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Abstract

South Africa’s rising urbanization has exacerbated the levels of urban poverty and inequality. The urban poor are increasingly
vulnerable to the impacts of climate variability and have weak household risk response capacities. The study, through the use
of a questionnaire survey, investigated how climate stressors such as the change of seasons, drought, heat waves, cold spells,
hailstorms, floods, disease outbreaks, and veld fires are affecting four socioeconomically marginalized urban communities in
Pietermaritzburg, KwaZulu-Natal. The respondents identified eight stressors that affect lifestyles and livelihoods; however,
the majority do not have the means to cope adequately. Moreover, the coping strategies that were adopted were stop-gap
reactive-type measures and provide limited capacity to build resilience and response capacity. With the projections that
climate stressors will increase in frequency and duration in the region, the local government must increase investment
in urban pro-poor climate change projects, which have been successful in some rural and urban areas, and educate the
communities on climate-related risks so as to increase their knowledge and response capacities.
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Introduction transient poverty to chronic poverty, jeopardize development
endeavors and poverty alleviation efforts, and threaten the
fulfillment of sustainable development goals (SDGs; Olsson
et al., 2014). Against this backdrop, the aim of this article is
to investigate the impacts of climate variability on marginal-
ized urban communities within the city of Pietermaritzburg,
which serves as the capital of the second most populous
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South Africa, much like the rest of sub-Saharan Africa
(SSA), is undergoing a large-scale urban transformation with
the anticipation that 71% of the population will be urban by
2030 (Republic of South Africa [RSA], 2015). The high rates
of urbanization are met by governments that are underpre-
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and climate variability aggravates the stresses, making it
more difficult to rectify the injustices of the past.

Urban Vulnerability to Climate
Variability in South Africa

Cities are hubs of economic growth that have been associated
with improved livelihoods, better education, living standards,
social and economic independence, and human development
(Boadi, Kuitunen, Raheem, & Hanninen, 2005). However,
this “promise” of a better life has propelled the urban growth
rates to unprecedented levels in a nation that is already grap-
pling with high urban poverty levels and widening inequali-
ties (Frye, Farred, & Nojekwa, 2011). The spatial divisions
that were inherited from the Apartheid regime in South Africa
have contributed toward high levels of inequalities within its
cities (Frye et al., 2011; Goebel, 2007; Hickmann & Stehle,
2017; RSA, 2015; Taylor, Cartwright, & Sutherland, 2014).
As a result, approximately 60% of the urban population
resides in areas that suffer from structural deficiencies
(Hickmann & Stehle, 2017). However, the living conditions
under which the urban poor are surviving have done nothing
to quell the movement of people from rural to urban areas,
and it is projected that approximately 80% of South Africa
will be urban by 2050 (Mafusire et al., 2014; RSA, 2015).
Currently, South African cities are struggling to meet their
developmental goals, redress poverty and inequality, and
meet the needs of the growing population (RSA, 2015; Taylor
et al., 2014). This is predominantly due to the lack of finan-
cial and institutional capacity to effectively address the multi-
dimensional challenges of urban development, namely,
demographic, social, economic, and environmental (RSA,
2015). This status quo has been exacerbated by the impacts of
climate variability which are likely to reverse developmental
advances of the post-Apartheid regime and increase the
socioeconomic vulnerability” of the marginalized, making the
reduction of poverty difficult (Bartlett, Mitlin, & Satterthwaite,
2012; Heltberg, Jorgensen, & Siegel, 2008; Hickmann &
Stehle, 2017; Olsson et al., 2014; United Nations Economic
Commission for Africa, 2014; Wahba, 2015). Many of these
impacts are already taking place and tend to exacerbate vul-
nerabilities to produce direct impacts on livelihoods, health,
incomes, living conditions, and assets (social and economic),
with the poor bearing the brunt of these impacts (Chuku,
2010; National Planning Commission, 2012; Satterthwaite,
Hug, Pelling, Reid, & Lankao, 2007).

The vulnerability of the urban poor to climate variabil-
ity in South Africa is attributed to nonclimatic and socio-
economic factors, namely, exclusion from social and
economic opportunities, low income, poor housing and
infrastructure, food insecurity, land degradation, high rates
of population growth, and poor service delivery (Alber,
2011; Hickmann & Stehle, 2017; RSA, 2015; Satterthwaite,
2007; Wahba, 2015). Unlike high-income populations who
can utilize their savings or insurance or sell assets to cope

with climate risks, the ability of the urban poor to cope
depends on the assets that they have at their disposal on a
short-term basis to respond to such risks (Alber, 2011;
Habtezion, 2012). Those with fewer assets are less likely
to cope or adapt to the impacts of climate variability and
have to make difficult decisions, which include decisions
to sacrifice on food consumption, opting for quantity rather
than nutrition, the sale of productive assets, or reducing
costs such as their children’s education (Heltberg et al.,
2008; UN System Task Team, 2011). These kinds of cop-
ing strategies or maladaptation are destructive to the
household unit as they not only reinforce inequalities but
also perpetuate poverty and inequality across generations
(Heltberg et al., 2008). Taylor et al. (2014) notes that “new
patterns of vulnerability are already emerging alongside
on-going urban expansion” (p. 33); therefore, adequate
responses that aim to reduce the vulnerability of urban
poor, improve their response’ and adaptive capacity, and
increase their resilience’ are required.

The urban poor, in particular, marginalized women, chil-
dren, outdoor laborers, and the elderly, contribute the least to
the causes of climate variability and change, yet face a “dou-
ble vulnerability in the forms of climate variability and pov-
erty” (Jabeen, Johnson, & Allen, 2010, p. 429; Mearns &
Norton, 2010). Moreover, “they are disproportionately
affected by their exposure to climate-related risks and by the
limited resources at their disposal to respond to such risks”
(Jabeen et al., 2010, p. 429). As climate risk increases in
intensity, frequency, and duration, the role of city govern-
ments in climate risk management will grow as will the reli-
ance of low-income households on policies and institutions
for assistance (Heltberg et al., 2008).

