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Abstract 

Climate change is making droughts more frequent and severe, creating serious challenges for health systems and vulnerable com
munities worldwide. From 2015 to 2018, the Western Cape Province, South Africa, faced an extreme drought that nearly led to “Day 
Zero”—a point when water supplies would run out. Despite this crisis, documentation of the drought overlooks the health sectors re
sponse. To understand how health decision-makers managed this drought, in-depth interviews with 31 people from the health sector 
and other related fields were conducted. Transcripts were anonymized, transcribed, and deductively and inductively coded. A thematic 
analysis grouped the findings into four large themes with sub-themes of enabling factors. The study revealed that the health sector 
played a vital role by ensuring hospitals and clinics had water, reducing water use in facilities, and working closely with other sectors to 
protect community health. Interestingly, the most critical factors in managing the crisis were not just physical resources like procuring 
water tanks or fixing pipes in hospitals but the “software” of the health system: strong relationships, good communication, and shared 
values among health workers and decision-makers. These elements, albeit complex, enabled quick and effective action during the 
drought, and remained responsive to population needs that allowed for an effective health system response. The findings provide im
portant lessons for making health systems more resilient to future droughts and other climate-related challenges.
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Background
Described as a slow onset silent killer, drought impacts on health 

are severe and can lead to public health disasters. Drought can 

impact known risks to health such as unsafe drinking water and 

poor sanitation, increased communicable disease transmission, 

disrupt health services, and hamper hand washing and other hy

giene practices [1–4]. Increasing temperatures and decreasing 

precipitation caused by climate change are increasing the inten

sity and frequency of droughts around the world, where popula

tions with high vulnerability suffer the most consequences. 

Studies highlight the importance of local drought and adaptation 

planning to manage impacts on human health and health sys

tems [5, 6]. Without the appropriate responses and adaptations 

drought has implications for health systems and at-risk commu

nities and is likely to contribute to existing challenges of limited 

water resources, population growth, poor water supply manage

ment, as well as public health challenges [7, 8].
South Africa is prone to climate-related hazards and is pro

jected to experience significant increase in maximum and 

minimum annual temperatures, including higher frequency of 
droughts, especially in the Western Cape Province [9–12]. In the 
Western Cape, the potential impacts of climate change including 
heat stress, high precipitation, and drought have been shown 
to influence morbidity seen in hospital admissions and 
mortality [13].

The Western Cape Province is a drought affected province 
that experienced below average monthly rainfall from 2015 to 
2017 [12, 14]. It led to a devastating and severe one in 400-year 
drought that severely affected the City of Cape Town water sup
ply. At the drought’s peak in 2017/2018, communities across the 
metropolitan City of Cape Town had water restrictions of 50 L of 
water per day to avoid what was known as “Day Zero”, when the 
city would reach critically low water levels of 13.5% and water 
supplies would be turned off [15, 16]. It took a cross-government 
effort to respond to the drought and in late 2018 rains brought an 
end to the water crisis.

The governance challenges faced during the drought in Cape 
Town are well documented. They focus on water management 
and include delays in declaring the drought a disaster to poorly 
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managed water supplies and dam levels [16]. Several adaptation 
lessons from City of Cape Town reflected on the role of commu
nication and data collection to strengthen urban water resilience 
[17]. Yet, Baudoin et al. found that despite the South Africa’s pre
vious experiences with drought across the country, the lessons 
are not captured, and the management response continues to fo
cus on emergency relief rather than proactive and preventative 
policy [18]. Importantly, South African climate adaptation plans 
and policies that are for all sectors and for the health sector, at 
both the national and Western Cape level do not capture drought 
mitigating strategies or activities carried out by the health sector 
suggesting that the health sector was not a part of the response 
to a significant crisis [19].

Furthermore, despite the significant impact drought poses on 
health outcomes and systems, to date, there is little published 
evidence globally regarding subnational health actors’ response 
to drought. A study by Lee et al. found a decrease in diarrheal dis
ease incidence in Cape Town from 2010 to 2019, with no increase 
during the drought period. This suggests that sustained public 
health interventions were effective, particularly during the peak 
diarrheal season from November to May [20]. However, while the 
study highlights this health outcome, it does not assess the 
broader response of the health sector to the drought. The studies’ 
interviews provided crucial context for the declining incidence, 
attributing it to key “hardware” components of the health sys
tem—such as vaccinations, a trained workforce, adequate service 
delivery, and sustained interventions. To gain a more compre
hensive understanding, further research should examine 
“software” factors—intangible organizational and systemic capa
bilities that shape decision-making—and how their interaction 
with hardware elements influenced both disease trends and 
health sector responses during the drought [21]. Beyond this 
study, most research from Western Cape and other provinces of 
South Africa, looks at the impacts of drought on food security 
and livelihoods as well as adaptation actions of small-holder 
farmers [22, 23]. Finally, outside of South Africa, one distinctive 
paper in Ethiopia, looks at the impact of drought on community 
health systems, where community groups were found to play a 
key role in strengthening community health systems resilience 
during the 2015/16 Ethiopian drought [24].

Learning from the Western Cape provincial health sector’s re
sponse to the drought can identify key response activities taken 
to mitigate drought and health risks and understand how health 
and wellbeing were supported. To investigate this further, health 
and non-health sector stakeholders at the Western Cape provin
cial, municipal, as well as national level were interviewed to un
derstand how decision-makers managed drought risks, what 
health sector response activities took place, and how challenges 
and successes were managed.

