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ABSTRACT

Climatic changes over southern Africa include the increased frequency and
intensification of Extreme Climate Events (ECEs) which exacerbate health risks within
vulnerable low- and middle-income countries. Examples of health impacts from ECEs
include water-, food-, and vector-borne diseases, morbidity, and mortality. Increased
interest in ECEs since the beginning of the 21st century strengthened the recognition
of the impact thereof on health. Therefore, it is important to analyse policy documents
to determine the extent to which they include and comprehend these themes to
prepare for and address negative ramifications. This study aims to explore the scope
to which policy documents relevant to eThekwini, mention and deliberate the ECE-
health nexus. This exploration of existing policies allows a contribution to the nascent
literature around the ECE-health intersection and is indicative of possible areas of
corrective strategy. This is conducted through a review of relevant policy documents,
interviews with key stakeholders, and the analysis of secondary climate and health
interview data. Findings reflect a 50% recognition of the ECE-health intersection in
policy documents. Stakeholders acknowledge the importance of policy documents
recognizing this interconnection. Notably, stakeholders are not aware of such policy
documents that currently exist but identify barriers to these policy documents being
updated and upheld. Hence, the Municipality does have adaptation strategies in place
however, improvements thereof are necessary. Examples include the need for short-
term adaptation planning, improved policy implementation, and community education.
The lack of such work would exacerbate health concerns and add significant strains

on the health sector.
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CHAPTER 1: INTRODUCTION

ETHEKWINI
MUNICIPALITY

(eThekwini Highlights, 2023)



1.1 Background

Climate change in southern Africa is likely to exacerbate existing health risks,
indicating the need to understand projections and adaptation strategies of vulnerable
developing regions (Wright et al., 2021a,b). An increased interest in connections
between climate change and ECEs in the 21st century has emphasized the
intensification of these events (Kreslake et al., 2018; IPCC, 2023). Climate extremes
can be identified as brief and unusual meteorological events characterized by specific
consequences (e.g., effects on health) and climatic features (Catalano et al., 2019).
These effects on health resulting from ECEs amplify vulnerabilities such as escalating
heat stress and communicable diseases among others (Kreslake et al., 2018;
Berrang-Ford et al., 2021; IPCC, 2023). If adaptation strategies for developing regions
are not adequate there will be unprecedented strains across all aspects of the health

sector (Wright et al., 2021b).

The risks and vulnerabilities of climate change and ECEs on health will increase
further if important documentation, such as policies, does not include themes of
climate change, ECEs, and health (Catalano et al., 2019; Wright et al., 2021b). The
right to health (South African Human Rights Commission, 2004) is comprised out of
the absence of disease and the state of wholeness mentally, physically, and socially
in the 1946 constitution of the World Health Organization (WHO). The WHO reflects
the importance of this right through its framework for public health policies, called
Health in All Policies (HIAP; WHO, 2014). Considering the human right to health and
the threat thereof under intensifying ECEs due to the advancement of climate change,

it can be concluded that the state is obligated to recognise, generate, and uphold



policies that protect the right to health (South African Human Rights Commission,

2004).

Considering the projections of climate change in South Africa (Engelbrecht et al., 2015;
IPCC, 2023) and the resulting vulnerabilities of health, the intersection between ECEs
and human health should be more recognised in the governmental and developmental
policy documents of South Africa as part of adaptation efforts. For this reason, it is
important to analyse policy documents to determine the scope to which they
comprehend, prepare for, and address negative ramifications (Nalau and Verrall,

2021).

1.2 Rationale

There is a critical gap in scientific research that considers the responsibility of policy
as a catalyst for climate change adaptation efforts (Catalano et al., 2019). Policies
guide the organisation of daily life, assisting with decision-making, management, and
compliance with laws and protocols (Colebach, 2009). In this study, the term ‘policies’
is used broadly to refer to legislation, policy documents, governmental reports, and
published guidelines. These documents collectively are an important part of
adaptation efforts and should be analysed to identify the degree to which climate
change, ECEs, and the impacts on health are recognised in policy. Exploring the
extent to which policy documents consider the impact on health from climate change
can contribute to the nascent literature and assist in corrective strategies (Wright et
al., 2021b). KwaZulu-Natal (KZN) is not an exception regarding climate impacts, for
example, Cut-off Lows (CoLs) are frequent due to the southern jet stream split into

polar and sub-tropical axes (Leuci et al., 2022). These ColLs have devastating impacts



- such as the most recent flooding in 2022 which resulted in approximately 435 deaths
and 40,000 people’s lives ‘severely disrupted’ (Gumede, 2022). Policies applicable to
vulnerable regions should not only include and consider these themes but should
assist in implementing the necessary strategies to limit risk and vulnerabilities. Hence,
there is a need to analyse policy documents applicable to KZN to develop an
understanding of how many recognise and discuss climate change, ECEs, and health,

individually or collectively, before reviewing potential implementation issues.

1.3 Aim and Objectives

This study aims to find the extent to which key concepts (ECEs and their impact on
health) are accounted for in policy documents that have a bearing on the eThekwini
Municipality. To achieve the aim of this dissertation the following objectives will be

used:

1) Sourcing and exploring the governmental national, provincial, and municipal
policy documents in the broad domains of climate change, ECEs, health,
and developmental planning, that are relevant to eThekwini. This is to find
the degree to which climate change, ECEs, and impacts on health are
included in sourced policy documents, through document analysis. This
includes assessing which concepts individual policy documents contain,
and the degree to which each concept is included.

2) Tabulating the recognition and possible absence of the study’s key concepts
using the sourced documents and the analysis. This considers 1) General
information of relevant policy documents for eThekwini (Titles,

implementation dates, statuses, and levels) and 2) Quotations from



throughout the policy that confirm the recognition of this study’s key
concepts. Thereby creating an opportunity to evaluate how policy could
be further developed and assist more comprehensive practice.

3) Gather input from key informants with primary and secondary interview data
around the relation to policy deficiencies such as the awareness of
relevant policy documents, recognition of key concepts, collaboration,
capacity (resource and human), and barriers. Thus, reviewing

stakeholders' understanding and knowledge of relevant policy documents.

1.4 Structure of Dissertation

This dissertation follows seven chapters; the first, Chapter 1: Introduction includes the

study’s background, rationale, and objectives. Chapter 2: Literature Review reflects

on the published literature. To begin, an introduction is given before reflecting on
published research and literature that considers: the general ways climate impacts
health; climate change impacts under ECEs and the health effects thereof; policy,
climate change, ECEs, and health in adaptation efforts; and the South African policy
landscape. The review of these aspects of the literature within this dissertation outlines

this study's contribution to science. Thereafter, Chapter 3: Study Site describes the

study region; eThekwini, KZN, South Africa. This chapter’s introduction reflects on
general social aspects of the Municipality including the vulnerability thereof. This is
followed by the geographical location and environmental setting of the region before
considering the regions populous. Afterward, the eThekwini climate is studied with
reference to the ECEs the area experiences. The chapter ends with the recognition of

the locale’s future climate change projections. Chapter 4: Methodology begins with an

introduction that outlines the study’s methods and considers why these methods are



suitable. The chapter then reflects on the study design before explaining the
methodologies behind the three sets of data that this study utilized. Lastly, a review of

the ethical information of the study and the conclusion. Following, Chapter 5: Results

begins with a brief introduction before delving into the results of each set of data:
ENBEL, interview, and policy. The ENBEL data considers participants' reflections on:
ECEs and policy, ECEs and health, and general reflections on climate and health.
Interview data considers participants' feedback on why this nexus is important in
policy, who is responsible therefore, what policy documents are they aware of and the
scope of these policies, barriers to this nexus being included in policy, and a reflection
of the eThekwini policies. In conclusion, this chapter gives the results of the policy
data collected in which the inclusion of this study’s themes are considered. The second

last chapter, Chapter 6: Discussion, is the coalescence of this study’s previous

chapters to give a coherent narrative on the results, literature, methods, and study
objectives. The chapter has an introduction before reviewing the South African policy
framework, the policy coverage of ECEs and health, and the limitations of this study.

Finally, Chapter 7: Conclusion gives a synthesis of this study through the main

findings, achievements of the aim and objectives, the implications of this research,

and recommendations for future research.



CHAPTER 2: LITERATURE REVIEW

K7

(eThekwini Landscape, 2018)



2.1 Introduction

Comprehending the intricate correlation between ECEs, health, and policy begins with
situating this study within the published literature. Firstly, a short reflection on
biometeorology gives a historical perspective of the evolution of scientific research
that identified the climate and health nexus. This brief recognition of biometeorology
creates a foundation to understand that climate impacts health in a variety of ways
(Landman et al., 2020; Liu et al., 2021; Motlogeloa and Fitchett, 2023). However, this
study does not focus on the way in which long-term ambient climate influences health
but a specific sub-section thereof, namely ECEs. It is logical to assume that if the
climate affects health, then extreme climates will have a more serious impact thereon.
Hence, it is necessary to reflect on the literature that recognises various ECEs
impacting human health (Bell et al., 2018; Butsch et al., 2023). Considering that global
climates differ, and projected ECEs are also region specific, the chapter focuses on
the ECEs experienced in eThekwini alongside the health implications thereof.
Thereafter, the chapter focuses on the significance of policies in adaptation efforts
(Catalano et al., 2019; Hughes, 2020; Bonnet and Birchall, 2023) and the policy
landscape of South Africa. Thereby, creating an opportunity for increased awareness,
preparation, and management for associated risks (Burton et al., 2004; Kearl and

Vogel, 2023; Khavhagali et al., 2023).

2.2 Climate Impacts on Health

The intersection between the health of living organisms and climate is an archaic
concept that can be traced back some 2400 years ago; to ancient Greece and
Hippocrates, the father of allopathic medicine (Kevan, 1980; Horowitz, 2002; Curi¢ et

al., 2022). Hippocrates argued in his work that climate and seasonal shifts are



important when understanding and treating ailments to health, which led to the
expectation that health experts must considering this intersection (Kevan, 1980;
Horowitz, 2002; CuricC et al., 2022). In the ninth century, a Persian physician named
Abu Bakr-al-Razi explored the impact of climatic factors on the spread of diseases
and the seasonality of disease (Bouma, 1987). During the late 18" and early 19t
centuries, several researchers conducted statistical work around health
biometeorology (Bouma, 1987). After the Second World War (WW?2) research in this
field considered more specific meteorological variables like that of high and low
temperatures (Bouma, 1987). However, Franz Linke’s (1878-1944) work was the
beginning of the formal introduction of the subject of medical meteorology in
academia, which later led to the concept of biometeorology (Tromp, 1963; Motlogeloa
and Fitchett, 2023). In the 1920s meteorologists began to make great strides in
interpreting atmospheric movements correlated to the onset of some diseases
(Motlogeloa and Fitchett, 2023). The theoretical concept that climatic fluctuations
trigger and exacerbate illness was later argued in the scientific work of experts such
as de Rudder (1931) and Petersen (1935) amongst others (Motlogeloa and Fitchett,
2023). However, this field of study was officially formalized in 1956 when a Dutch
biometeorologist named Solco Walle Tromp (1909-1983) established the International
Society of Biometeorology (ISB; Kevan, 1980; Motlogeloa and Fitchett, 2023). The ISB
stressed the interdisciplinary quality of biometeorology, and its international
positioning encouraged work in various fields that contribute to human biometeorology
(Bouma, 1987). Thus, currently, biometeorology is classified as the field of study
concerned with the relations between living organisms and their surroundings, with a
sub-branch of human biometeorology focused on human health (Tromp, 1977; Curi¢

et al., 2022; Motlogeloa and Fitchett, 2023). Biometeorology and its sub-branches are



continuously growing multidisciplinary fields of study that come from the intersection
of different disciplines, for example, that of meteorology and biology (Horowitz, 2002;

Folk, 2013).

Having considered the formation of biometeorology and the work of the physicians
associated with it, modern biometeorology studies can be explored. For example, a
recent study reviewed ISB publications that recognise climatic impacts on health - 14
groups of diseases were recognised: psychiatric, neurological, bacterial,
cardiovascular, vector-borne, respiratory, skin, intestinal, rheumatic, genetic,
cerebrovascular, renal, metabolic and others like that of measles (Motlogeloa and
Fitchett, 2023). Thus, more commonly modern research shows that climate can
directly and indirectly impact health in a variety of ways (Wright et al., 2014a; Butsch
et al., 2023). To explain further; the ‘common cold’ or flu’ is well associated with winter
seasons (Motlogeloa et al., 2023), heavy precipitation can increase asthmatic attacks
(Rai et al., 2023), the increased pollen in springtime is well associated with increased
allergies (Hajkova et al., 2023), temperatures cause shifts in blood pressure (Li et al.,
2023), and pain can be associated with different types of weather (Gyongyi et al.,
2023). There is a significant quantity of evidence that health is influenced by various
characteristics of the climate, specific to different regions (Motlogeloa and Fitchett,

2023).

2.3 Climate Change Impacts — ECEs and Health
It is important to recognize that the climate will continue to change globally due to
anthropogenic influences, and thus health impacts will increase (Wright et al., 2014b;

IPCC, 2023). These climatic shifts have resulted in the geographical shift, and
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increased frequency and intensification of ECEs (Bell et al., 2018; Butsch et al., 2023;
IPCC, 2023). ECEs result in direct and indirect health implications (Wright et al.,
2014b; Butsch et al., 2023). For example, between 1969 and 2018 there were
approximately 10,000 ECEs globally which resulted in over two billion deaths (Tong et
al., 2022). ECEs include extreme temperatures (heat waves and cold snaps),
droughts, flooding, storm surges, intense precipitation, wildfires, and tornadoes (Bell
etal., 2018; IPCC, 2023). The interconnections between ECEs and health are complex
and varies across local environmental and societal factors (Bell et al., 2018; IPCC,
2023). This intersection between climate change, ECEs, and health alongside
adaptation efforts needs more research, especially when considering regional
differences (Davidson et al., 2003; Bell et al., 2018; Wright et al., 2021b). The lack of
which will cause an increase in health effects and add strain on the health sectors

(Wright et al., 2021b).

When focusing on sub-Saharan Africa there is a lack of information regarding health
risks under climate change (Wright and Norval, 2020). The health of the South Africans
populace is at risk as climate change threatens the overall well-being of citizens given
that the country is a developing nation with a lower adaptive capacity (Chersich et al.,
2018; Romanello et al., 2021). Additionally, South Africa is exposed to a wide range of
ECEs, including tropical cyclone-related cloud bands, CoL-induced floods, droughts,
tornadoes, and an increase in temperatures twice as fast as the global rate
(Engelbrecht et al., 2015; Catalano et al., 2019; Tong et al., 2022). These events have
been overlooked, creating various health implications like malnutrition, vector-borne
diseases, morbidity, and mortality concerns amongst others (Wright et al., 2021).

However, as previously noted, ECEs and their influence are particular to specific
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regions — therefore, considering the ECEs of South Africa overlook the impacts on

local regions.

Hence, it is beneficial to consider the ECEs within the eThekwini region specifically.
eThekwini experiences a range of ECEs as a feature of its geographic position (Tyson
and Preston-Whyte, 2000; Tong et al., 2022). Flood events have occurred because of
both warm-cored tropical depressions and storms, and cold-cored ColLs (Mashao et
al., 2022). Coastal flooding has also occurred because of seawater inundation during
storm surge events (Mather and Stretch, 2012). The region is exposed to drought
events resulting in water shortages for the Municipality (Cole, 2016; Papayya, 2022).
Both extreme heat and extreme cold events have been recorded for eThekwini
(Jagarnath et al., 2020; Mashao et al., 2022). Finally, while less common, tornadoes

have also been recorded within the region (D'Abreton, 1991).

Climate change model output projections for eThekwini reveal a range of implications
including increases in frequency and intensity of droughts and floods, vector-borne
diseases, changes in geographical distribution, extinction, infrastructural damage,
coastal erosion, decreased water availability and food security, and increased heat
stress (Friedrich and Kretzinger, 2012; eThekwini Municipality, 2019; eThekwini
Municipality, 2022). These climate change concerns must be rooted in local realities
that are focused on limiting and avoiding impacts from a range of issues like heavy
precipitation, storm surges, heat waves, and Sea Level Rise (SLR; Lutz, 2018). The

ECEs for eThekwini are defined and discussed below.
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2.3.1 Floods

Flooding refers to an excess amount of water released from normal confines because
of natural or anthropogenic modifications (Carter, 2012). A globally agreed definition
strives to address confusion about the parameters of flood coverage to assist various
stakeholders such as insurance companies, governments, and the public (Carter,
2012). Previous flood events in eThekwini have had catastrophic effects that impacted

both the society and the economy (Figure 2.1).

Figure 2.1: eThekwini flood damage in April 2022 (Magidimisha-Chipungu, 2022).

For eThekwini, there are three primary causes of flooding. Firstly, eThekwini
experiences CoLs which are low-pressure systems that develop over the southern
region of South Africa from the westerly trough of cold air. These systems are
characterised by the associated deep moisture convection which can lead to

significant rainfall within short periods and flood risks (Singleton and Reason, 2007).
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These have been evident along the coast of South Africa. For example, in September
of 1987 there were severe floods in KZN when a CoL tracking east over the Northwest
and Northern Cape Provinces induced precipitation in excess of 900mm within three
days (Singleton and Reason, 2007; Extreme Events, 2019). More recently, on 11-12
April 2022 intense precipitation in KZN caused severe flooding and landslides resulting

in 400 deaths, 12,000 homes destroyed, and 40,000 people displaced (Tandon, 2022).

Tropical storms and depressions are also causes of flooding in the region. A tropical
depression is a warm low-pressure system with a maximum wind speed of 34 knots
(NASA, 2023). In January 2021, the South African Weather Service (SAWS) warned
of tropical cyclone Eloise possibly moving into the north-eastern lowveld of South
Africa, in which the eThekwini Municipality warned community members to prepare for
heavy downpours if the storm made landfall (Singh, 2021). This did not occur and the
impacts of Eloise were largely restricted to Mozambique. The region does not currently
experience the landfall of tropical cyclones, but with a poleward expansion and
intensification of South Indian Ocean tropical cyclones (Fitchett, 2018), this is a

concern under future climate change.

Sea level inundation from storm surges is a third cause of flooding for the Municipality
(Friedrich and Kretzinger, 2012). Coastal inundation is defined as the covering of what
would normally be dry land with water, a result of SLR, and storm surge flooding
(NOAA Climate Program, 2020). eThekwini has 17 estuaries, 18 catchments, and
4000km of rivers, each vulnerable to coastal inundation (Friedrich and Kretzinger,
2012). Moreover, the Municipality has 407,500 sewer connections and 8790km’s of

wastewater pipeline networks which can be damaged by these flooding events
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(Friedrich and Kretzinger, 2012). On 19-20 March 2007 KZN experienced storm swells
of ~8.5m associated with a CoL which significantly increased coastal erosion and
coastal property damage estimated at approximately R1 Billion (Figure 2.2; Smith et

al., 2007; Extreme Events, 2019).

Figure 2.2: 2022 landslide damage in KZN after floods (MacRobert, 2022).

The health implications of floods include but are not limited to; water and vector-borne
diseases (e.g., cholera, malaria, typhoid), psychological issues, malnutrition, injury,
water contamination, morbidity, animal bites, communicable diseases and mortality

(Hajat et al., 2005; Du et al., 2010; Lee et al., 2020).

2.3.2 Drought
On the other end of the hydro-climate spectrum, the region is also prone to droughts
(Figure 2.3). There are different types of drought including: hydrological (van Loon,

2015), socioeconomic (Mehran et al., 2015), meteorological (Palmer, 1965), and
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agricultural (Liu et al., 2016). Droughts are considered ‘creeping events’ as they
develop slowly often unnoticed, with primary and secondary consequences (van Loon,

2015).

Figure 2.3: eThekwini and iLembe water source; Hazelmere Dam (Dlamini, 2015).

Commercial and subsistence farmers in eThekwini have already noticed drought
conditions in their farming practices and the impact thereof on providing sufficient food
(Diga, 2017; Knegtel and Naidoo, 2014). Multiple regions globally have water scarcity
and availability issues due to increasing water demand, deteriorating water quality,
and the impacts of climate change and variability on total rainfall (Mehran et al., 2015).
With the growth in population and industry increasing, socioeconomic drought is
becoming a larger concern (Mehran et al., 2015). Rainfall variability projections are
uncertain however, an increase is expected in the frequency of extreme rainfall events

(eThekwini Municipality, 2022). To prevent the socio-economic effects of these
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droughts the region hopes to increase alternative water supply by 2050 and reduce
water demand by 50% to protect against the risks of drought, as dry years will increase
(eThekwini Municipality, 2019). In 2015, the eThekwini Municipality experienced
drought conditions that led to numerous water awareness campaigns to educate
community members on water conservation (Naidoo, 2015). In 2017 campaigns
increased awareness of the importance of water socially and economically (Baillache,

2017).

Drought can indirectly influence respiratory and cardiovascular health concerns,
malnutrition, water quality and quantity concerns, water and vector-borne diseases,
skin infestations, diarrheal diseases, asthma, psychological concerns, heat-related
illness (e.g., heat stroke), and dust-related ilinesses (Sugg et al., 2020; Weilnhammer
et al., 2021; Ayugi et al., 2022). The increased duration and frequency of droughts in
eThekwini will also have direct effects on food production and food access, thereby

exacerbating existing food insecurity (eThekwini Municipality, 2019).

2.3.3 Heat Waves and Cold Snaps

Regarding temperature, eThekwini has experienced both extreme heat events
(heatwaves) and extreme cold events (cold snaps) (Malinga, 2021; Simpson, 2021).
Extreme Temperature Events (ETESs) include cold spells, cold waves, heatwaves, and
warm spells which can have major implications on ecosystems and human health (van
der Walt and Fitchett, 2021b). Under climate change, these events duration,
frequency, and intensity are projected to increase (van der Walt and Fitchett, 2021a).
Research regarding ETEs in South Africa can still significantly increase and fill gaps

within the literature - such as examining and identifying trends (van der Walt and

17



Fitchett, 2021b). According to SAWS, a heatwave is a climatological event with
temperatures at least 5°C warmer than the recorded mean of the hottest month for
longer than three days within a specific location (van der walt and Fitchett, 2021b). A
cold snap (cold wave) is defined as a short period of colder-than-usual weather
occurring when a cold front intrudes northwards occasionally producing snowfall

(Archer et al., 2010; van der Walt and Fitchett, 2020).

Cold waves can have devastating impacts on human health and ecosystems, and
even under increasing mean temperatures these events will still occur (van der Walt
and Fitchett, 2020). These events can constitute a significant threat because of urgent
development needs, low adaptive capacity, and inadequate infrastructure, particularly
in low- and middle-income regions like South Africa where little research on extreme
cold events exists (van der Walt and Fitchett, 2020). KZN has experienced numerous
cold snaps such as on 22 July 2002 which resulted in snowfall that caused deaths of
people and livestock, and on 27 June 2007 there were numerous road closures, flight
delays, and power outages due to heavy snowfall (van der Walt and Fitchett, 2020).
Furthermore, in 2014 KZN experienced snowfall that posed a threat to property, road
accessibility, and life, as temperatures dropped below 0°C (Smit, 2017; Malinga,
2021). More recently in 2021, KZN experienced another cold snap that resulted in
snow and power outages (Xulu, 2021; IOL, 2021). Extreme cold conditions and
temperatures have prominent impacts on tourism, recreational activities, phenological
shifts, energy demand and infrastructure, ecosystems, agriculture, and human health

(specifically in poor regions; van der Walt and Fitchett, 2020).
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Cold snaps can result in a range of health outcomes including hypothermia which can
result in respiratory and cardiovascular diseases and mortality (van der Walt and
Fitchett, 2020; Weilnhammer et al., 2021). Circulatory concerns, pneumonia, asthma,
cerebrovascular issues, and mortality are also associated with the health risks of

extreme cold (Ma et al., 2021).

