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Introduction

This document presents the World Health Organization (WHO) Operational framework
for building climate resilient health systems. The framework responds to the demand from
Member States and partners for guidance on how the health sector and its operational basis
in health systems can systematically and effectively address the challenges increasingly
presented by climate variability and change. This framework has been designed in light of
the increasing evidence of climate change and its associated health risks (1); global, regional
and national policy mandates to protect population health (2); and a rapidly emerging body
of practical experience in building health resilience to climate change (3).

Primarily intended for public health professionals and health managers, this framework
would also help guide decision-makers in other health-determining sectors, such as
nutrition, water and sanitation, and emergency management. International development
agencies could use this framework to focus investments and country support for public
health, health system strengthening and climate change adaptation.

The objective of this framework is to provide guidance for health systems and public health
programming to increase their capacity for protecting health in an unstable and changing
climate. By implementing the 10 key components laid out in this framework, health
organizations, authorities and programmes will be better able to anticipate, prevent, prepare
for and manage climate-related health risks. Least developed countries and countries in the
process of developing the health components of National Adaptation Plans (NAPs) under
the UN Framework Convention on Climate Change (UNFCCC) (4) may find this document
particularly useful in their efforts to design a comprehensive response to the risks presented
by short-term climate variability and long-term climate change.

Introduction 1



Background

2.1 Public health rationale

There is clear evidence that human actions, principally the burning of fossil fuels and
associated release of climate pollutants, are causing significant changes in global climate.
This in turn is creating observed consequences in environmental and social conditions
across all continents (5). As many of the largest health concerns are strongly influenced by
weather and climate conditions, this inevitably presents risks for human health that can be
grouped into:

Direct impacts, such as those arising from damages and illness due to increased frequency
and severity of extreme weather events.

Environmental system mediated impacts, such as rising air pollution and changing
patterns of vector-, food- and water-borne diseases.

Socially mediated effects that occur via effect of climate change on social and human
systems, such as health effects resulting from undernutrition, occupational heat stress
and mental illness, as well as potential increases in population displacement, slowing of
economic growth and poverty aggravation.

Table 1 shows some of the main climate-related health risks, that have been assessed as
having medium-to-strong evidence by the Intergovernmental Panel on Climate Change
(IPCC). In addition, the IPCC identifies a series of key reasons for concern with regard
to effects of climate change which are either particularly severe or irreversible (5). This
includes the potential: (i) increase in severity and frequency of extreme weather events, such
as storms and floods causing mass displacement and disruption of livelihoods in low-lying
coastal zones and small island states due to storm surges and rise in sea level; (ii) breakdown
of food systems resulting in food shortages and volatile prices, particularly in low- and
middle-income countries; (iii) potential increase in risk of violent conflict associated with
resource scarcity and population movements; and (iv) slowing down of economic growth
and exacerbation of poverty, with associated reversal of global health progress, achievement
of the Millennium Development Goals, and the objectives of the forthcoming post-2015
development agenda.

Opverall, climate change is expected to significantly increase health risks, particularly in
low- and middle-income countries and populations. They will also disproportionately affect
vulnerable groups within each country, including the poor, children, the elderly and those
with pre-existing medical conditions.

Despite these challenges, a lot can be done to protect deterioration of health due to climatic
conditions. Over the long term, mitigation is necessary to avoid continued degradation of
the environmental determinants of health. In the short-to-medium term (i.e. up to the next
20-30 years) well-planned adaptation measures can avoid much of the projected health
impacts.

2 Operational framework for building climate resilient health systems



TABLE 1: Summary of the main expected health impacts of climate variability and climate change globally
by the middle of the current century

Climate change Health risks Health impacts  Confidence
effects rating
Direct Increased number Excess heat-related mortality; increased Increased risk of Very high
effects of warm days and incidence of heat exhaustion and heat stroke, injury, disease
nights; increased particularly for outdoor labourers, athletes, the and death due to
frequency and elderly; exacerbated circulatory, cardiovascular, more intense heat
intensity of heat respiratory and kidney diseases; increased waves and fires
waves; increased fire  premature mortality related to ozone and air
risk in low rainfall pollution produced by fires, particularly during
conditions heat waves
Decreased number Lower cold-related mortality and reduced Modest Low
of cold days and cardiovascular and respiratory diseases improvements
nights particularly for the elderly in cold and in cold-related
temperate climates mortality and
morbidity
Effects Higher temperatures  Accelerated microbial growth, survival, Increased risks of  Very high
mediated and humidity; persistence, transmission, virulence of food- and water-
through changing and pathogens; shifting geographic and seasonal borne diseases
natural increasingly variable  distribution of diseases (e.g. cholera,
systems precipitation; schistosomiasis) and ecological changes (e.g.
higher sea surface harmful algal blooms); lack of water leading
and freshwater to poor hygiene; flood damage to water and
temperatures sanitation infrastructures; contamination of
water sources through overflow
Higher temperatures  Accelerated parasite replication and increased Increased risks Medium
and humidity; biting rates; prolonged transmission seasons; of vector-borne
changing and re-emergence of formerly prevalent diseases; diseases
increasingly variable  changing distribution and abundance of
precipitation disease vectors; reduced effectiveness of vector
control interventions
Effects Higher temperatures  Lower food production in the tropics; lower Increased risk High
heavily and changes in access to food due to reduced supply of undernutrition
mediated precipitation and higher prices; combined effects of resulting from
by human undernutrition and infectious diseases; chronic  diminished food
systems effects of stunting and wasting in children production in poor
regions
Higher temperatures  Outdoor and unprotected workers obliged to Consequences on High
and humidity work either in physiologically unsafe conditions  workers’ health
or to lose income and livelihood opportunities include lost work
capacity and
reduced labhour
productivity
in vulnerable
populations
Combined Overall climate Combination of abhove risks Negative health High
effect change effects would

outweigh positive
effects worldwide

Note: The final column refers to the level of confidence in the evidence for expected health impacts, as presented in the Fifth assessment
report of the IPCC (1). Other health impacts are possible (see text), but were not assigned evidence grading by the IPCC.
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Figure 1 provides a qualitative assessment of the future burden (for the period 2030-2040)
of ill-health due to current climate change, in which the world will inevitably experience
approximately 1.5 °C of warming due to past and present greenhouse gas emissions (1,5).
Figure 1 also presents the period 2080-2100, for which the global mean temperature is
expected to increase by approximately 4 °C above preindustrial levels, unless vigorous
mitigation efforts are undertaken soon (1,5). The different colours indicate the extent to
which disease burdens could be avoided by effective adaptation measures in each period.

FIGURE 1: Conceptual presentation of health risks due to climate change and the potential for risk
reduction through adaptation
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Note: The width of the slices gives a qualitative indication of the relative burden of ill health at the global level. For
each timeframe, impact levels are estimated for the current state of adaptation and for a hypothetical highly adapted
state, indicated by different colours.

Source: Reproduced from the health chapter, Working group Il of the IPCC Fifth assessment report (1).
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This operational framework can be used by all health systems, but is particularly oriented
to support those in low- and middle-income countries, which often already face challenges
to adequately prepare for health emergencies and control disease burdens, provide coverage
of basic healthcare and public health services, manage inequity, and use resources in a cost-
effective way. Health systems with such challenges are at particularly high risk for future
setbacks and losses in health achievements gained. And, in these locations building of
resilience would need to start with reducing existing health system vulnerabilities.

2.2 Policy context

The operational framework responds to policy mandates at global, regional and
(increasingly at) national levels. It includes the World Health Assembly (WHA) and WHO
regional committee resolutions on health protection from climate change, strengthening
national health emergency and disaster management capacities for managing the risks of
meteorological and other extreme events, health system strengthening and implementation
of International Health Regulations (2,7). It also responds to the requests by parties to the
UNFCCC regarding provision of support in planning adaptation to climate change in key
sectors, including health. Additionally, it responds to the post-2015 development agenda
and associated Sustainable Development Goals and the Sendai framework for disaster risk
reduction.

