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Introduction

The United Nations (UN) Framework Convention on Climate
Change (UNFCCC) was adopted in 1992 and governments
have participated since then in its decision-making body,
the ‘Conference of the Parties’ (COP). Chile presided over the
25th annual COP held December 2019 in Madrid, Spain.
While COPs necessarily emphasise energy negotiations and
carbon mitigation policies, water is an increasingly prominent
topic because of the need for water in energy production
and its importance in nature-based and engineered adaptation
and mitigation solutions. Climate-change-induced water
impacts are key considerations in, for example, infrastructure
planning under changing flood and drought risk, changing
agricultural practices and hydropower. Already ninety percent
of all-natural disasters are water related.

Water topics featured at many sessions and meetings of COP25,
with the Alliance for Global Water Adaptation (AGWA) count-
ing over 25 water-related sessions. Uncertain changes to the
variability, timing and availability of water, and water’s links
across economic sectors, including food and energy production
and transportation, imply that the ability of countries to realise
their climate ambitions and address climate risks depends on
water management and planning as an adaptation strategy.
With effective climate policies and tools, countries can avoid
increased regional and sectoral resource conflicts, social and
economic disruption, environmental degradation and internal
and international political conflict over water. Many COP25 ses-
sions asked how should water be addressed in national climate
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plans? Below we briefly review some reports relevant to water
management published in the run-up to COP25, and then sum-
marise overarching themes discussed during the event.

Some water documents discussed at COP25

The Global Commission on Adaptation’s (GCA) foundational
report (GCA, 2019) starts provocatively: “Will we delay and pay
more or plan ahead and prosper? Seeking a triple dividend in
the form of net economic, social and environmental benefits,
the GCA recommends a global investment of US$1-8 trillion
between 2020 and 2030 in early warning systems, climate-resili-
ent infrastructure, improved dryland agricultural production,
and global mangrove protection for an estimated $7-1 trillion in
net benefits. To increase adaptation’s pace and scale, three ‘revo-
lutions’ are required in (i) understanding (consider who and
what is at risk in decision-making); (if) planning (improve policy
and investment decisions considering uncertainty and multi-
dimensional performance); and (iii) finance (increased pace and
scale of public and private financing, better metrics and disclos-
ure). In the water space, GCA calls for better climate and hydro-
logical risk assessments at every level of planning and
operation, as well as the development of efficient water allo-
cation systems to manage scarcity.

The main GCA report was accompanied by a series of back-
ground papers, many of which addressed water topics directly
or indirectly. The background paper on water considers the
topic of climate-resilient water adaptation, asking questions
like ‘how do we ensure that our climate actions will be effective
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in the face of emerging and uncertain impacts?” and ‘what can
the water community do to help advance climate change
targets, and the climate community to help advance water
resilience targets?” (Smith et al., 2019). Climate change is
reconfiguring the water systems that interconnect water users
in urban and rural areas with the energy, agricultural and
industrial sectors and with nature. Water managers need to
re-examine institutions, strategies, planning and investment to
increase the resilience of water infrastructure, regulatory frame-
works, water-sharing agreements and water allocation schemes.
As past water data alone can no longer be used to assess
future investments, resilience in an uncertain future is achieved
through robustness (interventions perform acceptably across a
range of plausible futures) and flexibility (investments are
adaptable). The paper proposes actions on governance, infor-
mation, design and management that recognise the need for
equity and co-design in water adaptation, and to rethink how
finance and economic instruments can better serve and enable
water adaptation.

The GCA background paper on infrastructure suggests that
US$80 trillion of investment in new and existing infrastructure
is required worldwide in the next 15 years (Hall et al., 2019).
Without care, decisions made now could lock in risks for
decades to come, threaten the viability of infrastructure invest-
ments and burden countries with escalating economic and
human impacts and repair costs. The paper examines the
evidence for adaptation to climate change within infrastructure
systems, including reviewing climate risks to infrastructure,
the current state of adaptation and barriers to adaptation.
It lists steps to adapt existing infrastructure systems to make
them more resilient to a changing climate and examines how,
in future, infrastructure could be planned, designed and
delivered. Enhancing the resilience of infrastructure systems
requires securing their performance in a changing climate and
enhancing the planning for sustainable infrastructure
development.