Methods
Study site
The Western Cape Province sits on the southwest coast of South 
Africa and experienced three consecutive years of below average 
rainfall and intense drought. The province is comprised of five 
district municipalities and one metropolitan municipality, City of 
Cape Town. The responsibilities of health service provisions lie 
with the provinces and local authorities, where province is par
ticularly responsible for the management and delivery of health 
services as well as coordinating policy development [25]. This 
study looks particularly at Western Cape provincial decision- 
makers who play a critical intermediary role between municipal 

and national level and provide guidance that should support co
ordinated action across the health system [26]. We sought to un
derstand how South African adaptation and health stakeholders 
perceive and interact with climate risks, such as drought, and to 
identify the constraints and facilitators they experienced in rela
tion to the 2017/18 Western Cape drought event.

Participant selection and data collection
Between February 2022 and June 2022, lead researcher AQ, with 
guidance from LG, conducted field work and a series of in-depth 
interviews in Cape Town, Western Cape province, South Africa. 
Participants selection criteria were as follows: South African 
decision-makers inside or outside the health sector working on 
climate adaptation who served in senior roles primarily at the 
Western Cape level, but also at the municipal and national levels, 
and who could have an influence on decision-making and policy 
implementation. Participants were selected based on whether 
they were current or past decision-makers at the time of data col
lection, rather than specifically on their engagement during the 
2015–8 drought. A “snowball sampling technique” and authors 
identified in a document review from Quintana et al., was used to 
identify interview participants [27]. Participants in sectors out
side of health were identified as having authored climate adapta
tion or environment-related policy documents or were identified 
as key informants of climate and health and came from environ
ment, disaster risk, climate, and development sectors.

As seen in Table 1 a total of 31 interviews were conducted, as 
data saturation was reached when no new insights or themes 
emerged, and participants represented all governance levels, 
with sufficient representation at the provincial level. Fifteen par
ticipants were from the health sector and 16 participants were 
from other sectors mentioned above. Most participants worked 
for Government and represented the provincial level.

Throughout this paper, the provincial health sector will be 
used to indicate health activities carried out by the Western Cape 
Province and local authorities. The Western Cape Department of 
Health and Wellness (WCDOHW) is the provincial health organi
zation or government department where most health sector par
ticipants worked (see Government Department in Table 1). The 
health system is referred to as the broader system that includes 
the health sector as well as other sectors and stakeholders that 
influence health and wellbeing.

Participants invited to interview received a project informa
tion sheet and signed a consent form prior to the interview ses
sion that allowed recording, hand-written notes, and 
anonymized short quotes to be made. Ethical approvals were re
ceived from the University of Cape Town (#756/2021) and London 
School of Hygiene and Tropical Medicine (#26533).

Table 1. Characteristics of participants

Participant type # of Participants (n¼31) % of sample size

Health sector (n5 15) 48
National 3 10
Provincial 9 29
Municipal 3 10

Non-health sector (n5 16) 52
National 5 16
Provincial 7 23
Municipal 4 13

Stakeholder type # of Participants
Government Dept. 26
Academia 3
Civil Society/Other 2
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Interview sessions were 50–90 min in length and were guided 
by a piloted semi-structured interview guide that posed open- 
ended “why,” and “how” questions such as “how do you manage 
drought risks.” Participants were asked about their role and expe
rience during the 2017/18 drought, to understand how decision 
makers manage climate risks. Challenges and enablers to work
ing across sectors and governance levels on implementation of 
climate adaptations for health were also discussed.

Coding and analysis
Interviews were transcribed verbatim, including non-verbal 
sounds and expressions such as laughter, sighs, and filler words. 
Each transcript was transcribed twice, first using otter.ai and 
then lead researcher AQ completed a thorough transcription re
view. Each participant interview was assigned an ID number to 
anonymize personal and identifiable information. These 
Participant IDs are used to reference information gathered from 
interviews in the findings text. Transcripts were labeled and for
matted using styles from McLellan et al. and uploaded to 
NVivo10 [28].

An inductive-deductive approach was taken to coding. First, 
guided by Charmaz, three transcripts were inductively free- 
coded using a line-by-line approach to capture implicit concerns 
as well as explicit statements [29]. Next, a code frame was devel
oped with identified open codes, aligned with the interview guide 
and research questions. The code frame developed by AQ was 
reviewed by SM before applying to all interviews on NVivo.

During Round 1 coding on NVivo, additional concepts arose 
that added to the code frame. Such codes included “drought,” 
“crisis to action” and other barrier and enabler codes. Round 1 
codes were thematically grouped and reviewed with advisory 
team, SM and SK. Next, a second round of coding looked at all 
coded “drought” text and coded for response/action, policy/plan
ning, health impact/inequity.

Finally, the Round 2 coded text was extracted for all 31 inter
views into three spreadsheets organized by participant demo
graphic data. Information on text themes, past/present 
responses to drought, policy, governance, and additional codes/ 
information to cross-reference were assessed in the spread
sheets. Health system software factors that influenced the 
drought response were also identified.

Findings
Despite the absence of the Western Cape health sector drought 
response from wider policy documents and literature, the health 
sector was engaged in the drought response and navigated multi
ple challenges that surfaced. This section summarizes the health 
sector’s response to the drought crisis in four key areas that arose 
from interview data, specifically: Management of Water 
Infrastructure and Maintenance; Assessment and Planning; 
Coordination of Response and Governance; and Behavior 
Change, and Communications. Across the four areas, several en
abling factors emerged that are important for shaping decision- 
makers actions and responses within these areas.