In the 215t century, extreme heat events (warm spells) are anticipated to increase in
magnitude and frequency (Matooane, 2009). These conditions affect numerous
organisms including animals. For example, on 8 November 2020 temperatures
reached 40°C by 10 am, increasing to 45°C by that afternoon (Bega, 2020). These
conditions resulted in the first heat-related mortality event that involved bats and birds
in southern Africa, as at least 110 songbirds and fruit bats were found dead (Bega,
2020). More recently, SAWS had announced heatwave conditions in KZN with
temperatures reaching above 40°C on 14" October 2021 when conditions further
contributed to power outages in the area (Simpson, 2021), during which fans and air

conditioning cannot be used to reduce temperatures.

If the worst-case scenarios occur, eThekwini will have a triple increase in average
heatwaves by 2050 (Lutz, 2018). A further increase in humidity would aggravate
people’s perception of increased temperatures (Lutz, 2018). Everyone is vulnerable to
temperature-related mortality however, measures are enhanced by various factors
such as socioeconomic status, latitude, population composition, urbanisation, and
pollution (Matooane, 2009). Notably, people with mental illnesses, manual labourers,
immobile people, the elderly (>65), people with pre-existing diseases, and children are

among those who are particularly vulnerable (Matooane, 2009). In this way, it is
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important to understand projected temperature changes, as specific locations
morbidity and mortality will be affected (Matooane, 2009). eThekwini is already giving
guidance to policymakers to make informed decisions regarding climate change
response (Matooane, 2009; eThekwini Municipality, 2020; Olanrewaju and Reddy,

2022).

The health impacts of extreme heat events include increases in morbidity, and
respiratory and cardiovascular mortality (Matooane, 2009). Other health concerns
incorporate adverse pregnancy and birth outcomes, decreased productivity and
motor-cognitive abilities, mental health issues, dehydration, heat stress and stroke,

and organ damage amongst others (Ebi et al., 2021b).

2.3.4 Tornadoes

Tornadoes are violent rotating air columns that extend from the base of thunderstorms
to the earth’s surface, capable of destroying infrastructure, hurling objects in the air,
and uprooting trees (de Coning and Adam, 2000; NOAA, 2019). Until the middle of
1998, a public perception prevailed that tornadoes do not occur in South Africa but
occur exclusively in the United States of America (USA; de Coning and Adam, 2000).
This perception changed during the 1998-1999 summer season, with tornadoes
accompanying several severe storms over the eastern escarpment generating
widespread interest through extensive news media coverage (de Coning and Adam,
2000). In 2021, The Citizen newspaper reported the loss of two lives and more than
20 injured after a tornado happened in KZN (The Citizen, 2021). The health
implications of tornadoes include psychological impacts, chronic and acute stressors,

and infectious diseases like acute respiratory infections, diarrheal diseases, dengue
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fever, malaria, measles, viral hepatitis, tetanus, meningitis, typhoid fever, morbidity,

and mortality (Kouadio et al., 2012; Cong and Liang, 2022).

Identifying the ECEs that continue to impact the health of eThekwini citizens is also
useful in revealing other vulnerabilities that place more risk on the region. Much like
the rest of southern Africa, eThekwini has greater vulnerability considering the
weakening health systems capacity and resilience, vulnerability factors including
corruption, the heavy burden of disease, social inequality, poor leadership, and
exposure pathways (Coovadia et al., 2009; de Villiers, 2021; Ndebele et al., 2021).
For example, increased exposure to floods may put strains on the already weak health
system's capacity and resilience by decreasing service delivery, thereby contributing
to inequalities in healthcare distribution which in turn could contribute to an increase
in climate-sensitive health risks such as increased morbidity and mortality rates

(Figure 2.4).
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Figure 2.4: Health biometeorology in eThekwini demonstrating health impacts of ECEs
(after WHO, 2021).

Hence, the health sector alongside Disaster Risk Management (DRM) and other
interconnected sectors plays a crucial role in leading the efforts to protect public
health, for example through policy adaptation and increased recognition of climate
change (Chersich et al., 2018; Luke et al., 2022; Tong et al., 2022). Moreover, by

specifically researching ECEs impact on health in South Africa, role-players such as
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governments and policymakers are given evidence-based research to inform policy
and decision-making (Kreslake et al., 2018; Berrang-Ford et al., 2021; Wright et al.,

2021).

2.4 Policies, Climate Change, ECEs, and Health

Proactive efforts to protect humanity are uncommon - for example, the global political
agenda has only recently begun to include climate change after the increase in climate
change evidence globally (e.g., increased ECEs; Biesbroek et al., 2010; Khan et al.,
2016; Berrang-Ford et al., 2021). The gaps in existing policies such as that of the ECE-
health nexus increase the risks and vulnerabilities of health (Catalano et al., 2019;
Wright et al., 2021b). A brief synopsis of the significance of this research is evident
when reflecting on; 1) Global efforts of climate change recognition and inclusion in
policy, 2) Sub-Saharan efforts to include and consider climate change in policy, and
3) South African policy reflection and inclusion of climate change. In other words,
although the policy recognition of climate change and ECEs have been slow, the
current progress thereof gives rise to the seriousness thereof. An active role of national
governments can assist with the integration and coherence of climate-sensitive policy
which is vital for information and awareness for timely support, action, and tools in
adaptation strategies (Biesbroek et al., 2010). Furthermore, research on these policy
documents contributes to the global recognition of policies as a tool in climate change

sustainability (Catalano et al., 2019).

Policy has rapidly become a tool to adapt and prepare for the effects of climate change
(Catalano et al., 2019; Hughes, 2020). International efforts including the

Intergovernmental Panel on Climate Change (IPCC; IPCC, 2023), the Kyoto protocol
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(Franco et al., 2008; Biesbroek et al., 2010; Khan et al., 2016), and Europe’s National
Adaption Strategies (NAS) amongst others, have assisted in policy recognising climate
change (Biesbroek et al., 2010). The NAS for example commits to the improvement of
policies by recognizing climate change and the preparations thereof, however human
health as a vulnerable sector has not been prioritised (Biesbroek et al., 2010). The
lack of policy documents inclusion of health as a central concern has led some NAS
to suggest a revision of policy (Biesbroek et al., 2010). Additionally, Pakistan has
developed an action plan after considering their vulnerability to ECEs including heat
increases, floods, droughts, and tropical cyclones that pose a heightened risk to health
(Pakistan National Adaptation Plan, 2023). However, this would need to be
multifaceted to include numerous sectors that crosscut one another, such as the
impact of ECEs on health (Khan et al., 2016). California has been praised for strong
climate policy that is strengthened by national policies and climate science,
nevertheless, these policies do not specifically give recognition to health too (Franco
et al., 2008). Generally, policy globally seems to still lack adequate recognition of
climate change impacts and more specifically the intersection between ECEs and

health (Biesbroek et al., 2010; Khan et al., 2016; Catalano et al., 2019).

Keeping in mind the ECEs that South Africa and particularly eThekwini face, there is
considerable need for relevant policy to address vulnerabilities (Engelbrecht et al.,
2015; Catalano et al., 2019; Tong et al., 2022). Examples of policy documents South
Africa uses to guide climate change adaptation strategies include the National Climate
Change Response White Paper (NCCRP), Climate Change Bill, National Framework
for Climate Services (NFCS-SA), National Climate Change Adaptation Strategy,

Presidential Climate Change Coordinating Commission and more locally the
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eThekwini Integrated Development Plans (IDPs; Garland, 2014; eThekwini
Municipality, 2020). However, the volume and quantity of research in South Africa is
disproportionate to the threat posed by ECEs (Chersich and Wright, 2019). Notably,
the health sector must take more responsibility not only as an integral sector in this
nexus but in having the expertise for policy advocacy, implementing capabilities for
systems-based approaches, and ability to identify effective interventions (Chersich
and Wright, 2019). The cross-cutting nature of health biometeorology should
consequently be reflected in policy to assist with adequate adaptation strategies (Khan
et al., 2016). Local (micro) efforts are vital in catalysing climate literacy at a provincial
and national (macro) level (Roberts, 2008; Keskitalo and Preston, 2019). Health in
policy can also benefit poverty alleviation and economic opportunities especially when
encouraging governmental accountability for improved health and a reduction in health
inequalities (Rispel et al., 2009). In this way, research that considers health and
climate within local policy documents may encourage greater-scale policy recognition

too (Biesbroek et al., 2010).

2.5 The South African Policy Landscape

South Africa is a constitutional democracy with a three-tier government system:
national, provincial, and local (Mlambo and Maserumule, 2023; Education and
Training Unit, 2023a; Western Cape Government, 2023). These three levels of
government have executive and legislative authority in their spheres (South African
Government, 2023). The South African constitution defines them as interrelated,
interdependent, and distinctive, and further outlines each of the spheres’
responsibilities (Simeon and Murray, 2001; Mlambo and Maserumule, 2023; South

African Government, 2023; Western Cape Government, 2023). Each of these
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branches of government has both an administrative and political arm — the
administrative arm is the portion of the government that provides services and puts
into effect policies and laws. The political arm generates the policies and laws

(Western Cape Government, 2023).

Each of the tiers has a specific mandate relating to its formation and responsibilities.
For example, the national government has three branches: Legislature, Executive, and
Judiciary (Western Cape Government, 2023). The Executive sector includes the
President, Deputy President, Cabinet ministers at the national level, the Premier,
Members of the Executive Councils (MECs) at a provincial level, government
departments, and lastly civil servants (Parliamentary Monitoring Group, 2023). Their
responsibilities include developing, implementing, and upholding policy (Parliamentary
Monitoring Group, 2023). Each of the nine provinces also has its legislature which can
make provincial laws (Education and Training Unit, 2023a; Western Cape
Government, 2023). Although they have these capabilities, neither provincial or local
governments can do anything in contravention to the policies and laws of the national
government (Education and Training Unit, 2023a). Part of the primary provincial role
in the system is to deliver nationally determined policies and programs. South Africa
is also divided into local municipalities which each has a council where decisions are
made. Municipal staff and officials implement the municipal work (Education and
Training Unit, 2023a). There is a Council developed out of elected members who are
responsible for the approvement of policies and by-laws for the specified region, and
for passing the municipal budget yearly (Education and Training Unit, 2023a).

Provincial governments and local governments depend on money, grants, and loans
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received from the National Treasury (Madumo, 2015; Tau, 2015; Education and

Training Unit, 2023a).

There are three different types of municipalities in South Africa: metropolitan, district
and local - eThekwini falls under the first type (Education and Training Unit, 2023a;
Mlambo and Maserumule 2023; Western Cape Government, 2023). In South Africa
there are 278 municipalities, of which eight are metropolitan municipalities (Thornhill,
2014; Western Cape Government, 2023). Each Municipality is further divided into
wards (Thornhill, 2014; Education and Training Unit, 2023a). The responsibility of each
Municipality is to provide basic service delivery such as water and health, and promote
community development and, safe and healthy environments (Thornhill, 2014;
Mlambo and Maserumule, 2023; Western Cape Government, 2023). Local
governments are subject to regulation by both national and provincial governments,
as in many instances local responsibilities are closely related to provincial and national
functions (Maluleke, 2019). Local governments can pass ordinances with the same
legal force as provincial and national governments (Maluleke, 2019; Education and
Training Unit, 2023b). All three spheres of government have limited capacity and
resources to uphold responsibilities — this is especially the case for local and provincial
governments, however, also happens at a national level (Simeon and Murray, 2001).
These hindrances are budgetary as well as skill-based, as there are not enough skilled
policymakers, administrators, and professionals which impedes effective development
(Mlambo and Maserumule, 2023). Local government plays a critical role in South
Africa’s constitutional vision, especially in delivering governmental services and

promoting development (Madumo, 2015; Mlambo and Maserumule, 2023). For
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example, metropolitans have considerable capacity and have achieved a high level of

autonomy from the national government.

It is therefore clear that the South African government is dependent on effective
intergovernmental relations that feeds into the formation of policy documents. The
Constitution in this way calls on cooperation rather than competition within
intergovernmental relations (Maluleke, 2019). Additionally, making laws and policy
documents is a slow process with numerous stages involved (Education and Training
Unit, 2023b). Key issues are negotiated and debated before finalization and this
process can take years before being implemented and its impact felt (Education and
Training Unit, 2023b). It is thereby also important to clarify what a policy is; an outline
of what the government hopes to achieve alongside the methods and principles to
achieve them, while continuously subject to environmental influences and changes
(Roux, 2002; Education and Training Unit, 2023b). A policy document is not the same
as a law however, policy documents will often identify new laws needed to assist in
achieving goals (Education and Training Unit, 2023b). It is also useful to note that the
public cannot pass or create policies but can participate in the processes (Moosa,
2021). For example, after public hearings where relevant stakeholders have shared
their opinions, a policy is drafted, reviewed, and sent to the national assembly and

council of provinces (Thornhill, 2014; Moosa, 2021).

2.6 Conclusion
The ECE-health nexus is a sub-section of a much older field called biometeorology.
Biometeorology has reflected on the impact’s climate can have on health with current

research still recognising this intersection (Motlogeloa and Fitchett, 2023). Notably,
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under climate change the impacts on health will become more common as there will
be an increase in the frequency and intensity of ECEs (IPCC, 2023). eThekwini is
expected to have a range of ECEs that will impact health differently. These
vulnerabilities need to be recognised and addressed to protect the right to health. One
method is adaptation — more specifically the preparation to handle the ECEs impact
on health through proactive preparation such as updating policy. This policy would
assist in various aspects like increasing education, awareness, and timely support
(Biesbroek et al., 2010). To apply this adaptation strategy, it is first necessary to note

the scope that policy currently recognizes this intersection (Nalau and Verrall, 2021).
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CHAPTER 3: STUDY SITE

(Bhikha, 2016)
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3.1 Introduction

This study focuses on the eThekwini Municipality, a major urban and economic centre
in South Africa (ASSAF, 2011; Turpie et al., 2021). The vulnerability and contribution
to climate change of this metropolitan due to social, cultural, and economic capital
include a large population (Donner and Rodriguez, 2008; ASSAF, 2011; eThekwini
Municipality, 2022). The study site was selected due to the proactive efforts of the
eThekwini Municipality in planning for and adapting to climate change (Roberts, 2010;
Glavovic and Smith, 2014; Olanrewaju and Reddy, 2022). The local context shapes
interventions and their implementations, however, the Municipality faces numerous
challenges including a lack of transparency, finance and accountability, weak
administrative capacity, fraud and corruption, poor governance structures and
ineffective implementation strategies (ASSAF, 2011; Pillay and Mutereko, 2022).
Therefore, it is necessary to outline the socioeconomic, institutional, spatial, and

environmental characteristics of the Municipality (Pillay and Mutereko, 2022).

The Municipality has a heightened vulnerability to climate change as a coastal region
that is already experiencing a wide range of ECEs, each of which are projected to
intensify under climate change (eThekwini Municipality, 2014; Olanrewaju and Reddy,
2022; Tong et al., 2022). From a health perspective, as for the rest of South Africa, the
Municipality has a public healthcare sector operating in parallel to a private health
sector, with policy pertinent to both and each of these (Meyer et al., 2017). This chapter
covers the environmental setting, human population, climate, and climate change
projections in eThekwini. Therefore, providing a comprehensive approach to the

environmental and social aspects of the Municipality.
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3.2 Environmental Setting

The eThekwini Municipality is situated on the east coast of South Africa (La Guardia
et al., 2013; Olanrewaju and Reddy, 2022), ranging from 30° 96’ 98” - 31° 22’ 51" E
and 29°08’ 64” - 30°69’ 50” S. The Municipality covers a land area of 2,292km?, of
which a 100 kilometres represents the busiest coastline in sub-Saharan Africa
bordering the Indian Ocean (Corbella and Stretch, 2012; Olanrewaju and Reddy,
2022). The Municipality has a slightly undulating topography with an average elevation
of 10.36m.asl, ranging from Om.asl at the coast to 907m.asl at the top of Cameni

Mountain (Ngie et al., 2016; Sandham et al., 2022).

The Municipality is divided into 103 wards, each of which are managed by a ward
councillor. eThekwini has numerous private and public hospitals of which the majority
sit along the eastern edge of the Municipality (Figure 3.1). Considering the social
influences on the natural environment, the Municipality’s spatial configuration is
shaped by the consolidation of local authorities, apartheid ideology, modernism,
national housing policy, and the power of major developers and local capital (Meth and

Buthelezi, 2017: Sibiya et al., 2018).

32



20°E 25°E 30°E
1

LIM
25°8- B
T MP
NW
FS KZN
30°SH HE E
Map
EC Extent
N N we
35°84 B
A 0 200 400 800 1200
EEN B e km
1 I L]
30°I'30'E 30"!'15'E 31'°E 31°35'E
29°30'SH -

Umgungundlovu

29°45'S

30°5+

Indian Ocean

Ugu 0 12,5 25 50

N km

Legend

30°15'SH

eThekwini Hospitals
Private Hospital

¢ Public Hospital
B = Thekwini Municipality
|:| Municipalities
:| Provinces
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As a result of Apartheid land planning, poorer groups are located on the Municipality’s
periphery (Figure 3.2; Mbatha and Mchunu, 2016; Sibiya et al., 2018). The eThekwini
neighbourhood has an outer rural region surrounding an inner upper/middle class,
lower class, and township area (Figure 3.2; Hellberg, 2014; Sim et al., 2016). In terms
of land use, the region has a large rural periphery and a central urban core (Sibiya et
al., 2018). This portrays the impact of apartheid on the existing municipal layout and

configuration.
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Figure 3.2: eThekwini land use (ASSAF, 2011: 101).
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3.3 Human Population of eThekwini

In South Africa, the highest concentration of people are located in the Gauteng
province, and in the coastal Municipalities of eThekwini and Cape Town (Archer et al.,
2010). Metropolitan areas such as eThekwini have had the largest growth in human
population (Archer et al., 2010). eThekwini has approximately 3.4 million people,
increasing annually at a rate of 0.8% (Hellberg, 2014; Pillay and Mutereko, 2022).
There are high levels of unemployment and poverty, with 18,7% unemployment rate
and approximately over half of the Municipality’s people living below the upper

boundary poverty line (eThekwini Municipality, 2022).

In 2012, the municipal area had 289,251 (~8%) of its citizens considered illiterate
(EPCPD, 2014). The IDP for the Municipality indicated the Gross Domestic Product
(GDP) to be R210 Billion in 2012 which was 10.7% of the National GDP (EPCPD,
2014). In 2022 the Gini coefficient was at 0.62 (eThekwini Municipality, 2022). Within
the Central Business District (CBD) there are high densities of people unlike the
middle- and upper-income sections with low densities before the periphery populous,
in which the human population density spikes within the townships (Musvoto et al.,
2016; Figure 3.3). eThekwini has a young community, in which in 2011 it was
estimated that 25% of the total residents were under 15 years and over 64 years
accounted for under 5% of the total populace (eThekwini Municipality, 2022). The
region is characterised by low life expectancy, high infant mortality, and high
dependency rates (Ashokcoomar and Naidoo, 2016). To further highlight the
vulnerability of the citizens, approximately 41% of the Municipality’s people live lower
than the poverty line, 18.7% of this Municipalities citizens are unemployed, and there

are 8,802 child headed households (CoGTA and eThekwini Municipality, 2020).

35



Additionally, in the indigent populace, there are backlogs in the service provisions and

inadequate housing (Narsai et al., 2013; Pillay and Mutereko, 2022).
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Figure 3.3: Settlement density in eThekwini.
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3.4 Climate of eThekwini

eThekwini is characterised with a warm and moist subtropical climate (Koppen Geiger
zone: Cfa) because of the latitude, low altitude, and proximity to the warm Indian
Ocean (NOAA, 2013; Wavomba, 2019; Arnfield, 2022). Temperatures range from a
highest Tmax of 28°C and lowest Tmin of 14°C with a mean annual temperature of 22°C
(Jury and Buthelezi, 2022). The Municipality receives a mean annual rainfall of
850mm/yr, the majority of which falls in the summer months of November to March

(Geographical Location and Climate, 2020; Durban Weather, 2022).

June is the driest month, with an average of 30mm of precipitation (Durban Climate,
undated). In the eThekwini Municipality, the annual average wind speed and direction
is south-easterly at 9 knots; there are strong winds from the southerly direction
between March and December which shift to an easterly direction from December to
March (Durban Summer Weather, undated; Windfinder, 2022). The southerly winds
peak in November at 42% and the easterly peaks in January at 39% (Durban Summer
Weather, undated). The windiest month is October with average wind speeds of 11
knots, however, from the end of January to August conditions are calmer - May being

the calmest month with an average of 9 knots (Durban Summer Weather, undated).

eThekwini has variations in mean climate between locations, such as the effects of the
urban heat island as well as wind differences when comparing the coastal and inland
regions. The Durban metropolitan region experiences a major heat island over the
centre of the city and smaller impacts around the region (Ngie et al., 2016). In
surrounding rural areas, there is more transpiration and water evaporation from the

soil, alongside less heat retention and absorption, and increased water absorption
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through the soil leading to a cooler effect compared to that of the urban area (Phillips,
2021). In the urban centre there is more heat retention, less water penetration in the
ground, less plant transpiration, and water evaporation from soil, which leads to a 3-
10°C increase in temperature over the urban sector (Phillips, 2021). Considering wind
speed differences, wind speed increases as latitude increases within coastal regions,
with an increase between 4.14 to 6.01 m/s (Rehman et al., 2021). Much of the time,

winds blow from north and north-westerly directions (Rehman et al., 2021).

3.5 Climate Change Projections for eThekwini

The eThekwini Municipality climate change projections show impacts on temperature,
water availability, SLR, agriculture, economy, rainfall, biodiversity, and health (Malinga,
2021; Lutz, 2018; Chari and Ngcamu, 2022). Depending on greenhouse gas emission
reductions globally, the severity of the projected climate impacts in eThekwini varies
(eThekwini Municipality, 2022). eThekwini is projected to face more flooding and
intense storms, SLR, increased periods of drought, and increased temperatures
(eThekwini Municipality, 2022). For example, climate models project under the lowest
and highest emission scenarios that the average temperature of the region will
increase between 0.8°C and 1.6°C respectively by 2050 (eThekwini Municipality,
2022). Projected average temperature increases will also result in increased
evaporation rates which would create numerous risks such as reduced water quality,
storage and irrigation, water supply insecurity, increased heat stress, increased
frequency of droughts and floods, increased water and vector-borne diseases,
consequences on food production and other negative ramifications (Friedrich and
Kretzinger, 2012; Gumbi and Rangongo, 2018; eThekwini Municipality, 2022;

Papayya, 2022). A 0.5m increase of the sea level would impact tourism and erode
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beaches, yet SLR may range from 0,3-1m by 2100 depending on greenhouse gas
emission scenarios (Mather and Stretch, 2012; eThekwini Municipality, 2022). In terms
of agriculture, food production is expected to have critical challenges due to changes
in rainfall, water availability, and temperature (Singleton and Reason, 2007; Matooane,
2009; Chari and Ngcamu, 2022). Lastly, the projected shifts of rainfall and
temperatures will negatively influence health where for example, malaria areas will
spread (ASSAF, 2011; eThekwini Municipality, 2022). These results indicate several

risks in the future for the region.

The warmer and wetter conditions projected for Durban could result in more health
impacts such as heat stress, heat-related and vector-borne diseases (e.g., malaria),
and water-borne diseases (e.g., cholera): for example, people living in damp
conditions may develop respiratory illness (Ingham et al., 2019; eThekwini
Municipality, 2022). Increased temperatures will also increase the rate and risk of food-
borne iliness as food may spoil faster (Brubacher et al., 2020). With the increased
frequency of ECEs, human well-being and safety will be influenced, particularly for the

poor in informal settlements (Ziervogel and Frayne, 2011; Pasquini et al., 2020).

