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Summary
The Doughnut Economic model has allowed for a comprehensive view of the social and environmental
state of Saldanha Bay Municipality (SBM). This work follows our work on both National and Provincial
‘Doughnuts’ for South Africa. The indicators for SBM have been compiled using numerous data
sources, with the majority of data available at municipal level. However, this was not true for all the
indicators as either there is a lack of up-to-date data for some indicators or there is no data available
at all for South Africa. It is crucial for the municipality to have a holistic view of what is happening at a
local level and the data indicates that the majority of environmental (planetary boundaries) and social
indicators are of concern for the municipality.
With regards to planetary boundaries, we calculated eight planetary boundaries for SBM. The
municipality overshoots six of the eight planetary boundaries, one planetary boundary is within the
safe threshold (air pollution, although this is contested) and there is a lack of national and local data
for another threshold (ocean acidification).
Indicator Status
Climate Change

Ocean
Acidification

Water
Withdrawal

Water pollution

Summary of Concerns
Climate change can have a devastating impact on many industries
in SBM because of the decrease in precipitation and increase in
droughts, storms and flooding events. The carbon emissions data
for the municipality is outdated and needs to be updated to
understand the municipality’s current contribution to greenhouse
gas emission, especially considering the historic data that shows
an extremely high per capita emission for the municipality.
South Africa lacks data on ocean acidification which is of particular
concern for the SBM because of the impact it will have on bivalves
and the marine ecosystem. This in turn will have a large negative
impact on the economy of the municipality which is highly
dependent on the marine ecosystem. This is as an important gap
in the current knowledge of the coastal ecosystem.
Water withdrawal and water quality (freshwater and coastal) are
of particular concern. This is because SBM forms part of the bigger
Berg River catchment which is beyond the jurisdiction of the
municipality. Water withdrawals from the Berg River catchment
already exceeds the allocated amount and uses almost 50% of the
defined ecological reserve. Exceeding the allocated volume of
water withdrawal will negatively impact the surrounding
ecosystems and groundwater recharge.
The municipality has limited ground water sources of good quality
and yield. The ground water system is an important source of
freshwater for the Langebaan lagoon and requires careful
management to limit the impact of extraction on the lagoon. A
vulnerability assessment considers the majority of the high
yielding groundwater sources to be at risk of water quality
degradation.
Fresh water quality in the Berg River catchment is deteriorating,
especially downstream from the source, as a result of human

activities such as agriculture, industries and wastewater
treatment that discharges pollutants into the river.
Human activities are impacting negatively on the coastal water
quality. The coastal water has shown a decline in oxygen
availability, increase in heavy metal concentrations and faecal
coliform loads that exceed the safe limits.

Air pollution

Land Conversion

Terrestrial
Biodiversity Loss

Marine
Biodiversity Loss

This, in turn, will impact the aquatic ecosystem, the municipality’s
ability to provide safe drinking water to residents and industries
that rely on water or ecosystems
Air pollution was the only indicator that was within the defined
safe boundaries for air quality and dust fall. However, it remains
a concern for community members.
Almost half (48%) of natural land has been converted for human
activities such as agriculture and urban settlements. The
municipality has the largest percentage of degraded land in
comparison to neighbouring municipalities (13% compared to an
average of 1% to 6%). Most of the area is considered to have a low
land capacity and high risk of soil erodibility which will impact
agricultural productivity.
The biodiversity is negatively impacted by human activities in
SBM. The terrestrial vegetation is highly threatened, 7 out of the
10 vegetation types are vulnerable, endangered, or critically
endangered.
The vulnerability of key animal species is not as alarming as
vegetation types, but only a limited number of species were
assessed. Degradation of terrestrial vegetation will impact the
future abundance of animal species in the long term and
therefore the tourism industry that relies heavily on some key
species like fynbos.
Similar to terrestrial biodiversity, coastal water vegetation is
deteriorating. Seagrass and saltmarsh bed abundance has
declined in the lagoon.
Deterioration of vegetation will have a knock-on effect on other
organisms that rely on vegetation for food and shelter e.g., a
massive decline in wading and other coastal birds has been
observed. Several fish stock in the bay and surrounding water has
been over exploited which results in a decline in abundance.
Changes in the coastal ecosystem composition can have a
negative effect on the municipality’s economy that relies on these
natural resources e.g., the fishing industry and general food
security for residents.