This document therefore aims to support national ministries of health and their partners to
identify the key functions that need to be strengthened in order to provide a comprehensive
public health response to climate change, within an overall intersectoral NAP (4).
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Applying a resilience
approach to health systems

3.1 Goal and objectives

Framework goal

The goal is to enhance the capacity of health systems to protect and improve population
health in an unstable and changing climate. Ultimately, health systems should be
increasingly strengthened and continue to be efficient and responsive to improve health,
reduce inequities and vulnerability, and provide adequate social and financial protection,
in light of the shocks and stresses they may face from climate variability and change. The
framework therefore aims to achieve its goal through activities that build capacity to
effectively monitor, anticipate, manage and adapt to the health risks associated with climate

variability and change.

Framework objectives

Specifically, this framework aims to:

guide professionals working in health systems, and in health determining sectors (e.g.
water and sanitation, food and agriculture, energy, urban planning) to understand and
effectively prepare for the additional health risks posed by climate variability and change,
through a resilience approach;

identify the main health functions that need to be strengthened to build up climate
resilience, and use these as the basis for developing a comprehensive and practical plan
(e.g. as the health component of NAP (H-NAP)) (4); and

support health decision-makers to identify roles and responsibilities to implement this
plan, for actors both within and outside the formal health sector.

3.2 Introducing a resilience approach

What is resilience?

IPCC defines ‘resilience’ as the “capacity of a social-ecological system to cope with a hazardous
event or disturbance, responding or reorganizing in ways that maintain its essential function,
identity, and structure, while also maintaining the capacity for adaptation, learning and
transformation.” (6)

6 Operational framework for building climate resilient health systems



In the simplest terms, resilience refers to the holistic ability and agility of a system to change
and flex - according to circumstances — and continue to function under stress, while
undergoing change. Resilience is much more than just the absence of vulnerability; it is
about whole system capacity.

Adaptations to climate change and climate resilience building are closely related, but not
synonymous. Adaptation, as defined by the IPCC in its Fifth assessment report, is the “process
of adjustment to actual or expected climate and its effects. In human systems, adaptation seeks
to moderate harm or exploit beneficial opportunities. In natural systems, human intervention
may facilitate adjustment to expected climate and its effects” (6).

With regard to health, resilience relates to the capacity of the system itself to cope with
and manage health risks in a way that the essential functions, identity and structure of
health systems are maintained. While health adaptation seeks to moderate harm or exploit
beneficial opportunities, the preservation of a certain level of quality and sustainable
performance of the system itself is not ensured. The incorporation of a climate-resilient
approach to health systems contributes to assuring the performance of the system, and
therefore, the sustainability and maximization of value for money of health investments.
However, it is important to remember that maintaining system resilience may not always
be possible. The magnitude of climate-induced changes or shocks may be so significant that
it is outside human abilities to maintain its essential functions, and thus the system may
collapse or fail.

Figure 2 shows the conceptual framework of a resilient system, which can be applied to
communities, organizations, or other systems, including health systems.

FIGURE 2: Conceptual framework for resilience

1 2 3 4 5
CONTEXT CHALLENGE/ ~ CAPACITY TO DEAL CHOICES & OUTCOME
DISTURBANCE = WITH DISTURBANCE = OPPORTUNITIES OPTIONS
Vulnerability Transform
Recover better
Health Recover to
System Sens|t|v|ty prE'eVent state
Recover but worse
Adaptlve than before
capaC|ty Collapse
Resilience =
Decreased Increased capacity.
vulnerability Improved choices &

opportunities

Source: Adapted from Defining disaster resilience: a DFID approach paper (8).
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The degree of resilience a system possesses largely manifests in step 4 (choices and
opportunities; see Figure 2). Low levels of resilience may result in the system collapsing
(health operations cease) or experiencing setbacks (limited health service delivery capacity
due to stock losses or staff shortages) that put them in a worse position than before the

adverse events.

3.3 Applying a resilience approach to health systems

Building health system resilience to climate change is a cumulative process. It begins with
making resilience a goal, in addition to current goals of improving population health, being
responsive and efficient and providing social and financial protection.

This entails building capacity to: recognize, monitor, anticipate, communicate and prepare
for changing climate-related health risks; prevent, respond to, manage, and cope with
uncertainty, adversity and stress; adapt operations to changing risk conditions; recover from
crisis and setbacks with minimal outside support; and learn from experience and improve
system capacity for the future.

WHO working definition of a climate resilient health system

Aclimate resilient health system is one that is capable to anticipate, respond to, cope with, recover
from and adapt to climate-related shocks and stress, so as to bring sustained improvements in
population health, despite an unstable climate.

For the whole health system to become more climate-resilient, its independent building
blocks (i.e. leadership and governance, health workforce, health information systems,
essential medical products and technologies, service delivery and financing) have to also
become climate resilient.

Furthermore, in order to effectively protect the health of the population, the health sector
should strengthen and extend its sphere of influence and operations beyond itself mainly in
relation to health-determining sectors (e.g. water, energy, food and agriculture and urban
planning). While it is clear that the management of these sectors is not directly under the
control of the health sector, the development of normative guidance to determine acceptable
levels of exposure to risks for health (e.g. water and air quality guidelines) is a core health
role. In the same way, the role of monitoring health outcomes in relation to the operations
of these sectors is usually the responsibility of the health sector.

Ultimately, the health sector should effectively extend into the community level if the health
system is to protect health and facilitate community resilience. Local level dialogue, two-
way information exchange, and community mobilization should be considered essential
functions of the health system. Community empowerment can activate local capacity,
increase the scope of available information, improve understanding of vulnerability and
build foundations for local resilience.



3.4 Overarching considerations in building resilience

Building climate resilience is a process of teaching the health system to more effectively
adapt to change, particularly changing health risks due to climate change. The process of
building resilience occurs in two principle ways: (i) reducing overall vulnerability, and (ii)
developing specific system capacities. Incorporating these considerations when applying
the operational framework is important to integrating climate perspectives to health policy
and operations.

Reduce vulnerability

A healthier population and stronger health system will be more resilient to climate change.
In order to reduce vulnerability and create resilient health systems and healthier populations
that are able to respond to potential health effects from climate change, the following
measures are recommended:

Continued investments to reduce poverty and inequity.
Universal access to essential services, such as health, education, clean water and adequate

food.
For health system strengthening the following measures are recommended:

An adequate workforce and climate-proofed infrastructure in local facilities to control
climate-sensitive diseases and improve response to local emergencies.

Surveillance systems to monitor population health and environmental exposure.

Good practices of health governance.

Develop capacities

Addressing current gaps and improving the current health system or programme
performance is not enough to prepare a health system to tackle climate change. Health
systems should increasingly take steps to understand how climate change will affect their
population and service delivery, evaluate the effectiveness of their interventions and systems
under diverse climatic conditions, and enhance their institutional capacity accordingly. To
do this, public health and health system capacities that are attuned to climate realities are
needed.

Add long-term perspectives for actions to be put in place today

Climate related health risks occur at multiple timescales, from short-term climate variability
(such as heat waves and storms that can trigger health emergencies over timescales from days
to weeks), to long-term climate change (such as timing of the onset of seasons and average
number of hot days and nights over decades). The implementation of each component
should therefore consider decisions with the aim to improve service delivery and health
system performance in the short- (days to years), medium- (5-10 years) as well as long-term
(decades) perspectives.

Applying a resilience approach to health systems 9
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Ensure adaptive management

. Features of Adaptive Management
approaches exist

e Risk-informed

Adaptive management is a structured and e Iterative processes
iteraltive process hof decision-lﬁakingf Tnd o il
implementation that is especially useful in : : .
p p' Y ) e |nformation seeking for learning
the context of uncertainty. Adaptive ,
¢ Nonlinear

management processes and approaches .
e Uses models and scenarios to

understand future context
e Embraces risk and uncertainty as a way
to increase learning

use active learning methods to help accrue
multiple perspectives of information that
can reduce uncertainty over time and
adjust the system according to changes
(9). In general, using tools and approaches
that seek and apply feedback and new information to decision-making facilitates adaptive
management. For example, risk assessments clarify the scale of local needs; clients, staff and
partners surveys provide insights on effectiveness; monitoring identifies stepwise changes in
conditions; scenario-planning of project performance and failure under diverse conditions
identifies limitations; and pilot projects or pretesting helps improve project or process design
before scaling up. Each of these processes or tools provides ways of introducing phased
implementation and allowing for adjustments and modifications to be made based on
early lessons and available information. This framework encourages adaptive management
approaches and processes.