3.6 Conclusion

eThekwini was chosen as a suitable study site for various reasons such as the
proactive efforts of the Municipality around climate change and the regions current
and projected ECEs. Much like the rest of South Africa, this region has various
vulnerabilities around social and economic factors (eThekwini Municipality, 2022). The
large human population and significant poverty levels add to the region's vulnerabilities
when attempting to address and prepare for the impacts of ECEs. Although the region
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has specific climate features in different areas, overall the climatic projections of the
area are concerning. Some projections include increased temperatures and dry
periods amongst others — of which all of these will have health impacts that will place

further risk on the eThekwini Municipality (eThekwini Municipality, 2022).
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CHAPTER 4: METHODOLOGY
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4.1 Introduction

Previous studies have shown the need for further research in the field of health policy
analysis (Araujo and Maciel, 2001). When policy documents are implemented, they
need to be monitored and evaluated to inform the continuation or modification thereof,
and to highlight valuable information for similar proposed policies (Patton et al., 2016).
The primary aim of this study is to determine the extent to which climate change,
specifically ECEs, and their impact on health are accounted for in relevant policy
documents for the eThekwini Municipality in the KZN province. The goal of policy
analysis is to inform decision-makers and encourage enlightened discussion of public
policy in the field of health and climate change, to assist in better policy adoption
(Patton et al., 2016). The content of this study contributes to the literature on the
impact of ECEs on health, and to policy analysis in low- and middle-income countries
(Walt and Gilson, 1994). This study uses qualitative information and various
stakeholder perspectives within relevant sectors. This created a holistic understanding
of relevant policy documents as well as the themes these included and excluded, as

has previously been suggested in similar work (Yanow, 2007; Patton et al., 2016).

This chapter outlines the methods used to obtain primary, secondary, and policy data
used for the study. The chapter first considers the secondary data (ENBEL data)
before the primary interview data and lastly the policy data. Methods are later
discussed and presented in the same order as the results in the results chapter. Each
of the three data sets are reflected upon, and data collection, processing, and analysis

are reviewed. Lastly, ethical considerations for the study are detailed.
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4.2 Study Design

The design of this study was informed by the work of Collins (2005), Owen (2014),
Wagenaar (2015), and Baldwin et al. (2022), which integrated policy analysis data,
secondary data, and primary data through interviews with stakeholders to understand
the policymaking and policy application framework. As such, this study uses three
separate sets of data; namely the ENBEL data, interview data, and policy data. The
ENBEL data provided valuable information on experts’ awareness of ECE policy
documents in the field as well as useful questions and discussion topics around policy.
Although these secondary data gave a good foundation to work from, it was necessary
to obtain further information that was more specific to this study’s aim and objectives.
For example, the primary interview data were useful in obtaining policy documents
around ECEs impacting health in South Africa and more specifically eThekwini.
Furthermore, both sets of data together give a holistic understanding of policy
documents within the field, thereby substituting the shortfalls of each set of data.
Lastly, the policy data gives a direct evaluation of policy documents mentioned by both
the secondary and primary data sets and allows for the review of the extent to which
policy documents include the study’s themes, thereby achieving the study’s aim and
objectives. The three data sets were generated to provide an accurate understanding

and review of policy documents in the field.

4.3 ENBEL Data

The ENBEL data refers to a collection of semi-structured interviews, used as
secondary data from the Horizon 2020 project (ENBEL, 2021). This study contributed
to EU policymaking for health and climate change which coordinated a system of

climate and health research internationally and was funded by the EU and Belmont
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Forum (ENBEL, 2021). ENBEL aimed to assist with policy advice in the climate and
health nexus to support resilience and adaptation through knowledge generation
(ENBEL, 2021). The significance of these data lies in the reflection it gives on the
importance of relevant policies related to the climate and health nexus alongside the

opinions of policy experts within the field.

ENBEL used semi-structured interviews conducted between 7 December 2021 to 9
February 2022 with key informants that were health decision-makers at provincial and
national levels of government. Before interviews, a list of persons to interview was
established based on current networks available. Participants included an activist
lawyer, city-level specialist, presidential climate commission spokesperson,
adaptation specialist, governmental department representative, governmental health
researcher, legal researcher, and NGO delegate. Participants were chosen to create
a reasonable representation of key informants in policy for the health sector.
Participants were sent a participant information sheet and consent form (Appendix E)
before the interviews which conveyed details of the interview and information
processes. Email and telephone correspondence took place to set up and schedule
interviews. Additionally, if supplementary information was needed a Microsoft Teams
meeting was set up before the interview to set up a time and explain details for the
interview. The interviews were conducted online using Microsoft Teams. Interviews
were recorded and transcribed first with Microsoft Teams; however, this was
insufficient and was later transcribed by a team in London. Interviews were limited to
an hour long. The interviews were semi-structured and questions were categorized
into seven topics which included: interest in climate and health, influencing capacity,

current policy gaps, collaboration network, current evidence gaps, COVID-19, and
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policy alignment (Appendix G). The semi-structured nature of the interviews allowed
the key informants to share information beyond what the questions asked which

broadened the information received.

The secondary data obtained from the ENBEL interviews were used to formulate the
primary data interview schedules as well as additional information for this study that
creates a comprehensive view of stakeholder perceptions and opinions of policy

around adaptation, climate change, ECEs, and health.

4.3.1 Data Acquisition and Processing

The ENBEL data was received on the 28th of February 2023 in Word format as
individual interview transcripts for each participant. Each participant had their interview
fully transcribed which was made available as secondary data for this study. None of
the data received was redacted. To ensure these data were sufficient for this study,
each transcription was read to ensure there was information that could be useful to

this study.

4.3.2 Data Analysis

Thematic content analysis was used for the ENBEL interview data analysis. Thematic
content analysis is used widely for qualitative data analysis and allows the arranging
and communication of data in detail, alongside reflecting an in-depth understanding
thereof (Braun and Clarke, 2006). Additionally, this type of analysis identifies and
examines themes found within the data, specifically identifying significant themes to
the research questions posed (Harper and Thompson, 2011; Maguire and Delahunt,

2017). The six-stage processes suggested by Braun and Clarke (2006) for thematic
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analysis were used in this study to ensure methodological acceptability (Figure 4.1;

Maguire and Delahunt, 2017).

Stage 1: Data Familiarisation

Researcher familiarises themsesIf with the interview data

Stage 2: Code Generation

Researcher generates initial codes for data

Stage 3: Theme Identification

Researcher investigates codes more indepth and notes prospective thames and sub-themes

Stage 4: Review Themes

Researcher examines themes and sub-themes and refines them

Stage 5: Naming Themes

Researcher analyses themes and ensures they correlate with the study

Stage 6: Write Up

Researcher reports on findings of analysis and functionality of data

Figure 4.1: Braun and Clarke (2006) thematic analysis stages.

In the first stage the transcripts were read objectively, the second reading of each
included the researcher highlighting topics of interest (Braun and Clarke, 2006). This
was done manually as the preferred method for the researcher. Once topics of interest
had been highlighted and a good comprehension of the transcripts was obtained, key

themes were written down in the fields of climate, health, and interlinkages. Because
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this was secondary data it was critical to distinguish the valuable and useful
information early on so as not to confuse it with additional information that was not
related to this study. After this stage, the highlighted sections were read again to get
an in-depth understanding of the themes that had been identified as well as to find

quotes to use.

ENBEL data was presented in various forms; the first of which is a table that reflects
on the participants’ pseudonyms, sectors, and roles — this allows the researcher to
uphold anonymity and assist in easier reflections of participant responses. When a
particular quote was identified that supported the reflection made by a participant, this
was then included. Infographics were also used to assist with list-intensive data and

to allow easier reflections on the themes found.

4.4 Interview Data

The ENBEL data provided valuable input on considerations of ECEs when discussing
climate and health policy however, these interviews were conducted before this study
and therefore do not specifically focus on ECEs or the eThekwini region. Thus, a series
of further interviews were conducted for this study to address the research aim and
objectives. These interviews were used to identify stakeholder awareness of policy
documents relevant to eThekwini in relation to the themes of this study. The primary
data used for the study was obtained through semi-structured interviews conducted
online using Microsoft Teams, with several KZN stakeholders between the 28" of
November 2022 and the 3™ of May 2023. A total of 16 stakeholders were approached,
among whom 12 agreed to be interviewed. Interviews were guided by an interview

schedule that was comprised of 16 questions that covered topics of policy generally,
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health and ECEs, eThekwini policy, and global and national policy (Appendix D). The
semi-structured nature of the interviews allowed the researcher to obtain additional
information through the natural progression of the conversation during the interviews.
In turn, this allowed the collection of a wide range of information about each

participant’s perception and understanding of policy documents for the region.

4.4.1 Data Processing

With the consent of the participant, each interview was recorded on a recording device.
After the interview, the recordings were used to create transcripts of the interviews for
thematic analysis. Transcripts were created by playing back the recordings and typing
out the interview discussion on a Word document for each participant. Transcripts
were checked twice thereafter for errors, and corrections were made by

simultaneously reading and listening to the recordings.

4.4.2 Data Collection

To identify participants to interview a snowball approach was used (Farquharson,
2005; Noy, 2008). The process began by obtaining contact details for stakeholders
within policy, climate change, and health who had an affiliation with eThekwini and
KZN who could then refer other possible participants. In this way, the participants
included postgraduate students, Municipality representatives, NGO representatives,
academics, and a volunteer. These participants were chosen as a good representation
and wide-ranging view of the KZN stakeholders who would need policy documentation
to guide them in the event of extreme events. Possible participants were sent an email
explaining the research aim and objectives as well as any other additional information

the participant asked for. Once it had been confirmed that the individual was willing to
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participate, they were sent a consent form to sign. An interview date and time were
then discussed, and a Microsoft Teams meeting was scheduled. A reminder for the
interview was sent out to participants the day before and the day of the meeting.
Interviews were ideally limited to an hour long but ranged between 30-90 minutes
depending on the level of engagement with the participant. The interviews began with
general opening questions for the researcher to explore the participants’ background,
such as the name of the stakeholder, their job title, and description. Thereafter, delving
into the predetermined questions. These questions sought to find what policy
documents the stakeholder might be aware of at various levels of government, barriers
they were aware of that prohibited such policy development or implementation, and

the importance of such policy documents.

The open-ended nature of the interviews allowed participants to share thoughts on the
topics discussed beyond what the question specifically sought to identify, creating a
broad image of their understanding and ideas of policy. Thereby assisting them in
understanding the processes of policy (Weller et al., 2018). The semi-structured nature
of the interviews was advantageous in allowing the researcher to ask additional
questions about unanticipated remarks made by participants in response to the
formulated questions (Mitchell and Jolley, 2013). In turn, these follow-up questions
allowed the researcher to gain further insight into the participants’ perceptions of
climate change and health impacts in policy (Hill et al., 2005). Participants had the
opportunity at the end of the interview to add any additional comments and were then

asked to suggest two further possible participants.
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Using the data obtained from the interviews, it was possible to determine to what
extent the stakeholders understand eThekwini policy documents and their inclusion of
the impact of ECEs on health. This provides insight into the role that policy
documentation can have on stakeholders’ understanding and knowledge around these
issues, alongside the current efficiency of policy documents in preparing for the

impacts of ECEs on health in eThekwini.

4.4.3 Data Analysis

As with the ENBEL data, the primary interview data was thematically analysed using
Braun and Clarke’s (2006) six steps (Figure 4.1). However, there were some
differences between the analysis of the ENBEL data and that of the primary interview
data. The primary data were first read thoroughly and then read again to identify
patterns and writing notes. These patterns were not predetermined as with the ENBEL
data but rather formulated depending on the stakeholders’ answers to the questions.
It was also in this step that the similarities and differences in the responses were
identified. The second step used open coding to group the responses and themes
identified. Thirdly, the codes given to the data were considered more thoroughly to
identify primary and secondary codes and outlying comments and statements. The
fourth step confirmed codes and checked for themes identified more than once. The
fifth stage confirmed the themes correlation to the study’s aim and objectives and
allowed the researcher to explore them in more depth. Finally, the last step involved
the write-up. All stages except the final one were conducted manually as the preferred

style for the researcher.

50



The primary interview data was presented first similarly to that of the ENBEL data
where participants were given pseudonyms in a table to assist with anonymity and
easier recognition of participants’ responses. A conceptual diagram was also used to
assist in the visualization of the nexus between climate change and health.
Participants were quoted when necessary to support the data analyses and review.

Lastly, infographics were used where data was list intensive.

4.5 Policy Data

This project also included the collation and review of policy documents that considered
health and climate, to identify the coverage of considerations on ECEs and health
within policy. To a considerable extent, this relates to the policy’s ability to protect
health when ECEs occur and to review what plans are in place to prepare. By
collecting quotes from each policy document that related to each of the keywords, the
researcher could identify the extent to which each policy document reflected on these

themes as well as recognize plans of action and preparedness.

4.5.1 Data Collection

A comprehensive search for policy documents that might include climate and health
was done on various online platforms such as the eThekwini Municipalities website
and South African policy document portals. Policy documents needed to have a
bearing on eThekwini to be selected for review. Policy documents were also identified
on recommendations from the ENBEL data and primary interview data. For example,
interview participants were asked various questions to identify policy documents.
Participants were asked if they were aware of: any tools that should guide or assist

policy development, South African policy documents that are concerned with the
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impact of climate on human health, South African governmental policy documents that
consider climate change, South African governmental policy documents that cover
concerns of ECEs, any documents that only consider ECEs and human health, any
eThekwini policy documents that mentioned the themes of climate change, human
health, and ECEs, and any national or international policy documents that included
themes of climate change, human health, and ECEs. A collection of policy documents
could be accumulated from the responses to these questions that could then also be

used for collecting policy documents for the policy data collection.

Approximately 120 policy documents were identified, of which 94 were included in the
final sample. Policy documents were excluded if they did not mention any of the
themes that were searched for or did not have a bearing on eThekwini. All policy
documents were downloaded before being checked for the inclusion of themes and

then saved or deleted based on their inclusion or exclusion.

4.5.2 Data Processing

Each policy document had various information confirmed before it was tabularized.
For example, the table included: policy title, year of publication, URL, policy type and
status, policy level, overview, the inclusion of weather, weather quotes, climate,
climate quotes, climate change, climate change quotes, ECEs, ECE quotes, health,
health quotes, the intersection between ECEs and health, the intersection between
ECEs and health quotes, figures and tables, and reference. The policy document was
then checked to determine whether it obtained any mentions of weather, climate,
climate change, ECEs (which included keywords such as severe, disaster, flood,

drought, tropical cyclone, cold snap, heat, tornadoes, and temperature), health
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(including keywords like vector-borne, disease, mortality, and morbidity) and lastly, the
intersection between ECEs and health. All except the last concept was searched using
the word search function in Adobe Acrobat (text-mining; van der Geest and Warner,
2019). The last concept of the intersection between ECEs and health involved taking
what had been found for both ECEs and health and seeing if the policy document
made any interlinkages between them. The policy documents tables and figures were
also checked to see for any correlation to the study’s themes. All data were tabulated

in Microsoft Excel to maintain a structured manner for the analysis.

4.5.3 Data Analysis

This study used both descriptive and prospective policy analysis since a wide variety
of policy documents both finalized and in draft form were collected for analysis (Patton
et al., 2016). When all policy documents had been tabularized, thematic content
analyses were conducted. There were slight differences in the process compared to

that of the primary interview data and secondary ENBEL data.

The first step involved reviewing what themes the policy documents did and did not
include, which involved quantitatively assessing those that did and did not include
individual and grouped codes. This step allowed the researcher to become familiar
with the table of policy documents collected (Braun and Clarke, 2006). The second
step involved reading over the quotations tabularized. This is different from the second
step in Braun and Clarke’s (2006) thematic analysis as codes had already been
generated to create the table headings. The third stage included highlighting suitable
quotes to use in the research study, reading and comparing descriptive information to
the codes that the policy document had and had not reflected upon (Figure 4.2). The
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third step was the same as the original method from Braun and Clarke (2006) as codes
were explored deeper and potential themes and sub-themes were identified from the
descriptive information collected (Figure 4.2). The fourth step included reading the
quotes selected to decide on more refined themes and sub-themes (Braun and Clarke,

2006).

Identifying policy documents

Check policies relevence

Identify key thematic areas

Identify indicative quotes

Figure 4.2: Flow diagram of policy data analysis.

Fifth, the themes derived from the codes and selected quotes were analysed and the
researcher checked their relation to the study (Braun and Clarke, 2006). Lastly, the
report was written up to reflect the findings and assist in achieving the study’s aim and

objectives.

A flow diagram was used to present policy identification, screening, eligibility, and
inclusion in this study. The entire table of collected policy documents was also
presented (Appendix H) however, a simplified version was included in the results that
shows only the names of the policy documents, the year, and the inclusion or exclusion

of each of the six themes. Graphs were used to reflect on various aspects of the policy
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documents such as the percentage of themes included in the policy documents and
how many included more than one theme. Policy documents that included the
intersection between ECEs and health were tabularized too and given a reference to
assist in listing multiple policy documents. Again, quotations were used to give better
evidence for the thematic analysis of the policy documents. Infographics were also
used here when considering policy documents reflecting on impacts from ECEs and

necessary changes suggested by policy documents.

4.6 Ethics

As per the regulations of the University of Witwatersrand, ethical clearance was
obtained from the University of Witwatersrand’s Human Non-Medical Ethics
Committee after the research proposal had been accepted and before interviews were
conducted. Ethics clearance was given for this study (Appendix A; Ethics Clearance
Protocol Reference: H22/08/16). ENBEL data also received ethics clearance in June

2021 from the Research Ethics Committee in LSHTM [Ref 25707].

During data collection anonymity and confidentiality were prioritized and ethical
considerations were maintained both for the collection of the primary and secondary
data. For the primary and secondary data collection, participants were informed in
detail of all components of this study including the aim and objectives, purpose of the
study, how data will be used during and after the study, as well as possible publication.
Participants were reminded that the data would be kept confidential, and participants’
identities kept anonymous. Additionally, for the primary and secondary data collection
participants were given a participation information sheet (Appendix B and Appendix

E) which explained the details concerning the study. Furthermore, participants were
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asked to read and sign a formal letter of consent (Appendix C and Appendix F), which
denoted their agreement to partake in the study. All participants were over the age of

18 years and were not classified as vulnerable.

4.7 Conclusion

ECEs are an expression of climate variability influenced by climate change that is likely
to increase in frequency and intensity which cause significant adverse impacts on
human health like morbidity and mortality (Ebi et al., 2021a,b). It is therefore necessary
for immediate policy action specifically within the field of adaptation (Galarraga et al.,
2011). Regional policies are particularly important for effective and successful policy
implementation as well as the fact that it is at the local level that most of the impacts
will be felt (Galarraga et al., 2011). Without continued policy progress, it will become
increasingly difficult in the future to address possible serious health consequences of
climate change (Ganesh and Smith, 2018). To ascertain a deeper understanding of
ECEs, health, and policy, specific methodologies needed to be followed. This study
used a mixed-method approach that depended on various aspects of secondary,
primary, and policy data. The secondary ENBEL data allowed the researcher to
prepare relevant questions for the open-ended semi-structured interviews. The
primary interviews enabled stakeholders to share popular policy documents to be
reviewed in the study, alongside barriers that prohibit relevant policy development. The
primary, secondary, and policy data collected from the interviews were analysed using
thematic content analysis. The use of this method allowed the identification and
analysis of themes within the data to be explored and revealed pertinent themes for

achieving the aim and objectives of the study.
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CHAPTER 5: RESULTS

(Mahlangu, 2022)
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5.1 Introduction

To assist in policy awareness, improvement, and overall adaptation strategies, the aim
of this dissertation is to reflect on the extent to which South African policy documents
include and consider the impacts of ECEs on health. This is accomplished via the
exploration of themes from experts in the field compared to themes identified in current
policy documents. The following chapter presents the analysis of three sets of data
namely primary interview transcripts, secondary interview transcripts, and a reflection
of policy documents. The first segment considers ENBEL data, a secondary set of
data from a previous study that interviewed various professionals within the climate,
health, and policy nexus. The secondary data has been placed first in this chapter as
it was obtained before the study began as well as the thematic analysis thereof having
provided context for the primary data gathered and the analysis of the policy
documents. The second set of material is primary data, obtained through semi-
structured interviews with professionals in various sectors relevant to the climate and
health nexus. Lastly, this chapter discusses the results of the tabularized policy
documents from various sectors relating to the dissertation. Consequently, key themes
identified by experts in relevant fields of this study are displayed and contrasted with

key themes policy documents hold.

5.2 ENBEL Data

The ENBEL data derives from a set of interviews conducted by the Environment and
Health Research Unit of the South African Medical Research Council (SAMRC) in
which experts were not explicitly asked about ECEs and health impacts in policy
documents. However, due to the open-ended nature of these interviews, and their

thematic focus on climate, health, and policy, it is valuable to identify the experts’
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reflections on these themes as it reveals the level of engagement around this policy
space. Nine interviews were conducted with experts from various regions in South
Africa with varying levels of experience in the climate, health, and policy nexus. The
experts included an adaptation specialist, activist lawyer, presidential climate
commission spokesperson, governmental health researcher, city-level specialist, legal
researcher, professor, NGO delegate, and governmental department representative.
Four scientists conducted the interviews on a rotational basis each leading an
interview or being on the call to administer the recording and transcription. Participants
were each assigned a letter as a pseudonym in substitution of their name to uphold
anonymity — the letter | was excluded in this processes to prevent readability issues
(Table 5.1). The rest of this segment considers various reflections and responses of
these experts within the intersection of ECEs and policy, ECEs and health, and

broader comments on climate and health.

Table 5.1: ENBEL participants’ pseudonyms, sectors, and roles.

Participant Pseudonym: Participant Sector: Participant Role:

A Government Deputy Director

B Law Lawyer

C Government Senior Advisor

D Research Senior Manager

E Academia Professor

F Government Director

G Law Legal Researcher

H NGO Campaign Coordinator
J Government Director

5.2.1 Participants’ Reflections on ECEs and Policy

ENBEL interview participants alluded to the nexus between ECEs and policy by
reviewing two topics: types of ECEs and DRM (Table 5.2). The table below gives an
overview of what types of ECEs participants recognised as well as comments on DRM

(Table 5.2).
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Table 5.2: ENBEL participants reflections on ECEs and Policy

ECES
Participants: | Observations:
ACF Extreme heat events m',g_
it
e\

A E F Floods {h\,

ot

A Extreme storm events

@

E Droughts 2 B

LA
F Fires “
None Tropical cyclones, Tornadoes, Cold snaps Q = %l
Disaster Risk Management (DRM)

A ¢ DRM is what guides South Africa’s response to ECEs
“... I'l make reference to [the] Disaster Management Act, because it covers a
whole lot of things in terms of extreme weather, in terms of how do we then
respond when such happens in excess.”

Aand B e There is DRM in SA for extreme events.

o Participant B noted it as a generic response, explaining:
“...there's the general generic disaster response mechanisms... But again, I'm not
sure that the monitoring systems are in place [for] extreme weather events, that
the linkages with climate change have been adequately mapped. And | don't think
that the kind of proactive preparedness that we need to have really has been
adequately mapped or put into place as well... | mean, | think at policy levels, it's
a bit general.”

D “National adaptation ... do highlight extreme weather events that are particularly,
affecting South Africa... as well as the health-related risks that have been
identified.”

DandJ e National adaptation, for example the NCCRP, does give
direction and policy guidance regarding ECEs and the
health impacts thereof.

F e Concerned for DRM in South Africa.

o DRM has general interest in ECEs, like assistance offered

by NGOs and churches.

e Sensitivity around the topic.

“...in the disaster management space, there's so many NGOs and churches that
want to work... to improve our disaster management function...l do get the sense
that there's a lot of sensitivity around health and disaster management.”

H “And then as far as extreme weather is concerned, that is how... most people
understand climate...they understand climate as weather.”

J o No awareness of ECEs in policies generally.

¢ Risks for South Africa due to ECEs.
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“...extreme risk might be there, but like I... indicated, subsequent to the national
climate change white paper, we just provided an overarching policy and
direction...”

5.2.2 Participants’ Reflections on ECEs and Health
Participants alluded to the intersection of ECEs and health by reflecting on the impacts
and risks that the South Africa health sector would face under a changing climate.

Participant G for example described:

“...understanding that climate change is going to be an intensifier of many existing
social problems and health problems, and we needed to find a way to ensure that

our systems are able to adapt.”

Similarly, participant H added:

” But | don't think the National Department of Health has done enough to articulate
extreme weather in the context of public health. So extreme weather as a risk for

infectious diseases...”