Management of water infrastructure and 
maintenance
Ensuring health facilities had access to water was a provincial 
priority during the drought. The Western Cape Provincial 
Government played a lead role in supporting municipalities with 
water infrastructure and maintenance- related activities. In 

health facilities and hospitals such activities were led and carried 
out by the health sector. 

“I think the critical thing was to protect our health facilities … that 

we had to do that and to make sure that they’ve got water, so a lot of 

generators too … and boreholes, catching rainwater, a purifying of 

water that actually was a tremendous effort to make sure water is 

available at clinics and hospitals. So a lot of effort went into that” 

(Health Sector, Provincial, P015).

During the drought, a provincial government mandate was 
given to sink boreholes at all major hospitals, and this became a 
crucial part of the response alongside rainwater catchment, wa
ter purification methods, water pressure management and leak 
detection (P004, P012, P015).

Health Sector Participants discussed specific water infrastruc
ture activities that took place in some hospitals. Table 2 captures 
examples of these activities as implemented in selected Western 
Cape (WC) hospitals. These were necessary to secure or maintain 
water supplies and reduce water consumption used in health ser
vice delivery practices such as for sterilization processes and 
hand washing.

Knowledge and information management
Participants discussed significant challenges with accessing pre
vious information when carrying out water infrastructure activi
ties during the drought. Respondents in and outside of the health 
sector described the inadequate recordkeeping and information 
management of hospital and facility infrastructure. 

“They weren’t updated … as plumbers came in, modernize the build

ings, or changed where bathrooms work, etcetera, they just plugged 

into whichever connection it was … But we’ve seen lots of instances, es

pecially around the drought, where there was infrastructure that had 

previously been invested in. So there were bore holes, for example, that 

had previously been drilled and equipped, where no one had touched it 

since the last drought. So, eight years ago, we did something and then 

we walked away from the hole. And now we’re having to drill a new 

hole, or you have to actually do some sort of massive rehabilitation on 

the old structure” (Non-Health Sector, Provincial, P018).

Due to improperly maintained infrastructure and poor infor
mation management of facility water infrastructure, the health 
sector’s drought response was challenged (P010, P025, P018). 
Previous investment in drought mitigation activities, such as 
boreholes, were not accounted for due to poor record keeping. 
This was especially the case in Tertiary Hospital 2, where old pip
ing and infrastructure were attended by different contractors 
over time so a comprehensive operations plan and map of the 
system was not known or maintained (P018, P016). Health sector 
respondents revealed that many facilities had previous boreholes 
that no longer functioned because they were forgotten or 
not maintained. 

“And so that’s one thing we did discover, actually. One or two of these 

hospitals had boreholes already, but they were defunct because they’d 

never been used. Well, they were sunk 15 years ago, or something. So 

yeah, I mean, it was really an emergency … but it was an in the mo

ment response. I don’t think they were doing it with the 15 years, 20 

Years, 50 years in mind.” (Health Sector, Provincial, P019).

The poor maintenance of health facility water infrastructure 
may stem from inadequate information management during pre
vious drought response activities, such as drilling boreholes, or 
even a reluctance to allocate the limited available resources to
ward maintenance efforts. Limited capacity and resources, 
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especially at municipal level health facilities often led municipal

ities to rely on emergency support during crisis like the drought, 

which as reflected by a non-health sector participant, creates “a 

perverse incentive to not deal with your own infrastructure issues, if you 

can get other funds available to you in a crisis” (Non-Health sector, 

Provincial, P018).

Involving senior leadership
When it came to the drought, respondents expressed the impor

tance of good governance and involving leadership to support 

prioritization of water access, alternative strategies, and better 

water infrastructure maintenance (P001, P002, P006, P018). 

“one thing that I’ve found to have been very effective is getting the 

buy in, especially like for the drought, we saw that the Premier was 

actually the champion the person championing it” (Non-Health 

Sector, Provincial, P002).

This was especially true for the health sector which invested 

time in involving leadership. A health sector respondent noted 

that the provincial health department needed to place the 

drought as a priority among other competing priorities to ensure 

a place at the top of the health sector management agenda 

(P006). The management involved during the drought played a 

crucial role, as highlighted by a provincial health sector partici

pant: “when he speaks, people listen. So he's built the trust he’s built the 

respect” (Health Sector, Provincial, P008). Engaged leadership 

allowed for trust of the community and health workers to help 

access more resources, gain staff attention and in

crease capacity.
Finally, upon reflection of the institutional drought response 

by WC health leadership, institutional changes of drought risk 

mitigation activities were made. The WCDOHW underwent infra

structural changes during the drought and continued after the 

drought through an investment of a green building that included 

solar energy panels and water reuse infrastructure (P008). These 

organizational activities made the health department operations 

accountable to drought risk mitigation while also supporting sus

tainable and resilient health functions aligned with climate 

change planning.

Assessments and planning
The WC Provincial Disaster Management department identified 

“health” as the biggest provincial government risk during the 

drought, therefore health sector activities such as health facility 

needs assessments and planning were prioritized. Government 

stakeholders began anticipating what might happen, especially if 

water ran out completely, and how to respond by developing pol

icies looking at alternative water supplies and anticipating re

lated infectious disease risks (P027, P010, P010).

Interview respondents shared that the provincial health de
partment carried out needs assessments for hospitals and health 
facilities (P004, P006, P008, P010). Facilities were assessed to learn 
what water intensive activities were occurring in them (P008) and 
where water supplies could be delivered based on positioning of 
a hospital (P004). Before drilling boreholes at any of the hospitals 
or facilities, geological surveys, a systematic investigation of sur
face and subsurface conditions, were conducted to ensure there 
was a possibility to drill successfully as well as where to place 
Reverse Osmosis facilities (P004 and P008). The health sector led 
on service delivery continuity planning, such as water substitu
tion in theatres, and engaged in plans to support communities 
through the drought by identifying where community water col
lection points and standpipes could be placed across the City of 
Cape Town to receive quality assured water from a potable sup
ply (P006 and P011).