Ensure community approaches and voices to strengthen health action

Community action is critical to achieve climate-resilience relevant to each of the 10
components listed below. The health impacts of climate change on individuals and
communities are determined at the local level by changes in local conditions and health
behaviours from available information. Thus partnerships of government, academic
institutions and civil society with communities are key to understanding the nature of
local risks and vulnerability, and to developing appropriate solutions to protect health.
Communities can play important roles in improving the quality of assessments, risk
monitoring, communications, capacity building and programming. Community-based
action is a principal mechanism for ensuring that people themselves are informed, educated
and able to take appropriate action to protect and maintain their individual and families’
health. Resilience can be strategically built through good development policy and practices
that take climate change into consideration and empower communities.

3.5 Connecting to the “building blocks” of health systems

Health systems vary around the world, but all share some common features in their ultimate
goals and general functions. WHO has identified six common “building blocks” (10) that
are necessary to support the delivery of Universal Health Coverage and improved outcomes
(Figure 3). To ensure that climate resilience builds on and strengthens existing health
systems, these building blocks are taken as a starting point for the expansion of primary
components that specifically enhance climate resilience.



. Leadership and governance. In addition to the core functions of ensuring good
governance, evidence-informed policy and accountability within the traditional health
system itself, the climate resilience approach requires leadership and strategic planning
to address the complex and long-term nature of climate change risks. It particularly calls
for collaboration to develop a shared vision among diverse stakeholders, and coordinated
cross-sectoral planning to ensure that policies are coherent and health promoting,
particularly in sectors that have a strong influence on health, such as water and sanitation,
nutrition, energy and urban planning.

. Health workforce. Overall, health system functioning relies on a sufficient number of
trained and resourceful staff, working within an organizational structure that allows
the health system to effectively identify, prevent and manage health risks. Building
climate resilience requires additional professional training in linking climate change to
health, and an investment in the organizational capacity to work flexibly and effectively
in response to other conditions affected by climate change. It also requires raising the
awareness of links between climate and health with key audiences (including but not
limited to health policy makers, senior staff, the media), and in particular empowering
affected communities to take ownership of their own response to new health challenges.
. Health information systems. This building block focuses particularly on health
information systems, including disease surveillance, as well as the research that is
required to continue to make health-related progress against persistent and emerging
threats. In the context of climate change, there is a specific need for: (i) information
on vulnerability to climate risks, existing and expected future capacity of the system
to respond, and identification of adaptations; (ii) integration of climate information
into disease surveillance, providing an opportunity to develop early warning systems
and more accurate target interventions; and (iii) guidance and utilization of the rapidly
emerging body of research on health and climate change.

. Essential medical products and technologies. This traditionally aims to ensure
provision of proven, safe and cost-effective healthcare interventions. The challenge of
climate change requires a wider perspective, which includes the selection of more climate-
resilient intervention options both within the healthcare and in health-determining
sectors, from renewable energy in health facilities to climate resilient water and sanitation
infrastructure. It requires attention to utilization of innovative technologies (such as
remote sensing for disease surveillance) and involves reducing the environmental impact
of healthcare as a means to long-term sustainability.

. Service delivery. Building and expanding traditional systems of healthcare delivery to
enhance climate resilience includes attention to: (i) the integration of climate change
considerations, particularly the use of meteorological information, into existing
programmes for control of climate-sensitive diseases (e.g. vector-borne diseases); (ii)
improved management of the environmental determinants of health, such as water
and sanitation, nutrition and air quality, taking into account the modifying effect of
socioeconomic conditions; and (iii) disaster risk reduction, emergency preparedness and
management, in relation to the health consequences of extreme weather events, such as
heat waves, floods and droughts.

. Financing. In addition to meeting the existing large demand of financing curative
interventions within healthcare systems, there is a need to consider a potential increase

Applying a resilience approach to health systems 11



in healthcare costs due to climate-sensitive diseases, and develop new models to finance
preventive intersectoral approaches. This can include leveraging climate change specific
funding streams.

3.6 Ten components for building climate resilience

In order to provide a comprehensive health response to climate change, health decision
makers need to consider the full range of functions that need to be strengthened to increase
climate resilience.

Starting from health sector building blocks, and taking into account existing global and
regional mandates, the operational framework elaborates on 10 components that together
provide a comprehensive approach to integrating climate resilience into existing health
systems. These can provide the structure for a health adaptation plan, including the
allocation of roles and responsibilities, as well as human and financial resources.

FIGURE 3: Ten components comprising the WHO operational framework for building
climate resilient health systems, and the main connections to the building blocks of
health systems
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information
systems

CLIMATE RESILENY
& SUSTAINABLE
TECHNOLOGIES

AND INFRASTRUCTURE
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3.7 How to use the framework

The framework components should be used to mainstream climate change into sector-
wide or vertical programmes, as well as guide the holistic design of NAPs. Each component
plays an important role in strengthening system capacity to address climate change. As a
systemic approach, there are strong connections between the various components that serve
to reinforce one another. A sound climate adaptation plan will therefore include many, if not
all, of the 10 components.

Health systems vary, as do the scale and nature of the challenges with which they are faced.
Therefore, the framework is not to be used as a definitive and rigid structure, but as a flexible
approach that should be adapted to the national and local context.

The following sections provide a description of the main issues to consider under each
component, along with proposed objectives and examples of measurable outputs to enhance

climate resilience.
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Components

4.1 COMPONENT 1: Leadership and governance

Political commitment and
effective leadership to build
climate resilience

e Policy prioritization and planning to
address climate risks

e |Inclusive policies encouraging high
degree of social and economic equity

o |egal and regulatory systems which
protect health and emergency
policies and planning

e |nstitutional mechanisms, capacities
and structures, and allocation of
responsibilities to address climate

o Partnerships

e Accountability and community
participation.

This component refers to the strategic consideration and
management of the scope and magnitude of climate related stress
and shocks to health systems now and in the future, and their
incorporation into strategic health policy, both within the formal
health system and in health-determining sectors.

Within the formal health sector, political leadership and the will
to address the health risks of climate change are essential to ensure
implementation across the full range of programmes for climate-
sensitive health risks. This includes ensuring collaboration between
all relevant health divisions, such as environmental health; vector
control; water, sanitation and hygiene; disaster management; health
information systems; policy; and finance.

At the same time, an effective response to climate change implies
assessment, monitoring, regulation and management of climate-
related health risks that originate in other sectors. These sectors
include agriculture and food; water; waste; energy; transport;
labour and industry; land planning; housing and infrastructure;
and disaster management. At the national level, these sectors in
most countries have active programmes to respond to the impacts
of climate change. With adequate coordination, investments in
these sectors can be leveraged to also maximize health protection.

Accountability is an integral part of health governance. This
therefore also requires engagement with, and accountability to, the
wider community that are affected by the decisions taken on their
behalf.

Objectives for the implementation of this component

Governance: specific responsibility and accountability mechanisms

on climate change and health established within the health ministry.

Policy: climate variability and change considerations reflected in main health policies and

programmes.
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Cross-sectoral collaboration: cross-sectoral collaboration strengthened and synergies
maximized to ensure that decisions taken in other sectors protect and promote health.

Governance

Climate change and health focal points designated within the health ministry with
specific programme of action and budget allocated.

Climate change and health focal points or units, working in collaboration with relevant
climate-sensitive health programmes (e.g. vector-borne diseases, nutrition, infectious
diseases, disaster risk reduction) to build resilience of programmes.

Policy

National strategy on health and climate change and/or H-NAP developed.

Cross-sectoral collaboration

Agreements (e.g. Memoranda of Understanding) established between the health ministry
and main stakeholders at the national level (e.g. meteorological services, ministries of
environment, food and agriculture, energy, transport, planning), include specific roles
and responsibilities in relation to protecting health from climate change.

Health representation ensured in main climate change processes at national, regional
and global levels (e.g. UNFCCC meetings and Conference of the Parties (COP), NAP,
national communications to the UNFCCC).

Main policies and strategies from health-determining sectors reflect climate change and
health considerations both in relation to adaptation (e.g. climate-resilient water safety
plans) and mitigation (e.g. health cobenefits in transport policies).