Additionally, participants also identified the intersection between ECEs and health
when observing the information they need to further develop and assist adaptation

efforts. Participant G emphasised the overall concern in this regard by explaining:

”...and generally, | think they're quite aware that the health care system is just not

ready.”
While participant B noted the need for increased adaptation on a local scale when they
described:

”... I don't know if a local clinic even knows about the potential climate change health
impact that we might be seeing already, and that we certainly will see more of in

future.”
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Considering the risks and impacts that the South African health sector would face
under a changing climate, participants identified 28 different risks and impacts (Figure
5.1). The three most noted ones included increased waterborne diseases, agricultural
impacts that would lead to malnutrition and food shortages as well as an increase in
diseases and the spreading thereof — each mentioned by five participants. Three
different participants each then mentioned the increased impact on vulnerable groups,
increased stress around patients with Human Immunodeficiency Virus/Acquired
Immunodeficiency Syndrome (HIV/AIDS) and increased stress around malaria
patients. The next most common impacts and risks were identified by two different
sets of the participants and include increased diseases and the spread thereof, air
guality concerns, and the decrease of the health sector budget. All other risks and

impacts were only identified by one participant each.

Increased health concerns under climate change
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Increased cost of health impacts
Increased susceptibility of the health sector
Increased vulnerability of health experts and departments on the frontline

Health sectors decreasing budget
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Figure 5.1: South African health sector risks and vulnerabilities.
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When patrticipants expressed the scientific health and climate evidence they both
wanted and needed for their professions, they indirectly noted the importance of this
interconnection within policy. Their responses reveal that more knowledge must be
formulated about the impacts expected under a changing climate and the vulnerability
of the health sector to the effects of ECEs. The participants’ responses to data that
would assist their work was broad. The most common response was the need for data
on health — for example, health indicators, data on the intersection between climate
and health, and what impacts on people and infrastructure look like which was
mentioned by participants B, F, and G. Participants B and H identified that they needed
information on agriculture and the food industry. Additionally, participants F and G
noted that disaster management and extreme events data would be valuable

information. Participant G explained:

“I would like to know after extreme weather events... what kind of people go to the

doctor or to the clinics or to the hospitals and what do they complain about?... I'd like
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to know if there's a correlation and what it looks like. | also would like to know just
after an event, what has happened to the infrastructure of a clinical hospital, what's
the impact on people and what's the impact on structures. And | think that would
enable us also then to make some kind of analysis on the impact on health systems

as aresult.”

Participant C wanted information specifically about increased temperatures including
what the future healthcare system would need to look like and the spread of diseases
under increasing temperatures. Participant C also wanted to seek data on air quality
and lower greenhouse gas impacts. Participant B wanted to look for information from
the water and education sectors. Participant H identified three other sources of data
they would want including the climate change experiences of vulnerable communities,
up-to-date costs of climate change in South Africa, and drivers of climate change.
Lastly, each of the following were mentioned once by various participants; what South
Africa faces under climate change (participant J), published research (participant A),

and resilience measurements (participant F).

5.2.3 Participants’ General Reflections on Climate and Health

When participants reflected on climate and health throughout the ENBEL interviews
two main themes could be established: vulnerabilities from climate change and
necessities for the health sector. These categories will be used in this order to view

the participants’ reflections on the nexus between climate and health.

Considering the country’s vulnerabilities from climate change, various participants had
explanations thereof. For example, participant A noted that climate change is seen as
only an environmental concern which limits understanding. Similarly, participant G

noted that there was already difficulty navigating the understanding that exists around
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climate change - thereby explaining that climate change is considered a separate
problem to multiple interconnecting sectors. Participant B identified that climate
change is weighed up against developmental and economic well-being which

decreases the focus and seriousness thereof having said:

“...often climate change response is kind of played off against development and
economic wellbeing. And that's understandable because climate change response
is going to be economically difficult...ultimately, responding well to climate change
is going to have benefits for both the economy and society, ... we could end up with
a more equitable society just by responding to climate change properly... So that the
population really understands the issues and can also put the right pressure on

politicians and... get involved in the fight against climate change.”

Participant F added to this by explaining that climate change is not considered a
funded mandate, in other words, it is not guided by the constitution where functions of
local government can be identified and given. Participant E identified that climate
change is a neglected field. Likewise, participant G emphasized that climate change
calls on the critical need for more adaptation efforts. Additionally, participant H found
that ministries and policies that cover concerns about climate change do not have a
major influence. All these responses identify the gaps in the climate industry that
increase our vulnerabilities if we do not change the way climate is considered. These
vulnerabilities amplify risks as participants identified nine of these (Figure 5.2). The
most common response identified by two participants (E and H) was in identifying that
infectious diseases would increase. Furthermore, participant H identified that climate
change impacts will be felt disproportionately whereas participants B and J noted that

women and children will be particularly vulnerable.

Lack of understanding impacts f[]

Lack of understanding responses needed T
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Figure 5.2: Vulnerabilities amplifying risk.
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Although participants’ recognitions of vulnerabilities and risks gives an overall
understanding of experts’ observations regarding the climate and health nexus, it is
beneficial to also consider their reflections on necessary changes for the health system
under a changing climate. Participant A noted that there is increased awareness
amongst health experts on the impacts of climate change, and in this way, it would be
helpful for them to acknowledge and understand their impact and contributions within
the climate-health nexus. Participant H also reflected on the health sector personnel
and mentioned that because people trust health practitioners they should be obliged
to talk about these impacts. Other issues identified include what participant B reflected
on, which was that health clinics are not aware of climate change impacts and how it
will get worse under a changing climate. Whereas participant H noted that ministries
are not taking health seriously in that they exclude the health minister in important
processes of planning. Participant G pointed out that there is an awareness that the
health sector is not prepared. Participant H also noted that the health sector has the
most trusted voice in society which strengthens the sector’s ability to create changes

in the country. Overall participant G reminded us of why health is such a critical field
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in the climate health nexus, in that everyone has a right to health and this right must

be upheld.

5.3 Interview Data

The primary data for this study was collected via semi-structured interviews with
stakeholders from or involved in research about climate, policy, and urban planning in
KZN. The interviews were structured around 16 predetermined questions around the
topics of policy generally, health and ECEs, eThekwini policy, and global and national
policy. Twelve interviews were conducted. Stakeholders included postgraduate
students, lecturers, municipality representatives, NGO representatives, a volunteer,
researchers, and academics. To uphold anonymity, as for the ENBEL data, each

stakeholder was allocated a letter as a pseudonym to substitute their name (Table

5.3).

Table 5.3: Interview participants' pseudonyms, sectors, and roles.

Participant Participant Sector: Participant Role:

Pseudonym:

K Academia Senior Lecturer

L Academia Researcher

M Government Senior Manager

N NGO Research Manager

O NGO Volunteer

P Academia and Health Researcher &

Physician

Q Academia Lecturer

R NGO Senior Manager

S NGO Director

T Governmental Research Principle Researcher
Organisation

U NGO Impact Manager

\% Governmental Research Researcher
Organisation
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The open-ended nature of the interviews allowed stakeholders to share additional
thoughts and comments on these topics. The following sections consider the six codes
established from the primary data collected which include policy necessity, policy

accountability, policy identification, scope of policies, barriers, and eThekwini policies

(Figure 5.3).

All Policies

eThekwini
Policies

Policy Scope of
Necessity Policies

Policy Policy
Liability Identification

Figure 5.3: Conceptual diagram of the climate change and health nexus.

Barriers

5.3.1 Participants’ Reflections on the Necessity of Policy

During the interviews for this study, one question asked participants whether the policy
documents of eThekwini Municipality should reflect the interrelationship between
ECEs and health. The response to this question is considered first as it sets the
foundation of the stakeholder’s understanding of the necessity for this study.
Therefore, this section reflects on the stakeholders’ replies in which all respondents
replied that it was necessary to include this interconnection, providing several reasons

in justification.
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Participants K, N, Q, R, T, and U mentioned the risks and impacts of climate change
and ECEs as the reason for policy documents needing to include this interconnection.
Participant K mentioned that without these policies, health is undermined. Participant
N explained that the lack of policies recognizing this nexus (between health and ECEs)
results in the backlog of services and provisions of the health sector due to an increase
in waterborne diseases, inaccessible medications, and increased migration.
Participant U echoed the last sentiment and added that the recognition of this nexus
in policy documents would decrease impacts and hospitalizations. Additionally,
participant U added that there would be an increase in hospital capacity as hospitals
would be more aware of the preparation necessary for these impacts, while risks like
cholera and infrastructural issues would also decrease. Participant U summarized this
statement by explaining that there would be a decrease in lives at risk as well as
impacts. This statement was also reverberated by participant Q who mentioned that
lives would be saved with policies that included ECEs and health impacts. Additionally,
participant Q explained:

“... definitely yes, there is a need... for eThekwini Municipality climate change strategy
to include the relationship between these two disciplines...climate change as well as
human health...is important in the sense that | will say a lot of people...do not

understand the relationship between these two.”

Lastly, participant R mentioned that the inclusion of these themes in policy would assist

with the risk of funds being siloed.

The next most popular reasons given for the necessity of including these themes in
policy were to encourage proactive efforts, increase awareness and education, and
due to the recent experience of ECEs in the eThekwini region. Each of these was
mentioned by three participants. For example, participants K, T, and U mentioned that
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ECEs (specifically flooding) have been experienced in the eThekwini region, and
participant K explained that it was urgent that policies, therefore, include these themes
to better prepare for these events. Participants Q, R, and U each mentioned that by
including these themes in policy we increase planning, preparation, participation, and
preparedness. Participant Q specifically highlighted the need to increase local
participation in these concerns. Finally, participants Q, R, and S recognized the need
to include these themes in policy to increase awareness and education. Participant Q
explained that it was important to increase the understanding of the nexus between
ECEs and health. Participants O, P, and V mentioned that it was necessary to include

these themes of health and ECEs in policy but did not specify why.

5.3.2 Participants’ Considerations of the Accountability of Policy

Considering that participants identified the importance of policy documents
recognizing ECEs impact on health, it was fitting to identify which sphere of
government should be responsible for these policies. Therefore, one of the interview
questions asked participants if ideal policy documents (policy documents that
recognize health impacts from ECEs and suggest methods of reducing risk) should be
enacted at national or regional level. Participants responses and reasoning have been
tabularised (Table 5.4).

Table 5.4: Interview Participants’ Responses for Policy Accountability

Participants: | Municipal | Provincial | National | Reasoning:

K X X X e Regional context
L X X X No explanations given.
M X X ¢ Increase the interconnection

between governmental
spheres and share
responsibility:

“... the literature is very clear around
everyone having a role to play with

70



climate change and so maybe the
nature of that responsibility and how
we share responsibility across the
different spheres are a much more
useful conversation to have, because
it is absolutely certain that we need to
do this through partnerships.”

¢ Regional context

¢ Regional context

v 0o|Z

¢ National government
capable of reflecting on
current affairs, advocate for
this policy and supply
resources and finances.

¢ Regional context:

“...local  strategies...should be
informed by a national strategy
because the national strategy will be
holistic... and then from then on we
can develop our own... localized
strategy that actually addresses
issues... of the community that is
specific to that particular region.”

o National government capable
of reflecting on current affairs,
advocate for this policy and
supply resources and
finances.

No explanations given.

¢ National government
capable of reflecting on
current affairs, advocate for
this policy and supply
resources and finances.

e Regional context

e Regional context

<|C|H

X|X| X

XXX

e National government
capable of reflecting on
current affairs, advocate for
this policy and supply
resources and finances.
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5.3.3 Participants’ Identification of Policy Documents

During the interviews, seven questions asked participants to identify various relevant
policy documents. Participants identified 29 policy documents of which the most
recognized included the Paris Agreement (including Sustainable Development Goals
(SDGs)), Intended Nationally Determined Contributions (INDCs), and Nationally
Determined Contributions (NDCs)) - mentioned by eight participants (M, O, Q, R, S,
T, U, V). The National Climate Change and Health Adaptation Plan 2014-2019 was
identified by six participants (M, N, Q, S, T, V; Figure 5.4). National departments (e.g.,
Health and Agriculture) and sectoral policy documents were the next most identified
policy documents given by participants K, M, S, T, and U. IPCC documents and World
Health Organisation policy documents were identified by four participants each,
namely; M, O, Q,Vand N, R, S, V. The Durban Climate Change Strategy (DCCS; M,
Q, S), Durban Climate Action Plan 2019 (M, S, T), NCCRP 2011 (M, R, T), National
Climate Change Adaptation Strategy 2017 (M, S, T), South Africa’s National Climate
Change Response Strategy 2011 (Q, S, T), and the National Heat Health Action
Guidelines 2020 (S, T, V) were identified by three participants each. The IDPs (K and
Q) and Disaster Management Act (DMA) 57 of 2002 (M and N) were mentioned by
two participants each. Various participants only once mentioned the remaining 15
policy documents. Participants L and P did not know any policies to suggest to any of

the questions.
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Figure 5.4: Infographic of policy documents identified by participants.
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5.3.4 Participants’ Contemplation on the Scope of Policy Documents

Participants were asked four questions about the extent to which policy documents
include climate change, human health under climate change, ECEs, and health
impacted by ECEs. Participants L, O, P, and U did not know policies or did not know

policies well enough to comment. The table below reviews the other participants’
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responses to these four questions and gives a brief overview of the positive and

negative extent to which policy documents include the themes of this study (Table 5.5).

Table 5.5: Scope of study’s themes in policy documents according to participants:

Positive:

Negative:

Participants Kand S
e Policies have an ‘active inclusion’ of
themes.

Participant M
e Policy can be commended.

Participant Q

e Policy documents are detailed and
highlight stakeholder responsibilities
and management contributions.

Participants R, S, and V
e Policy documents are adequate.
Participant R argued:

“l remember the policies being pretty good...and
like quiet progressive in like our department of
environmental affairs at the time... ”

Participant T

e Policy documents are: detailed and
comprehensive, sufficiently based
on scientific evidence, and mention
the necessary key points, (e.g.,
potential health impacts, key risks,
and interventions at individual and
sectoral levels).

ParticipantV
e Inclusion of mental implications and
negative impacts.

Participants K, Mand T

o Recognition of health implications
(e.g., cholera, infectious disease,
drought, flooding, lack of resources
and vector-borne diseases).

Participant Q, Tand V

Participants Kand N
e Themes are not meaningfully
included and considered, creating a
superficial review. Participant N
explained:

“So, do these policies...take into account all of
those things? | don’t think so, | don’t think they
do, at a...really meaningful level.”

Participant K
e Policy documents need to use more
scientific evidence, to assist
persuasion.

Participant N

e Policies do not consider: the
psychological impacts of climate
change, enough proactive efforts
rather than reactive efforts, and
definitions of ECEs.

o Policy for ECEs need to be reviewed -
are they adequate for building
resistance and, testing resilience
and preparedness.

ParticipantM
e Gapsinpolicy documents -e.g.,
how to deal with climate change.
e Policy documents including ECEs
need more sufficient warnings.

ParticipantR
e Policy documents need local
adaptation strategies.

ParticipantT
e Policy documents are not long and
detailed.
e Policy documents for ECEs other
than extreme heat events needed.
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e Helpful policies include the DCCS

and the Heat Health Plan. Participant V
e Policies only give a general idea of

climate risks and vulnerability.

5.3.5 Participants’ Explanations for Policy Barriers

During the interviews, participants were asked if they knew of any barriers that prohibit
the inclusion of the intersection between human health and ECEs in policy. All
respondents had a response to this question and a total of 13 themes could be
established. These themes include interdisciplinarity, lack of education and
understanding, policy and procedure, data, immediate concerns, implementation,
complexities, challenges faced by the eThekwini Municipality, resources,
unavailability, ECEs, vulnerability of the impoverished, and DRM (Table 5.6). The table
below gives an overview of what respondents mentioned under these themes

concerning the barriers of policy including the ECE-health nexus.

Table 5.6: Participants' recognized policy barriers

1) Lack of Education and Understanding
Lack of education
Participants: N, O, P, Q,R, S, T, U, V

Participant N
e Need to build expertise in government at all levels.
e School curriculum should include adaptive capacity which would then increase
resilience, the lack of which would result in a dysfunctional society.
Participants O and R
e Education is necessary at a local level to guide awareness of relevant policy
documents that can then guide action.
Participants S and U
e Lack of knowledge — alludes to necessary educational endeavours.
Participant P
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e Need for improved education.
Participant Q

e Some people do not know and believe in climate change.

e The government is responsible for creating more awareness of the nexus

between health and ECEs.

e South Africa needs more people studying climate change.
Participant T

e People do not relate ECEs to climate change.
Participant U

e People do not generally think of health under climate change.
Participant V

o Need to know examples of ECEs impacting health.

Lack of Understanding
Participants: K, M, N, P, Q, R, S, U,V

e There is a lack of understanding around the effects of ECEs at various levels,
and the need to improve this.
Participants M, Q, U, V, N
e Need for more understanding of the effects of climate change and what to do
about it.
Participant N
e Necessary to know about the impacts like the displacement of people, migration,
and pressure on health services:

“I don’t think policymakers really understand what is... going to happen.”

e People do not know the association between health and ECEs and the extent of
the impact.

e Departments outsource people due to a lack of sufficient understanding of the
topic and a lack of ability to interpret information, which argues that government
is incapable.

e Health is not added to policy because of this lack of understanding of how an
overarching framework could work.

e The lack of understanding leads to a lack of capacity to translate science into
policy and policy into action.

o Policy itself must consider this lack of knowledge and understanding.

e Policymakers do not understand what will happen to health under ECEs.

Participant P and N

e Need to improve the understanding of ECEs caused by climate change,
especially at a local level.

Participant S
e Lack of understanding of how health is impacted by climate change in which
more focus is given to sectors like agriculture and resources.
Participant M
e There is a lack of people interested in the health sector even though it is central
to well-being, arguably because the connection between climate change and
health is not well understood.

76




2) The Call for Interdisciplinary Funding, Jargon, and Cooperation
Participants: K, L, M, N, O, Q, R, U

Participant K

e There are clear disciplinary boundaries which leads to a lack of interdisciplinarity
in policy.

e There needs to be interdisciplinarity between departments to assist policy
development, in which jargon specific to disciplines needs to be shared to create
jargon that is suitable across disciplines.

e The relevant departments work in silos which weakens an interdisciplinarity
perspective and creates a superiority complex amongst disciplines.

Participant L

o |dentified a lack of cooperation between the disciplines of health, climate

change, and ECEs.
Participant M

e Alack of interdisciplinarity due to undefined boundaries lead departments to

overstep mandates.
Participant N
e Lack of interdisciplinarity between the health and environment departments.
e There is a de-link between ministries and mandates specifically around the
health department, leading to dysfunctionality in the legislative system.
e The health department does not position itself in environmental governance.
Participant O

e A need for interconnectedness that works on knowledge transfer issues.
Participant Q

e Silos between departments create a lack of collaboration.

e A more holistic approach is necessary.
Participant R

e Siloing influences around funding.

e Climate change is siloed from other social and economic issues.
Participant U

e Government as a whole works in silos

3) Policy and Procedure Interconnections and Involvements
Participants: K, M, N, O, Q, T, U, V

Participant K
e Policy documents as words rather than actual pronouncements.
e Academics and local communities need to be allowed to assist with the policy
processes.
e Everyone is responsible for these concerns however there are not singular
people or departments that vigorously defend the cause.
Participant M
e Policy documents do not always influence decision-making as they should.
e Need to increase the capacity of all stakeholders and the public around policy,
which includes identifying roles and how to address these issues.
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e Policy must be interconnected across government with shared responsibility
thereof.
e Mandates are differential between national, provincial, and local government.
e Recalled that policy documents exist to inform decision-making, planning, and
catalytic projects.
o People do not see climate change as their problem, explaining:
“People not... seeing climate change as their responsibility but as, the
responsibility of another sphere of government and maybe that needs to be
clarified a little bit...”
Participant N
e Inefficiency of government, specifically the Department of Health (DoH) - to be
more associated with climate change concerns.
Participant O

e Policy documents that include themes of climate change, ECEs, and health are
separate, making it difficult to find the nexus between these themes.

e Need for improved communication between policies and policy representatives.

e Nobody wants the responsibility of uniting policy documents and themes around
climate change - leaving these policy documents open to individual
interpretation.

Participant Q
e l|dentified a lack of stakeholder involvement and commitment in which the private
sector and civil society need to take responsibility for driving policy.
e Recognized that ignorance perpetuates climate change concerns.
e Government does not feel the need to respond to these concerns immediately.
Participant T

e Plans remain in draft form.
Participant U

e Evoked that one is not familiar with the policy until it applies to you.
Participant V

o Continuity of issues across government persons, for example, when there are
elections, past work does not continue with the new government members.

4) Data Availability, Sharing, and Funding
Participants: K, M, O, P, T, U, V

Participant K
¢ Need to mainstream data via sources like research and news feeds.
Participant M
e Noted that data needs to be globally recognised and funded.
Participants O and V
e ldentified concerns around data access, collection, quality, resolution, and
continuity.
Participants P and V

e Identified the importance of having data that is well-known amongst societies,
freely accessible, grouped together, and openly shared.
Participant T
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e Argued that there is a data limitation regarding health as it is not well detailed.
Participant U

e Issue around data, a barrier to policy due to the novelty of the nexus.
Participant V

e Generally, not enough data.

5) The Prioritization of More Immediate Concerns
Participants: K, L, M, N, P, Q, R
Participants K, L, and Q

e Poverty was particularly a concern that continues to take the focus away from
policy concerns.
Participant K
e Gender and environmental issues are more immediate concerns.
Participant L
e Housing is an immediate concern that takes precedence over policy concerns.
Participant N
o |dentified infrastructural failure, broken sewerage lines, closed beaches, and
focus on energy, financial crisis, HIV/AIDS, Tuberculosis (TB), and Malaria.
Participant Q:

“...the reason why climate change is not as... important as it should be, [is]
because we are dealing with so many social issues in the country which again
makes climate change... not so significant [an] issue... for example,... you
look at the issue of demonstrations, you look at the issue of crime, you look at
the issue of corruption, you look at the issue of poverty..., lack of
infrastructure...”

e Immediate concerns take focus away from other concerns like policy, in which
the best way to work on all these concerns as well as those of policy is if the
country prioritizes these issues better.

Participant R
e Unemployment as an immediate concern.

6) The Need to Focus on Implementation Strategies
Participants: N, O, Q, U, V

Participants N and V
e Improve recognition of policy documents that can then feed into policy
implementation and additionally ensure policy documents are suitable for
implementation and the ability to translate policy into action.
Participants N and U
o Policies in South Africa are good, but implementation falls short.
Participant O
e Policy processes are slow which creates a decrease in immediate action.
Participants Q and V
e Lack of implementation.
Participant Q
e Implementation issues due to policies that are created for administrative
purposes only.
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7) The Complexities of the ECE-Health Nexus
Participants: K, L, P, T

Participants K, L, and T
e Climate change and ECEs influencing health is complex and conceptually tricky.
e The causal pathways are difficult to directly relate to climate change.
Participants L and P
e The topic is difficult to distinguish between broader causes and proximate
causes to an extent that they can then be included in the policy, and it is
especially difficult to relate it to health.

8) Challenges Faced by eThekwini Municipality
Participants: K, L, U, V

Participants K, U, and V

e The eThekwini government is failing to achieve its commitments and is difficult
to work with.

Participant K
e The Municipality has lost direction.
Participant L
o Described the level of preparation of the Municipality as inadequate, as seen
after the flooding events in 2022.

e The Municipality needs to increase efforts to assist in decreasing the impacts of
ECEs, especially regarding informal settlements.

9) The Restraints of a Lack of Resources
Participants: K, N, O, Q

e General lack of resources shared within municipalities.
Participant K

e Resource constraints include budget limitations.
Participant Q

e Lack of resources prevents a full understanding of the impacts of climate change

and the response thereof.

e Improving resource allocation will assist in addressing climate change concerns.
Participant O

e Improved resource allocation is necessary.