Day Zero Plans, synonymous to contingency plans, were in 
place in case there were critically low water levels and water sup
plies would need to be turned off. Although there were several 
drought specific and related policies and plans in the Western 
Cape, none were publicly available for the health sector. Instead, 
provincial health sector participants revealed there was an inter
nal Day Zero Contingency Plan that was not externally shared to 
avoid causing fear among the community (P006, P008, P015). 

“It is a preparedness plan. This is an action plan. If this doesn't get 

done, the way it's written in this document, your facility and your 

patients are going to suffer … there is one for drought, it's basically 

putting responsibilities to people's names, contact the person, this is 

the person you do, etcetera. It's an action. If this happens, this is what 

we want you to do” (Health Sector, Provincial, P008).

Although it did not get to this point, the development of 
sector-specific contingency plans was an important part of the 
drought response.

Strategic and long-term planning
Despite assessments and geological requirements, quick actions 
led to planning oversights. An example of this comes from a large 
investment to draw boreholes and connect them to the water 
supply in District Hospital 2. 

“At [District Hospital 2] we drilled two and spent a lot of money you 

know, connecting them to the to the hospital's water supply. And then 

we discovered that what was the issue there were the magnesium 

content was too high. And so we couldn't use it in our operating thea

tres because it's precipitated onto the glassware. So there'd been a 

couple of ups and downs” (Health Sector, Provincial, P026).

Such a costly investment might have been avoided with more 
thorough planning, better integration of cross-sector knowledge, 
and effective information management of infrastructure, as 

Table 2. Infrastructure activities in major WC hospitals identified by health sector participants

Hospital in Western Cape Example health sector drought response activities

Tertiary Hospital 1 
Teaching Hospital in Cape Town; Public funding 

Up to nine boreholes sunk; recycling water in basin and toilets

Tertiary Hospital 2 
Teaching Hospital in Cape Town; Public funding 

Commissioning of a water osmosis treatment plant to treat 
water for human use (class 1) and drinking water that cost  
120 million rand

District Hospital 1 
located in Cape Town metro; Public funding 

100 water tanks collecting rainwater that service smaller facilities 
like clinics and community health centers and an EMS facility

District Hospital 2 
located in West Coast Region; Public funding 

2 boreholes drawn
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previously discussed, before initiating water access activities. In 
addition, during the drought crisis, there was limited room for 
needed innovation and strategic planning. A municipal health 
sector participant reflected on the lack of strategic long-term 
thinking during the drought. 

“But the way that drought infiltrated policy was quite interesting, in 

the sense that any planning, or proposals that you had to do had to in

clude a drought mitigation or adaptation plan to the drought and to 

water use in general … And the kind of bigger picture thinking from 

a departmental level wasn’t necessarily there. There wasn’t thought 

of how my work impacts climate in general, in the long term is really 

short-term thinking” (Health Sector, Municipal, P023).

The absence of thinking of the long-term in previous droughts 
resulted in a lack of learning that impacted the 2017/18 drought 
response, as a respondent described: 

“So, we in fact, um had to manage a drought long before 2017, which 

never made it on the radar … There were five municipalities in one 

district within one district. And we did some amazing things. And 

those learnings, unfortunately, were not carried through to 2017” 

(Non-Health Sector, Provincial, P030)

When it came to long term planning, a respondent discussed 
that during the drought the focus was dealing with the immedi
ate threat and that long-term planning was put off and the re
sponsibility of specific sectors (P012). However during the 
drought crisis the WCDOHW considered future impacts by 
addressing growing health disparities in informal areas and 
townships. At the drought’s peak, the health sector was particu
larly concerned about the heightened risk of communicable dis
eases in vulnerable communities due to poor water quality and 
limited access to running water and sanitation in households 
and surrounding facilities that were exacerbated by already 
problematic stagnant sewage systems predating the drought 
(P015, P019, P023, P027). 

“At the time of the initial drought starting, there was a lot of talk from 

the public around informal settlements and water … the fact that in

formal settlements are really unmetered … , people aren’t billed or any

thing for water. And that, I think, was obviously very misfocused. … 

So, the strategy there was actually really to make sure people still had 

enough water and there was no requirement or ask for people in infor

mal areas to use less water. So, I think from the health perspective, 

that was also very clear to everybody in the city government that that 

was not the problem. The problem there was making sure people had 

enough water” (Non-Health Sector, Municipal, P012).

Respondents in and outside of the health sector expressed 
that the provincial health department advocated for at risk com
munities and health risk mitigation strategies during the drought 
(P012, P003, P009). The health sector did this by collaborating 
with government counterparts to oppose water restrictions and 
advocate for water access points in informal areas, emphasizing 
the heightened health risks these communities face. This health- 
led, intergovernmental initiative promoted equity-focused plan
ning and became a cornerstone of the sector's drought response. 
By ensuring at-risk communities had sufficient water, future po
tential health crises were avoided.

Early-prioritization
Before declared a disaster by national government, drought ac
tivities were prioritized on senior leaders’ agendas among other 
issues that was critical to swift action. A provincial health 

respondent described the efforts made within the health depart
ment to prioritize drought response activities. 

“What we did was, first of all, we had to escalate this as a priority. 