Health impact assessments conducted for new mitigation and adaptation policies and
programmes in all health-determining sectors, in accordance with article 4.1.f of the
UNFCCC.
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4.2 COMPONENT 2: Health workforce

Guiding principles for capacity
building on climate change
and health

16

Build on existing efforts, standards
and best practices undertaken at all
levels

Focus on actors’ needs. In order

to ensure the implementation of
accurate interventions, any initiative
on capacity development at any
level should start by a capacity
assessment of the corresponding
health system

Foster collaboration and
partnerships, especially with and
between countries and regions,

and within and between related
departments and units

Enhance the sustainability of
capacity building efforts by
integrating climate change at early
stages of professional health training
Engage with wider audiences outside
of the core health community,
including other sectors, the media
and community groups.

This component refers to strengthening of technical and professional
capacity of health personnel, the organizational capacity of health
systems, and their institutional capacity to work with others.

Development of capacities specifically for climate change and
health should build upon and support the more general effort to
ensure adequate baseline levels of health competencies in health
policy and management, research and analysis, healthcare and
public health service delivery.

A health system relies upon an effective health workforce to achieve
the best health outcomes possible, given available resources and
circumstances. Climate variability and change may increase local
demand for services, thus potentially altering the number of health
workers and staff required, the type of health workers, as well as
their level of training.

Technical and professional capacity of health staff can be developed
through training, education, mentoring as well as experiential trial
and error to: understand and use climate information for health
decision-making, engage in cross-sectoral monitoring, conduct
research and interventions, and effectively manage changing risks
to health and health system performance. In addition, a range of
competencies would become increasingly important, such as the
ability to effectively work and communicate across disciplines,
analytical skills to interpret and use nonhealth information for
decision-making, and the ability to communicate climate risks to
health actors and the public.

Organizational capacity refers to the availability of sufficient
financial and human resources to cope with the health threats
of climate change. This includes the efficient and targeted use
of resources, information, knowledge and processes employed
by the organization (such as resource mobilization and income
generation, human resources and staffing, programme and process
management), which enhance the resilience and adaptive capacity
of a health system to address risks associated with climate change.

It is also strategically important to develop institutional capacity,
including the ability of health systems to partner with other
actors. This involves the ability to define and fulfil responsibilities
in collaboration with other sectors, and communicate with the

public, including through the media. It is therefore important to build awareness and

media capacity to effectively and responsibly communicate climate risks and associated



uncertainty, as well as identify how to best disseminate appropriate and constructive public

service announcements.

Communities need to be aware of the challenges around them, involved in risk identification
and decision-making, and empowered to effectively protect themselves. Community groups
and leaders need to be prepared for local risks, know what role they play in prevention
and response, and be aware of potential effective solutions and resources available to them.
Communities also often have rich local information about risks, community capacity and
vulnerability that can help to guide the formulation of responses. Outreach, partnerships,
stakeholder engagement, and effective two-way dialogue are vital to improving how the
health system works with the community.

Other sectors need to be aware of the scope and scale of health risks that originate within
their sectors; and the need for effective dialogue to enable effective collaborative planning,
policy and implementation of actions with cobenefits to health.

Objectives for the implementation of this component

Human resources: sufficient number of health workers with the required technical capacity
available to deal with the health risks posed by climate variability and change.

Organizational capacity development: resources, information, knowledge and processes
employed by health organizations used in an efficient and targeted manner in the face of
additional risks posed by climate variability and change.

Communications and awareness raising: raise awareness of the link between climate
variability/climate change and health outcomes among different target audiences (e.g. policy
makers, senior staff, media and communities).

Examples of measurable outputs

Human resource skill building, training and education

Training courses on climate change and health topics targeting health personnel
conducted.

Curricula on climate change and health developed and imparted at secondary and/or
tertiary levels.

Organizational capacity development

Contingency plans for the deployment of sufficient health personnel in case of acute
shocks, such as extreme weather events and outbreaks developed at the relevant level (i.e.
national, provincial, local).
Realistic and innovative capacity-building plans (e.g. from capacity or vulnerability
and adaptation assessments) developed to address identified human resources and
institutional capacity gaps.
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Contingencies, adaptation costs and potential losses and damages from climate change
incorporated by management staff into investment plans.

Communications and awareness raising

Development and implementation of internal and external communication plans
(including the development of knowledge products) to raise awareness of health and
climate change, and response options targeting key audiences, such as health professionals
and decision-makers, communities, the media and other sectors.

Health professionals, the media and community leaders trained in risk communication,
including communication of uncertainty.

Stakeholder forum on protecting health from climate change established as a way to
engage health-determining sectors and the community.



This component includes the range of assessments that can be used to
generate policy-relevant evidence on the scale and nature of health
risks, and the most vulnerable populations, taking into account the
local circumstances.

Health risks vary depending on the nature of the exposure (e.g. if the
location of a population makes it prone to drought or to flooding),
the projected changes in climatic conditions and associated hazards
(e.g. projected change in precipitation patterns or climate suitability
for infectious disease transmission), socioeconomic and environmental
determinants at the population and individual level (e.g. age,
gender, coverage of water, sanitation and hygiene systems), and
the capacity of health systems to protect from current and future
risks (e.g. the effectiveness of disease surveillance systems and the
degree to which they are flexible to sudden shocks or to gradually
changing patterns of disease risk). Similarly, the scope of available

e Assess frame and scope

Steps of vulnerability and
adaptation (V&A) assessments

e Establish baseline conditions

adaptation options will depend on the governance and institutional
arrangements within the country, and the availability of human and
financial resources, among other factors.

Climate vulnerability and adaptation (V&A) assessments are an
essential tool for health policy and programmatic planning (11).
Their objective is to assess which populations are most vulnerable
to different kinds of health effects, to identify weaknesses in the
systems that should protect them, and to specify interventions to
respond. Assessments can also improve evidence and understanding

o Assess the potential health impacts

of future climate change

Identify adaptation options

Assess resources

Ensure synergies and optimize trade-
offs with other objectives

Establish an iterative process for
monitoring changes in health risks
associated with climate change, and
review adaptation options.

of the linkages between climate and health, serve as a baseline

analysis against which changes in disease risk and protective measures can be monitored,
identify knowledge gaps, provide the opportunity for building capacity, and strengthen the
case for investment in health protection. V&A assessments are not one-time studies, but
iterative processes that involve phased investigation, periodic review, additional studies and
assessments to update with new information, and active stakeholder communication.

Successful V&A assessment processes will often include inputs from academic experts, to
ensure high quality evidence, as well as managerial and operational personnel to ensure
relevance to policy and practice. The studies will examine health risks, such as heat stress,
nutrition and vector-borne diseases separately, and consider how they interact with each
other and with changes in other determinants, such as ageing and urbanization. Assessment
teams will consider opportunities and constraints for responses throughout the causal
pathway, from managing environmental health determinants, to disease surveillance, to
control and treatment of specific diseases. Critically, the process will involve a range of
stakeholders and use information from a variety of sources, including health and nonhealth
scientific information, as well as community knowledge and feedback.
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Throughout the V&A assessment process a range of additional studies, analytical exercises
and tools may be used to gain a more holistic perspective of health vulnerability to climate.
These include:

Vulnerability and risk mapping

Modelling

Scenario development

Health system capacity and performance assessments
Economic assessments

Health impact assessments of decisions in other sectors
Specific risk, events and hazard assessments.

Vulnerability: a sound understanding of the main health risks posed by climate vulnerability
and change, and of the most vulnerable population groups available in the country or region.

Capacity: baseline information on capacities and gaps within the health system to face the
challenges posed by climate change.

Adaptation options: information on the main adaptation options available, including their
comparative advantages, potential costs and efficiency, available for selection by health
system decision makers.

Vulnerability

Baseline rates and climate sensitivity of health conditions, allowing selection of priority
risks, and continuous monitoring of changing risk conditions and health status assessed.
Most vulnerable populations and areas prone to health risks of climate change identified.
Health impact assessments for key adaptation and mitigation policies and programmes
of health-determining sectors conducted.

Capacity

Baselines on existing human resources, technical and health service delivery capacity
established, with identification of weaknesses.
Recommendations made for addressing gaps and building health system capacity.