10) City Officials lack Availability, Capacity, and Incentives
Participants: M, S, V

Participants M and V
o City officials and people tasked to deal with these concerns are busy.
e Participant M described:
“So quite often city officials are already sort of really busy and... dealing with
immediate problems that they have.”
Participants S and V
e Lack of incentives, willingness, and capacity.
Participant S
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o Staff are not actively involved.

11) Expanding and Improving the Preparation of ECEs
Participants: K, S, V

Participant K
e South Africa can respond to ECEs and provide aid however, it is curative and
not preventative.
e Some people believe that ECEs do not happen.
Participants K and S
e ECE policy should exist.
Participant V

o |dentified the need for policy documents beyond that of heat, for example, a
policy for ECEs like flooding.

12) Vulnerability of the Impoverished
Participants: L and N

o Focus must be placed on local-level vulnerability because of high levels of
vulnerability and risks.
Participant N
e Must build capacity for resilience as public health resilience depends on basic
health services such as water, infrastructure, and sanitation.

13) The Need to Improve Disaster Risk Management
Participants: K and O

Participant K
e DRM should be part of policy and thus part of municipal mandates.
e DRM seems separate from the environmental department, especially at a local
level and thus it needs to be updated, tested, and considered in regional

contexts.
e Lack of civil society’s inclusion in DRM.
Participant O

e There is a general need for better DRM.

5.3.6 Participants’ Perceptions of eThekwini Policies

During the interviews, two questions asked participants to reflect on eThekwini
policies. The first question asked whether the participant felt that the themes of climate
change, ECEs, and health are currently adequately reflected upon in the eThekwini
policy documents. Seven participants (K, L, M, O, S, U, and V) did not know the extent
to which these themes are reflected in policy. Notably participant K noted that they

suspect not, although they are not entirely sure. Participant M said they are not sure
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specifically about the theme of health. Participant O did not know a response to the
question but did explain that policy is vital in recovering from ECEs. Participants N, P,
Q, R, and T had various responses. For example, participant N explained that due to
the lack of bylaws that are updated, policy documents are not inclusive of the theme
of ECEs. Adversely, participant Q noted that eThekwini policy documents are not
inclusive of health effects but are inclusive of climate change and ECEs. Participant P
identified a lack of recognition of these themes and participant R also noted that it is
likely that these themes are not adequately reflected upon because nationally there is
not much recognition in policy documents and generally it is even less so for regional
policy documents. Participant T differed from other responses in that they explained
that policy documents adequately reflect upon topics of risks, adaptation, and
resilience, stating:

“I mean they are there, they know what the risks are and what needs to be done to adapt and

build resilience.”

The second question asked if participants feel that eThekwini adequately has efforts
of action to address climate impacts on health and to give examples if so. Only
participants M, N, O, and P had a response. Participant M reflected on the strategic
response of eThekwini, explaining that it is good in terms of vector and water-borne
disease preparations however, it is not adequate when regarding indirect impacts like
agricultural impacts. Moreover, operational efficiency and performance are eroded by
capacity and reduction of service delivery. Participant M also added that
implementation is a large concern when regarding the response to this question.
Participant N noted that bylaws exist, but they are outdated and not reflective of ECEs.
Participants O and P both explained that the actions of the eThekwini Municipality are

inadequate and do not have enough work done on them.
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5.4 Policy Data

The last set of data used for this study was a collection and analysis of various policy

documents with a bearing on eThekwini, collected through a process of online

document identification, and on recommendation from the respondents in the ENBEL

study and of the interviews that yielded the primary data for this study. Policy

documents were tabularised with various sections of information collected (Appendix

H). Approximately 120 policy documents were reviewed but a total of 94 were

tabularised based on relevance, inclusion of themes, and connection to eThekwini

(Figure 5.5).
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Figure 5.5: Flow diagram of policy identification, screening, eligibility, and inclusion in
this study.

If the themes were included in the policy the table received a tick mark and a green
colouring, alongside a quotation from the policy (Table 5.7). If the theme was not found
within the policy, a cross mark would be placed in the table and marked orange (Table
5.7). The years of the policy documents ranged from 1996 to 2023 with the majority
(12 policies) having been released in 2015. Policy document levels varied from
municipal, national, and international. Policy types included acts, guidelines, the South
African constitution, declarations, summaries, documents, reports, plans, green and
white papers, charters, analysis tools, strategies, frameworks, reviews, action plans,
IDPs, Bills and contributions. The first section of the results is the policies’ inclusions
of themes. Within this section the first two sub-headings separate policy documents
that alluded to versus specified this intersection. Thereafter, the four themes
established from the thematic analysis of the policy documents are discussed: ECEs,

ECE impacts, vulnerable groups, and suggested changes.

Table 5.7: Inclusion of themes within each of the policy documents.

Policy Name Year Weather | Climate Climate ECEs Health ECEs/Hea.Ith
Change Intersection

South African Constitution, Chapter 2: Bill of Rights 1996
White Paper on Environmental Management Policy 1997
No. 107 of 1998: National Environmental Management Act 1998
Climate Change and Human Health: Impact and Adaptation | 2000
No. 8 of 2001: South African Weather Service Act 2001
Disaster Management Act 2002
No. 46 of 2003: National Environmental Management

2003
Amendment Act
No. 61 of 2003: National Health Act 2004
No. 8 of 2004: National Environmental Management

Amendment Act 2004
Minister for Provincial and Local Government Disaster 2005
Management Act, 2002 (ACT NO. 57 OF 2002)
Using climate to predict infectious disease epidemics 2005
Health and Climate Change: the “now and how” A policy

: h 2005
action guide
No. 13 of 2005: Intergovernmental Relations Framework 2005
Act
Air Quality Management Plan for eThekwini Municipality, 2007
Kwa-Zulu Natal, South Africa
Climate Change: What does it mean for eThekwini 2007
Municipality?
Libreville Declaration on Health and Environment in Africa 2008
Climate Change and Health 2008

No. 24 of 2008: National Environmental Management:
Integrated Coastal Management Act
Climate change and health Report by the Secretariat 2008

2008
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Euroheat; Improving Public Health Responses to Extreme

Weather/ Heat-waves 2009
No. 14 of 2009: National Environmental Laws Amendment
Act 2009
KwaZulu-Natal Health Act 2009
Climate Change and Health 2009
Protecting Health from climate change; Global Research 2009
Priorities
Municipal Adaptation Plan; Health and Water 2009
National Climate Change Response Green Paper 2010
South African Risk and Vulnerability Atlas 2010
Department of Environmental Affairs Annual Report 2011
Community-based Adaptation to Climate Change in Durban | 2011
National Climate Change Response White Paper 2011
Durban’s Municipal Climate Protection Programme: Climate 2011
Change Adaptation Planning for a Resilient City
Department of Environmental Affairs Annual Report 2012
Durban Adaption Charter 2012
Durban Adaption Charter 2013
Climate Change and Health: A Tool to Estimate Health and 2013
Adaptation Costs
National Environmental Health Policy 2013
Protecting Health from Climate Change; Vulnerability and 2013
Adaptation Assessment
KZN Department of Public Works, Risk Management 2014
Strategy
WHO guidance to protect health from climate change 2014
through health adaptation planning
Durban Adaption Charter Annual Report 2014
Health in All Policies (HiAP) Framework for Country Action 2014
National Climate Change and Health Adaptation Plan 2014
Act No. 25 of 2014: National Environmental Management 2014
Laws Amendment Act
Durban Climate Change Strategy 2014
South African Development Community; Climate Change 2015
Strategy and Action Plan
Department of Health Notice 1229 OF 2015 2015
Climate and Health Country Profile - South Africa 2015
Operational Framework for Building Climate Resilient 2015
Health Systems
Sendai Framework for Disaster Risk Reduction 2015
Act No. 16 of 2015: Disaster Management Amendment Act 2015
South Africa’s Intended Nationally Determined Contribution
(INDC) 2015
National Department of Health Strategic Plan 2015-2020 2015
Department of Health Strategic Plan 2015
The Millennium Development Goals Report 2015
Durban Adaption Charter Report 2015
eThekwini Municipality Integrated Development Plan 2015
Evidence and policy in South Africa’s Department of 2016
Environmental Affairs
Annual Climate Change Report 2016
Health and Climate Change 2016
Durban Adaption Charter Report 2016
eThekwini Municipality Integrated Development Plan 2016
Durban Resilience Strategy 2017
eThekwini Municipality Integrated Development Plan 2017
The Libreville Declaration on Health and Environment in

: 2018
Africa
Draft National Climate Change Adaptation Strategy 2018
Updated Climate Change Projections for eThekwini 2018
Municipality
Durban Adaption Charter 2018
COP24 special report: health and climate change 2018
Port of Durban Strategic Environmental Assessment;
Strategic Impact Assessment & Strategic Environmental 2019
Management Plan Draft
National Climate Change Adaptation Strategy 2019
Durban Climate Action Plan 2019
Durban Adaption charter 2019
eThekwini Municipality Integrated Development Plan 2019
Review
eThekwini Municipality Integrated Development Plan 2019
DCCS Annual Report 2019
Department of Health Strategic Plan 2020
South Africa's Low-emission Development Strategy 2050 2020
National Heat Health Action Guidelines 2020
Durban Adaptation Charter Report 2020
KwaZulu-Natal Department of Health Strategic Plan 2020
National Climate Change Adaptation Strategy 2020
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eThekwini Integrated Resource Plan Draft 2020 v X v v X X
eThekwini Municipality Integrated Development Plan 2020 X X v v v X
eThgkwml Municipality Integrated Development Plan 2021 X X v v v v
Review

National Health Research Strategy: Research Priorities For

South Africa 2021-2024 2021 X X v X ¢ X
Draft National Climate Change and Health Adaptation Plan

2020 - 2024 2021 v v v v v v
First Nationally Determined Contribution under the Paris 2021 v v v v v X
Agreement

Trading Services eThekwini Water Policy 2021 X X X X v

Climate Change an_d Health Research: Current Trends, 2021 v X v v v X
Gaps and Perspectives for the Future

eThng|n| Municipality Integrated Development Plan 2021 X v v v v v
Review

Climate Change Bill 2022 v v v v v v
eThgkwml Municipality Integrated Development Plan 2022 X X v v v v
Review

Synthesis Report of the IPCC Sixth Assessment Report 2023 v X v v v v
(AR6) Summary for Policymakers

eThekwini Municipality Integrated Development Plan 2023 v v v v v v

5.4.1 Policy Documents Inclusions of Themes

Out of the 94 policy documents tabularized, 42 included the weather theme, 50

included the theme of climate, 74 included the climate change theme, 72 included the

ECE theme, 78 included the health theme and lastly, 47 included the theme for the

interconnection between health and ECEs (Figure 5.6).
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Figure 5.6: Percentage of themes included in policy documents.
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When considering the overall inclusion of themes, five policy documents included none
of the themes, 11 included one theme, seven included two themes, 11 included three
themes, 19 included four themes, 17 included five themes and 24 included all six

themes (Figure 5.7).
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Figure 5.7: Policy documents’ inclusions of themes.

5.4.2 Policy Coverage of ECEs and Health

Out of the 94 policy documents collected, 47 included the intersection between ECEs
and health which equates to 50% (Table 5.8). When considering how many of these
policy documents were created within one year, two batches stand out, the first is six
of the policy documents created in 2015 and the second is four policy documents
created in 2013. The policy types and statuses included nine reports, seven strategies,
six IDPs, five guidelines and five plans, two frameworks and one of each of the
following: document, declaration, summary, atlas, white paper, charter, analysis tool,
policy, act, profile, review, and bill. Considering the policy documents’ levels, there

was an equal number of international and municipal policy documents as both had 17
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policy documents, while national policies only included 13 policy documents. When

policy documents were reviewed to determine whether they included the intersection

between ECEs and health, two categories could be established; policy documents that

alluded to the intersection and policy documents that explicitly stated the intersection.

The following sections will review these categories and further delve into themes found

within the data. Each policy was given a policy reference to assist in easier reference

thereof (Table 5.8).

Table 5.8: Table of policy documents reflecting on ECEs and health, and policy

references.
Policies Including the intersection between ECEs and Health: Policy
Reference:

Climate Change and Human Health: Impact and Adaptation 2000 1
Using climate to predict infectious disease epidemics 2005 2
Health and Climate Change: the “now and how” A policy action guide 2005 3
Climate Change What does it mean for eThekwini Municipality? 2007 4
Libreville Declaration on Health and Environment in Africa 2008 5
Climate change and health 2008 6
Climate change and health Report by the Secretariat 2008 7
Euroheat; Improving Public Health Responses to Extreme Weather/ Heatwaves 2009 8
Climate change and health 2009 9
Municipal Adaptation Plan; Health and Water 2009 10
South African Risk and Vulnerability Atlas 2010 11
Community-based Adaptation to Climate Change in Durban 2011 12
National Climate Change Response White Paper 2011 13
Durban’s Municipal Climate Protection Programme: Climate Change Adaptation Planning fora | 2011 14
Resilient City

Durban Adaption Charter 2013 15
Climate Change and Health: A Tool to Estimate Health and Adaptation Costs 2013 16
National Environmental Health Policy 2013 17
Protecting Health from Climate Change; Vulnerability and Adaptation Assessment 2013 18
WHO guidance to protect health from climate change through health adaptation planning 2014 19
National Climate Change and Health Adaptation Plan 2014 20
Durban Climate Change Strategy 2014 21
South African Development Community; Climate Change Strategy and Action Plan 2015 22
Department of Health Notice 1229 OF 2015 2015 23
Climate and Health Country Profile - South Africa 2015 24
Operational Framework for Building Climate Resilient Health Systems 2015 25
Sendai Framework for Disaster Risk Reduction 2015 26
eThekwini Municipality Integrated Development Plan 2015 27
Health and Climate Change 2016 28
Durban Adaption Charter Report 2016 29
eThekwini Municipality Integrated Development Plan 2016 30
Durban Resilience Strategy 2017 31
eThekwini Municipality Integrated Development Plan 2017 32
Draft National Climate Change Adaptation Strategy 2018 33
Durban Adaption Charter 2018 34
COP24 special report: health and climate change 2018 35
National Climate Change Adaptation Strategy 2019 36
Durban Climate Action Plan 2019 37
South Africa’s Low-emission Development Strategy 2050 2020 38
National Heat Health Action Guidelines 2020 39
National Climate Change Adaptation Strategy 2020 40
eThekwini Municipality Integrated Development Plan Review 2021 41
Draft National Climate Change and Health Adaptation Plan 2020 - 2024 2021 42
eThekwini Municipality Integrated Development Plan Review 2021 43
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Climate Change Bill 2022 44
Synthesis Report of the IPCC Sixth Assessment Report (AR6) Summary for Policymakers 2022 45
eThekwini Municipality Integrated Development Plan Review 2022 46
eThekwini Municipality Integrated Development Plan 2023 47

Policy Documents that Alluded to ECEs and Health Intersection
A total of 10 policy documents alluded to the intersection between ECEs and Health

(Table 5.9).

Table 5.9: Table of policy documents alluding to the intersection between ECEs and
health.

Policies Alluding to the ECEs and Health Intersection: Policy Reference:
Using climate to predict infectious disease epidemics 2005 2
Libreville Declaration on Health and Environment in Africa 2008 5
Sendai Framework for Disaster Risk Reduction 2015 26
eThekwini Municipality Integrated Development Plan 2015 27
Health and Climate Change 2016 28
Durban Adaption Charter Report 2016 29
eThekwini Municipality Integrated Development Plan 2016 30
eThekwini Municipality Integrated Development Plan 2017 32
Draft National Climate Change Adaptation Strategy 2018 33
eThekwini Municipality Integrated Development Plan Review 2021 41

Two themes could be identified from these policy documents: health threatened by
climate change, and positive and negative impacts on health. Considering the first
theme - out of the ten policy documents, nine policy documents (2, 5, 26, 27, 28, 29,
32, 33, 41) noted climate change as a threat to health but did not specifically refer to
ECEs under climate change. When considering these nine policy documents, three of
them noted that health was not the only sector influenced by climate change (26, 27,
33). One policy document (26) further noted that the impacts are specifically felt locally
and communally. Additionally, the Health and Climate Change (2016:2) policy
document that noted climate change as a threat to health, explained further that health

must be prioritised:
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“The Secretariat proposes the following strategic priorities in light of the Paris

Agreement[:] Expanding the public health response to climate change.”

Policy document 34 noted that health is a key sector under adaptation. Policy 34
additionally identified that in South Africa there is a lack of understanding between
health and climate. Policy 30 identified that projects done in the eThekwini Municipality
have assisted in the increased inclusion and consideration of the climate and health
nexus. Lastly, policy 2 alluded to the intersection by explaining that climate change
calls for epidemic preparation such as early warning systems for Rift Valley Fever -
the policy however did not specifically identify ECEs as having a direct impact on
health. The second theme found in these policy documents was the recognition that
the environment can have negative and positive effects on health which was found in
two of the ten policy documents (30, 41). The eThekwini Municipality IDP Review

(2021:146) stated;

“The environment in which people live has the potential to be promotive of health or
to impact negatively on health due to the presence of various environmental health

risks.”

Policy Documents that Stated the ECE and Health Intersection

There were 37 policy documents that stated the direct intersection between ECEs and
health (Table 5.10). There were six themes established from these policy documents
which include: ECEs impact health, heatwaves, rainfall/floods, disease, quantification
difficulties, and cold snaps. These themes categorise how policy documents state the

interconnection between ECEs and health.

Table 5.10: Policy documents that state the interconnection between ECEs and health.

Policies Including ECEs and Health Intersection: Policy
Reference:

Climate Change and Human Health: Impact and Adaptation 2000 1

Health and Climate Change: the “now and how” A policy action guide 2005 3
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Climate Change What does it mean for eThekwini Municipality? 2007 4
Climate Change and Health 2008 6
Climate Change and Health Report by the Secretariat 2008 7
Euroheat; Improving Public Health Responses to Extreme Weather/ Heatwaves 2009 8
Climate Change and Health 2009 9
Municipal Adaptation Plan; Health and Water 2009 10
South African Risk and Vulnerability Atlas 2010 11
Community-based Adaptation to Climate Change in Durban 2011 12
National Climate Change Response White Paper 2011 13
Durban’s Municipal Climate Protection Programme: Climate Change Adaptation Planning for a | 2011 14
Resilient City

Durban Adaption Charter 2013 15
Climate Change and Health: A Tool to Estimate Health and Adaptation Costs 2013 16
National Environmental Health Policy 2013 17
Protecting Health from Climate Change; Vulnerability and Adaptation Assessment 2013 18
WHO guidance to protect health from climate change through health adaptation planning 2014 19
National Climate Change and Health Adaptation Plan 2014 20
Durban Climate Change Strategy 2014 21
South African Development Community; Climate Change Strategy and Action Plan 2015 22
Department of Health Notice 1229 OF 2015 2015 23
Climate and Health Country Profile - South Africa 2015 24
Operational Framework for Building Climate Resilient Health Systems 2015 25
Durban Resilience Strategy 2017 31
Durban Adaption Charter 2018 34
COP24 special report: health and climate change 2018 35
National Climate Change Adaptation Strategy 2019 36
Durban Climate Action Plan 2019 37
South Africa’'s Low-emission Development Strategy 2050 2020 38
National Heat Health Action Guidelines 2020 39
National Climate Change Adaptation Strategy 2020 40
Draft National Climate Change and Health Adaptation Plan 2020 — 2024 2021 42
eThekwini Municipality Integrated Development Plan Review 2021 43
Climate Change Bill 2022 44
Synthesis Report of the IPCC Sixth Assessment Report (AR6) Summary for Policymakers 2022 45
eThekwini Municipality Integrated Development Plan Review 2022 46
eThekwini Municipality Integrated Development Plan 2023 47

The most popular theme was the recognition of ECEs affecting health, which was
identified by 21 policy documents (1, 7, 9, 10, 11, 13, 17, 18, 19, 20, 21, 22, 24, 25,
31, 35, 36, 38, 40, 43, 44). The Climate Change Bill (2022:2) emphasized:

“...climate variability...including the increased frequency and intensity of extreme

weather events, will affect, amongst other things, human health...”

Out of these policy documents,14 (7, 10, 11, 13, 18, 19, 20, 22, 24, 31, 35, 36, 38, 44)
made the direct statement that ECEs affect health. Additionally, seven of the 21 policy
documents (10, 11, 17, 21, 36, 40, 43) gave a specific location in which the ECEs
affect health; eThekwini (10, 21, 43) and South Africa (11, 17, 36, 40). The Municipal

Adaptation Plan; Health and Water (2009:14) explained:

“Water...and health...have been identified as potentially being critically affected by

climate change in Durban.”
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The National Environmental Health Policy document (2013:31) mentioned:

“Human beings are directly and indirectly exposed to climate

change...Consequently, many South Africans are vulnerable...”

Furthermore, four of the 21 policy documents (3, 9, 11, 25) gave additional information
on the ECE-health nexus. Policy 3 explained that ECEs reveal the health sector's
preparation and response shortcomings, and the need for mechanisms to protect
health and detect the impacts that will be experienced. Climate Change and Health

(2009:5) noted that health systems need to be strengthened to cope with ECESs:

“Strengthen health systems to cope with the health threats posed by climate change,

including emergencies related to extreme weather events...”

Policy 11 added that generally, the environment determines residents’ health. Lastly,
Operational Framework for Building Climate Resilient Health Systems (2015:8) noted

that ECEs are increasing in frequency and intensity which will increase health impacts:

“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...”

The next most common theme was heatwaves, in which ten policy documents (1, 4,
6, 8, 12, 23, 37, 39, 45, 46) made the recognition of heatwaves affecting health.
Euroheat; Improving Public Health Responses to Extreme Weather/ Heatwaves

(2009:3) described:
“Heat threatens health. Hot weather can cause illness and kill.”

Some policy documents gave additional information, like policy document 1 explained
that heatwaves impact health via heat-related illness and morbidity. Policy document

12 reflected on heatwaves increasing pressure on healthcare facilities. Lastly, policy
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documents (23, 39) noted that heatwaves threaten the health of vulnerable human

populations.

When reflecting on disease risks from ECEs, five policy documents (12, 13, 14, 15,
16) recognised this. Durban’s Municipal Climate Protection Programme: Climate

Change Adaptation Planning for a Resilient City (2011:18) explained:

“Contingency plans should be developed for each response unit including...: Early

warning of disease outbreaks and extreme weather...”

Out of the five policy documents, only one policy document (12) adds that eThekwini

is particularly at-risk regarding vector- and water-borne diseases.

Only four policy documents (1, 34, 42, 47) reflect on rainfall/ flood events. For example,

eThekwini Municipality IDP (2023:272) explains:

“Key risks posed by these extreme rainfall events include threats to lives and
livelihoods, damage to and loss of property (public and private) and decreased water
quality...”

When regarding the documents under the theme of rainfall/flooding, two policy
documents (42, 47) reflected on locations specifically threatened by floods and rainfall
which were KZN and eThekwini. Policy document 34 mentioned that flood risk
reduction will increase health benefits. The Climate Change and Human Health:
Impact and Adaptation (2000:18) reflected on extreme rainfall events causing
mosquito-borne diseases, floods, water contamination, and increased hospital

admission:

“.rainfall events triggering mosquito-borne disease outbreaks...flood
disaster...contamination of the water supply with human or animal
waste...thunderstorms and high humidity leading to short-term increases in hospital

admissions for respiratory and cardiovascular diseases...”
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The last theme from the policy documents that state the interconnection between
ECEs and health, is the recognition of the difficulty in quantifying the impacts of ECEs
on health. Policy documents 11 and 42 made this recognition. South African Risk and
Vulnerability Atlas (2010:41) added to this statement by explaining that health impacts

are sometimes indirect which makes quantification thereof difficult:

“Determining how environmental conditions at different scales change, and how they
influence or determine human health is a challenge...Effects of climate change on
human health are particularly critical, since climate change itself is a gradual process
and its effects on human health are mostly indirect, not easily quantified and their

manifestation is complex.”

5.4.3 Common Themes in Policy Documents that Reflected on ECEs and Health
Having considered the policy documents that allude to and state the interconnection
between ECEs and health, the sections below consider four themes that all these
policies identified. These themes include ECEs, impacts, vulnerable groups, and

suggested changes.