Okay, so it was on the top management agenda, right, as a very im

portant issue. That, you know, that sounds easier. But remember, it 

comes in a context of many competing priorities, right. So just surfac

ing the issue and escalating it as a priority is an important thing in 

itself” (Health Sector, Provincial, Participant 006).

Compounding events such as electrical power supply issues, 
made the prioritization of the drought even more important. One 
participant shared that the health department’s plans to sink 
boreholes at all 32 district hospitals in the province, many of 
which are situated in rural areas, were sidelined by other com
peting issues (P019). For example, in the Central Karoo district 
existing water infrastructure issues (corrosion, burst pipes, lea
kages) and limited health workforce capacity were exacerbated 
by the drought (P025). These challenges in rural Central Karoo 
were further magnified by local government instability and a 
lack of funding (P018, P025). In the instance of Central Karoo, the 
involvement of cross-sector support such as from Department of 
Education and Department of Social Development, allowed for 
investments in additional water storage containers, such as JOJO 
tanks, to address existing issues with the water supply and ex
treme heat (P025).

Finally, several respondents discussed that previously priori
tized activities were hindered and not institutionalized due to the 
end of the drought. This abrupt shift in focus and priorities 
undermined earlier investments and efforts in drought 
risk mitigation. 

“There was a lot of good investment happening during the drought, it 

would have been better, in some ways for the drought to be one more 

year longer just to embed that, because we got most of the way in our 

programs, and certainly for the health facilities … So ideally, our em

phasis and our budget focus should not have moved off water for at 

least two or three more years, because there was still work to be 

done.” (Non-Health Sector, Provincial, P018).

Coordination of response and governance
As the drought worsened, the WC Disaster Management coordi
nated sectors to act. The health sector collaborated with other 
sectors to assess which facilities could utilize ground water 
reserves (P006) and manage compounding risks outside of facili
ties, such as heat risks to communities (P015). Health sector par
ticipants across national, provincial and municipal 
acknowledged that there was little to no engagement or response 
from the national level, especially from the national health de
partment, during the WC drought (P007, P016, P028). Instead, 
there was significant cross-sectoral provincial support of munici
pal level response activities, especially for municipalities outside 
of Metropolitan City of Cape Town. 

“So, when we were in the midst of the drought, we did a lot of work 

with respect to awareness raising and providing technical assistance 

to municipalities that needed, by support engineers, helping them to 

think through things and so forth and so on.” (Non-Health Sector, 

Provincial, P030).

Institutional mechanisms
The interview data showed that the WC Provincial drought re
sponse worked across sectors and governance levels to resolve 
challenges of funding and capacity, especially when working with 
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municipalities and the City of Cape Town. This coordination was 
aided by meeting mechanisms. The health sector participated in 
and led various coordination approaches during the drought, such 
as health clusters, that allowed emergency medical services 
within the WCDOHW to take a functional decision-making 
approach, to continuously communicate and appropriately 
respond to the water crisis (P006, P008, P10).

This health cluster approach taken from disaster manage
ment, included being clear about who makes decisions at what 
levels and allowed the health sector to connect regularly with 
relevant stakeholders to discuss the drought response in de
tail (P008). 

“I think what we’ve done with this are forums that meet on a regular 

basis, is kind of realize that you can unpack everything. Education 

cannot say, well, it’s not going to impact me. Right, education will go 

and interrogate How could this potentially impact me?” (Health 

Sector, Provincial, P008).

Regular gatherings allowed for strong health sector coordina
tion with disaster management, environment, water, and other 
key sectors that improved the understanding of health impacts 
and facilitated consistent communication.

Such cross-sectoral gatherings also aided cross-governance 
challenges during the drought, particularly at municipal level. 
Before the water crisis, there were existing challenges due in 
large part to capacity constraints and a lack of empowerment at 
municipal levels to act. 

“I think some of the some of the department’s understanding their role, 

and also that they need to delegate the role and give authority to people 

at a lower level within their department so that we could resolve mat

ters at a much more local level that does not have to come up to provin

cial level, for example” (Health Sector, Provincial, P015).

Local authorities also often faced constrained budgets and ca
pacity challenges in delivering basic services (P013). Therefore, 
the provincial government provided additional support to district 
and local municipalities during the drought. Coordination be
tween provincial disaster management, the provincial health de
partment, and municipalities resolved issues related to water 
and infrastructure needs and resulted in active participation in 
clusters (P010). Notably, a provincial health sector participant 
highlighted effective collaboration between the environment de
partment, the health department, and municipalities on water 
sanitation, despite ongoing challenges with local governance 
and leadership. 

“I think our Department of Environmental Affairs were actually very 

good. And they work very closely with municipalities in terms of their 

role of water and sanitation. And obviously, there's a separate depart

ment for local government, which strengthens the governance of mu

nicipalities. So, you can have the most wonderful strategy, but if you 

don't get leadership and governance at the local level it’s not gonna 

help. So, I think, from various angles, and with the limited resources, 

financial and human, and with all the politics at local level, I think we 

did generally not too bad” (Health Sector, Provincial, P015).

Interpersonal relationships
Critical to good coordination across sectors was existing positive 
relationships within and across sectors. Health sector respond
ents described challenges working across sectors where previ
ously fragile inter-personal relationships were tainted due to a 
perceived lack of urgency to take action that compromised 
health sector drought response activities. Health sector 

participants expressed that despite the crisis setting, other sec
tors seemed to delay carrying out their part in health sector 
drought response activities. 