Method

Study Sites and Data Collection

A questionnaire survey of 378 households was carried out
among four communities in the surrounding city of
Pietermaritzburg, in the province of KZN, South Africa.
These communities are France, Swapo, and Willowfontein,
which are located outside the central business district (CBD),
and Mpophomeni Township, which is on the boundary of the
city (Figure 1). France, Swapo, and Willowfontein are classi-
fied as urban, whereas Mpophomeni is peri-urban.

The communities were chosen as they are urban and peri-
urban in nature and are located in a province associated with
high levels of poverty, high rates of unemployment, socio-
economic vulnerabilities, and low adaptive capacity
(Gbetibouo, Ringler, & Hassan, 2010; Golder Associates
Africa, 2013; Wilk, Andersson, & Warburton, 2013). A pilot
survey was conducted in September 2015, which was fol-
lowed by the full-scale study in November and December
2015, during the summer season. The majority of respon-
dents (33%) were from Willowfontein, and the remaining
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Figure |. Map of the study areas France, Mpophomeni, Sobantu, and Willowfontein, Pietermaritzburg, KwaZulu-Natal, South Africa.

respondents were evenly distributed between France, Swapo,
and Mpophomeni. The questionnaires were administered in
the local language of isiZulu.

The questionnaire survey examined socioeconomic infor-
mation and issues pertaining to the communities’ perception
of climate variability and change and how they engage with
any resultant impacts. More specifically, this article focuses
on the types of climate impacts that the community members
have encountered, how the impacts affect the livelihoods and
lifestyles of the communities, the level of concern for the
impacts of climate variability, the positioning of climate
variability and change among the communities’ list of

priorities, the coping strategies, and the reasons for not
adopting any coping mechanisms. Approximately 61% of
the households surveyed were female-headed and respon-
dents were either the head of the household or an individual
who served as a representative of the head. Seventy percent
of respondents were female and the majority of respondents
were within the 16 to 45 and over 65 age groups. Furthermore,
more than half of the respondents (55%) have received a sec-
ondary level of education where climate change, or some
aspects of it, is a part of the school curricula.
Pietermaritzburg is the capital of KZN and is one of the
major urban economic and service hubs of the province
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(uMgungundlovu District Municipality [UMDM], 2015,
2016). South Africa’s 2011 census document found the pop-
ulation of Pietermaritzburg to be 223,448 and approximately
52% female (Statistics South Africa, 2011). The city has high
levels of socioeconomic vulnerability due to the growing
population and increasing levels of poverty and unemploy-
ment (Msunduzi Municipality, 2012). Climate variability
exacerbates this vulnerability and has contributed to the
city’s low adaptive capacity (Golder Associates Africa,
2013). Furthermore, the local government, Msunduzi local
municipality, is facing backlogs in service delivery and there
is a significant proportion of the urban poor residing in sub-
standard low-cost housing with limited access to quality ser-
vice delivery (Caesar, Crush, & Hill, 2013; Msunduzi
Municipality, 2012; Taylor et al., 2014). Moreover, 93% of
the urban poor within Msunduzi are considered to be food
insecure (Caesar et al., 2013).

Data Analysis

The questionnaire comprised both structured and open-ended
questions. Quantitative data from the closed questions were
coded and placed into categories for statistical analysis using
the Statistical Package for Social Sciences (SPSS), version
23.0. Descriptive statistics such as frequency data were incor-
porated into the results to establish trends in the data. The
qualitative, open-ended responses and the interview questions
were analyzed using thematic analysis (King & Horrocks,
2010). In addition, there was document review of policy docu-
ments supplied by the municipal officials.

Biophysical Environment

Pietermaritzburg is characterized by summer rainfall and its
climate is said to be warm and temperate with an average
annual rainfall of 865.3 mm, while the average maximum
temperatures range from 22.6°C to 24.5°C and the minimum
temperatures range from 9.9°C to 16°C (Climate Information
Platform, n.d.; World Weather Online, 2016). Intermediate
future climate scenarios anticipate a temperature increase of
2.25°C between 2045 and 2065, which will affect liveli-
hoods, food and water security, and human and livestock
health (UMDM, 2016). There have been increases in short-
term high-risk rainfall hazards such as lightning/thunder/hail
storms and floods (Table 1), and it is highly probable that the
hazards will recur (Singh & Bartholomew, 2014; UMDM,
2013, 2016).

Results

This section presents the survey results under the following
themes: (a) the types of climate stressors that the community
members have encountered, (b) how climate-related risks are
affecting the livelihoods and lifestyles of the communities, (c)
the level of concern for the impacts of climate variability, (d)
the positioning of climate variability and change among the

communities’ list of priorities, (e) the coping strategies, and
(f) the reasons for not adopting any coping mechanisms.