Adaptation options

Assessment results used to prioritize allocation of resources and effective interventions in
health and related sectors for high risk and vulnerable populations.

Plan defined and mechanism established for iterative review of health vulnerability and
adaptation options.



Climate change is altering the incidence and distribution of many
important health risks including the occurrence of extreme
weather events, and the transmission of vector-, water- and
food-borne diseases. Building climate resilience entails:
(i) developing adequate capacity and flexibility to understand
how climatic conditions influence health outcomes; (ii) being able
to anticipate changing health risks; and (iii) informing preparedness,
surveillance and response to needs in a timely manner.

The objective of integrated risk monitoring is to generate a holistic
perspective of health risks with real-time information. It uses a set
of diverse instruments to bring together information about climatic Key environmental risks to monitor

and environmental conditions, health conditions and response e Extreme weather events, e.g. heavy

rainfall, wind and sandstorms
o Temperatures known to induce heat
or cold stress

capacity. It is the basis for establishing early warning systems to
identify, forecast and communicate high-risk conditions.

Integrated risk monitoring refers to the use of early detection tools

and epidemiological surveillance used in conjunction with direct * Airquality

and remote sensing technologies for surveillance of environmental e UVradiation

determinants of health (e.g. water and air quality, variability in ¢ Rainfall and humidity levels that
ambient temperature and humidity, or incidence of extreme favour or restrict vector abundance
weather events). Monitoring a broad range of signals around a ¢ El Nifio/La Nifia years

health risk can allow changing conditions to be identified more e Seasonal allergen loads and
quickly in order to anticipate outbreaks and emergencies related occurrences

to weather and climatic conditions. One advantage of integrated e Water availability and quality

monitoring is that environmental data may be more standardized o Wl el seriflarian fesieEe

and readily available than population health data. preparedness for extreme events.

Tracking qualitative and quantitative information about community

and health system vulnerability, preparedness and response capacity levels are also
important components of risk monitoring. For example, it is important to maintain up-to-
date information on: whether high-risk regions have adequate staft and supplies during
cyclone season; whether certain areas have high concentrations of vulnerable groups; and
to identify regions and/or health facilities that could be more vulnerable to extreme events
due to setbacks caused by recent disasters, loss of leadership or resources.

Health early warning systems are designed to anticipate and alert the public and health
professionals that a rapid-onset emergency, such as an extreme weather event or disease
outbreak, is expected. This advanced alert can provide additional lead-time to deploy
appropriate preparedness measures and responses. Effective monitoring and early warning
systems can prevent avoidable illness, injury and death when coupled with adequate
response capacity.
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Information sources on climate-risks may originate from local community knowledge, as well
as multiple fields of scientific and practice-based knowledge (epidemiology, meteorology and
climate, environment, agriculture, water resource management, etc.). Relevant information
may be qualitative or quantitative, as well as observational or modelled. Because information
on environmental and climate conditions are generally best collected and analysed by their
respective authorities, health authorities are not always expected to collect these additional
data. It is recommended to establish partnerships with meteorological agencies, hydrological
services, or others to access and appropriately interpret nonhealth information.

Integrated disease surveillance and early warnings: data on climate-sensitive
environmental risks and epidemiological trends collected, analysed and interpreted on a
continual basis and timely response to risks promoted.

Monitoring: information on climate change impacts, vulnerability, response capacity and
emergency preparedness capacity reported over time.

Communication: timely warnings communicated to health decision-makers, the media
and the public and translated into effective action to prevent negative health outcomes.

Integrated disease surveillance and early warnings

Early detection tools (e.g. rapid diagnostics, syndromic surveillance) used to identify
changing incidence and early action triggered.

Geographic and seasonal distribution of health risks and outcomes (i.e. risk mapping)
tracked.

Early warning systems for relevant extreme weather events and climate-sensitive diseases
(e.g. heat-stress, zoonotic diseases, undernutrition) established.

Monitoring

Indicators on climate change impacts, vulnerability, response capacity and emergency
preparedness capacity, as well as climate and environmental variables included in relevant
monitoring systems at national level and reported over time.

Periodic reviews for improvements or deterioration of capacities identified in V&A
assessments.

Impacts of main environmental determinants of health monitored by the health sector.

Communication

Communication strategy on climate risks to health developed and implemented, outlining
the scope of information for diverse audiences (e.g. media, public, health personnel and other
sectors) and events, including who should communicate, and the means of communication.
Community engagement and feedback mechanisms established to empower affected
populations to respond to warnings, and to guide future development of monitoring and
warning systems.



Building climate resilience calls for both basic and applied research so
as to reduce uncertainty about how local conditions may be affected,
gain insight into local solutions and capacities, and build evidence to
strengthen decision-making.

Research from global to local level can be used to gather knowledge

on climate risks to health; the modulating effect of social and

environmental determinants; climate-sensitivity of diseases and

risks; how communities and health systems currently understand and

cope with climate risks; how local conditions and vulnerabilities are

connected to broader determinants; and the degree to which communities

and local health services are prepared to cope with climate-related changes

and shocks. Applied research that can develop and test new technologies, data tools
and instruments, and strategies for risk management are also critical to evidence-based
decision-making.

Research should inform existing knowledge management platforms, be effectively
communicated, and find opportunities to be translated to practice. Guidance on priority
knowledge gaps and ideas to shape national research can be found in global and regional
level research agendas, such as those led by WHO (12). These may be made more relevant
through adaptation to the specific national or subnational context.

Research agenda: multidisciplinary national research agenda on climate change and health
defined and endorsed by stakeholders.

Support for research: research capacity on climate change and health built by supporting
relevant multidisciplinary networks, making available financial resources and creating
training opportunities.

Connect to policy: research findings on climate change and health disseminated to and
used by policy makers.

Research agenda

National research agenda on climate change and health defined through the organization
of a stakeholder forum involving representatives from health and other government
ministries, research institutions, nongovernmental organizations, the private sector and
vulnerable populations.
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Support research

Access to and linkage of data on meteorological information, health determinants and
outcomes enabled.

Multidisciplinary research partnerships, knowledge management networks and rosters
of local experts established.

Financial backing mechanisms to support research programmes and postgraduate
training programmes established.

Connect to policy

Mechanism established for researchers to inform planning, policy and stakeholder groups.
Policy makers included in the definition and review of research agendas.



Health system resilience to climate risks builds on provision of
essential preventive and curative health products, from vaccines for
climate-sensitive diseases to surgical equipment. It can be further

enhanced through investment in specific technologies that can

reduce vulnerability to climate risks, both within and outside the

traditional health sector.

One important component is the provision of climate resilient health

infrastructure and services. This includes ensuring that the siting of

health facilities and the building codes that are applied account for current

and projected future climate risks, such as the potential for increased frequency

and intensity of heat waves, cyclones or storm surges. It also includes consideration of
climate resilience of essential environmental services to health facilities, such as water and
sanitation services which may be compromised by flood or drought, and electricity supply
that may be cut off during extreme weather events (13). Changing climatic conditions can
also influence the effectiveness of specific medical products. For example, antidepressants,
antihistamines, antipsychotics and diuretics may predispose their users to heat stroke or

heat stress when temperatures are high.

Climate resilience can also be enhanced through the use of new technologies or approaches
for better delivery of health interventions, particularly through the use of information
technology. Satellite-based remote sensing of meteorology and environmental conditions
on the ground have proven effective in improving the reliability of weather warnings,
monitoring, surveillance and risk mapping the probability of transmission of water-
borne and vector-borne diseases. Mobile communications have increased the speed and
volume of health data collection while reducing costs and improving emergency response.
Advances in information management technologies have greatly enhanced capacity to
analyse connections between environmental and health data. Systematic integration of these
technologies into disease surveillance systems can support vulnerability and adaptation

assessment, as well as surveillance and early warning.