In the GCA background paper on landscape management,
Seth and Scherr (2019) argue that to integrate adaptation
actions across sectors and stakeholders, farmers, land managers,
policy makers, civil society organisations, business leaders and
investors should address common challenges at the local land-
scape scale through integrated landscape management (ILM).
ILM integrates adaptation across agriculture, water, biodiver-
sity, urban settlements and fisheries. Effective ILM includes
institutions  enabling multi-stakeholder and multi-sector
coordination; a structured process for multi-sector landscape
assessment, goal-setting and planning; farm and landscape
interventions aiming for synergies; public policies and programs
aligned to support integrated adaptation and development; and
finance mobilised for a coordinated investment portfolio.
Integration should be addressed from source to sea, as climate
risks to coastal communities will have impacts inland across
agriculture, infrastructure and cities, and vice versa.
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Other GCA background papers with relevance to the points
discussed below included Miller and Swann (2019) on finance
for climate resilience, Jarzabkowski et al. (2019) on insurance
as a financial instrument, Hallegatte et al. (2019) on aligning
climate change adaptation with development, Van Schaik et al.
(2019) on adaptation and conflict resolution, and Resurreccion
et al. (2019) on gender and equity.

Besides the GCA papers, other recent reports addressing water
and climate change were discussed at COP25. Timboe et al.
(2019) of AGWA argue that by adopting resilient and low-
carbon water management approaches that combine robustness
and flexibility, parties to the UNFCCC can fulfil nationally
determined contribution (NDC) commitments and ensure that
their climate policies and actions foster synergies rather than
conflict. The paper provides evidence, examples and tools for
managing water in ways that contribute to achieving the Paris
Agreement, along with a set of principles and recommen-
dations for updating and implementing national climate plans.

The Netherlands Environmental Assessment Agency (Ligtvoet
et al, 2018) presented a Geography of Future Water
Challenges, showing that — under a business-as-usual 2050
scenario exacerbated by climate change — global population
growth, further economic development and related increases in
pressure on the ecological environment will increase global
water-related risks.

The Nature Conservancy (Matthews et al., 2019) featured
their report on source-water protection as a tool for enabling
resilience and climate change adaptation. Source waters can
deliver reliable and high-quality water services for drinking
and domestic use, livestock and ranching, irrigation, energy,
industrial development, and disaster prevention and recovery.

The Inter-American Development Bank (IDB) and partners
published a Framework and Principles for Climate Resilience
Metrics in Financing Operations (IDB, 2019). It conceptualises
and gives examples of metrics to define and report on the con-
tribution of financing activities toward climate-resilience objec-
tives. They qualitatively or quantitatively express the change in
climate resilience resulting from specific project activities.
Some are related to project design (e.g. diagnostics, inputs and
activities), others are based on project results (e.g. outputs,
outcomes and impacts) and others are hybrids (measuring
both the resilience of projects and the resilience gained system-
wide as a result of the intervention). Metrics can be evaluated
before (‘ex ante’ analysis) or after projects.

The Global Water Partnership (Young, 2019) offers a frame-
work and a set of questions designed to assist local commu-
nities and water managers considering the need for improving
existing water-sharing arrangements. It describes a way of
assessing water-sharing systems and transitioning when necess-
ary to better-performing arrangements.
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To address the need for cities to build resilience, Arup (2019)
and partners published the City Water Resilience Approach
(CWRA). It can be used by public and private organisations,
national and regional government representatives, cities, utili-
ties, catchment and basin authorities, the private sector and
civil society groups. CWRA aims to build water resilience by
providing high-quality water resources for all residents, protect-
ing them from water-related hazards and connecting them
through water-based transportation networks.

Some water themes at COP25

A few themes emerged at COP25 and in the reports published
beforehand. Adapting water resource systems and their users
to a changing climate and other changes will be an increas-
ingly essential political, social, environmental and economic
imperative. The goal is to equip people and societies with the
ability to make the adjustments across systems, sectors and
scales needed to anticipate, withstand and recover from the
impacts of climate change. Incentives for avoiding losses and
securing benefits are strong, but how can these be achieved?