Exposure to Climate-Related Stressors

The community members identified eight climate-related
stressors, namely, increasing temperatures, longer summers
and shorter winters (76%), drought (60%), heat waves (59%),
hailstorms (44%), flooding (41%), cold spells (27%), disease
outbreaks (9%), and grass fires (3%) (Figure 2). With regard
to heavier rains and flooding events, the respondents listed
six flooding events that were of significance and had devas-
tating consequences. These occurred during the years of
1985, 1986/1987, 1989, 1995, 1997, and 2005. Some respon-
dents noted that “houses and crops were damaged during the
flood of 1985 and 1987, and assets were lost” (Personal com-
munication 1, November 16, 2015), and another stated that
“in 1995 and 1997, there were serious floods in which many
people lost their lives and property. Some people were living
in the local primary school” (Personal communication 2,
November 16, 2015). One more recalled that “the floods of
1987 and 1995 were severe. Elders had to be rescued by heli-
copters. Imbali suffered the most during the 1995 flood”
(Personal communication 3, November 18, 2015). Imbali is
a township outside Pietermaritzburg’s CBD which is in close
proximity to Willowfontein and Sobantu. In 1995, there were
two major flood events, one in January and another in
December. The December flood resulted in 169 fatalities and
displaced 6,000 families, earning the name the Black
Christmas floods (Eveleth, 1996). Prior to this, in September
1987, there was a flood which has been described as the
worst disaster in the history of KZN as it killed 388 people
and displaced 68,000 (Grobler, 2003; UMDM, 2013).

Impact of Climate Variability on the Communities

Half the respondents (50%) reported being affected by cli-
mate variability, either directly or indirectly. Approximately
61% (Figure 3) of these respondents stated that climate stress-
ors had damaged their crops, thereby affecting their agricul-
tural activities, and ranked it as the activity most affected by
climate variability. These crops include maize, cabbage, spin-
ach, potatoes, beans, butternuts, beetroot, carrots, and onions
and are grown in the respondents’ gardens. The crops are
grown for personal consumption or for sale within the com-
munities. Approximately one quarter of respondents stated
that climate variability has had an impact on their health
(24%), general well-being and comfort (25%), income (26%),
and their property and infrastructure (25%) (Figure 3). Fewer
respondents stated that their education (2%), livestock (3%),
and water supply/price (9%) have been affected (Figure 3).
With regard to health, the community members complained
that their children are of ill health, whereas others complained
that the high temperatures and erratic weather changes cause
skin rashes, influenza, and headaches and worsen their blood
pressure, diabetes, and epilepsy.
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Table I. Climate Stressors and Extreme Weather Events in KZN, Since 1978, That Affected Pietermaritzburg and Surrounds.

Date

Climate stressor

Details

February 12, 1978

1982

February 4, 1986
March 22, 1987
September 27, 1987

October 30, 1989

1991/1992
June 21, 1994
August 6, 1995

December 25, 1995

July 1996

August 4/5, 1996
January 23, 1997
April 20,1 1997
June 10, 1997
February 2, 1999
November 15, 1999
August 23, 2003
December 2003

January |1, 2004
January 16, 2004
September 6-7, 2004
November 22, 2004
December 25, 2004
January 3, 2005
September 23, 2005
January 27, 2007
February 17, 2007
November 27, 201 |

February 6, 2015

2015

December 25, 2015
March 16,2016

October 21, 2016

Thunderstorm

Drought
Tornado
Flood
Flood

Hailstorm

Drought
Fire
Cold spell

Flood

Cold spell

Cold spell
Thunderstorm
Flood

Cold spell
Flood

Floods

Fire

Drought

Heat wave
Drought

Cold spell
Hailstorm
Hailstorm
Thunderstorm
Fire

Hailstorm
Heat wave

Flood

Hailstorm

Drought

Heat wave
Thunderstorm

Hailstorm

At least 10 people were killed and hundreds left homeless after a severe thunderstorm.
Damage was estimated at US$76,790 (US$| = ZAR13.02) at the time

Worst drought since the 1920s

A tornado traveled 86 km from Pietermaritzburg to Ixopo

Heavy rains in Pietermaritzburg caused flooding

Flood described as the worst disaster ever to have struck KZN, leaving an estimated 388
people dead and 68,000 homeless. Homes were washed away, collapsed, or buried by
mud and 14 bridges were washed away (Grobler, 2003). The province was declared a
disaster area, with a total damage estimated at US$253.4 million (US$1 = ZAR13.02)

Hail destroyed fruit and vegetable crops to the value of US$383 951 (USDI =
ZAR13.02)

At the time, it was declared the worst drought in the 20th century

60 grass and bush fires were reported in Pietermaritzburg

A cold spell felt across South Africa resulted in snow falling in KZN, Western and
Eastern Cape, Free State, and Gauteng

60 mm of rain fell in 30 min, causing the Msunduzi River, which runs through the center
of Pietermaritzburg, to burst its banks, with 130 fatalities. The region was declared a
disaster area

Large areas of the country experienced cold weather during July, leading to several
deaths

Cold spell felt across South Africa

The storm uprooted trees and damaged electricity and telephone cables

At least 100 people were left homeless in Pietermaritzburg

A cold spell resulted in unusually heavy snowfall in the Eastern Cape and KZN interior

Informal settlements were flooded and two people drowned

In Mpophomeni, 200 families were left homeless and at least one person drowned

Grass fires across KZN caused the deaths of six people

Above-normal temperatures and below-normal summer rainfall caused widespread
drought over most of the summer rainfall regions

A number of people reportedly suffered from dehydration and heat exhaustion and were
hospitalized

Following the extreme dry conditions, the following provinces were declared disaster
areas: KZN, North West, Mpumalanga, Free State, Eastern Cape, and Northern Cape

50 schools and a number of roads were closed as a result of the snow

Buildings and crops were damaged by the golf-ball-sized hailstones

80 families were left homeless after a hailstorm

Strong winds blew roofs off buildings and uprooted trees

Grass fires were reported across KZN, Free State, and Limpopo

Heavy rain and hail were experienced across the KZN interior

Drought conditions prevail after a prolonged hot and dry summer season

Six people were killed and property damaged during the flood. Over 100 homes were
flooded and damaged (“Six Die in KZN Floods as COPI17 Begins,” 201 1)