SBM performs well on many of the social indicators when compared to national performance of the
same indicator. Despite the comparatively good indicators, SBM still has some very concerning
indicators which will have extensive long-term implications for the municipality. Moreover, as

indicated in other reports, high levels of migration will need new and innovative solutions to ensure
the social fabric of the municipality is maintained.

Indicator Status
Water

Food

Health

Education

Housing

Energy

Income & Work

Peace & Justice

Summary of Concerns
Treated water for residential consumption is of good quality
despite the challenges in the catchment area. The majority of
residents have access to piped water within a 200m radius of their
dwellings and access to a flush or chemical toilet for sanitation.
Household food security is a challenge in the municipality as
almost 25% of households stated that they did not have sufficient
money to purchase food at the end of the month. However, the
malnutrition rate for infants under the age of one is comparatively
low which could be a result of the municipalities proximity to the
ocean where people can harvest seafood as a source of food.
Residents in the municipality participate in high health risk
activities like drinking, using drugs and smoking more frequently
than neighbouring municipalities. Infant health is concerning as
many mothers don’t breastfeed their infants and childhood
immunisation levels are low. The combined high-risk activities,
low breastfeeding and poor immunisation levels in the
municipality could lead to increasing health costs in the mid- to
long-term.
The biggest concern for the municipality should be the poor
school retention rate and the large number of residents that do
not complete matric (65% of residents 20 years and older). This
impacts the resident’s potential to participate in tertiary
education and obtain skilled employment opportunities which
negatively impacts development in the municipality.
Access to affordable formal housing seems to be a challenge as
almost 20% of households live in informal dwellings which is
similar to the percentages observed in some cities. The
continuous population growth as a result of natural growth and
influx of migrants has exacerbated this issue in the municipality.
The bulk of households have access to a safe source of electricity,
but a small percentage of households (between 2 and 4%) still use
unsafe energy sources like paraffin and wood for cooking and
heating.
SBM has a broad unemployment rate of 26% and narrow
unemployment rate of 18%. This means that a quarter of the
working age population are not employed. High unemployment
rates could lead to an increase in the prevalence of crime.
Drug related crimes and house burglaries are the most prominent
crimes committed in the municipality. These are often symptoms
of other social ills like poor income, unemployment, and lack of
access to basic needs. Many residents expressed that they feel
unsafe in their community, school and houses. Creating a safe
space for residents is important for the community’s wellbeing.

Political Voice

Social equity

Gender equality

Networks

Having and using their political voice ensures that residents can
participate in governance decision making in their community but
often when residents don’t feel appreciated, they withdraw from
this crucial participation. Election turnout has decreased since the
first democratic elections in SA. Residents’ participation in the
community is low as less than 30% of residents stated that they
are active in the community and attend community meetings.
Despite many residents being aware of the IDP only 12% had
participated in IDP meetings. This indicates poor community
participation in the municipality.
There are high levels of social inequality apparent in SBM (the high
levels of income inequality are indicated by the Gini coefficient =
0.62). Almost 50% of the residents don’t have access to
recreational facilities which is important for wellbeing. We have
included vandalism as an indicator that further contributes to
social inequalities as the municipality spent about R920 000 on
vandalism over a three-month period which reduces the budget
available to tackle other concerns in SBM.
There is a lack of data available on gender equality for SBM.
However, national data indicates that there is still a big gap in
education, income, assets and access to basic services between
men and women.
A large number of residents don’t have affordable access to
internet which is an important education tool, especially
considering the necessity of access to internet during the COVID19 pandemic.

In conclusion, SBM faces numerous challenges with respect to environmental and social issues.
Working with residents, the municipality could address these challenges to create a space where
residents, human and non-human alike, can flourish.
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1. Introduction
The Doughnut Economics Model was used to explore the environmental and social issues in the
Saldanha Bay Municipality (SBM). The report consists of two sections, the first section provides an
overarching summary of the findings and the second section describes the findings in more detail per
indicator. The report builds on existing data from various sources for the municipality and where local
data wasn’t available provincial or national data was presented.

2. Methodology
We used the City Portrait tool to downscale the Doughnut to a local level for SBM. for city-level
holistic thinking and decision-making, while recognising cities (DEAL; Biomimcry 3.8; C40 Cities;
Circle Economy, 2020). The City Portrait ‘unrolled’ the doughnut into four quadrants: local social,
local ecological, global social, and global ecological. In this report we only explored the local social
and local ecological quadrants of the City Portrait.
Data for each indicator of the local social and ecological quadrants were sourced from web search
that included key words for each indicator and “Saldanha Bay Municipality”. This was a broad data
search approach to identify as many sources as possible including SBM, provincial and national
government reports as well as research report. Data was extracted from the various sources and
aligned to the appropriate indicator to inform a broad picture of SBM preformace.

