiveness of adaptation in reducing climate risk
declines at higher level of warming

« For example, adaptation to water related
hazards such as floods and droughts, is
most effective up to 1.5°C and effectiveness
decreases with increasing warming

* Residual impacts remain, especially at e
higher levels of warming s g e op e : |

Residual risk

Water-related adaptation responses
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Source: Figure 4.2, WGII; also see Lissner et al. 2024



There are many options for
adaptation which also have
mitigation co-benefits, but many
are not yet cost-effective, for
example in land, water and food
systems related action, many
actions are not yet cost effective —
need for more research and
investments on cost-effectiveness
of measures with adaptation and
mitigation co-benefits

IPCC AR6 SYR SPM Figure 7

ENERGY SUPPLY

[a]
o
o
[T
=
i
<
=
g
=
<
-

SETTLEMENTS AND
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Feasibility level and synergies
with mitigation

I High

Insufficient evidence

Climate responses and
adaptation options

Energy reliability (e.g.
diversification, access, sta!{nilit%

Resilient power systems

Improve water use efficiency

Efficient livestock systems

Improved cropland management

Water use efficiency and water
resource management

Biodiversity management and
ecosystem connectivity

Agroforestry

Sustainable aquaculture and fisheries
Forest-based adaptation

Integrated coastal zone management

Coastal defence and hardening

Sustainable urban water management

Sustainable land use and urban planning

Green infrastructure and
ecosystem services

Enhanced health services
(e.g. WASH, nutrition and diets)

Risk spreading and sharing

Social safety nets

Climate services, including
Early Warning Systems

Disaster risk management
Human migration
Planned relocation and resettlement

Livelihood diversification
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Confidence level in potential feasibility
and in synergies with mitigation

*e Medium

There are multiple opportunities for scaling up climate action
a) Feasibility of climate responses and adaptation, and potential of mitigation options in the near term

options costing 100 USD tCO;-eq or
f!ass could rediice global emissions by
at least half of the 2019 level by 2030

Potential contribution to

Mitigation options

Solar

Wind

Reduce methane from coal, oil and gas
Bioelectricity (includes BECCS)
Geothermal and hydropower

Nuclear

Fossil Carbon Capture and Storage (CCS)

Reduce conversion of natural ecosystems

Carbon sequestration in agriculture

Ecosystem restoration,
afforestation, reforestation

Shift to sustainable healthy diets
Improved sustainable forest management
Reduce methane and N,0 in agriculture

Reduce food loss and food waste

Efficient buildings

Fuel efficient vehicles

Electric vehicles

Efficient lighting, appliances

and equipment

Public transport and bicycling
Biofuels for transport

Efficient shipping and aviation
Avoid demand for energy services
Onsite renewables

Fuel switching
Reduce emission of fluorinated gas
Energy efficiency

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution

Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

net emission reduction, 2030 &® GtCO-eqfyr
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Net lifetime cost of options:
- Costs are lower than the reference - 50-100 (USD per tCO;-eq)
* Low 0-20 (USD per tCO;-eq)

I 20-50 (USD per tCO,-eq)

Il 100-200 (USD per tCO,-eq)

Cost not allocated due to high
variability or lack of data




(b) lllustrative development pathways (c) Actions and outcomes
characterizing development pathways
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Climate resilient development
refers to action on adaptation
and mitigation to support
sustainable development

Past conditions

(emissions, Present
climate change, situation
development)

CLIMATE RESILIENT DEVELOPMENT

)
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Inequity and inju
’ High global
warming levels
High risk
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IPCC AR6 WGII SPM Figure 5 IPCC Sustainable
AR6 Development Goals



~onditions that enable individux!

and collective actions

Inclusive governance

values
= Finance and innovation

« Integration across sectors

and timescales
= Ecosystem stewardship

= Synergies between climate
and development actions

« Behavioural change
supported by policy,
infrastructure and
sociocultural factors

Governments

Conditions that constrain

individual and collective actions

« Poverty, inequity and
injustice

+ Siloed responses

Tradeoffs with SDGs

= Diverse knowledges and

Climate resilient development

Emission reductions
Sustainable development

Adaptation

Sustainable Development
Goal (SDG) achievement

Opportunities

Early action and

create future
opportunities for
climate resilient
development

Past conditions
(emissions,
climate change,
development)
have increased
warming and
development
gaps persist

= Economic, institutional,
social and capacity barriers

Past Present

« Lack of finance, and barriers
conditions world

to finance and technology

enabling conditions below 1.5 °C I\

e

Prospects for climate
resilient development will be
further limited if global warming
exceeds 1.5 "C and if progress
towards the SDGs is inadequate

There is a rapidly narrowing window of opportunity to enable climate resilient development
ultiple interacting choices and actions can shift development pathways towards sustainability

Outcomes characterizing
development pathways

* Low emissions

= System transitions
+ Transformation

+ Low climate risk

« Equity and justice
+ SDG achievement

« High emissions

« Entrenched systems

« Adaptation limits

« Maladaptation

« Increasing climate risk

» Reduced options
for development

« Ecosystem
degradation

IPCC ARG

Illustrative ‘'shock’

2100 m ;
that disrupts
and beyond development

Eriksen et al, 2024



Near-term adaptation and mitigation actions have more synergies
than trade-offs with Sustainable Development Goals (SDGs)
Synergies and trade-offs depend on context and scale

Society,
livelihoods, and Industry
economies

Ocean

SDGs Energy systems Urban and infrastructure Land system
ecosystems
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The development context in
which climate actions are taken
makes a difference.

Reduction of adaptation
effectiveness - higher global
warming levels; missing SDGs,
reversing development gains

A PROJECTED FUTURE IMPACTS ON THE NEXUS ELEMENTS

Nexus element

Impacts on each nexus
element under each

Key [ Synergies [ Tradeoffs [REEM Both synergies and trade-offs/mixed Limited evidence/no evidence/no assessment

Water Fqu Health nexus archetype
é 7 am
pesus areioES lad e i Highly positive
1. Nature-oriented nexus i A A
_ : : : Moderately positive
2. Balanced nexus A A ﬁ : A A Slighty positve
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6. Nature overexploitation ; o ; v ; i Highly negative

IPCC ARG6 SYR Figure 4.5
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