In what has been described as one of the worst hailstorms in three decades, golf-
and cricket-ball-sized hailstones damaged homes and cars in Pietermaritzburg
(OUTsurance, 2015). Some smashed through roof tiles, allowing for rain to enter the
houses, causing severe water damage (OUTsurance, 2015)

With a total rainfall of 403 mm, 2015 was the driest year in South African history.
Drought disaster was declared in five of the nine provinces in South Africa, including
KZN and Free State which were the hardest hit (“South Africa Grapples With Worst
Drought in 30 Years,” 2015; Water Research Commission, 2015). It was estimated
that at least 2.7 million households were affected by this drought (Essa, 2015)

Temperatures reached 42°C in Pietermaritzburg. The public were advised to stay
hydrated and avoid strenuous physical activity

A severe thunderstorm resulted in flash floods. Strong winds uprooted trees, collapsed
walls, and flooded streets (East Coast Breakfast, 2016)

Severe hailstorms in Pietermaritzburg

Source. uMgungundlovu District Municipality (2013); Newspaper and online articles of extreme weather events within Pietermaritzburg and its

surrounding areas.

Note. KZN = KwaZulu-Natal.
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Figure 3. Impacts of climate variability on community members.

Community Level of Concern for the Impacts of
Climate Variability

Seventy-nine percent were concerned with climate variability
and its impacts and pointed out that their lives have become
significantly difficult as they are facing challenges that they
have not faced before. Interestingly, contrary to the previous
finding where only 7% identified food insecurity as a poten-
tial impact of climate-related change on their livelihoods, the
majority of respondents identified food security (33%) as the
primary reason for their high level of concern for climate
variability (Figure 4). One respondent expressed concern for
the impact of climate variability on rural food security (Table

2) as during a drought, or any other climate-related impact,
urban populations are forced to send financial remittances to
their relatives in rural areas to enable them to purchase food
(Personal communication 4, November 19, 2015). In many
cases, these funds are sent in addition to remittances that they
are sending on a monthly basis. Hence, the household incurs
additional costs on already limited funds.

Other reasons for the high level concern were the impact
on crops and garden (32%), health (28%), extreme weather
events (24%), and increasing temperatures (20%). A few
respondents (2%) expressed concern for future generations,
whereas others feared that the world is coming to an end.
Interestingly, one respondent pointed out that climate
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Figure 4. Reasons for concern.

variability can have an impact on tourism (Table 2). Two
older female respondents from Willowfontein noted how the
Wilgerfontein River is drying up and “getting wider”
(Personal communication 26, December 01, 2015).

One community member expressed concern with regard
to climate variability but complained that while they are
affected, they have “no platform to raise their concerns”
(Personal communication 27, November 30, 2015). Two
other respondents expressed a similar concern by stating that
“the changing of climate is a big problem for us because we
are neglected by the local government” (Personal communi-
cation 28, November 30, 2015) and “climate change affects
us a lot. We don’t have information as it is not given to us. So
when the weather fluctuates, it is difficult to cope” (Personal
communication 29, December 02, 2015). Another noted that
“it is very difficult to adapt to the changes” because of a lack
of knowledge.

Those who were not concerned argued that damage had
already been done and cannot be reversed, whereas others
asserted that “climate variability and change are natural
things so nature will fix itself” (Personal communication
30, December 02, 2015). On a different note, one respon-
dent confessed that while he is concerned, climate

variability benefits him as “every time heavy rains destroy
houses, the residents call me to fix so I make money from
it” (Personal communication 31, December 01, 2015).

Ranking of Climate Variability and Change
Among the Communities’ Priorities

When the respondents were asked to list and rank the issues
their households and communities are facing, they listed nine
common issues: climate change, poverty, unemployment,
food security, crime, lack of clean drinking water, refuse col-
lection, sanitation, and affordable health services. One
respondent mentioned housing and infrastructure, and another
complained about drug use among the youth. Poverty is the
most challenging issue affecting the communities, followed
closely by unemployment and climate change. One respon-
dent stated, “poverty is the 1* challenge because it’s caused
by a lack of skills. If one is not educated or does not have the
skills, they do not qualify for jobs. Then crime is result of
poverty and unemployment” (Personal communication,
2015). Regarding climate change, while it is in the Top 3 of
the most challenging, it is also among the Top 2 of the least
challenging problem the respondents are facing (Figure 5).



SAGE Open

Table 2. Reasons for Concern.

Concern

Quotes (Personal communication, November-December 2015)

Food security

“It affects our food and we have to use fertilisers” (Personal communication 5)

“Because in time there will be hunger because crops are already dying” (Personal communication 6)
“Very concerned because of the issue of food supply. We have family living in the rural areas so when
there is rainfall, it gives us hope that plants will grow and they will have access to food” (Personal

communication 7)

“People in the neighbouring areas do not harvest any more. Food prices have increased” (Personal

communication 8)
Agricultural activities

“We can’t plant anymore and that’s a big problem because food is expensive” (Personal communication 9)

“Because I'm a farmer and everything | do depends on the weather” (Personal communication 10)

Health
communication | 1)

“Health issues that affect my income. The weather also makes it difficult to plough” (Personal

“We are getting sick more often than usual” (Personal communication 12)

“Many people are getting diseases from weather fluctuations” (Personal communication |3)

“Moderately concerned because it affects our lives and lifestyles. It affects our health, our ability to access
water. It causes TB” (Personal communication 14)

“Spring rains tend to be very violent and causes flooding which leads to high health complications”

(Personal communication 15)
Increasing temperatures

“The nights are hot and as a result we cannot sleep well. Children get sick often so more money is spent

on health care” (Personal communication 16)
“Heat waves are not healthy for human life” (Personal communication 17)
“The heat causes us to be less productive in terms of household chores” (Personal communication 18)
“The heat limits our ability to concentrate at school” (Personal communication 19)