Adaptation through increased resilience was a dominant theme
of COP25. Resilience is an expression of society’s ability to
function, recover and thrive under stress that emerges through
improved institutions, knowledge, incentives, infrastructure,
ecosystems and social constructs. Smith et al. (2019) define
resilience in this context as the ability to adjust, recover or
reorganise in response to climate change impacts. Resilience
becomes essential when global water supplies become non-
stationary (trends in water availability change over time) and
more generally if supply and demand become subject to ‘deep’
uncertainty — predictions (probabilities of future supply and
demand) cannot easily be known and agreed upon. Under
such uncertainty, optimally weighing alternative decisions
according to their expected outcomes, the classical engineer-
ing—-economic approach to planning, becomes less appropriate.
Instead, the best options for managing water become those
that are robust because they show satisfactory performance
across a wide range of possible futures. Equally, if the future
can evolve in ways which are unexpected, being able to adjust
and respond to unexpected developments and trends via flexi-
bility (or ‘adaptability’) is of value. In fact, robustness and
flexibility — the building blocks of resilience— should be con-
sidered not just in water management and planning, but in the
design of infrastructure, institutions and policies more gener-
ally (Hall et al., 2019; Smith et al., 2019). If adapting water
resource systems to climate change happens through enhancing
and enabling resilience, how then to achieve this level of
robustness and adaptability? Several enabling factors were dis-
cussed in COP25 sessions and documents; below we explore
three of them: planning, governance and finance.

Several GCA background papers outline the opportunity and
necessity for improved planning, its approaches and processes,
to reach resilience goals. This relates to better understanding of
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how benefits, costs and risks are distributed spatially and over
time in resource systems like water, as a basis for providing
better information on how climate change impacts manifest.
With integrated investment-to-impact assessment tools in
hand, new multi-dimensional participatory system-scale plan-
ning methods can be used that explicitly consider supply,
demand and other uncertainties to evaluate interventions.
Interventions include policies and/or assets like built or natural
infrastructure, viewed as development or adaptation options.
‘Multi-dimensional’ refers to the fact that several performance
metrics (also called ‘measures’ or ‘indices’) are considered,
such as service levels for water provision to all economic
water-using sectors (including the environment) and all
relevant spatial entities (service areas, landscapes, regions,
countries, etc). ‘Participatory’ implies co-creation of water
plans with representative stakeholders rather than consultation
or other top-down forms of planning. In this case, planning
aims to be open, transparent and participative, becoming more
like ‘strategic co-design’ and includes iterative system-scale
integrated stakeholder assessment of interventions and their
trajectories (over time). When diverse and representative stake-
holder groups work together to achieve broadly acceptable out-
comes, co-creation results and the adoption of such planning
approaches becomes governance change.

Governance was identified in several COP25 sessions as an
essential enabler of good water-climate outcomes and a key
resilience catalyst. In this context, the efficacy of governance
reflects the ability to set and enforce effective policies that help
achieve sustainable outcomes under poorly predictable change.
The objective is to mainstream climate change considerations
into water management, and further into development and
economic policies (Hallegatte et al., 2019). The main GCA
report suggests political leaders must foster collaboration
among government agencies and openly involve other actors
(private sector, civil society, the public), put in place effective
planning and regulatory regimes, and support management
of transboundary waters through cooperation among
states based upon agreements and joint management bodies.
COP25 sessions also discussed the governance responsibilities
of water managers: (i) propose and articulate policies and
investments to decision-makers that enable development
despite unknown climate and other changes; (if) prioritise
investments for leaders to fund, based on their ability to cost-
effectively achieve high social, environmental and economic
value; and (iii) help other resource system policy-makers
(energy, food, environment, etc) appreciate water linkages to
facilitate effective and efficient cross-sector policies and
collaboration.

One expression of the effectiveness of water governance is its
ability to create a stable environment for financing of selected
interventions and projects, including measures to improve
resilience. Financing for public goods (e.g. urban drainage,
flood control, environmental quality, etc) is typically made
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available by the public sector (GCA, 2019), while water users
fund water supply and wastewater infrastructure. Financial pro-
ducts and services (e.g. insurance) should enable societies to
‘share’ unexpected costs so that they are not absorbed by
people and organisations alone. Climate-labelled finance (CBI,
2020) and climate-proofed finance, where water risks are con-
sidered, can help financiers direct funds to investments that
have a positive cumulative impact on climate and water out-
comes. COP25 built momentum behind the idea that the water
sector must assist and enable the creation of new financial
products to manage risks and direct finance to projects that
achieve good outcomes at system-scale — and in doing so, con-
tribute to the UN Sustainable Development Goals and enable
both mitigation and adaptation.

Conclusion

Increasing resilience of water—environment-human systems
(i.e., improving their robustness and adaptability) is key to
enabling climate change adaptation. Resilience can be achieved
through improved planning, delivered by open and strategic
co-design, more effective and responsive water governance, and
finance and financial services that align investment incentives
with increased system-scale resilience. Water can be an
enabling component in NDCs, helping countries meet their
goals for climate change mitigation and adaptation.
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