Selection of medical technologies and products with lower environmental footprint can also
contribute to climate resilience and long-term sustainability. Processes and technologies
such as solar-powered photovoltaics, water pumps and vaccine chains can enhance
resilience by ensuring independent water and energy supplies to remote rural facilities, and
for health operations during emergencies. Use of technologies with lower energy demand
can simultaneously increase resilience and decrease the impact of the health sector on the
environment, such as reduced emissions of climate-altering pollutants associated with energy
generation. Health systems constitute a significant share of many national economies (14).
They can therefore make an important contribution to overall sustainability by taking into
account environmental impacts in relation to their procurement of medical technologies, as
well as energy, water, buildings, transport, food, waste disposal and management.
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Adaptation of current infrastructures, technologies and processes: future climate risks
systematically considered with regard to revision or upgrading of technologies, products
and procedures for health system service delivery.

Promotion of new technologies: new technologies, processes and products selected and
deployed to increase climate resilience through enhanced health service delivery.

Sustainability of health operations: low environmental impact technologies procured and
promoted by the health sector to enhance resilience to climate and contribute to long-term
sustainability.

Adaptation of current infrastructures, technologies and processes

Specifications for siting and construction of health facilities, and energy, water and
sanitation provisions revised in line with projected climate risks.

Training and recommendations for prescription of pharmaceuticals during extreme heat
conditions revised.

Promotion of new technologies

New technologies such as eHealth or satellite imagery used to improve health system

performance.

Sustainability of health operations

Impact of health sector on the environment assessed, and appropriate mechanisms to
monitor carbon emissions and environmental impacts developed.

Sustainability in selection of products and procurement of services including energy,
water, transport and waste management assessed and prioritized by health facilities.



Climate change threatens health through environmental determinants,
strongly mediated by social conditions. For this reason, some of the
most effective actions that can be taken by health systems are in
collaboration with other sectors, i.e. through promoting a “Health
in all policies” approach.

Scaling up multisectoral public health prevention programmes can

avoid negative health outcomes at their source and facilitate timely and
increasingly effective responses to changing environmental and climate-

related risk conditions. Health-related policies and programmes in sectors,

such as agriculture, transport, housing and energy can lead to reduced health
risks and improved health practices, behaviours and processes.

While the health sector does not usually have direct control over environmental
determinants, they have essential roles to play at both policy and programmatic levels in
providing evidence and raising awareness, joint monitoring of environmental exposures
and outcomes, defining regulatory standards and management of health risks. This requires

active coordination and intersectoral planning.

TABLE 2: Examples of joint actions hetween ministries of health and other sectors to

manage the environmental determinants of health

Environmental
determinants of
health

Important
collaborating
sectors

Examples of joint action

Air quality

Industry and labour
Energy

Transport

Definition and monitoring of air quality standards, worker
safety standards for heat

Promotion of energy-efficient heating and cooking

Joint implementation of health impact assessments for key
transport programmes

Water quantity and
quality

Water resources

Integration of health in water resources management policy
Implementation of climate resilient water safety plans

Definition and monitoring or water quality standards

Food and nutrition
security

Agriculture and
food safety

Food security forecasting and nutritional screening

Integrated vector management

Housing

Land planning

Housing and
infrastructure

Disaster
management

Zoning and building regulations for health and other
infrastructure taking account of flood and storm risks

Ventilation standards and improved housing and building
design

Health and public safety plans and training for extreme
weather events

Waste management

Municipal services

Waste minimization, safe disposal and recycling
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Monitoring: joint monitoring of climate-sensitive environmental risks against evidence-
based standards.

Regulation: regulatory policies protecting populations against climate-sensitive
environmental risks defined, revised and enforced.

Coordinated management: environmental determinants of health jointly managed, with
clear roles and responsibilities defined across sectors.

Monitoring

Integrated monitoring systems allowing collection and analysis of data on environmental
hazards, socioeconomic factors and health outcomes established.
Evidence-based quality standards for climate-sensitive environmental conditions defined.

Regulation

Regulations on key environmental determinants of health (air quality, water quality, food
quality, housing safety, waste management) revised and enforced to reflect broader ranges
of expected climatic conditions.

Building regulations and waste management infrastructure, environmentally sustainable
and resistant to likely local extreme events promoted.

Coordinated management

Health impact assessments for policy and programmes in sectors such as transport,
agriculture and energy, implemented.

Joint multisectoral risk management approaches to health risks related to disasters, water,
waste, food and air pollution (e.g. food safety, diarrhoeal disease control, integrated vector

management, joined-up risk communication) undertaken.



Health programming and operations should consider climate risks and

vulnerability and increasingly become climate-resilient through

assessment, programming and implementation.

In addition to collaboration with other actors, the health sector
is also often directly responsible for programmes that address
climate-sensitive health risks (such as vector-borne and water-
borne diseases), health response during extreme weather events and
nutritional crises.

Health programming and operations should increasingly be designed
and implemented taking into account both current climate variability
and projected future climate change. In combination with other
factors, these will influence the geographical distribution, timing of
occurrence and intensity of burden of these climate-sensitive diseases.

Existing efforts in disaster risk reduction, public health preparedness,
and several vertical programmes for communicable and
noncommunicable diseases may either not be adequate, be rendered
ineffective or unsustainable, or not be needed. Such programmes
can become climate resilient by using information about current
and projected future climate conditions to identify capacity gaps and

inform policy, strategic investment and planning decisions.

Specific health programmes can use information gathered through
the implementation of the component related to “information and
early warning systems” (e.g. V&A assessments, research, integrated
risk monitoring and early warning systems) to improve their decision-
making capabilities and adjust the scale of intervention accordingly.
For example, health programming informed by early warnings about
a potential outbreak or heat wave can use time wisely to prepare
operations for increased patient loads and special needs. Climate-
informed programming will continually review and adjust service
delivery according to new information.

Departments and
programmes that can become
climate-informed

Communicable diseases control
(particularly by zoonotic and
vector-borne disease control units)

Noncommunicable diseases
Water and sanitation

Nutrition, food hygiene and safety
Occupational health
Environmental health

Maternal and child health
Geriatrics

Mental health

Disasters and emergency
management

Facilities management
Health statistics and information
Pharmacies.
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TABLE 3: Examples of climate-informed health interventions

Climate-related health
risks and mechanisms

Example of interventions

Extreme heat and
thermal stress

e Establish occupational health exposure standards

¢ Improve health facility design, energy efficient cooling and heating
systems

e Ensure public education to promote behaviour change, e.g. in relation
to clothing, ventilation, etc.

¢ Develop heat-health action plans, including early warning, public
communication, and responses, such as cooling centres for high-risk
populations

Water-borne and food-
borne diseases

e Enhance disease surveillance systems during high-risk seasons/
periods

e Strengthen food and water quality control

Zoonotic and vector-
borne diseases

e Expand the scope of diseases monitored, and monitor at the margins
of current geographic distributions to detect spread

e Establish early warning systems if appropriate
e Establish vector/pest control
¢ Enhance diagnostic and treatment options in high-risk regions/periods

¢ Ensure adequate animal and human vaccination coverage

Allergic diseases and
cardiopulmonary health

® Develop exposure forecasts — air quality, allergens, dust
e Enforce stricter air quality standards for pollution
e Establish allergen management

¢ Plan for increased demand for treatment during high-risk seasons or
weather conditions

Nutrition

e Perform seasonal nutritional screening in high-risk communities

e Scale up integrated food security, nutrition and health programming
in fragile zones

e Promote public education and food hygiene

Storms and floods

¢ |nclude climate risk in siting, designing or retrofitting health
infrastructure

e Establish early warning and early action systems, including education
and community mobilization

¢ Assess and retrofit or construct public health infrastructure (e.g.
health facilities in flood-prone areas) to sustain increased extreme
weather conditions, warmer temperatures, environmental changes

Mental health and
disability

e Address special needs of mental health patients (as well as other
disabilities) by developing emergency preparedness plans

¢ Address mental health needs of disaster- and trauma-exposed
populations

e Establish community watch for people with mental illness during
extreme weather conditions




Health programming: information on current and projected (future) climatic conditions
integrated into strategic planning of health programmes for climate-sensitive diseases.

Delivery of interventions: public health programmes revise their standard operating
procedures to respond to climate risks in delivery of interventions.

Health programming

Medium- and long-term plans for disease control programmes revised to consider
capacities that may be stressed or exceeded by climate change.
Investment plans defined to address identified capacity gaps.

Delivery of interventions

Risk maps and analysis of seasonal trends in diseases used to target resources and
preventive measures for those most at risk.