Water

“It changes our livelihoods and affects our health. There used to be a lot of rainfall because the river

used to flood more often. Now the river systems are drying up and we have less water” (Personal

communication 20)

“We might not get enough water” (Personal communication 21)
“The water shortages threaten our survival” (Personal communication 22)

Future generations

“As the years go by, | worry about the drastic change in climate, the future and how bad it will be in the

next 10-15 years or so” (Personal communication 23)
“It limits and decreases opportunities for future generations” (Personal communication 24)

Tourism

“It affects tourism.> People in England like to visit coastal areas here” (Personal communication 25)

Coping Strategies

Even though nearly half the respondents reported that cli-
mate variability affects their lifestyles and livelihoods, less
than half, that is, 37%, are taking steps to cope with or
respond to the changes (Table 3). The strategies are short-
term responses to the eight climate stressors to which they
have been exposed. These stressors are change in seasons,
flooding, drought, heat waves, cold spells, hailstorms, dis-
ease outbreaks, and grass fires. It is important to note that
the respondents did not have coping responses for each of
the climate stressors. They only provided responses for the
stressors to which they have been exposed and for which
they felt they have adequate responses.

In response to the “change in seasons,” a stressor the
majority (53%) claim to have the least difficulty coping with,
the majority of strategies focused on agricultural activities,
with more respondents stating that they would plant more
crops (5%) to replace those damaged by the unpredictable
seasonal changes. Other strategies related to increasing
respondents’ comfort, namely, the use of fans and heaters as
the temperatures changed, or staying indoors. One tenth of
respondents stated that they would reduce their household

carbon footprints by reducing the amount of waste their
households produce.

In response to “flooding,” a stressor the majority (38%)
have the greatest difficulty coping with, more than half of the
respondents (52%) would evacuate to higher ground or to the
community hall, where they believe the local government
can tend to their needs or move in with their relatives in other
areas. They stated that they would make sure that they carry
their valuables and important documentation with them, and
7% would move their property to a safe place. Approximately
12% of respondents stated that they would create drainage
furrows to divert flood waters, whereas 8% of respondents
confessed that they would rather stay indoors in their homes
than move. Part of the reason for opting to stay indoors dur-
ing a flood event was that the respondents believe that the
media reports false weather information.

Five respondents stated that they would “plant trees around
the yard to protect the house from damage and plant grasses
to protect the soil” (Personal communication, 2015). Only
three respondents stated that they would rely on social net-
works to cope with flooding. The social networks include
their neighbors and relatives, receiving greater assistance
from the former than the latter. The type of
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Figure 5. Ranking of the main issues that the community members identified.

assistance provided is predominantly nonfinancial and entails
the provision of labor to drain water that would have entered
the houses, building trenches, moving and keeping assets,
providing building materials to rebuild, mostly iron, assisting
with the rebuilding, where necessary, providing temporary
accommodation, and helping to raise funds for those affected.
Moreover, community members can sometimes provide food,
clothes, furniture, basic necessities, and money.

Interestingly, although 60% of respondents perceive that
it is the responsibility of government, in particular, local gov-
ernment to address climate-related issues, only five respon-
dents reported that they would seek government assistance
and one would seek assistance from nongovernmental orga-
nizations (NGOs). Only one respondent stated that she would
utilize insurance to respond to flooding.

In response to “drought,” a stressor that the majority (38%)
have some difficulty coping with, the more popular responses
were to water the crops more (13%), store water for house-
hold use (10%), and minimize waste to reduce impact (9%)
(Table 3). The latter refers to the recycling of water whereby
the respondents would use graywater to water crops.
Approximately 5% of respondents opted to plant more crops,
whereas another 5% opted to not plant at all, in which case
food will need to be purchased. However, only half of those
no longer planting admitted that they would purchase food.

The majority of respondents expressed that they have
great difficulty in coping with “heat waves” (41%) and no
difficulty in responding to “cold spells” (43%). In response
to the latter, 13% opt to use heaters or make fires or use the
stove to keep warm, whereas 9% stated that they would
implement measures to reduce household’s carbon footprint
(Table 3). Thirty-seven percent of respondents stated that

they would stay hydrated to cope with heat waves and to
reduce their levels of discomfort, some respondents would
stay indoors (11%) or use fans (9%) or sunscreen, wear hats,
or stand under the shade (7%) (Table 3). Regarding their
crops in the event of a heatwave, 12% of respondents would
water the plants more, whereas 3% would plant more crops if
their crops are damaged by the heat and 4% would not plant
at all. Approximately one-tenth stated that they would take
steps to reduce their household’s carbon footprint.

In response to “hailstorms,” a stressor the majority (42%)
have great difficulty coping with, 13% of respondents would
opt to stay indoors and 2% would move property such as
cars to safe positions. If crops are damaged during the storm,
2% stated that they would plant more crops to replace the
crops that have been lost, whereas 4% would not plant at all
(Table 3). Only one respondent stated that she would use
grant money, another would request assistance from NGOs,
and the other would use insurance to cope.

The majority of respondents (46%) stated that they face
medium difficulty in responding to “disease outbreaks,”
whereas 70% do not face any difficulty in responding to
“grass fires.” The reason for latter is that grass fires are quite
uncommon in Pietermaritzburg; hence, the majority of
respondents do not feel that it is a threat and do not know how
they would respond to such a stressor. However, one partici-
pant asserted that he would rely on funding from NGOs to
cope. In response to disease outbreaks, one respondent stated
that she would take her child to the clinic when ill and another
stated that he would rely on assistance form NGOs to cope
(Table 3). The respondents feel that children are most vulner-
able to climate shocks, hence, they believe that children are
most likely to get sick from climate stressors.
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Table 3. Coping Strategies.