“So, for example, with the drought, there was a clear identification of 

the need for certain infrastructure work to be done. But we are not 

allowed to do infrastructure work, that is a Department of Public 

Works. And that partnership very often became quite problematic, be

cause we’ve got the urgency and they have to deliver and they don’t 

necessarily have the urgency” (Health Sector, Provincial, P015).

Another example was raised by a participant’s account of reg
ulatory process challenges between the WDOHW and the City of 
Cape Town in the commissioning of a water osmosis plant in 
Tertiary Hospital 2. It was described that the provincial health 
department ran into municipal water use license approval issues 
for the facility from the City of Cape Town (P004). Interpersonal 
challenges, that included power dynamics between the provin
cial and municipal level actors potentially contributed to the pro
cess delays (P005, P018).

Relationships between government peers became critical to 
action. A health sector participant described that the WCDOHW 
also needed to persuade other departments, such as the 
Department of Treasury, to release financing for health sector 
drought response activities (P008). Alongside persuasion tactics, 
political buy-in and trust was seen as necessary to alleviate fi
nancing and coordination barriers for all sectors and to get other 
sectors to respond in an appropriate timeframe. 

“People say, what is one of the nicest tools that you use for disaster med

icine, it’s my telephone. And because it consists of people I trust and will 

know will come to the party” (Health Sector, Provincial, P008).

Additionally, what appeared to circumvent relationship chal
lenges across sectors and governance levels and supported the 
follow through of drought response activities was identifying a 
“champion” or point person. 

“I think there has been a couple of like, really good, you know, vision

ary people, I think, in the province that have that have got the experi

ence that have been involved … and I think there's been there is really 

some real, you know, quality work done around those people that 

have understood it, and, and also that have been, you know, very pas

sionate about it. And they've lobbied quite well,” (Non-Health 

Sector, Provincial, P010).

Behavior change and communication
Across all interviews, the Cape Town and broader Western Cape 
communities were recognized as integral to the drought re
sponse. Community participation in reducing water consumption 
prompted significant shifts in individual and household behav
iors. These changes included altering water usage for activities 
such as flushing, bathing, recreation, and handwashing, as well 
as addressing household leakages and seeking alternative pota
ble water sources. (P020, P002, P008, P012, P005).

In working with communities, the province and municipal 
governments coordinated on messaging to motivate the public to 
spare water, modify hand washing to sanitizing, and safely use 
grey water to avoid sickness (P015 and P012). Communities and 
households helped manage the water crisis and such behaviors 
were sustained even after the drought was over (P008 and P006).

Health sector communications to health facilities and hospi
tals were also pivotal in the drought response. The health sector 
enforced water-saving activities, emphasized accountability 
amongst the health workforce, and issued behavior change 
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communications to health workers and doctors. The provincial 

health department released internal policy documents with 

strategies for health workers and doctors to save water in operat

ing theatres (P008) and hosted communication campaigns in hos

pitals and health facilities to modify handwashing behaviors 

(P015 and P008).

Communication practices
Participants noted that, in addition to water restrictions and 

community accountability measures to reduce household water 

usage, trusted information and unified messaging played a key 

role in fostering positive changes in community behaviors during 

the response (P008, P012). This crucial shift in communication 

style from provincial government departments proved effective 

for community compliance and behavior change 

“The messaging at some point shifted, then became very much more 

focused on [the] kind of messaging of we can get through this together 

sort of message. Previously had been quite focused on a message of 

compliance of like you mustn’t waste water and don’t be selfish kind 

of messaging and actually didn’t respond quite well to. So, once it 

shifted to a more, I think, open message of this is an unprecedented 

climate change event. We can get through this, and we’ll be okay, 

then I think people were … there seemed to be a general shift in be

havior change.” (Non-Health Sector, Provincial, P01).

In addition to water use monitoring established in hospitals to 

hold the health workforce accountable (P015) the use of trusted 

and transparent information facilitated behavioral changes and 

enhanced compliance. 

“They responded to daily or weekly announcements that was trusted 

information. This is the dam levels. Don’t do this, do this. Don’t do 

that. And likewise, we wanted to get people to start realizing with in

dexes, that it becomes a trusted source of information. And if we can 

respond to it, so [can] people.” (Health Sector, Provincial, P008).

A municipal health sector participant expressed concerns 

about the health sector’s communications to communities, not

ing that promoting of a change in handwashing behaviors could 

conflict with previous messages encouraging handwashing to 

prevent disease spread and other health issues (P020). While be

havior change messaging was not always effective or complied 

with, these concerns highlight that public health promotion and 

prevention practices were top of mind for health professionals at 

provincial and municipal levels, even amidst a crisis.

“Doing things differently”
Several respondents discussed challenges with adaptation during 

the water crisis, particularly with “doing things differently.” 

These ranged from a reluctance of stakeholders to follow direc

tives from senior officials (P006), limited organizational agility 

due to pre-established plans and budgets (P010), to high costs 

that deter innovation and change (P012). 

“I think the people who are nervous about doing things differently, are 

concerned about the costs, if you get it wrong, like there's no second 

chance to do it properly, because you’ve spent your money already. 

And yeah, so it creates risk.” (Non-Health Sector, Municipal, P012).

Challenges with adapting were also present within health fa

cilities and hospitals where there was a reluctance with compli

ance and changing behaviors despite requirements to limit 

excess water use. 

“We come up with a circular or policy document that talks about doing 

things different in theater to save water. Now the most impossible 

people to get to change their mind are surgeons” (Health Sector, 

Provincial, P008).

To overcome this challenge, the provincial health sector con

ducted research projects to generate and validate evidence of the 

benefits of changing hand hygiene practices amongst doctors 

and surgeons (P008). Box 1 highlights how the provincial health 

sector took action to instill a change in behavior amongst sur

geons and doctors during the drought.