Contingency plans for healthcare provision in extreme weather events, or delivery of
interventions to control outbreaks of infectious diseases in new locations, developed and
tested.
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Outbreaks and health emergencies triggered by climate variability

are primary concerns of climate change. Climate-informed

preparedness plans, emergency systems, and community-based

disaster and emergency management are essential for building

climate resilience. Thus, health systems and communities

should aim to holistically manage overall public health risks and

emphasize preparedness in addition to the usual focus on response

capacity. Responses are often late and dominated by ‘emergency’

programming and crisis response, which are resource intensive and

not effective in building resilience.

Managing changing risks of climate extremes and
disasters

IPCC, special report on managing the risks of extreme events
and disasters to advance climate change adaptation

32

Measures that provide benefits under current climate

and a range of future climate change scenarios, called
low-regrets measures, are available starting points for
addressing projected trends in exposure, vulnerability and
climate extremes

Effective risk management generally involves a portfolio
of actions to reduce and transfer risk and to respond to
events and disasters, as opposed to a singular focus on
any one action or type of action

Multihazard risk management approaches provide
opportunities to reduce complex and compound hazards
Opportunities exist to create synergies in international
finance for disaster risk management and adaptation to
climate change, but these have not yet been fully realized
Stronger efforts at the international level do not necessarily
lead to substantive and rapid results at the local level
Integration of local knowledge with additional scientific
and technical knowledge can improve disaster risk
reduction and climate change

Appropriate and timely risk communication is critical for
effective adaptation and disaster risk management

An iterative process of monitoring, research, evaluation,
learning and innovation can reduce disaster risk and promote
adaptive management in the context of climate extremes.

Health
and public health infrastructure should be

operations  including  healthcare
increasingly prepared to address changing

population catchments, service demands,
increase emergency response and operate under
diverse environmental conditions. For example,
new facilities and service routes should be
appropriately located and adequately robust to
be safe and remain functional during the type of
extreme weather events projected for a particular
area. This includes infrastructure for water
supplies, drainage, waste disposal and sanitation,
as well as telecommunications, energy supplies
and medical transport. Another example is that
pharmacies should have protocols and practices
for safe storage and transport of pharmaceuticals,
vaccines and medical equipment in extreme heat

conditions.

Community-based actions are at the forefront of
protecting health in emergencies. Community
knowledge of local risks and vulnerable groups
is essential to identify and address actual needs
of the community. A prepared, active and well-
organized community can reduce risks, save

lives and minimize the impact of emergencies.

WHO is in the process of developing an
Emergency and Disaster Risk Management
for Health (EDRM-H) Policy Framework,
which includes principles, programmes and
activities for effective management of risks (15).



Operational guidance is available for emergency managers to enhance capacity to manage
the health risks associated with emergencies and disasters.

Inform policies and protocols: emergency and disaster risk management protocols and
policies adequately informed by current and likely future climatic conditions.

Risk management: strengthen health system capacity to manage risks so that overall
vulnerability and exposure to hazards are reduced and residual risks and uncertainties
effectively managed.

Empowerment of communities: empower communities to effectively prevent and respond
to the health risks posed by extreme weather events.

Inform policies and protocols

Climate-sensitive health risks included under national disaster reduction strategy and
plans, and wider development processes.

Risk management

Risk assessments for current and projected future exposure to extreme weather events
routinely used to inform health sector strategic development plans.

Health sector contingency plans for extreme weather events developed, including risk
reduction, preparedness and response, in line with the WHO emergency response
framework.

Emergency response plans for individual health facilities defined and implemented in
case of need.

Community empowerment

Stakeholder mechanism to support participation, dialogue and information exchange,
to empower civil society and community groups as primary actors in emergency
preparedness and response established.

Capacity development programmes implemented to identify and support the roles of
local communities to identify risks, prevent exposure to hazards and take action to save

lives in extreme weather events.
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Effectively protecting health from climate change will incur financial
costs for health systems. For example, health systems may need to
expend resources to expand the geographic or seasonal range or
population coverage of surveillance and control programmes for
climate-sensitive infectious diseases, or to retrofit health facilities
to withstand more extreme weather events. Additional investment
may also be needed in other sectors to achieve health goals, such as
implementing climate resilient water safety plans, or enhanced food
security forecasting and nutritional screening during droughts.

In order to mobilize and apply resources to these issues, assessments
of resource requirements, available finance, finance gaps and
opportunities to fill them, are all needed. Resource requirements

Main climate change can be assessed through budgeting of interventions selected in the
funding mechanisms previously described components, and compared with existing

Global Environmental Facility
e |east Developed Countries Fund:
http://www.thegef.org/gef/ldcf
e Special Climate Change Fund:

http://www.thegef.org/gef/sccf

Kyoto Protocol

budgets and funding sources to identify shortfalls that need to be
addressed through mobilization of new resources. For example, if
an increase in extreme weather events is predicted, then resources
will need to be mobilized for contingencies or to cover the costs of
insurance or replacement costs for damaged health facilities, and
lost or damaged uninsured equipment in extreme weather events.
Planning and management teams should consider that in addition

e Adaptation Fund: to adequate development funds to maintain core healthcare and

https://www.adaptation-fund.org/ public health services (i.e. water/sanitation/environmental hygiene/

UNFCCC

disaster and health emergency preparedness), climate change-
specific funding mechanisms should be accessed so as to effectively

e Green Climate Fund:
http://www.gcfund.org/home.html
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build the resilience of the system.

A comprehensive approach to financing health protection from
climate change will first build on core investments in the health sector, such as investments
to ensure adequate numbers of trained health personnel, and basic health infrastructure and
services, which also help to address climate change risks. This can be from national resources
or external donors. For example, the Bill and Melinda Gates Foundation provides significant
support to combat diarrhoeal diseases and malaria, as well as for emergency response, which
simultaneously improves health and decreases vulnerability to climate change. The Global
Fund to Fight AIDS, Tuberculosis and Malaria (GFATM) supports overall malaria control,
including some investments specifically in collection of meteorological data, to predict and

manage seasonal and inter-annual variations in malaria transmission.

Resources can also be mobilized by combining climate change and health considerations
in investments in key health determining sectors. For example, national governments and
donors make very large investments in water and sanitation, which improve health and
generally reduce climate vulnerability. Adding criteria for climate resilience and health
promotion to investment strategies can ensure that these investments bring the greatest



possible benefits in terms of human health, climate adaptation and social return on
investment over the long term. This approach applies to international as well as national
financing streams. For example, the Global Facility for Disaster Reduction and Recovery has
funding streams on both adaptation and mitigation. Investments for risk reduction in sectors
ranging from water resources to food and nutrition security can protect and promote health.

Opportunities are now becoming available to mobilize additional resources specifically
to address additional risks presented by climate change, including for health. At the
international level, the main multilateral mechanisms are mandated under the UNFCCC
and the Kyoto Protocol, promoting financial assistance from more developed parties to those
countries deemed more vulnerable and with fewer resources available to adapt to climate
change. Parties to the UNFCCC have mandated the Global Environmental Facility (GEF)
to manage the Special Climate Change Fund and the Least Developed Countries Fund,
established the Adaptation Fund under the Kyoto Protocol and recently the Green Climate
Fund (16). Further guidance on entry points for health under each of these funding streams
is provided by WHO (17). In addition to the main international climate change specific
funding mechanisms, funding is also available through bilateral and regional channels.

Health-specific funding mechanisms: climate change considerations included in proposals
related to climate-sensitive diseases submitted to and funded by health funding mechanisms.

Funding for sectors influencing health: health and climate change considerations
incorporated in projects and programmes supported through development funding available
for main health determining sectors.

Climate change funding streams: climate change funding mechanisms available at national
level accessed.

Health-specific funding mechanisms

Resources to increase resilience to climate variability and climate change included as a
line item in national or subnational health investment plans.
Proposals to external donors to support control of climate-sensitive diseases (e.g. GFATM
on malaria control) included climate variability and change.

Development funding in sectors influencing health

Screening for climate variability, climate change risks and health protection, included as
a criteria for selecting investments in key health determining sectors, such as water and
sanitation, and food and nutrition security.