Climate-related impact (%)

Coping responses (%)

2 3 4 5 6 7 8

Use more fertilizer to hold the soil

Water the plants more—at least twice a day

Plant more crops

Adjust planting times

Avoid planting nonindigenous trees

Do not plant at all

Purchasing of goods rather than planting

Find alternative means of earning income because crops are not
growing

Store water in large containers (for plants and household use)

Stay indoors (during hot and cold weather)

Stay hydrated—drink more water

Use fans

Use sunscreen/wear hats/stand under the shade

Use heaters/make fire/use the stove to keep warm

Work early before it gets too hot

Create drainage furrow

Plant trees around the yard to protect the house from damage.
Plant grasses to protect the soil

Move property to a safe position and close the window including
cars

Keep livestock indoors and cover crops to protect them from
hail and heavy rain

Putting buckets under leaks in the house in case of heavy rains

Put a lightning conductor in the yard

Change the way we build—from flat roof to pointed one

Reinforce walls of the house

Evacuation

Use grant money to cope

Rely on funding and seeds from NGOs

Request assistance from local government and councilors

Request assistance from community

Insurance

| take the children to the clinic when they fall ill

Minimize waste to reduce impact

- NN b — Db U

— N U -
N
N

37

10 9 10 9

Note. | = changes in seasons; 2 = flooding; 3 = drought; 4 = heat waves; 5 = cold spells; 6 = hailstorms; 7 = disease outbreaks; 8 = increase in grass

fires. NGOs = nongovernmental organizations.

When asked whether they felt that their coping strategies
were effective, more than half (57%) of the respondents
admitted that they were not.

Reasons for Not Coping

Despite the growing acknowledgement that climate is chang-
ing and affecting their livelihoods, 63% of respondents stated
that they have no means of responding to the impacts. This is
mainly due to a lack of knowledge (20%) and the belief that
nothing can be done to deal with climate variability and
change (16%) (Figure 6). One respondent stated that “while
climate change has been on the global agenda for decades,

for many within the community, it is a relatively new con-
cept, hence attempting to cope is difficult, without assis-
tance” (Personal communication, 2015). Some respondents
(1%) believe that climate variability and change are natural
processes and that “the nature can fix itself” (Personal com-
munication, 2015). Others believe that only God can address
the issue: “God is the one person who can control the
weather” (Personal communication, 2015).

A lack of funding (9%) and resources (11%) was another
barrier identified by the community, whereas 8% of respon-
dents (Figure 6) felt that climate variability does not affect
their livelihood; therefore, there is no reason to worry. Others
(1%) have chosen to respond when the need arises. One
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Figure 6. Reasons for not coping.

respondent noted that the community members had no tradi-
tional way of coping with climate variability.

Discussion

Although respondents acknowledge that the climate is
changing and affecting their livelihoods and lifestyles, the
issue is not as much a priority as poverty and unemployment.
Moreover, the respondents’ opinion of climate variability
and change is divided as the number of people who view the
phenomenom as one of the most challenging issues they are
currently facing, is nearly equal to the number that do not
perceive it as a challenge. This will undoubtedly affect the
manner in which they respond and accounts for why only
half the respondents felt that they have been affected.
Shackleton, Ziervogel, Sallu, Gill, and Tschakert (2015) con-
cur by stating that

how climate change “sits” in relation to other, possibly more
immediate and context-specific stressors, on people’s lives is
also an important factor influencing the decision to take action
or not in response to climate stimuli; often, other problems may
take priority particularly in poor regions such as SSA. (pp. 4-5)

One thing is clear, the respondents want jobs to get out of
poverty. As of 2017, 9.3 million people in South Africa are
unemployed, and the number continues to grow (Statistics
South Africa, 2017), meaning that the government is falling
short of meeting its goal of “eliminating poverty and

reducing inequality by 2030,” by creating 5 million jobs by
2020 and 11 million by 2030 (National Planning Commission,
2011, p. 10). Drastic measures need to be taken to not only
create employment but also address climate variability and
change which, if not addressed, will serve to reverse any
developmental gains. There is need for greater investment in
the implementation of well-designed community-based proj-
ects that can link poverty with climate variability and change,
allowing one to leverage co-benefits from the other. The
South African national government is already implementing
such projects in rural areas, in partnership with local authori-
ties, environmental organizations, NGOs, and conservation
groups to generate green jobs in the rural economy and pro-
tect the environment by employing rural communities to
remove alien plants and trees. The initiative is known as the
Working for Water (WfW) Programme and has created
employment for, and skills, approximately 20,000 people per
year, rural women comprising 52% of the total (Maia et al.,
2011; Musyoki, 2012; Poverty-Environment Partnership,
2012). Similarly, a few respondents mentioned that such
projects are already underway in other communities, under
the tutelage of local NGOs—projects that focus on waste
collection and recycling in exchange for money or on teach-
ing community members how to grow food for subsistence
or indigenous trees that can be sold to the NGOs. Lim,
Burton, Malone, and Huq (2004, p. 24) note that “piggy-
backing” climate-related response strategies onto poverty
alleviation and development activities will garner
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the public’s interest in addressing climate change, and the
implementation of policies will be met with less resistance
(Lim et al., 2004). However, these projects have not reached
all the communities; hence, partnerships are necessary. The
government and private sector need to partner with local
NGOs and the communities to implement such initiatives in
urban areas and teach the communities to adapt as opposed
to merely responding with stop-gap measures. This will help
to reduce poverty levels and increase household response
capacities within the communities.