ECEs Named in Policy Documents

Out of the 47 policy documents that recognised the intersection between ECEs and
health, 20 policy documents identified specific ECEs that impact health. The most
popular ECE recognised in these policy documents was heatwaves, identified by 15
policy documents (1, 4,6, 7,11, 12, 16, 19, 22, 31, 33, 35, 37, 40, 43). Climate Change
and Health (2008:2) explained:

“Higher temperatures will change the distribution, and increase the burden, of
various vector-borne, foodborne, and water-related infectious diseases...Greater
frequency and intensity of heat waves will increase mortality and the incidence of

heat stress and heat stroke. Evidence shows that this is already occurring.”
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The next most common ECE identified was rainfall and flood events in which 13 policy
documents (1, 10, 11, 13, 19, 22, 24, 31, 35, 39, 40, 42, 43) noted this. From these
policy documents, ten of these policy documents (1, 5, 10, 11, 19, 31, 35, 39, 40, 43)
specifically noted extreme precipitation while eight policy documents (11, 13, 22, 24,
35, 39, 40, 42) noted flooding. The third most common ECE identified was droughts
which were recognized in 11 policy documents (10, 11, 13, 16, 19, 22, 35, 39, 40, 42,
43). There were three ECEs named by two policy documents each: tropical cyclones
(5, 22), wildfires (35, 42), and tornadoes (39, 42). Lastly, only policy document (19)
identified cold snaps. When reviewing the policy recognition of ECEs it is helpful to
note that seven policy documents identified one ECE, five policy documents identified
two and four different ECEs, and five policy documents each identified three, five and

six ECEs (Figure 5.8).
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Figure 5.8: Policy documents mention of ECEs.
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ECE Impacts Reviewed in Policy Documents

Out of the 47 policy documents, 26 of them gave examples of health impacts under
ECEs (Figure 5.10). Most of the policy documents reflected on the general impacts of
ECEs as well as heatwave impacts. The South African Risk and Vulnerability Atlas

(2010) gave various impacts of ECEs and the health implications thereof (Figure 5.9):
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Figure 5.9: South African Risk and Vulnerability Atlas (2010;42) health effects of
climate change.

Fewer policy documents detected the impacts experienced under extreme rainfall/
flood events and the least reflected on drought impacts. For example, eThekwini
Municipality IDP (2023:949) explained:

“The Municipality has identified several climate change risks which may include: An
increase in heat-related vector-borne (e.g., malaria) and water-borne (e.g., cholera)
illnesses; An increase in heat stress, leading to dehydration, particularly for those

that reside in the Municipality, as well as children and the elderly...”

Additionally, 19 policy documents (1, 4, 6, 7, 10, 13, 16, 20, 21, 22, 24, 25, 33, 35, 36,
38, 42, 43, 45) considered the impacts generally. Furthermore, 14 policy documents
(1,6,7,8,12, 22, 33, 35, 37, 39, 40, 45, 46, 47) noted the impacts of heatwaves, nine

policy documents identified the impacts of excessive precipitation (1, 10, 42, 47) and
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floods (13, 24, 35, 40, 42), and only two policy documents (10, 13) noted those of
droughts. Policy documents that noted the general impacts of ECEs had eight main
impacts; water-borne diseases were identified by nine out of the 26 documents, vector-
borne diseases were noted by eight policy documents, malaria risks were
distinguished by seven policy documents, infectious diseases and food-borne
disease/pathogens were each recognised by six policy documents, five policy
documents each documented psychological impacts, decreased food
production/supply and mortality. COP24 special report: Health and Climate Change

(2018:20) considered pathogens because of different ECEs:

“Rising temperatures, floods and droughts also affect food safety; for example, rising
temps can increase the levels of pathogens in food sources...and flooding increases

the risk that pathogens will spread from livestock.”

Considering the psychological impacts, the COP24 special report: Health and Climate

Change (2018:20) for example noted:

“For example...mental illness after extreme weather events, climate-related

displacement, immigration and loss of culture, can be lifelong.”

Of these 19 policy documents that identified general impacts of ECEs there were also
four policy documents that each accounted for water supply disruptions, population
displacement, and respiratory illness, disease, and infection. Out of the 14 policy
documents that reflected on heatwave impacts; 7 policy documents acknowledged
mortality, and four policy documents each recognized heatstroke and water-borne
diseases. For example, Climate Change and Health Report by the Secretariat (2008:2)

explained:

“Greater frequency and intensity of heat waves will increase mortality and the

incidence of heat stress and heat stroke.”
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In connection with these policy documents, five policy documents associated health
impacts of floods in which vector-borne diseases, water supply disruption, and
population displacement were each identified in two policy documents. COP24 special

report: Health and Climate Change (2018:20) reflected on this:

“Climate change has indirect effects on health due to ecological changes, such as
food and water insecurity and the spread of climate-sensitive infectious diseases,
and also to societal responses to climate change, such as population displacement

and reduced access to health services.”

For the policy documents that recalled the impacts of excessive precipitation, there
were four policy documents; of which morbidity, infrastructural damage and water
contamination/decreased water supply were each also identified by two policy
documents. For example, the Synthesis Report of the IPCC Sixth Assessment Report
(AR6) Summary for Policymakers (2022:6) considered infrastructural damages
saying:

“Individual livelihoods have been affected through, for example, destruction of

homes and infrastructure, and loss of property and income...”

Lastly, a minority of policy documents reflected on drought impacts, however out of
the two policy documents that did, both were conscious of heat stress. By way of
illustration, Climate Change and Health: A Tool to Estimate Health and Adaptation

Costs (2013:21) describes:

“Droughts...direct and indirect health effects, through reduced crop productivity,
more animal deaths, pests, relocation, fires...risk for infectious diseases, inadequate

water supply and sanitation services, acute respiratory infections...”
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Figure 5.10: Policy documents reflection of ECEs impacts.

Reflection of Vulnerable Groups within Policy Documents

Of the 47 policy documents, 16 noted vulnerable groups including: the elderly, the
young, socio-economically disadvantaged, those with pre-existing health conditions,
women, and lastly, outdoor workers and urban and rural areas (Figure 5.11). Of the
16 that mentioned vulnerable groups seven just mentioned that there are vulnerable

groups but did not specify any. The most popular vulnerable group was identified by
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nine policy documents (2, 4, 12, 13, 22, 35, 39, 43, 47) which was the elderly. The
young were noted by eight policy documents (2, 4, 12, 13, 23, 39, 43, 47). Socio-
economically disadvantaged groups were mentioned in four policy documents (2, 13,
30, 39). Those with pre-existing health conditions were referred to within three policy
documents (2, 12, 39) as a vulnerable group. Only two policy documents (13, 19)
brought up women as a vulnerable group. The NCCRP (2011:19) explained numerous

vulnerable groups:
“Furthermore, direct physical temperature stresses pose particular risks for children,
the elderly and socio-economically vulnerable communities. Women, as primary
caregivers, are put under additional strain looking after sick and elderly household
members whilst maintaining a household.”

Lastly, one policy document noted outdoor workers (4), urban (20) and rural (42) areas

as vulnerable groups.
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Figure 5.11: Policy documents identification of vulnerable groups.
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Policy Documents Suggested Changes

From of the 47 policy documents that identified the intersection between ECEs and
health, 29 also identified necessary changes and strategies to strengthen this
intersection (Figure 5.12). These suggested changes can be categorized into seven
themes: needed increases in aspects of preparation for ECEs, cooperation, health
facilities and sectoral changes, disaster/emergencies/ECEs, information/data,
education, and health personnel. Furthermore, 18 policy documents (6, 8, 9, 10, 11,
12, 14, 16, 19, 21, 25, 26, 33, 34, 35, 36, 41, 42) identified the theme of necessary
increases in methods of adaptation and preparation for ECEs. There were 31
increases identified by these 18 policy documents of which the three most common
were identified by two policy documents each and included: the need for increased
understanding (e.g., understanding between climate change and health impacts),
strengthening healthcare delivery and climate resilience, and increased early warning
systems and surveillance. One example of this can be taken from the Draft National

Climate Change Adaptation Strategy (2018:13):

“There is a lack of understanding of the linkages between climate and health in South

Africa (e.g., quantitative link between high temperatures and mortality).”

Of the 29 policy documents, 13 policy documents (7, 8, 10, 19, 22, 25, 26, 30, 33, 35,
37, 41, 42) identified necessary co-operation between various sectors, levels, and
stakeholders. Out of these, 22 needs were identified of which the most popular was
cooperation, coordination, and collaboration between key sectors (e.g., health and
water), which was identified by three policy documents. The WHO Guidance to Protect
Health from Climate Change through Health Adaptation Planning (2014:26) identified

this need for cooperation, coordination, and collaboration:

“...intersectoral coordination and collaboration are often required to address health

impacts.”
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Additionally, 12 policy documents (12, 20, 21, 25, 26, 28, 33, 35, 36, 39, 40, 45) noted
necessary changes in the health sector as well as health facilities. These 12 policy
documents identified 21 key changes regarding health facilities and the health sector,
none were mentioned by more than one policy each. Health and Climate Change

(2016:2) clarified:

“...to strengthen the climate resilience of their health systems, for example through
improved disease surveillance and preparedness for extreme weather events,
ensuring climate-resilient health facilities, with access to essential services such as

energy, water and sanitation...”

Moreover, 11 policy documents (7, 8, 9, 10, 21, 25, 26, 34, 36, 39, 41) found changes
that would be beneficial regarding disasters, emergencies and ECEs. The 11 policy
documents highlighted 15 key needs when considering disasters, emergencies, and
ECEs. Of these, two were most popular namely, strengthening and promoting
emergency management and preparation services, and planning and decreasing
disaster risk — both of which were mentioned by two policy documents each. Changes
that are necessary when considering information and data was identified by six policy
documents (19, 25, 35, 39, 40, 42). COP24 special report: Health and Climate Change

(2018:58) explained the following for data:

“Continued, effective progress in protecting health from climate change requires
coordination among the many stakeholders acting at various levels. Their priorities,
decisions and assessment of progress must, however, be based on reliable, relevant

data.”

There were fifteen suggestions under this theme of which none were mentioned by
more than one policy. Notably, five policy documents (12, 15, 16, 19, 35) identified
educational changes. There were five suggestions given, of which, increasing

education (e.g., educating the community on ways to respond to events) was the most
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popular as two policy documents mentioned this. The Community-based Adaptation

to Climate Change in Durban (2011:40) reflected on how education can assist:

“... [A] public education campaign is recommended for the Department of Public
Health that focuses on how communities should respond to various climate change-

related health impacts.”

Lastly, four policy documents (2, 7, 26, 35) identified the theme of health personnel

changes needed. There was no suggestion identified by more than one policy.
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Necessary Changes:

Policymakers need to increase system effectiveness and positive
impact on disease control

Increases:

Cooperation:

Disasters,
Emergencies
and ECEs:

Increase health system mobility in response to ECEs impacting health

Strengthen health systems’ ability to deal with ECEs

Health professionals need to contribute to the increasing of
understanding of adaptation and mitigation to decrease and prevent
climate-related disease, injury, and death

Health sectors at all levels are responsible for leverage and skilled staff
to assist in protecting the public from ECEs

Increase heat-health action plans

Prevent impacts where possible

National and regional plans to protect health

Increased awareness

Increased understanding (e.g., understanding of climate change and
health intersection)

Increased behavioural change

O0P

Assess health emergency effectiveness to decrease health impacts
from ECEs

Cooperation, coordination, and collaboration between key sectors
(e.g., Health and water)

Dee®

Keep existing surveillance and monitoring for disease detection under
climate change

Revise plans to increase awareness

Planning and disaster management are needed to decrease pressure
during ECEs

Amend and support strategies and policies to increase resilience

The health sector must adapt

Review primary healthcare system finding interventions to increase
capacity

Create a health department emergency plan for disaster response to
increase capability and prioritization
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Increase education (e.g., educate communities about how to respond)

AQ

106



Increase health system response to disease outbreaks

Show decision-maker cost of inaction on the health sector

Policymakers must increase cases for early adaptation

Find the current burden and distribution of climate-sensitive health
outcomes

Find how effective current health sector policies and programs are in
managing climate-sensitive health outcomes

Find long-term health impacts

Create additional public health policies and programs

Educate individuals, communities, responders, and health workers for
appropriate responses

Increase health sector infrastructural resilience

Tailor health policies to consider climate conditions

Actors need to focus on core system components such as governance,
information management, finances, workforce management, and
health service delivery

Capacity building

Continue to promote health under climate change

Increase municipality adaptability, recovery plans, and health service
improvement, especially for vulnerable groups

Strengthen and promote emergency management and preparation
services

Develop community emergency plans

Equip local health facilities for ECEs

Strengthen healthcare delivery and increase climate resilience

Cé

Improve management of environmental determinants (e.g., Water and
sanitation)

Need up-to-date information on high-risk regions, staff, and supplies,
concerns for vulnerable groups, and health facilities

Consider essential environmental services to health facilities

Plan and decrease disaster risk

Address existing challenges and prepare for future ones

Focus on monitoring, assessing, and understanding disaster risk
governance

Relevant stakeholders at all levels must meaningfully participate
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Invest in resilience, response, recovery, rehabilitation, and
reconstruction

Prevent and decrease existing disaster risk through collaboration
between sectors

Adopt and implement disaster risk reduction at local and national
levels

Foster global collaboration and regional mechanisms for implementing
relevant tools

Public and private investment in disaster risk prevention

Enhance national health systems’ resilience

Strengthen the design and implementation of inclusive policy

Enhance cooperation between the health sector, authorities, and
stakeholders

North and South cooperation and partnership

Prioritise public health response

Use Paris Agreement to strengthen climate resilience for health sector

Make disaster management everyone’s business

Cooperation between internal and external departments

>>

Increase understanding of interconnections

Improve healthcare by increasing the resilience of the community

Equip and capacitate healthcare facilities to manage climate change
effects

Local government disaster risk and health sectors to capacitate
healthcare facilities to manage climate change-related health effects

Increase river management

Decrease flood risk and health implications

Increase early warning systems and surveillance

Make use of easy and cheap methods

Make healthcare the centre of service delivery

Healthcare facilities to increase quality, population coverage, and
resilience

Allow the health sector to play a central role in health adaptation

Health sector to prioritize increasing public support from civil and
health societies

Note that health professionals are the most trusted in society
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Remember health professionals have a commitment to protect and
improve health and witness and respond to health effects

Health professionals need to increase awareness

Keep climate change central in health work

Keep increasing scientific evidence and papers

Health professionals, institutions, organizations, and sectors need to
increase education on health and climate change and increase political
engagement

Health professionals need to increasingly interact with politicians and
policymakers

Need more formal education on the interconnection between health
and ECEs

Increase funding

O |[00|0 O

Invest in adaptation for sectors like disaster risk management

Coordinate stakeholders at all levels

OO

Prioritise and assess progress and ensure decisions are supported by
reliable data

Use major international agreements for ideas on monitoring targets

Coordinate approaches to monitoring and interconnecting policies

Efficient data collection and reporting

Better data quality and consistency

A coalition of data and annual updates

Support from health and climate financing mechanisms

Invest in climate-resilient health systems, and facilities and
determining sectors

Efficient collaboration among health ministries

Increase investment and partnerships

Facilitate and promote engagement of the health community as
trusted advocates for climate action

Increase health and community resilience

Equip and capacitate emergency response departments

Equip and capacitate healthcare facilities to manage climate change
impacts

Improve interconnection between water and health

Create an operational plan for facilities during ECEs
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Timely health data

Prevent possible negative health consequences

Find how people understand health risks

Ensure sound information and data

Health system adaptation

Healthcare representatives should know they are key in disaster risk
management both pre- and post-disaster

Increase community health and decrease vulnerability

Stakeholders need to share responsibility for decreasing disaster risk

Strengthen reporting and information systems of the health sector

Increase health services and adequate responses

The health system must evaluate and strengthen itself to remain
operational during ECEs

Municipality and provincial levels should contribute towards disaster
management plans

Urgent mitigation and adaptation actions
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Figure 5.12: Policy documents reflection of necessary change
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5.5 Conclusion

This chapter considered the data collected from experts and policy documents to
increase policy awareness and enhancement. Three sets of data were contemplated:
ENBEL interview data, primary data, and policy data. The ENBEL data reflected on
participants’ recognitions of ECEs and policy, ECEs and health, and general
reflections on climate and health. The primary data displayed six codes created which
included policy necessity, policy accountability, policy identification, scope of policy
documents, barriers, and eThekwini policies. Lastly, the policy data first reflected on
the themes the policy documents were searched for. Half of the policy documents
included the intersections of ECEs and health. Some of these policy documents either
alluded to or explicitly stated the interconnection. Considering all the policy documents
that identified the ECE-health nexus, 20 policy documents named ECEs, 26 policy
documents noted health impacts from ECEs, 16 mentioned vulnerable groups, and 29

gave suggestions for improvement.
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CHAPTER 6: DISCUSSION
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6.1 Introduction

The study aimed to assess the extent to which policy documents relevant to eThekwini
include the intersection between ECEs and health. Furthermore, this study aimed to
find the interlinkages and differences between stakeholders’ opinions on relevant
policy documents and the policy data. This chapter gives an assessment, critical
evaluation, and interpretation of the main findings. It is useful to note the functionality
and practicality of the three sets of data which is to assist in policy decision making
and interventions to assist adaptation efforts. Thus, this chapter considers the South
African policy framework, policy coverage, and the way forward under future climate

change. Lastly, the chapter identifies the limitations of the study.

6.2 Participants’ Reflection of the South African Policy Framework

Considering the South African policy landscape as discussed in the literature review,
it is beneficial to consider interview participants’ feedback on who is perceived to be
responsible for these policy documents. Interview participants gave a variety of
feedback in this regard as discussed in the previous chapter. There were arguments
for national, provincial, and municipal responsibility of policies that all identify the
usefulness of each tiers involvement. Participants gave various reasons for their
responses, each of which apply currently to the policy documents this study considers.
For example, six participants argued that each region has specific circumstances to
work around, hence the importance of municipal governance. The importance of local
governance responsibility for adaptation to ECEs has been well-recognized (Giordono
et al., 2020; Lesnikowski et al., 2021). This has also been highlighted by the IPCC

(2023), which has clarified that regional contextualisation of extreme events is as
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important as global shifts thereof. Four participants argued that the national
government is also responsible as they are most aware and capable of current affairs,
supplying resources and finances, and advocate policy. Again, this is not new in the
scientific literature that acknowledges the importance of national-level adaptation
(Fuldauer et al., 2022; Lee et al., 2022). Having reflected on the synergy between all
three spheres of government in South Africa, it is clear that although regional climate
extremes occur, and local government is the first response, there is still a dependence
on higher tiers of government in a multitude of aspects as indicated by these
participants. It can be argued that the most influential way to establish, improve and
implement these policies is to share responsibility - participant M was the only
respondent to have suggested this in order to also increase cooperative governance.
This has also been a well-discussed topic in climate change governance even within
South Africa. It has been argued that as with many other countries, South Africa’s
climate change governance depends on a complex interconnection between various
stakeholders including private and NGO sectors, law, and policy around adaptation
and mitigation, international connections, and the government — specifically all three
spheres of government and its actors thereof (Pietrapertosa et al., 2021; de Visser
and du Plessis, 2023). Comparing this data to the secondary ENBEL data and the
policy data — there was no recognition on this topic within the ENBEL interviews
however, there were policies within the policy data from all three spheres of

government.

Bearing in mind the three spheres of government in which each has its policies, and
the reflection of participants whereby various governmental spheres are responsible,

it is beneficial to deliberate how existing policy documents from different tiers of

114



government differ from one another when considering extreme climates and health.
From this study’s policy data, there were 18 international policy documents, 17
municipal policy documents, and 12 national policy documents. South Africa has also
integrated itself within international, continental, and regional climate change efforts
by signing multiple frameworks, protocols, and treaties such as South Africa’s
commitments to the United Nations Framework Convention on Climate Change
(UNFCCC) including the Kyoto Protocol (van der Bank and Karsten, 2020; Department
of Energy, 2023). However, the fact that there are nearly as many municipal policy
documents as international ones arguably identifies an intersection between
international relations and public governance, specifically regarding eThekwini (Ruffin,
2013). This argues that local governments are becoming actors in global affairs, a
recognized characteristic of the eThekwini Municipality (Roberts and O’Donoghue,
2013; Ruffin, 2013; Lesnikowski et al., 2021). The extent of policy documents for
eThekwini and resulting adaptation efforts under climate change have also had other
welcoming impacts such as the reusability of policy documents in other South African
contexts or regions, as well as assisting in poverty alleviation (Diga et al., 2016; Okem
and Bracking, 2019). Although it is generally assumed that local action is based on
international and national policies, in the case of eThekwini there have been primary
drivers that have been local champions who have formed their climate skills and
knowledge through personal interest, commitment, and opportunity to then influence

institutional local-level planning (Roberts and O’Donoghue, 2013).

Focus will now be placed on the stakeholder reflections against the discussion around
the policy documents. The ENBEL stakeholders did not directly comment on policy
development in terms of ECEs and health, however, the broad feedback given to

questions asked alongside the open nature of the interviews, allowed feedback that is
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useful to reflect on. When ENBEL participants reflected on policy development the
main area of concern was DRM - five out of the nine participants reflected thereon.
Effective DRM decreases vulnerability and exposure however, risks can never be fully
eliminated (IPCC, 2012). This recognizes the value of DRM policy when considering
the intersection between ECEs, health, and policy - because DRM can enhance
resilience to extreme events at all levels but with proven success when done at a local
level (IPCC, 2012; Gibson et al., 2016). Moreover, DRM is directly associated with the
design, evaluation, and implementation of policy documents among other strategies
to aid in well-being, resilience, quality of life, and sustainable development (IPCC,
2012). Participant B identified DRM policy in South Africa as ‘general’ whereas
participant J reflected that they are not even aware of the recognition of ECEs in DRM
policy documents. Both arguments identify possible shortfalls in our DRM strategies
in South Africa. However, DRM is thoroughly embedded in disaster awareness in
South Africa — for example, the South African national government has identified
droughts, wildfires, floods, and heatwaves as some of the significant disasters
(Culwick, 2019). Participant J’s lack of knowledge of extreme events within disaster
risk policy rather notes a lack of knowledge of DRM policy documents amongst
experts. Additionally, South Africa began the journey of DRM as far back as 1994
when they included DRM in the legislation. This resulted in the DMA 57 of 2002 and
the National Disaster Management Policy Framework (NDMF) in 2005, of which the
responsibility thereof falls heavily on municipalities (Botha and van Niekerk, 2013).
This local risk governance in South Africa is one area where improvements are
necessary for better DRM which is also heavily entwined in the connections between
civil society, experts, and government (Botha and van Niekerk, 2013). Participant F

identified this need for interconnection too, highlighting the willingness of organizations
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like NGOs and churches in wanting to be involved in DRM processes when extreme

events occur.