Health impacts of climate change monitored in programmes funded through financial
mechanisms specific to health-determining sectors.

Climate change funding streams

Projects and programmes on building health system resilience submitted to and granted by
the main international climate change funds (e.g. the GEE, Adaptation Fund, bilateral donors).
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Monitoring progress

Monitoring of both the implementation of this framework and the extent to which its aim

to build climate resilient health systems is achieved, is fundamental for it to be effective.

The intended ultimate impact of implementing the operational framework will be a decrease
in the burden of climate-sensitive diseases, and a strengthening in the overall resilience of the
health system. The following table includes proposed indicators of progress at the outcome
level for each of the six building blocks of health systems. The examples of measurable
outputs proposed for each of the components above has also been added to the table so as
to provide a comprehensive monitoring framework.

36 Operational framework for building climate resilient health systems
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Conclusions

Climate change, interacting with a range of other factors, places increasing stress on health.
The structured framework presented here aims to ensure that health systems provide a
comprehensive, efficient and equitable response, and ultimately continue to protect and
improve population health in light of the varied current and future risks presented by
climate variability and climate change. This approach is grounded in the core functions of
the health sector, but linked to the wider environmental and social determinants of health.

In addition to changes in climate and other environmental and social determinants of
health, health systems themselves are also changing rapidly. For this reason, the framework
should be implemented in a flexible way to take into account different country contexts,
and iteratively, take advantage of new evidence, experience and lessons learned from within
and outside the country, as well as changing circumstances. Applied in this way, climate
resilient health systems can help to promote and safeguard the provision of Universal Health
Coverage, and make an important contribution to overall sustainable development.
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Terminology

This section draws upon glossaries and definitions provided by the IPCC (5), the International
Strategy for Disaster Reduction (18), and WHO (19) .

Adaptation: refers to the process of adjustment to actual or expected climate and its effects.
In human systems, adaptation seeks to moderate harm or exploit beneficial opportunities.
In natural systems, human interventions may facilitate adjustment to expected climate and
its effects. In public health, the analogous term is “prevention”. Various types of adaptations
exist, including anticipatory and reactive, private and public, autonomous and planned.
Adaptation responds to immediate threats of climate vulnerability (commonly addressed
with disaster risk reduction, emergency response and epidemic management), but primarily
seeks to identify and plan for large-scale risks and trends posed by long-term environmental
and climatic changes such as sea-level rise, changing ground and surface water availability,
changes in disease vector distribution and crop pests, changes in air quality, glacial retreat,
UV exposures, and extreme and increasing temperatures. Resilience to climate change
usually requires a capacity to anticipate climate change and plan needed adaptations.

Adaptive capacity is the ability of a system to adjust to climate change, to moderate potential
damages, to take advantage of opportunities, or to cope with the consequences.

Climate change refers to any change in the climate over time, generally decades or longer,
whether due to natural variability or as a result of human activity.

Climate variability refers to trends in variation in the mean state and other statistics of the
climate on all temporal and spatial scales beyond that of individual weather events. Extreme
weather (storms, extreme temperatures) and climate events (drought) are part of climate
variability trends.

Climate-resilient health systems have the ability to anticipate, respond to, cope with,
recover from and adapt to climate-related shocks and stresses, so as to bring sustained
improvements in population health, despite an unstable climate.

Climate-sensitive health outcome is any health outcome whose geographic range, incidence
or intensity of transmission is directly or indirectly associated with weather or climate.

Climate-related risks are additional (exacerbated) risks that people and their livelihoods
and assets face due to climate change. These risks can be direct, such as in exposure to
more frequent heat waves or floods; or indirect, such as when a drought negatively impacts
food supplies (and prices) and in effect livelihoods and nutrition. Certain groups may also
face increased risks from measures taken in response to climate change (such as adaptation
measures that protect certain areas of a city from flooding but increase flood-risks in
other areas) or for mitigation (such as new hydropower schemes displacing populations or
increasing malaria vector breeding sites).
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Exposure is the amount of a factor to which a group or individual is exposed; sometimes
contrasted with dose (the amount that enters or interacts with the organism). Exposures
may be either beneficial or harmful. Exposure to climatic conditions that affect health is
heavily influenced by location, socioeconomic conditions and human behaviour.

Climate risk management is an approach to identify hazards and impacts associated
with both climate variability and climate change, and provides tools for decision-making
in response. Climate risk management aims to reduce negative impacts through “climate
informed decisions” which couple information about the climate system and meteorological
conditions along with the known associations to health outcomes, and incorporates this
knowledge into decision-making on planning, forecasting, systems management and
geographic or spatial targeting, or risk management interventions. Climate risk management
encourages handling of current climate-related risks as a basis for managing and building
capacity to address more complex, long-term risks associated with climate change.

Climate change mitigation refers to policies and measures used to reduce greenhouse gas
emissions (carbon) and/or enhance sinks such as forests, as a means to slow down and
reduce future and more dangerous climate change. Climate change mitigation is primary
prevention of future harm for decades in the future and necessitates public education and
awareness along with use of low-carbon technology.

A disaster is a serious disruption of the functioning of a community or a society involving
widespread human, material, economic or environmental losses and impacts, which exceeds
the ability of the affected community or society to cope using its own resources.

Disaster risk is the potential loss expressed in lives, health status, livelihoods, assets and
services, which could occur in a particular community or a society due to the impact of a
natural hazard.

Disaster risk reduction is a systematic approach to identifying, assessing and reducing
disaster risk. Specifically, disaster risk reduction aims to minimize vulnerabilities and
disaster risks throughout a society in order to avoid (prevent) or limit (mitigate and prepare
for) the adverse impacts of natural hazards, and facilitate sustainable development. Disaster
risk reduction addresses climate-related disasters (drought, extreme weather events such
as floods, cyclones, and storms) and encompasses nonclimatic hazards, such as tsunamis,
volcanoes and earthquakes.

A health system comprises all the organizations, institutions and resources that are devoted
to producing actions principally aimed at improving, maintaining or restoring health. Health
systems involve numerous stakeholders from individual and community to government,
at local, subnational and national levels. The health system is recognized by WHO to be
made up of six key building blocks: (i) leadership and governance; (ii) health workforce; (iii)
health information systems; (iv) essential medical products and technologies; (v) financing;
all of which lead to (vi) service delivery. The goal of a health system is to deliver effective
preventive and curative health services to the full population, equitably and efficiently, while
protecting individuals from catastrophic healthcare costs.
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Health system strengthening refers to improving the six health system building blocks
and managing their interactions in ways that achieve more equitable and sustained
improvements across health services and health outcomes, requiring both technical and
political knowledge as well as action.

Resilience is the capacity of a social-ecological system to cope with a hazardous event
or disturbance, responding or reorganizing in ways that maintain its essential function,
identity and structure, while also maintaining the capacity for adaptation, learning and

transformation.

Vulnerability is the degree to which individuals and systems are susceptible to or unable
to cope with adverse effects of climate change including climate variability and extremes.
The vulnerability and coping capacity of particular populations to changing meteorological
conditions and its human and social consequences is influenced by a variety of factors. These
include biological factors, sociocultural factors and access to and control over resources.
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PUBLIC HEALTH AND ENVIRONMENT

This document presents the World Health Organization (WHO) Operational framework for
building climate resilient health systems. The framework responds to the demand from
Member States and partners for guidance on how the health sector and its operational basis
and health systems can systematically and effectively address the challenges increasingly
presented by climate variability and change.

Primarily intended for public health professionals and health managers, this framework
would also help guide decision-makers in other health-determining sectors, such as
nutrition, water and sanitation, and emergency management. International development
agencies could use this framework to focus investments and country support for public
health, health system strengthening and climate change adaptation.

The objective of this framework is to provide guidance for health systems and public health
programming to increase their capacity for protecting health in an unstable and changing
climate. By implementing the 10 key components laid out in this framework, health
organizations, authorities and programmes will be better able to anticipate, prevent, prepare
for and manage climate-related health risks. Least developed countries and countries in the
process of developing the health components of National Adaptation Plans (NAPs) under
the UN Framework Convention on Climate Change (UNFCCC) may find this document
particularly useful in their efforts to design a comprehensive response to the risks presented
by short-term climate variability and long-term climate change.
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