Urban agriculture promotes dietary diversity and by
extension, food security (Zezza & Tasciotti, 2010). The study
revealed that the agricultural activities of the majority of
respondents have been compromised by the changing cli-
mate and weather patterns, threatening food security due to
reduced harvest and the increase in food prices. In a study
carried out by Caesar et al. (2013) within households under
the jurisdiction of the Msunduzi Municipality,
Pietermaritzburg, it was found that the households most
affected by an increase in food prices were female-headed
households, and the households were forced to compromise
on food quality, trading dietary nutrition and diversity for
quantity (Caesar et al., 2013). Similarly, in a study conducted
by Tibesigwa and Visser (2015) in South Africa, it was found
that urban female-headed households are more food insecure
than male-headed ones due to the prominence of off-farm
employment in male-headed households. This is cause for
concern as majority of households within the current study
are female-headed and likely to fall into a similar trap unless
measures are found to cope with the climate stressors and
increase resilience.

Less than half of the respondents were able to identify
means of coping with climate variability, and the majority of
the strategies were reactive and will not sustain the commu-
nities. This is a reflection of the limited knowledge that com-
munities have regarding climate variability and change and
how to respond. The respondents confirmed this when the
majority identified a lack of knowledge as the main reason as
to why they have not adopted any coping strategies and
stated that nothing can be done to respond. Admittedly, the
lack of knowledge is a surprising finding given the fact that
more than half of the respondents (55%) have received a sec-
ondary level of education where climate change, or some
aspects of it, is a part of the school curricula. Moreover, they
can access climate information via the television and radio.
Perhaps the respondents are more concerned with surviving
financially than they are about climate issues. Notwithstanding
this finding, a few respondents have greater understanding of
the issue and have adopted coping strategies that are mitiga-
tive and risk averse, such as the use of graywater to reduce
their household carbon footprints. Such measures have
potential long-term effects.

Only one respondent stated that she would utilize insur-
ance to respond to flooding and hailstorms, which is unsur-
prising. Insurance is only a viable option for those who can

meet their daily basic needs and set some funds aside for
savings. According to the study, only 18% of respondents
have savings; hence, the majority cannot afford insurance.
Furthermore, even though some insurance companies in
South Africa offer insurance for property damaged during
weather-related catastrophes such as floods, fires, thunder-
storms, and hailstorms, the unpredictability of weather con-
ditions makes it difficult for insurance companies to model
the risk and underwrite any extra costs (Cliffe Dekker
Hofmeyr, 2014; Hawker, 2007).

In response to heat waves and cold spells, air conditioners
are reported to be the most effective way to shield people
from the impacts of heat waves and cold spells; however,
poverty prevents access to such technologies (Kim, Kim,
Cheong, Ahn, & Choi, 2012). Hence, staying hydrated, stay-
ing indoors, and using heaters or making fires or using the
stove to keep warm are more feasible options for the com-
munities. However, some of the strategies such as the use of
fans and heaters consume much energy and are not environ-
mentally friendly. Therefore, as climate stressors, such as
heat waves, are expected to increase in severity, frequency,
and duration, the call to find cost-effective solutions that
cater to the socioeconomically vulnerable has become even
more urgent (Ceccherini, Russo, Ameztoy, Marchese, &
Carmona-Moreno, 2017).

Interestingly, unlike in rural areas, there is little reliance
on social networks for assistance with coping in this urban
setting. A decrease in social capital is one of the byproducts
of urbanization (McKenzie, 2008; Organisation for Economic
Co-operation and Development & China Development
Research Foundation, 2010) and the use of social capital as a
coping mechanism depends on the scale of the stress. If the
stress affects most members of the community, as is the case
with flooding and droughts, social networks cannot be relied
on for coping (Delisle & Turner, 2016). Moreover, each
household differs in their coping or risk management capaci-
ties. Those with a greater coping capacity are able to assist
those who are unable to cope. In a study carried out by
Delisle and Turner (2016) in the northern rural mountainous
parts of Vietnam, it was found that social capital was an
important coping strategy and central to household safety
nets. However, in the event of weather extremes such as
droughts and floods, these networks are not dependable,
unless a household has access to extensive social networks
(Delisle & Turner, 2016).

A few respondents stated that they would seek assistance
from the government organizations and NGOs to respond to
the climate stressors. This may be attributed to a lack of trust
in the government and community-based organizations. The
respondents even doubt the government, via media, is pro-
viding them with correct information regarding weather
forecasts. The unpredictability of the weather may lead to the
release of inaccurate information, and the more this occurs,
the more likely the public are to lose faith in the hazard pre-
dictions and early warning systems. Failure to heed the
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warnings of early warning systems could have catastrophic
consequences for households.

Brinkerhoff, Wetterberg, and Wibbels (2018, p. 4) note
that “citizen’s assessments of government quality and trust-
worthiness may become negative as service access and qual-
ity decline” (Brinkerhoff et al., 2018). Hence, the lack of
tolerance for the local government’s poor service delivery
has generated a lack of belief that the government is willing
and able to meet their basic needs. Therefore, they have no
reason to believe that the government “will come to their
rescue” with regard to climate variability, even though the
majority feel believe that it is the responsibility of govern-
ment, in particular, local government, to address the issues.
A few respondents stated that they cannot rely on govern-
ment to assist them and they have no platform to raise their
concerns. Implementing community-based projects that link
poverty with climate variability and change, as mentioned
earlier, would be a good starting point for the government to
help to rebuild the trust that has been lost. As it stands, the
communities are socioeconomically vulnerable to climate
variability, and though they feel that it is the responsibility
of the local government to address the issue, they do not
trust them to do so.