DRM was also briefly noted by two of this study’s interview participants. Participant K
identified the importance of DRM in policy that recognizes the intersection between
ECEs and health, as well as general municipal mandates. Participant K identified a
problem in this regard as DRM seems to be separated from environmental
departments, especially at a local level which calls for necessary updates, testing, and
checking on regional contexts. Although it would be generally considered important to
ensure DRM is connected to all departments this has also caused issues regarding
South African DRM personnel. For example, Wentink and van Niekerk (2017) found
that staff members involved in DRM often lacked focus as they were also involved in
other departments. Moreover, participant K also pointed out the fact that civil society
is not well included in DRM. This has been found in the literature and is arguably an
important area to improve DRM (Rasanen et al., 2020). Participant O identified the
need to improve DRM in South Africa. It is not surprising that DRM was identified as
an important factor by both sets of participants as the interconnection of DRM
alongside other elements of extreme weather and government action is critical in
decreasing the impacts of these events alongside improving sustainability (Sperling
and Szekely, 2005; Imperiale and Vanclay, 2021). Particularly of importance are the
synergies between practical methods of DRM and policy frameworks alongside recent
scientific arguments for climate change adaptation (Sperling and Szekely, 2005; Unger

et al., 2020).
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Furthermore, the study’s interview participants also identified other factors of
importance, such as all the participants noting the need for relevant South African
policy documents to reflect the intersection between ECEs and health. Half of the
participants specifically identified that the lack of policy documents reflecting on this
intersection would increase risks and impacts. Extreme events cannot be avoided
entirely, yet health risks can be prevented through strategies like enhancing the health
system’s climate resilience through improved preparation, recovery, risk reduction,
and response — which included adaptation efforts like DRM (Ebi et al, 2021a).
Therefore, the lack of action would result in the opposite, the increase of risk, as was
highlighted by participants. Participant K explained that without policy that covers this
intersection health aspects are undermined. This is similar to a variety of studies that
show health is generally undermined during and after disasters (e.g., the right to health
or mental health impacts; Burkle, 2006; Silove and Steel, 2006; Herrman, 2012). Three
participants also argued the benefits to policy documents including the intersection
between ECEs and health. The literature suggests that policy documents could assist
with preventing further adverse health impacts and implementing disease control
strategies, amongst others (Noji, 2000). Another possible positive influence is via
improved infrastructure, which had also been identified in previous research and by
participant U (Spence, 2004). Participant R noted possible improvement of siloed
funds — also identified in relevant political strategies assisting with financial concerns
and efforts for disasters (Wamsler and Johannessen, 2020). Participants gave further
reasons for this intersection being important in policy; to encouraging proactive effort,
increase awareness and education, and continuous ECEs occurring currently within
eThekwini. The literature supports these reasons, for example, it has been identified

that policy documents that are proactive in disaster management are highly successful
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and comply with international agreements such as the Paris Agreement and the Hyogo
Framework for Action (HFA) (Choudhury and Haque, 2024). Additionally, the Sendai
Framework for Disaster Risk Reduction 2015-2030 (2015) is one example of a political
strategy that encourages education and awareness for the reduction of disaster
vulnerability and risk. The importance of education in these efforts have further been
identified in various literature (Sakurai and Sato, 2016; Baytiyeh, 2017; Tsai et al.,
2020). Lastly, the participants are correct in noting that there have been disasters
occurring in eThekwini such as the 2022 floods, yet more importantly, these will
become more threatening as they will occur more frequently and intensely in the future

(eThekwini Municipality, 2022).

This section of the chapter has reflected on the South African Policy Framework.
Firstly, secondary interview data reflects on who is responsible for the policy
documents this study considers. The majority of participants argued that the national
and provincial tiers of government are responsible however, participants gave a
multitude of reasons for why individual or multiple tiers are responsible. Therefore, this
data particularly reveals an uncertainty of who in South Africa is responsible for the
policy documents that should consider the interconnection between ECEs and the
health impacts thereof. Notably, the literature argues for each of the tiers being
important, but no obvious literature considers the interconnections thereof. Although
the South African constitution gives a suggested framework for inter-governmental
relations (IGR) and cooperative governance, there are shortcomings in the practical
way the South African governmental system functions that create uncertainty about
the responsibilities of each tier of government (Lukasiewicz et al., 2017; Averchenkova

et al., 2019; Michel et al., 2019). Hence, the replies of respondents in this study in
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being uncertain of the policy responsibilities of the three tiers of government are not

uncommon.

Second, the policy data shows South Africa has climate change policies across all
three tiers of government. Notably, policy documents specific to eThekwini indicate a
strong municipal presence within policy around climate change. The study site is well
recognized in South Africa and globally for its proactive efforts in adapting and
planning for climate change (Roberts, 2010; Glavovic and Smith, 2014; Olanrewaju
and Reddy, 2022). The efforts of this region are documented in various ways, for
example in published literature, the website of the Municipality, and reports (Roberts

and O’'Donoghue, 2013; Roberts and O’Donoghue, 2016).

Thirdly, primary and secondary participants’ reflections on the importance of DRM are
discussed. ENBEL participants identified the importance of DRM within climate
change policy development. Specifically, the need to increase the awareness of DRM
in policy alongside the inclusion of various stakeholders in DRM efforts. Both sets of
participants reflections on this front were similar. Published literature recognizes the
need for relevant policy to include aspects of DRM, with reflections on the intersection
between extreme climates, impacts on health, and DRM in policy (Albris et al., 2020;
Ebi et al., 2021a). Additionally, the inclusion of stakeholders in DRM processes is also

recognized (Aldunce et al., 2016; Albris et al., 2020; Rajabi et al., 2022).

Lastly, interview participants identified the critical need to increase the recognition of
the intersection between ECEs and heath in policy. Participants identified positives in

doing this alongside negatives if it was not. For example, a positive would be

120



increasing the preparation of ECEs through disease control strategies versus the
negative if it were not done which would be the increase of health risks overall. This
section therefore identifies that the South African policy framework is heavily
interconnected with the government tiers but there are high levels of uncertainty about
the responsibilities of climate change adaptation efforts that consider ECEs and the
impacts thereof on health. Moreover, there is recognition of climate change efforts in
policy (especially regarding eThekwini) and the importance of DRM therein. Finally,
the importance of the South African policy framework having relevant policy identify
the intersection between ECEs and health for the benefit of South African adaptive

efforts.

6.3 Policy Coverage

This section of the chapter reflects on the recognition of the intersection between
ECEs and health in policy, specifically the level of coverage thereof. Firstly, the ECEs
mentioned in all three sets of data are considered. Second, all the health aspects
identified by the various sets of data are reviewed. Lastly, the intersection between

ECEs and health within the three sets of data are discussed.

6.3.1 Policy Document Coverage on ECEs

Out of the total 94 policy documents collected for the study, 72 included the ECE
theme. This was the third most popular theme within these policy documents out of
the six themes they were reviewed for. However, a more thorough review was
established from the 47 policy documents that identified the intersection between
ECEs and health. The ECEs noted in these policy documents in descending order are

heatwaves (15 policy documents), drought (11), extreme precipitation (10), flooding

121



(8), tropical cyclones (2), tornadoes (2), wildfires (2), and cold snaps (1). This shows
that there are no ECEs that are excluded between all these policy documents yet a
large difference in how many policy documents recognize each ECE. This could reflect
varying perceptions of different ECEs under climate change, such as the seriousness
thereof (Cutler, 2015; Salam et al., 2021; Ratwatte et al., 2022) and the ECEs currently
observed — for example, there have been increasingly new records of temperature
increases compared to other ECEs (Ripple et al., 2022; Grab and Nash, 2023). When
considering the participants’ reflections on ECEs, a similar trend can be observed in
which some ECEs are more frequently mentioned than others. For example, in the
ENBEL data, only four of the nine participants mentioned ECEs they are aware of.
Three participants each identified heatwaves and floods. Thereafter, only one
participant each identified droughts, extreme precipitation, and wildfires. None of the
participants had mentioned tropical cyclones, tornadoes, or cold snaps. Additionally,
in the interview data all 12 participants mentioned floods, eight mentioned heatwaves,
six mentioned drought, five identified extreme precipitation, two noted tropical
cyclones, two distinguished wildfires, one identified cold snaps and none mentioned
tornadoes. Thus, from the three sets of data collected, the most frequently identified
ECEs in descending order were heatwaves, floods, drought, extreme precipitation,
wildfires, tropical cyclones, and then both cold snaps and tornadoes. These results
are not surprising as the literature and policy documents have both mentioned the
large increase in temperatures globally but also specifically expected over the region
of eThekwini within the next few years (Jagarnath et al., 2020). Additionally, shifts in
rainfall will lead to increased extreme precipitation as well as drought periods, and
lastly, the reflection of ECEs that have already occurred such as the recent storms

and floods within eThekwini (Roberts and O’Donoghue, 2013; Jagarnath et al., 2020).
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The recognition of ECEs between all three sets of data is encouraging as it reveals
that policy documents and stakeholders are aware of these events and the importance

of preparing for them.

6.3.2 Policy Document Coverage on Health

Having considered the coverage of ECEs in the various sets of data, it is then
important to reflect on the health coverage therein. When reflecting on all 94 policy
documents, health as a theme was included in 78 of them. Health was the most
recognized theme out of the six themes that the policy documents were searched for.
This is wonderful when reflecting on HiAP to which South Africa is a signatory (WHO,
2014). This highlights that policy documents in South Africa have begun to include
health in a variety of policy documents, as has been proven effective in other global
spaces (Baum et al., 2014; Department of Health, 2021; Williams et al., 2023). Policy
documents are then divided into policy documents that allude to the intersection
between health and ECEs, versus stating it directly. When considering the ten policy
documents that alluded to the intersection, two themes emerged regarding health. The
themes included the environment'’s positive and negative impacts on health and health
threatened by climate change, both themes having literature around them when
considering health more generally (Wright et al., 2014a; Pinter-Wollman et al., 2018;
Butsch et al., 2023). Out of these two themes, the more prominent one was health
threatened by climate change, where these policy documents acknowledged various
factors around health: health as one of various sectors threatened by climate change,
health impacts felt locally, the need to prioritize health, health as a key sector of
adaptation, a lack of understanding between the intersection of climate change and

health, and the need for preparation such as early warning systems for epidemics. The
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rest of the recognition of health from the policy documents collected are not separate
from ECEs. Health was also a theme within the responses from participants. For
example, throughout the ENBEL interviews, participants noted two health themes,
vulnerabilities from climate change and necessities for the health sector. Participants
noted that vulnerabilities from climate change amplify risks, one example is the
increase in infectious diseases — an increasingly popular correlation identified in the
literature (Motlogeloa and Fitchett, 2023). The ENBEL participants identified
necessary changes within the health sector such as increasing health experts'
understanding of their impact and contribution within the climate-health nexus, the
obligation these experts have to be part of the climate-health nexus, and the lack of
awareness and preparation of the health sectors personnel and facilities. Suggestions
like these can also be found in the literature (Kotcher et al., 2021). Past literature has
also identified the importance of reflecting on experts understanding of the climate-
health nexus to find areas of improvement to strengthen interdisciplinary spaces of
health (dos Santos et al., 2022). Unlike the general feedback the ENBEL participants
gave on these themes, the interview participants were asked more specific questions
about health. For example, these participants were asked to give their overview of the
scope of policy documents including the themes of this study. The participants in this
regard identified key health implications that policy documents consider; infectious
diseases, a lack of resources, vector-borne diseases, and cholera. Three participants
also identified two specific policy documents that cover health particularly well which
were the Heat Health Plan and the DCCS. The recognition of these policy documents
is also unsurprising when considering the extreme temperature increases expected

for southern Africa at large, as well as the consistent development of the eThekwini
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DCCS in committing to prepare for climate effects (Engelbrecht et al., 2015;

O’Donoghue et al., 2022; IPCC, 2023).

6.3.3 Policy Document Coverage on the ECE-health nexus

Although these results reflect on policy coverage of ECEs and health, this study
specifically focuses on the intersection or the nexus between these. Hence, it is
necessary to review where the policy documents and participants considered the
themes together. Beginning with the policy documents collected, there were 47 policy
documents out of the 94 that included the nexus between ECEs and health. These
policy documents were of various types and statuses including: IDPs, frameworks, and
strategies amongst others. These policy documents could be separated by
government tiers in which there were 17 international and municipal policy documents
and 13 national ones. The policy documents commenced between the years of 2000
and 2023, in which majority of the policy documents came in the year 2015. There is
no literature on the significance of relevant policy documents increasing in 2015
however, it could be possible that perhaps this was influenced by the signing and
adoption of the Paris Agreement at the end of 2015 (Pauw et al., 2020). When
considering all 47 policy documents some themes could be identified between them,
which included the ECEs they identified, the impacts of ECEs, suggested changes for
improved preparation, and vulnerable groups recognized. The policies' identifications
of ECEs and their impacts directly reveal how ECEs affect health as recognized in
some of the literature (Lee et al., 2020; Ayugi et al., 2022). The first theme has been
reiterated above under the theme of ECEs in this section, the suggested change’s
theme is reflected in the next section of the chapter that considers concerns under

future climate change. This leaves only two of the themes that emerged from all 47
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policy documents which are impacts from ECEs and vulnerable groups. Out of the 47
policy documents only 26 identified health impacts under ECEs, the majority
considered general impacts and impacts under heatwaves, and a few identified
impacts under extreme rainfall, flood events, and drought. Considering the general
impacts, nine distinct impacts were mentioned; water-borne diseases, vector-borne
diseases, malaria risks, infectious diseases, food-borne diseases/pathogens,
psychological effects, decreased food production and supply, and mortality. The
literature explains that these health risks are not new but rather common concerns
globally, within South Africa and in eThekwini (Cissé, 2019; Mkhize and Sibanda,

2022; Lucero-Prisno et al., 2023).

Policy documents that reflected on the impacts of ECEs identified various impacts
similar and unique between ECEs. These impacts are reflective of the literatures
findings as reviewed in previous chapters. The intersection between ECEs and health
was also identified in other ways, for example within the policy documents that directly
stated this nexus. Although all 47 policy documents did in some way identify the nexus
between climate change and health, only the 37 policy documents that directly stated
the intersection between ECEs and health are considered from here on. These policy
documents had six themes emerge between them that reveal how they state the
intersection, namely: ECEs impact health, quantification difficulties, heatwaves, cold
snaps, rainfall/floods, and disease. A brief review of these themes is therefore given.
The most popular theme is the recognition that ECEs affect health, identified by 21
policy documents. Some of these policy documents further explained certain aspects
of this nexus such as the need for mechanisms that will better protect health and detect

impacts, the need to strengthen the health system, and the increased risks as ECEs
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become more frequent and intense. Heatwaves were recognized by ten policy
documents as an ECE that affects health with references to heat-related illness and
morbidity, and increased pressure on healthcare facilities and vulnerable human
populations. The risk of disease was noted in five policy documents concerning water
and vector-borne diseases in eThekwini — also supported synergies identified in the
literature (Olanrewaju and Reddy, 2022; Carbonell et al., 2023). There were four policy
documents that reflected on rainfall/flooding events with health risks around water
contamination and increasing hospital admissions. Lastly, two policy documents
recognized the difficulty in quantifying the impacts of ECEs on health. These difficulties
have been explained in the literature, for example, the indirect health impacts of ECEs
cannot be measured precisely for reasons like not all harmed patients go to a health
facility or the period over which they occur could cause them to be considered separate
from the extreme event (Bell et al., 2018). From this data we can establish that there
is a recognition within a good quantity of policy documents of the nexus between health
and ECEs. Notably this nexus is not always at the forefront of what policy documents
explain and hence sometimes the nexus is only indirectly identified, but there is still a
need to delve into these issues more. For example, perhaps identifying the intersection
and even noting effects are not enough, in that the policy documents are there to guide
decision-making and state intentions and we therefore need to identify clear strategies

of action.

The data from this study does not only consider the recognition of the nexus within the
policy documents, hence the participants’ feedback are also considered. ENBEL
participants alluded to the nexus between ECEs and health when reviewing the risks

and impacts of the South African health sector under a changing climate. In this regard,
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participants pointed out 28 risks and impacts. The most commonly recognized ones
mentioned by five participants each included water-borne diseases, agricultural
impacts (including malnutrition and food shortages), the increase of diseases, and the
spreading thereof. Again, these are verified in the literature as prominent health
concerns of ECEs (Hasegawa et al., 2021; Nosrat et al., 2021; Rayan et al., 2021).
Three participants each noted the vulnerability of people with pre-existing health
issues such as HIV/AIDs and malaria patients. There is similar literature that supports
this in which it is explained that patients with pre-existing health concerns are at higher
risk of additional health implications, which increases their vulnerability (Mathebula et
al., 2020; Kuran et al., 2020). Some of the risks and impacts are well associated with
ECEs generally and even some specific ECEs, for example, ‘increased health risks
under rising temperatures’ indirectly indicates the health impacts of heatwaves.
Notably, the ENBEL participants do not consider the policy coverage of the nexus but
do show the awareness of the intersection amongst stakeholders, even if not directly

stated.

Unlike the ENBEL participants, the interview participants had multiple ways in which
they stated the intersection between ECEs and health. Firstly, participants responded
to whether they believed policy documents relevant to eThekwini should reflect on this
intersection. Arguably, directly reflecting on the experts’ opinions on the necessity of a
study such as this one — in which all participants responded that this interconnection
was necessary and justified this response. Participants also identified the need for
policy documents to reflect on this nexus for reasons such as preventing health from
being undermined and the backlog of health facilities, the increased risk of diseases

spreading, inaccessibility of medicines, or the increase of hospitalizations. Participants
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Q and U both summarized the overall perspective by explaining that this recognition
in policy documents would allow for better preparation and therefore a decrease in
lives at risk as well as impacts overall. Participants also explained that policy
documents' inclusion of this nexus allowed for increased awareness and education,
and encouraging proactive efforts. Current experiences of the effects ECEs can have
on health in eThekwini were noted (with recognition given to the recent flood events
in the region). Thus, by policy recognizing the intersection and the current reality
thereof, there is increased planning, preparation, and participation (Biesbroek et al.,
2010; Catalano et al., 2019; Hughes, 2020). It is also worth mentioning that three of
the participants did mention this was an important part of policy but did not explain
why, which could show that experts can identify why this change could be important

and useful but might not fully understand the intricate details thereof.

6.4 The Way Forward

Climate change will continue to impact health in a multitude of ways on international,
national, and local levels (Kotcher et al., 2021; Wright et al., 2021a,b; IPCC, 2023).
This calls on the need for interdisciplinary adaptation strategies to protect health,
especially when considering vulnerable regions and people — one possible area of
adaptation that can assist these efforts is policy (Catalano et al., 2019; Wright et al.,
2021a,b). This is especially critical when considering that health will be impacted
further by the increased number and intensity of ECEs (Kreslake et al., 2018; Berrang-
Ford et al., 2021; IPCC, 2023). Each ECE has various direct and indirect health
impacts that range in severity (Lee et al., 2020; van der Walt and Fitchett, 2020; Ebi
et al., 2021; Ayugi et al., 2022; Cong and Liang, 2022). The policy does not entirely

reflect on the complex nature of the ECE-health intersection even if there is generally
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reasonable coverage thereof in policy — this can be found within the data collected, as

reviewed below.

The 47 policy documents that noted the ECE-health nexus had 29 policy documents
that identified tactics to strengthen this intersection (see Figure 5.12 in the Results
chapter). These suggestions can be placed into seven themes: data, increasing
aspects of preparation for ECEs, health facilities and sectoral changes, health
personnel, cooperation, disasters/ECEs, and education. The necessary preparation
for ECEs were to increase understanding, early warning systems and surveillance,
and to strengthen the healthcare sector's delivery and climate resilience. Early warning
systems and health sector resilience are recommendations in preparing for climatic
projections (Ebi et al.,, 2021a; Hermans et al., 2022). Policy documents noted
cooperation and collaboration between various sectors, levels, and stakeholders. As
identified previously in the chapter, the success of the governmental tiers that govern
South Africa are not separable, especially when considering intersectoral concerns
such as ECEs and health impacts (Maluleke, 2019). Policy documents reviewed
possible changes for the health sector and facilities and various changes for health
personnel. Considering the direct involvement of the health sector and its personnel it
has a large responsibility to uphold its role, especially considering the expertise for
policy advocacy, identifying effective interventions, and implementing systems
(Chersich and Wright, 2019). Considering ECEs and emergencies, policy documents
specified strengthening and promoting emergency management and preparation
services, and planning and decreasing disaster risk. Educational shifts included
increasing education, such as educating the community on ways to respond to events.

The value of data and education is well understood when considering the use thereof
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to create a foundation of knowledge to then inform decision-making (Laplante et al.,

2010; Cerri et al., 2021).

The policy documents give great details into possible improvements for ECE-health
knowledge however, participants from both the primary and secondary sets of
interview data also identified concerns. The interview participants were asked about
barriers they perceived that prohibited policy recognizing the ECE-health nexus. Their
responses were very detailed and are therefore not entirely reflected upon here but
can be found in the Results chapter under interview data sub-section 5.3.5. In
summary themes included: interdisciplinarity, lack of education and understanding,
policy and procedure, data, immediate concerns, implementation, complexities,
challenges faced by the eThekwini Municipality, resources, unavailability, ECEs,
vulnerability of the impoverished, and DRM. Similarly, ENBEL participants reflected on
changes to assist the health system under climate risks. Participant A argued that
health experts must acknowledge and understand theirimpact and contributions within
the climate-health nexus. Participant H pointed to the trust people have with health
practitioners which gives them an obligation to talk about these impacts because they
have a strong influence. Participant B explained health facilities are not aware of
climate impacts and the projected changes thereof. Participant G blatantly stated that

the health sector is not prepared, yet the right to health must be upheld.

All three sets of data show crosscutting knowledge on how and where the focus can
be placed on assisting the development of the ECE-health intersection. Although some
of the suggestions are directed at different entities, collectively we can identify trends.

For example, there is a focus on the responsibilities of health facilities and personnel,
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the necessity of improving interdisciplinarity and cooperation amongst sectors
involved, refining DRM efforts, and increasing and expanding the data and education
on the ECE-health intersection. These suggestions are reflected in existing literature
which argues that they are not new or specific to eThekwini (Laplante et al., 2010;
Maluleke, 2019; Ebi et al., 2021a; Imperiale and Vanclay, 2021; IPCC, 2023). These
are thus gaps that we can use to focus our concerns about policy progress under

climate change to decrease the risks of ECEs and the health vulnerabilities thereof.

6.5 Limitations of the Study

The following limitations should be taken into consideration when analysing the
findings of this study. The first area of consideration is within the collection of data.
The collection of policy documents was limited by the knowledge of participants and
the available access to platforms by the researcher. Additionally, the collection of
policy documents was also limited by the period in which the study took place. Thus,
although the sample size was adequate a larger sample size would give a better
indication of policy inclusion and consideration of the ECE-health nexus. The policy
data used is therefore not exhaustive but represents an ensemble of widely recognised
policy documents. Thus, an increased sample size could have amplified the validity of
the conclusions developed. The primary and secondary data revealed stakeholders'
perceptions around the themes of ECEs, health, and policy. Notably, these
perceptions can change as they are based on participants’ experiences and
knowledge. The participants’ responses were also specific to South Africa and
eThekwini as was the policy data, which could bind the data to the study area making
it less comparable to similar studies elsewhere. The sample size of the interview

participants was also restricted. The primary interview participants were limited to the
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people who were willing and able to participate. These participants are also not all
involved in policy implementation and development - meaning their perceptions are
not as directly informed. The ENBEL participants were also limited, possibly by the
challenges faced during data collection. Additionally, all interviews had been
conducted online and not always based on both verbal and non-verbal cues; however,
those that were based on verbal content alone do not necessarily affect the

interpretation of the data.

The analysis of data also presents possible limitations. Thematic and content analysis
were used - largely based on the researcher’s interpretation of themes and codes
within the dataset. To assist in ensuring the interpretation of the data was as objective
as possible, reflexivity was utilized. The study depended on qualitative data gathering
and analysis, which might be well supported by quantitative methods. Lastly, when
reflecting on previous literature there were limitations; for example, the researcher did
not find previous research on policy including the ECE-health nexus that could then

give a tested method to explore this topic.