Discussion
To date, there are few papers on how the health sector responds 

to drought and, despite literature on the Western Cape’s drought 

experience, there is little documentation capturing the health 

sector’s role in the response. This paper aims to address this gap 

by capturing first-hand insights from South African decision- 

makers who experienced the 2017/18 water crisis, contributing 

uniquely to the Western Cape drought literature and enriching 

the broader empirical research. The evidence illustrates enabling 

Box 1. Doing Things differently behavior change in surgeons during drought.

During the drought, doctors and surgeons were unaware of their water usage and showed resistance to changing handwashing 
behaviors, as they were taught to scrub to prevent infections. To respond to this resistance, the WCDOHW conducted research to 
generate evidence that dispelled doctor and surgeons’ concerns. The evidence showed that limiting water use for handwashing 
and replacing with alcohol to sanitize hands did not compromise hand hygiene before a procedure. The project also identified the 
amount of water used in operating theatres which used 60 liters per scrub (P015, P008)

“So then we did a research project, and we looked at one orthopedic theater. They use 60 l per scrub, they do 220 cases, we did the maths and 
we’re basically saying that [they’re] using 157,000 liters per year. So just by doing things differently, by not using so much water but using alco
hol, we brought it back to make a difference. If you get to the surgeon, and he is washing his hands for five minutes it makes no difference. Yeah, 
but you’ve shown them the case studies and the research, then suddenly, you know, people just buy into it.” (Health Sector, Provincial, P008).

“In our theatres, we ultimately promoted for doctors not to scrub so vigorously before theatre procedures because the evidence was if they do 
proper sanitizing, it is as good as a water scrub before a procedure. We looked at a lot of research and [saw] what’s possible, how could we, how 
can we get by with the least water to use” (Health Sector, Provincial, P015).

The research evidence prompted a change in hand washing behaviors for doctors and surgeons, which became helpful for the 
subsequent COVID pandemic, and ultimately reduced water use in facilities, especially during operations.
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factors and captures critical lessons for strengthening health sys
tems to future droughts and climate-related risks.

The drought was one of several topics covered during partici
pant interviews, which may have resulted in limited detail on re
sponse activities. However, since information about the drought 
emerged organically from the interviews, the risk of confirmation 
bias was minimized. Recall bias may have affected participants’ 
ability to accurately recall details of the drought, which occurred 
years before the interviews and after COVID-19. However, 
responses were cross-checked across diverse interviewees, bal
ancing direct involvement, institutional memory, and lived expe
rience, while open-ended questions helped improve recall 
accuracy. To gain a more comprehensive understanding of the 
health sector’s drought response, additional interviews with 
health facility managers could have provided valuable insights 
into specific health facility and hospital activities. Finally, as 
interviewees were recounting past actions and experiences re
lated to the drought, there is a possibility of recall bias.

As evidenced by the preceding analysis, the Western Cape 
health sector played a significant role in the 2017/18 drought re
sponse. The health sector worked in health facilities and hospi
tals to manage water infrastructure, support assessments and 
planning, and reduce water consumption among health workers 
and staff. It also worked with other sectors to support the health 
and well-being of communities by prioritizing health risks in 
planning and meetings and supporting public messaging to mod
ify water use behaviors.

The research evidence shows how existing health systems in
frastructure and emergency response mechanisms, along with 
the recognition amongst decision makers that the drought consti
tuted a crisis, was essential to the response. Yet, the true enabler 
of health sector action was what health systems analysts call 
health system “software,” encompassing the people, relationships, 
values, and processes that facilitated effective decision-making 
and collaboration [30]. System “software” can be divided into tan
gible features (organizational processes, skills, knowledge) and 
the intangible (power, values, relationships, and communications) 
where intangible software features in particular shape behaviors 
and organizational capabilities essential to navigate changes [30– 
33]. Health system literature discusses the important interactions 
between software and “hardware” features, such as infrastructure 
and institutional mechanisms highlighted in the analysis, where 
software elements play a significant role [31, 34–38]. This is sup
ported by findings from Kagwanja et al. where in response to vari
ous system shocks and stressors, health organizational capacities 
relied on software elements such as values and communications 
to adapt and transform, strengthening everyday resilience [39]. In 
the case of the Western Cape drought, identified software factors 
and how they interacted with hardware factors elaborate how the 
health sector drought response occurred the way it did and point 
to critical elements that should be sustained to support health 
systems strengthening.

Firstly, the findings reveal how people (software)—whether it 
was senior leadership or other key personnel—facilitated a suc
cessful drought response. Engaging senior leadership and man
agement allowed for the prioritization of repairs and 
maintenance of health facility infrastructure (hardware). At the 
time of the drought, the WCDOHW had recognized the impor
tance of robust health systems leadership and management, 
which could have better prepared senior leaders within the 
Department. Notably, a 2016 health leadership development 
strategy highlighted critical leadership competencies for manag
ers across the health system [40]. In addition to engaged 

leadership, respondents identified the role of individual 
“champions” (software), who represented a cause or department 
and collaborate across government, as critical to action during 
the drought. Healthcare management scholarship emphasizes 
the essential role of such actors in driving change and promoting 
innovations within organizational and local context, though their 
influence tends to diminish during later stages of implementa
tion as new circumstances arise [41–44]. Champions are often 
well connected and display characteristics of trust and motiva
tion to alleviate health system barriers and encourage uptake of 
evidence-based health care interventions [43, 45]. In the case of 
the drought, champions emerged as actors who facilitated ac
tion, specifically of hardware-related activities within hospitals 
and health care facilities such as drawing boreholes, connecting 
water supplies to health infrastructure and accessing 
needed resources.