Another interesting finding or “coping mechanism” was
the belief that only God can address the issue of climate vari-
ability and change. This response stems from a long-standing
belief held by some people that climate is God’s way of pun-
ishing mankind for their sins. Simatele (2010) and Debela,
Mohammed, Bridle, Corkrey, and McNeil (2015) reported
similar findings in studies carried out in Zambia and South
Ethiopia, respectively. The respondents stated that mankind is
not powerful enough to influence weather or change the cli-
mate; hence, only God or other supernatural forces must be
responsible (Debela et al., 2015; Simatele, 2010). This, once
again, illustrates that there is a lack of knowledge and aware-
ness with regard to climate change, and such a belief can act
as a barrier to adaptation “through creating misunderstanding
and mistrust” between government and the communities
(Shackleton et al., 2015, p. 334). Hence, it is necessary to
educate the public to increase their knowledge and garner
community interest in the topic. This can be facilitated by vis-
iting the communities and discussing the issue with them. It is
quite possible that hearing about climate change on the televi-
sion or the radio makes it hard for them to relate to it and
makes it less of a reality, whereas a discussion in person can
help them to grasp and understand the severity of the issue.

In a study carried out by Cutter, Ash, and Emrich (2016)
on the urban—rural differences in disaster resilience in the
United States, it was concluded that disaster resilience in
urban areas is driven in by human and financial resources,
whereas in rural areas, it is driven by social capital, commu-
nity knowledge, and ties to the environment. In this regard,
rural areas are said to be self-reliant (Cutter et al., 2016).
This is not the case in urban poor communities in the global
South. As is evident from the study, the urban poor lack

access to human and financial resources to cope, lack strong
social networks, and feel they cannot rely on their political
capital. As a result, the communities have low adaptive
capacities and remain vulnerable to the climate-related
impacts, many of which are weather-related and tend to be
gradual and difficult to detect or track using standard climate
observations due to the lack of adequate data (Olsson et al.,
2014; Simatele, 2010). Unless measures are taken to improve
their capacities to respond to climate variability, the commu-
nities and the future generations will remain vulnerable and
entrenched in poverty, as climate risk increases in intensity,
frequency, and duration. In the face of this, the role of city
governments in climate risk management will have to grow.

Local governments in South Africa have taken cogni-
zance of this and where capacity and resources are available
have begun to institute measures to respond to climate risk.
However, this process has not been without its challenges.
Responses to climate-related risk and weather extremes in
urban areas are taking place in the context of social injustices
and disproportional vulnerabilities that are product of
Apartheid (Taylor et al., 2014). Hence, local governments
are under pressure to rectify these injustices and fulfill the
socioeconomic needs of the communities under their juris-
diction, making climate risk less of a priority, especially in
smaller, nonmetropolitan municipalities. Moreover, poverty
and inequality make it difficult for the people to pay city
rates which form part of municipal revenue, and local gov-
ernments’ capacity for revenue generation is further compro-
mised by institutional inefficiency and inadequacies
(Mafusire et al., 2014). Notwithstanding these barriers, local
governments have an important role to play in building local
level resilience against the unavoidable impacts of climate
variability and change, and strong governance structures are
crucial for fulfilling this role.

Conclusion

Post-colonial South Africa is characterized by unsustainable
urbanization rates, which has been accompanied by an
increase in urban poverty. Poverty is one factor that stands in
the way of effective responses to climate variability, whose
impacts are increasing in magnitude and frequency (Olsson
et al., 2014). The study investigated how urban marginalized
communities in Pietermaritzburg, South Africa, are respond-
ing to the impacts of climate variability. It was found that
while nearly half the respondents are being affected by eight
climate stressors, even fewer have adopted some form of
coping mechanisms. Moreover, the responses are merely
stop-gap measures that are taken in response to the stressors.
The communities, who are more concerned about poverty
and unemployment than they are about climate-related risk,
need assistance from their local governments and commu-
nity-based organizations to improve their adaptive capacity.
Central to decreasing their vulnerability is poverty allevia-
tion and green job creation.



SAGE Open

The local governments have an opportunity here to inter-
vene by increasing investment in projects that reduce poverty
levels and address climate issues in urban areas. Such programs
are being implemented by the national government in rural
areas and some in urban areas; however, too many communi-
ties have not had the opportunity to participate or benefit from
such initiatives. These initiatives are important as they can, in
addition to empowering the communities economically, pro-
vide a platform to increase community members’ existing
knowledge by informing them about climate variability and
change and how to adapt to it—knowledge which was found to
be lacking. Furthermore, effective pro-poor urban planning and
pro-active policies are required to improve access of the urban
poor to basic services, infrastructure, and affordable, adequate
housing that is climate proof. This will help to improve urban
households’ response capacity and enable them to recover their
assets quickly after extreme events.
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Notes

1. Climate variability is defined as small changes to mean cli-
mate or variations in the mean state and other statistics (includ-
ing standard deviations, statistics of extremes) of the climate
on all temporal and spatial scales beyond that of individual
weather events (Intergovernmental Panel on Climate Change
[IPCC], 1996, 2014).

2. Vulnerability is defined as “the degree to which a system is
susceptible to and is unable to cope with adverse effects (of
climate change, climate variability and extremes)” (Adger,
2006, p. 269). The vulnerability of a system to a stressor is
determined by its exposure, physical setting and sensitivity,
and the system’s ability and opportunity to adapt to change
(Adger, Huq, Brown, Conway, & Hulme, 2003).

3. Response capacity refers to the ability of institutions to react
following a natural hazard, in particular ex post during emer-
gency response (Cardona et al., 2012).

Coping capacity refers to the ability to react to and reduce the adverse
effects of experienced hazards. It usually refers to ex post actions.

4. Resilience is defined as the capacity of systems (social, eco-
nomic and environmental) to cope with a hazardous event or

trend or disturbance, responding or reorganizing in ways that
maintain their essential function (IPCC, 2014).

5. The impacts of climate variability and change such as sea-level
rise affect coastal tourism via coastal flooding, loss of vegeta-
tion, and sand and beach erosion (Santos-Lacueva, Clavé, &
Saladié, 2017).
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