This study sought to explore the inclusion and consideration of the ECE-health nexus
in policy that was relevant to the eThekwini region. Limitations around data collection
impacted the quantity of data collected while the use of only qualitative methods of
analysis limited the possible strength of findings. The South African policy framework
must depend on government tiers that are cooperative in developing policy that assists
in protecting the right to health under the projections of ECEs. The current policy
coverage shows progress but there is an array of possible improvements. The

recognition of policy as a catalyst in adaptation efforts argues that there is potential to
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decrease the risks of ECEs impacting health in developing countries, and for policy to

better influence the sustainability movement.
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CHAPTER 7: CONCLUSION

(Durban Night Lights, 2014)
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7.1 Introduction

The climate-health nexus has been a developing area of research for thousands of
years (Landman et al., 2020; Liu et al., 2021; Motlogeloa and Fitchett, 2023). However,
a sub-section of climate change called ECEs is intensifying and increasing in
frequency, and these events are particularly harmful to health (Wright et al., 2021b;
Berrang-Ford et al., 2021; IPCC, 2023). eThekwini has a variety of ECEs that threaten
the region's health alongside many social and economic vulnerabilities yet have also
been at the forefront of adaptation efforts in South Africa (Roberts, 2010; eThekwini
Municipality, 2022; Olanrewaju and Reddy, 2022). Notably, adaptation strategies have
the potential to prepare vulnerable regions for the impacts of ECEs to protect the
health of citizens (Wright et al., 2021b; IPCC, 2023). Policy acts as a part of adaptation
in which it guides decision-making, management, and planning (Colebach, 2009;
Catalano et al., 2019; Bonnet and Birchall, 2023). Thus, this study has argued the
importance of analysing current policy documents to determine the extent to which
they include, consider, and prepare for the negative ramifications ECEs will have on
health (Nalau and Verrall, 2021). Exploring policy documents’ recognition of the ECE-
health nexus assists in corrective strategies and contributes to the nascent literature

thereof (Wright et al., 2021b).

7.2 Main Findings

The study focused on three themes; ECEs, Health, and policy — specifically the
interconnections between them, a novel area of adaptation studies. The focus of these
themes was placed on the eThekwini region. Through the lens of stakeholders and
the dissemination of policy documents relevant to the study site, a complex

understanding of these themes could be reviewed.
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The conglomeration of findings suggests that policy has already been a part of
adaptation efforts in the region however, there are areas of concern and
improvements. For example, the policy data identified a 50% recognition of the ECE-
health nexus - a good indication that it is becoming recognized. However, stakeholder
data pointed to concerns around implementation and barriers to policy documents
including the ECE-health nexus. Thus, together these two perspectives could give a

broader understanding of policy documents and identify potential developments.

The results indicate that policy documents have begun to include the ECE-health
nexus, although not always directly or in adequate detail. Additionally, stakeholders
believe this is an important policy consideration but lack an understanding and
knowledge of policy documents and the interconnection of ECEs and health.
Participants also give a broad outline of barriers that prohibit policy recognition of the
nexus or even the implementation of these policy documents. For example, interview
participants identified more immediate concerns (e.g., poverty) prohibiting policy
focusing on issues like the ECE-health nexus. Although these are recognisable issues,
they do not outweigh those of climate change as these will increasingly further

exacerbate all other concerns.

Two unexpected findings were firstly the extent to which stakeholders themselves can
recognise the importance of policy including the intersection. There seems to be an
overall agreement that policy is indeed a useful catalyst for adaptation methods, and
considering the familiarity of the seriousness of climate change amongst experts and

stakeholders they can easily see the necessary correlation. This was well established
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amongst this study’s participants even when some did not initially understand the
connection between ECEs and health. Secondly, while not demoting the importance
of policy recognising this intersection and whilst not all being directly involved in policy
processes the participants could also give extensive feedback on barriers and areas

of improvement.

7.3 Achievement of the Study Aim and Objectives

The study aimed to find the extent to which key concepts (ECEs and their impact on
health) are accounted for in policy documents that have a bearing on the eThekwini
Municipality. This aim was achieved through the collection of primary semi-structured
interview data with 12 participants, secondary semi-structured interview data from nine
participants, and the tabularization of 94 policy documents relevant to eThekwini. Each
objective will be discussed and the extent to which they were achieved will be

examined.

7.3.1 Objective 1

Sourcing and exploring the governmental national, provincial, and municipal policy
documents in the broad domains of climate change, ECEs, health, and developmental
planning that are relevant to eThekwini. This is to find the degree to which climate
change, ECEs, and impacts on health are included in sourced policy documents,
through document analysis. This includes assessing which concepts individual policy

documents contain, and the degree to which each concept is included.

A total of 94 policy documents were identified from both primary and secondary

interview participants that mentioned relevant policy documents, alongside additional
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policy documents obtained through searching eThekwini, South African, and various
other policy portals. These policy documents came from all three tiers of government
and were all relevant to eThekwini. Policy analysis was done in which each policy
document was searched for mentions and explanations of themes relevant to this
study: weather, climate, climate change, ECEs, health, and the ECE-health nexus.
The weather theme was identified in 42 policy documents, 50 included the climate
theme, 74 recognized climate change, 72 ECEs, 78 noted health, and 47 identified the
ECE-health nexus. Policy analysis of the 47 policy documents that included the ECE-
health nexus identified that there were two ways in which these policy documents
identified the intersection: either by directly stating the interconnection or by indirectly
alluding to it. Policy coverage on health was exceptional as a large degree of all the
policy documents included this theme while less recognition was given to ECEs and

the least to the ECE-health nexus.

7.3.2 Objective 2

Tabulating the recognition and possible absence of the study’s key concepts using the
sourced documents and the analysis. This considers 1) General information of
relevant policy documents of e Thekwini (Titles, implementation dates, statuses, and
levels) and 2) Quotations from throughout the policy documents that confirm the
recognition of this study’s key concepts. Thereby creating an opportunity to evaluate

how policy could be further developed and assist more comprehensive practice.

All 94 policy documents were tabularized and gave a review of the first objectives
themes they did and did not include. The table first identified the general information

of policy documents such as the title, year, URL, policy type or status, policy level, and
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an overview thereof. The table then reflected a tick or cross if the policy did or did not
include each theme before a collection of quotes was given if they were. This table of
policy documents assisted in ascertaining that five policy documents included none of
the themes, 11 included one theme, seven included two themes, 11 included three
themes, 19 included four themes, 17 included five themes and 24 included all six
themes. This suggests that only a few policy documents do reflect on all these themes.
Popular responses to improving policy and comprehensive practice included
increasing the data available and education on the ECE-health intersection,
reclarifying responsibilities of health facilities and personnel, improving

interdisciplinarity and collaboration amongst sectors, and refining DRM efforts.

7.3.3 Objective 3

Gather input from key informants with primary and secondary interview data around
the relation to policy deficiencies such as the awareness of relevant policy documents,
recognition of key concepts, collaboration, capacity (resource and human), and
barriers. Thus, reviewing stakeholders' understanding and knowledge of relevant

policy documents.

The primary and secondary interview data reflected on various aspects of
stakeholders' understanding of the ECE-health nexus and policy documents that
recognize this nexus. All 12 primary interview participants identified the necessity of
policy documents including this nexus to assist in proactive efforts to prepare for ECEs
impacting health, to save more lives, increase education and awareness, and because
they already recognise that ECEs are currently occurring and affecting health.

Secondary interview participants identified the ECE-health nexus by listing a multitude
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of impacts the health sector will face under climate change. In this way, most of the
participants from both sets of data could understand the importance of the intersection.
Approximately six out of the 34 policy documents listed by all participants were used
in the table of policy documents. This suggests that stakeholders are not greatly
familiar with policy documents that include the ECE-health nexus, which arguably
confirms that society at large needs to be more involved in creating these policy
documents to increase their awareness thereof, and additionally to better inform policy
documents of stakeholder perspectives. Considering key concepts identified by
participants these included DRM, intersectoral involvement as well as barriers and

areas of improvement.

7.4 Implications of Research

In view of the increased frequency and intensification of ECEs and their impact on
health, the ECE-health nexus will become increasingly familiar. This study has
identified that there is recognition of this nexus within current policy documents that
are relevant to the eThekwini region. This recognition is not however always stated
directly, implying that policy-makers amongst other key practitioners, might not fully

comprehend the value of this intersection.

eThekwini can continue to establish a strong position on climate change interventions
by placing more emphasis on preparing to protect health under ECEs. These changes
can potentially contribute to sustainability efforts too. Notably, it is important to
consistently review policy documents as they are upgraded and adapted, to assist with
keeping record of what they lack and where they fall short. The absence thereof will

result in continuous policy adaptation that has no focus on current concerns. This has
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been a common trend already with South African policies as although these policy
documents are well known for including important concepts, they overlook strategies

of implementation, sector cooperation, local perspectives, and awareness.

7.5 Recommendations for Future Research

There is significant recognition in the literature that climate impacts health (Motlogeloa
and Fitchett, 2023) however, it is recommended that future research puts more focus
on the extent to which ECEs affect health on various scales. Additionally, the benefits
of future research considering the effects policy can have concerning the ECE-health
nexus would possibly advocate for more studies that can then review policy
documents and provide avenues for improvement. As this study focused on the
eThekwini region, future research in South Africa might consider other provinces'
policy recognition of the intersection. Such studies can greatly inform the
advancement of policy that proactively protects the right to health under the
projections of ECEs. The perceptions and knowledge of stakeholders are also
beneficial avenues to continue studying as these will change over time and are useful

insights for areas of concern.

7.6 Synthesis

This study is part of a novel field that considers the ECE-health nexus in policy for
South Africa, particularly for eThekwini. The ability of policy to improve adaptation
efforts and protect health under the climatic changes of ECEs when they reflect this
intersection is explained. Policy and interview data revealed that policy has already
begun to identify this nexus. However, there are possible improvements; not all policy

documents that include the nexus directly state it and not all of them suggest possible
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methods to protect health and prepare for ECEs. Stakeholders also reveal shortfalls
like the lack of education and awareness of these concerns and the focus placed on
other ‘higher’ prioritised concerns. Nonetheless, policy continues to be a catalyst for
adaptation efforts and can bring regions together on all levels to protect the right to

health and prepare for the projected ECEs.
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APPENDIX B: Participant Information Sheet

UNIVERSITY OF THE
WITWATERSRAND,
JOHANNESBURG

Hello,

I am Chamé Meyer, a Masters student in Geegraphy at the University of the Witwatersrand,
Johamnesburg. My research is supervised by Dr Caradee Y. Wright and Prefessor Jennifer Fitchett. The
study title 15 “The Extent of the Inclusion and Consideration of Extreme Chmate Events and Health m
South African Policies; The Case of eThekwini™_

I mmvite you to participate in a once-off interview of approximately 40 munutes. To assist with COVID-
19 concemns the interview will take place over an online platform on a day and time that is suited to you
in November of 2022. The interview will contribute to the list of policies mry research could include.

With your permussion, I would like to audic record the interview for data amalysis. This data will be
stored in a password protected computer for five years and will thereafter be deleted Only my
supervisers and I will have access to the data for the purpese of this study. When I share the results of
the research study, I will not include anything that could directly 1dentify you. Each participant will be
identified numencally where the first participant will be identified as Participant 1. With your
permission, other researchers may use the data collected from this research study. and your name and
any personal mformation will not be used or passed on. You do not have to take part in the interview. if
you do, you may stop participation at any point and de not have to answer any questions you prefer not
to answer. You will net get any direct benefits if vou cheose to jein the research study and yeu will not
lose amy services, benefits or rights you would normally have if you decide not to join. Your
participation will net incur any costs, nor will you be paid for your participation. The nsks for this
research study are no more than what happens in everyday life — however it may be possible that you
are 1dentified by the responses you give by colleagues that may recogmise your beliefs, opinions, or
work style.

Thus research study will be wntten up as a dissertation that will be available on the universities library
website. If you would like to receive a copy of the dissertation, I will be happy to send it to you.

If vou have any questions during or after the research study, feel free to contact me on the details listed
belew. If you have any concems or complaints about the ethical procedures of this research study, you
are welcome to contact the University Human Fesearch Ethics Committee (Mon-Medical), telephone
+27(0) 11 717 1408, email hrecnon-medical@wits ac za_

Yours sincerely,

Charmé Meyer

Researcher:

Chamé Anmy Meyer
1862115/@students wits.ac.za
Supervisors:

Doctor Caradee Y. Wrnight Professor Jenmifer Fitchett
Caradee Wnght@wmre ac.za  Jenmifer Fitchetti@mnts ac.za
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UNIVERSITY OF THE
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The Extent of the Inclusion and Consideration of Extreme Climate Events
and Health in South African Policies:
The Case of e Thelkwini

Researcher: Charné Mever

I agree to participate in this research project.

1 agree to the following:
(Pleasze curcle the relevant ophons below)

The research sindy was explained to me. I understand what this study 1s about. TES NO
I understand that I can volonteer to take part m the study, and that I can stop TES NO
partcipation at any poant during or affer the interview.

I azree that the interview will be audio recorded. TES NO
1 agree that divect quotations from my mteriew may be nzad by the researcher TES NO
m their dissertation.

1 agree that vy participation will remam confidential (noy name will not be wsed TES NO
b the researcher m their dizsertanon).

1 agree that my company and job tifle will remain confidential (my company TES NO
and job title will not be used by the researcher m their diszertation).

I agree that other researchers may use the information I provide in moy interviewr TES NO

{depending on their own ethics clearance being obtamed) but my name and amy
personzal mformation will not be used or passed on.

Participant:
MName:
Sigmature:
Drate:

Researcher:

Name: Chame Meyer
Sigmature:
Date:
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APPENDIX D: Study’s Semi-Structured Interview Schedule

Interview Schedule:

1) Opening

A (Establish Rapport) Hi . my name is Chame’ Meyer, as per our
communications I am currently working on my MSc in Geography at wits. My
dissertation comsiders the extent of the inclusion and reflection of extreme climate
events and health in policies that have a bearing on the eThekwini region.

B. (Purpose) The purpose of the interview with you will assist me with what policies I
could add to the collection that will be screened and analysed.

C. (Motivation) This information will assist me in my research endeavours by giving me
a broader selection of policies to consider. as well as what you as an eThelwini
expert can bring to light with regards to the themes of my research.

D. (Time Line) The interview should take about 40 minutes.

(Transition: Let me begin by asking vou some questions about policies.)

2) Body

A. Policy

1.

[

Age there any tools that yvou know of that should guide or assist policy
development?

For example, the World Health Organisation developed a framework for national
level decision-makers called the Health in All Policies: Framework for Country
Action This framework acts as a ‘starter kit’ for sub-national and national
policies, to assist in the mnclusion of health in all policies.

Are there any South African governmental policy documents that are concerned
with the impact of climate on hwmnan health. of which you may know?

To what extent would vou say these documents include and consider human
health from climate change, why do you say so?

Do you know of any South African governmental pelicy documents that consider
climate change?

How would vou say these documents reflect on climate change?

To your knowledge are there any South African governmental pelicies that cover
concemns of extreme climate events?

Do these documents deal with extreme climate events. please explain your
reasoning?

{Transition: Now I would like to reflect on the recognition of the nexus between health
and extreme climate events in pelicy.)

BE. Health and ECE’s
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8. Are there any governmental policies that only consider extreme climatic events
and human health in a single document?

9. To what extent would you say these documents reflect on health impacted by
extreme climates?

10. Do vou kmow of any possible barriers to including this intersectionality between
buman health and extreme climate events in policy?

11. Should policy that considers this interconnection between human health and extreme
chmate events be national or regional? Why do you say this?

(Transition: My research is specifically focused on the eThelkwini region; the
following questions are therefor based on policies relating to eThelowini.)

. eThekwini policy

12. Have you knowledge of any eThelowini polices, finalized or still in draft form that
mention the themes of climate change, human health and extreme climate events?

13. Should the eThelkwini municipality policies include the connection between
extreme climate events and health?

14. Do wou feel that these themes of climate change, extreme climate events and
health are currently adequately reflected upon in policy for eThelowini?

15. Do you feel that eThekwini adequately has efferts of action to address climate
impacts on health, and if so, what action do you know is being taken? For
example, are there bylaws or guidelines in eThelowini that are concerned with
human health impacted by extreme climatic events?

(Transition: The last question considers the inclusion of Extreme Climate Events
and health in global and naticnal policy.)

. The inclusion of themes in global and national policy

16. Have vou come across any national or global policies that include themes of
climate change human health and extreme climatic evemnts?

3) Closing

A. (Thanks) Thank you for taking the time to assist me with my research. Is there

E.

anything related to my research you would like to add?

(Acton) That concludes the interview, if voun would like a copy of my research
dissertation please let me know and I will send you a copy once I have completed
it.
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APPENDIX E: ENBEL Participant Information Sheet

MRCS (@

Conrnecting HEALTH
& CLIMATE CHANGE

Participant Information Sheet

Stakeholder analysis of policy makers for climate and health
adaptation

We would like to invite you to take part in a research study on implementation of adaptation strategies
to protect human health in Southern and Eastern Africa.

What is the purpose of the study?

The ENBEL project (Enhancing Belmont) aims to support policy making in the EU and Europe on climate
and health. ENBEL brings together leaders in climate change and health research through a network of
international research projects funded under the Belmont Forum’s Collaborative Research Action (CRA),
Societal Challenge 1 and 5 of EU’s Horizon 2020. ENBEL will develop evidence syntheses and co-produce
with stakeholders targeted knowledge products. We aim to map stakeholders in Africa that work on
adaptation in order to understand interlinkages and identify areas for action. ENBEL is funded by the
European Commission.

Why have | been asked to take part?
You have been identified as a key decision maker for policies that address adaptation (to reduce the health
impacts of climate change).

Do | have to take part?
It is up to you to decide to take part or not. Nothing will happen if you do not take part in this study. You
can withdraw from the study at any time.

What will | have to do?

Your participation consists of a single interview that will be recorded and transcribed. All results will be
fully anonymised and no quotes will be attributed to you. Your interview will be used to map institutional
(unnamed) responses to climate-change adaptation in a stakeholder map. The institution will not be
named but identified as a general type. The interview should take about 40 minutes.

What are the possible risks and disadvantages?
We are not aware of any risks or disadvantages of participating in this research.

What are the possible benefits?

We cannot promise the study will help you but the information we get from the study will help our
knowledge and understanding of the implementation of adaptation measures on climate and health
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adaptation and will also help us to identify research needs in this area. Results will be fed back to decision
makers and research funders.

If you have concerns

If you have a concern about any aspect of this study, you can speak to the researchers who will do their
best to answer your questions: Caradee Wright 082 677 4037. If you remain unhappy and wish to
complain formally, you can do this by contacting our research grants officer at LSHTM: Patricia Henley at
rgio@Ishtm.ac.uk or +44 (0) 20 7927 2626. The London School of Hygiene and Tropical Medicine holds
insurance policies which apply to this study. If you experience harm or injury as a result of taking part in
this study, you may be eligible to claim compensation.

What will happen to information collected about me?

We will need to use information from your interview for this research project. All information collected
about you will be kept private. Only the study staff and authorities who check that the study is being
carried out properly will be allowed to look at the information. Data may be sent to other study staff in
ENBEL but this will be anonymised.

Your personal details, meaning your name and other identifiable information, will be kept in a different
safe place to the other study information and will be destroyed within 5 years of the end of the study. At
the end of the project, the study data will be archived at LSHTM.

Where can you find out more about how your information is used?

You can find out more about how we use your information at https://www.Ishtm.ac.uk/files/research-
participant-privacy-notice.pdf or by asking one of the research team cwright@mrc.ac.za or by sending an
email to DPO@Ishtm.ac.uk .

What will happen to the results of this study?

The results of this research will be delivered to the European Commission and research funding agencies
to inform the future research agenda on climate and health. We will also publish the results in a research
journal and disseminate the findings to participants and international agencies with an interest in
adaptation (e.g., WHO).

Who is organising and funding this study?

London School of Hygiene & Tropical Medicine is the sponsor for the research and they have full
responsibility for the project including the collection, storage and analysis of your data, and will act as the
Data Controller for the study. This means that we are responsible for looking after your information and
using it properly. The research protocols have been reviewed and given favourable opinion by The London
School of Hygiene and Tropical Medicine Research Ethics Committee (Certificate number: 26325).

Thank you
Thank you for taking time to read this information sheet. If you think you will take part in the study, please
read and sign the consent form. If you would like any further information, please contact Dr Caradee
Wright of the SAMRC, a collaborator on the project, who can answer any questions you may have about
the study.

Contact details: Dr Caradee Wright
Caradee.Wright@mrc.ac.za
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APPENDIX F: ENBEL Participant Consent Form

MRc\j ®

Connecting  HEALTH
& CLIMATE CHANGE

Consent Form

Stakeholder analysis of policy makers for climate and health o
adaptation

Statement Please initial each
box

| confirm that | have read and understood the information sheet for the
ENBEL study on climate and health adaptation. | have had the opportunity
to consider the information, ask questions and have these answered
satisfactorily.

| understand that my consent is voluntary and that | am free to withdraw
this consent at any time without giving any reason.

| understand that relevant sections of my data collected during the study
may be looked at by authorised individuals from the South African Medical
Research Council and the London School of Hygiene and Tropical Medicine
where it is relevant to my taking part in this research. | give permission for
these individuals to have access to these data.

| understand that data about me may be shared via a public data repository
or by sharing directly with other researchers, and that | will not be
identifiable from this information

| agree to me taking part in the above-named study.

| agree to my interview being audio-recorded and transcribed.
| understand that disguised extracts from my interview may be quoted in a
manuscript.

Printed name of participant Signature of participant Date

Printed name of person obtaining consent Signature of person obtaining consent Date
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APPENDIX G: ENBEL Semi-Structured Interview Schedule

| Stakeholder analysis: climate and health

A gentle introduction from both of you before you begin. Remember to ask if they have any
questions from the information sheet. Ask for the signed consent form (if we don’t get it in advance)
— we cannot do the interview until the form is signed.

Topic Question
Interest in 1. What is this department/institution/organisation’s mission and
climate and primary goal with respect to climate / health adaptation?
2. Are you aware of the policies for climate / health? Which ones?
health 3. Are you aware of the adaptation policies for climate / health? Which
ones?
4. Are you aware of the policies with regard to heat risk management?
Which ones?
5. Are you aware of the policies regard to Infectious disease control?
Which ones?
6. Are you aware of the policies with regard extreme weather? Which
ones?
7. What is the desired outcome of your efforts? / What motivates your
work?
Influencing 1. What is your capacity for implementation of these policies you’ve just
. mentioned?
capacity

2. How strongly does your organisation influence adaptation policy and
intervention?
Low influence: Stakeholder possesses no legal mandate, resource or
mobilisation for policy implementation
Medium influence: Stakeholder possesses limited or moderate
potential to affect policy implementation
High influence: Stakeholder possesses legal mandate, regulatory
regime and resources/funding

3. Who do you think is responsible for implementation of the policies
you mentioned above?

4. Does your organisation have the necessary resources for
implementation of policy and ability to mobilise other groups?

5. Canyou describe how (if at all) your organisation influences
adaptation policy to improve health in South Africa?

Current policy 1. Are you supportive or critical of current policy on adaptation for
health?
Strong opponent: Stakeholder uses potential power to strongly act
against policy implementation
Moderate opponent: Stakeholder uses potential power to moderately act
against policy implementation
Neutral: Stakeholder does not use potential power and does not act for or
against policy implementation
Moderate support: Stakeholder uses potential power to moderately act in
support of policy implementation
Strong support: Stakeholder uses potential power to act strongly in support
of policy implementation

2. How / do national policies constrain or support local action?

gaps
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3. What are the barriers to addressing adaptation related to climate and
health?
4. How does the national policy (policies) support or constrain sub-
national action? [Provincial or Municipal level)
Collaboration 1. Who do you regularly collaborate with in the field of climate
adaptation and health?
network i . . o
2. Which international or national organisations support your
adaptation planning?
3. Who would like to work with?
Current evidence 1. What research evidence do you use?
gaps 1. WHO Reports
2. National vulnerability assessment
3. Measurements
4. Expert advice
5. Journal papers, systematic reviews
6. Other
2. What evidence would help your work?
3. Are you a member of any networks that support adaptation?
4. Are there any science/evidence topics that would be useful for policy
briefs or science workshops over the next 18 months?
Covid-19 1. Do you think adaptation in the health sector in South Africa will be

hindered or improved by COVID-19 recovery (for example, greater
investment in health security)?

2. What are the benefits of COVID-19 recovery, has there been consideration
of adaptation and climate in the recovery? E.g., inequalities, health system
resilience, emergency planning.

3. How does engagement with other departments/sectors support
implementation of policies for adaptation?

Policy alignment |1. Do you think climate-health issues are better addressed in other policies
(e.g., Water, Environmental Management, Risk disaster management,
One Health)

Thank you for participating in the study. We will share the results of the study with you if you would
like us to? (make a note of this).
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APPENDIX H: Policy Data Table
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