Second, as the analysis demonstrates, coordination across 
governance levels and sectors during times of crisis still relies 
heavily on software—particularly personal relationships—for ac
tion to take place. Documented in literature from the Western 
Cape drought, institutional relations, along with technical skills, 
were critical for mutual accountability and clarity in roles across 
sectors [17]. Although disaster coordination structures like health 
clusters (hardware), supported coordination among cross sector 
actors during the drought, strong pre-established relationships 
allowed for rapid formation of task teams and trusted partner
ships that addressed cross-cutting issues such as the equitable 
availability of water supplies to communities and healthcare fa
cilities. Engelbrecht and Gilson support this finding when 
highlighting how governance and leadership that emphasizes 
constructive relationships between key health service delivery 
actors in South Africa “create collaborative cultures of reflection, 
problem-solving and action” [26]. During times of crisis, like the 
COVID pandemic, relationships between subnational and local 
actors were strengthened that enabled local responsiveness. 
Vallabhjee and colleagues argue this was due to stewardship and 
distributed leadership, sharing decision-making authority across 
an organization, that allowed the Western Cape government to 
work closely with local stakeholders to deal with day-to-day ac
tivities [46]. Processes should also allow for flexible forms of ac
countability at the local level, while maintaining enough role 
clarity. In the South African health system, dominant vertical ac
countability processes were found to limit the improvement of 
quality-of-care strategies and undermine needed innovation and 
agency to implement policy changes [47–49]. In these instances, 
having flexible institutional mechanisms or parastatal commit
tees that allow for rapid decision-making across sectors, espe
cially at provincial and local level, even outside of a disaster and 
that coordinates all actors around mutually agreed priorities, can 
support sustained action [46, 50].

Finally, features of communication practices and values—par
ticularly “doing things differently” and the sharing of trusted in
formation—enabled action within the health workforce and 
across communities. As captured in organizational psychology 
and health management scholarship, crises that are uncertain in 
nature can be catalysts for creativity and innovation beyond the 
individual level [51–53]. In the example of the research study 
conducted to inform doctors and surgeons of their excess water 
use, the WCDOHW chose to address the needs and concerns of 
health workers to generate evidence and ultimately change wa
ter use behaviors in hospitals. In the long term, the agile nature 
in which a solution was found would not only facilitate long- 
term behavior changes that indeed became helpful during the 
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ensuing COVID crisis, but it also builds trust and facilitates inno
vation, allowing for easier problem-solving of complex problems 
in the future. Furthermore, the research study during the 
drought demonstrates what Beghetto discusses as “creative 
action” that requires “the willingness to think and act in new and 
different ways in an effort to navigate uncertainty and potential 
threats during times of crisis” [53]. In addition to adopting new 
approaches, the dissemination of trusted information were criti
cal to action. Literature from the drought highlighted that public 
data on dam levels and unified messaging not only guided orga
nizational and community responses and individual actions but 
cultivated collective accountability [54]. The findings underscore 
how people can use their own initiative and organizational pro
cesses (software) to navigate uncertainty and overcome hard
ware challenges (like inadequate water infrastructure, lack in 
financing, etc.) through strategic connections and adapting com
munications and approaches.

Implication of findings
Indeed, as demonstrated in this paper, complex emergencies like 
the drought have cross-sectoral impacts that, coupled with orga
nizational interdependencies, challenge coordination and learn
ing efforts [55].

The emergency risk management and public policy literature 
emphasizes that during crises, cross-sector and cross- 
organizational working can be more efficient due to prioritization 
of the crisis and decision-makers working toward the same 
shared objective, which the experiences of participants of this re
search supports [56–59]. Yet after a crisis period, collaborative 
learnings and long-term planning, if they occur at all, often hap
pen independently instead of across sectors or organizations [60]. 
Scholarship on collaborative governance emphasize working and 
planning across institutional structures that can also manage a 
diverse set of actors to actively work together, especially on ongo
ing, complex issues, such as a drought or climate-related risks 
[58, 59]. In fact, Emerson and Anh 2022 suggest that interpersonal 
and behavioral dynamics among actors, and the functional dy
namics of building capacity for collaborative action, which is 
made up of processes, institutional arrangements, leadership, 
knowledge, and resources, are at the heart of collaborative gover
nance [59]. These dynamics are examples of software, which as 
this analysis shows, were critical components for driving health 
sector action during the Western Cape drought and are para
mount to strengthen health systems against future droughts and 
climate-related risks. To move beyond situational crises to long- 
term coordination and practice, approaches that align cross- 
organizational expectations and actions and consider factors 
that enable the willingness and ability of stakeholders and deci
sion makers (software) are needed [57, 61].

Conclusion
Although enabling factors like people, relationships, and values 
are difficult to bring into policy and strategy documents, the 
health system can institutionalize adaptive processes and learn
ings that center “people.” This study indicates that these pro
cesses were supported by strong inter-sectoral and cross-sectoral 
relationships during times of crisis to ensure that the health sys
tem remains functional under a range of future stressors, from 
water scarcity to pandemics. Given the complexity behind 
climate-related challenges, iterative learning and cross-sectoral 
engagements are essential. This is especially important among 

multi-sector stakeholders at local levels, who will need to be agile 
and willing to work differently from pre-determined forms of en
gagement. Future research should investigate health sector 
responses to other climate-related shocks and stressors to iden
tify specific actions that were sustained and what factors sup
ported health system action.
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