3. Planetary boundaries
3.1.

Climate change

Climate change is a result of an increase in greenhouse gases such as carbon dioxide, methane and
nitrous oxide that are released into the air due to human activities such as burning fossil fuels and
deforestation (Raworth, 2017). This intensifies Earths’ natural greenhouse effect; trapping more
heat within the atmosphere which leads to rising temperatures, extreme weather events and sea
level rise (Raworth, 2017). The contribution of a region or activity to climate change is measured as
the carbon dioxide equivalent (CO2e) which is calculated as the total metric tonnes of CO2 emissions
plus emission of other gasses converted to CO2 emission equivalent that has the same global
warming potential as one metric ton of another (Intergovernmental Panel on Climate Change, 2022).
Climate change predictions indicate that SBM will experience moderate temperature rise but intense
decline in precipitation (Engelbrecht, 2019). This will impact the future potential of the agricultural
industry and could reduce productivity as a result of more frequent drought events and soil erosion
(Legrange, 2016). Climate change is expected to increase flood events and ocean storm which
increases the risk of coastal erosion and can impact the tourism industry (Legrange, 2016). The
increase in frequency and intensity of storms will also impact port operations and other economic
marine activities like fishing (Legrange, 2016).
The ability to assess the performance of SBM in line with emission reduction targets was impacted
by the lack of up-to-date data about greenhouse gas emissions. The latest data available for the
municipality was recorded in 2013 (Western Cape Government, 2013). The data highlights industries
are the largest contributors to greenhouse gas emissions in SBM, which contributed to the extremely
high emissions per capita (Figure 1) (Sustainable Energy Africa, 2015). However, the closure of the
Saldanha steel plant in 2020 would have lowered the current emission. SBM’s historic emission

emphasises the importance of considering the potential contribution of industries to climate change
in the future development within the municipality.
Carbon emission intensity in South Africa has remained relatively stable over the last 8 years
however South Africa is the 12th largest emitter of CO2 equivalent in the world (DEA&DP, 2022).
When estimating the CO2 emission for the municipality based on the average per capita emission in
South Africa (per capita emission average x 2021 population size of SBM) the municipality emits
914 542 tCO2 (Climate Watch, 2020). It is important to ensure that there is recent data of CO2
emissions so that the municipality has an accurate measure of performance: without an accurate
measure implementing targets is impossible.

Figure 1 Energy related emission per capita for selected cities in South Africa (Sustainable Energy Africa, 2015)

3.2.

Ocean acidification

Ocean acidification refers to a reduction in the pH of the ocean as a result of carbon dioxide (CO2)
absorption from the atmosphere. Almost a quarter of the carbon dioxide emitted by humans is
dissolved by the oceans, where it forms carbonic acid and decreases the pH of the surface water.
This makes the ocean more acidic and reduces the availability of carbonate ions that are essential
building blocks for many marine species for shell and skeleton formation. Without this, it makes it
harder for corals, shellfish and plankton to survive, endangering the ocean ecosystem and its food
chain
Ocean acidification is a concern for coastal economies because it impacts bivalves like mussels and
oysters (Zhao et al., 2020) which could affect the future viability of aquaculture in SBM. However,
there is currently no data about ocean acidification in South Africa. This should be an area for further
research to get an understanding of the impact of ocean acidification in our oceans.

3.3.

Fresh Water withdrawal

Water is essential for life, and it is widely used by agriculture, industry and households. Freshwater
withdrawal is defined as freshwater extracted from ground or surface water sources and for human

activities (Raworth, 2017). Excessive withdrawals of water, can dry up rivers and aquifers, damaging
ecosystems and altering the hydrological cycle and climate (Raworth, 2017). The South Africa
government has defined an ecological reserve for water source which is a defined volume of water
that should remain in water source to sustain the ecosystem (le Roux et al., 2019). The ecological
reserve is established to ensure that there is sufficient water flow to maintain aquatic ecosystem
which includes regulating water quality and quantity for future use (le Roux et al., 2019). Extracting
water beyond the ecological reserve reduces water availability for ecosystems which can negatively
impact water quality regulation, organism survival in water bodies, vegetation surrounding rivers
and groundwater levels (le Roux et al., 2019).
SMB receives drinking water from the Misverstand Weir that forms part of the Berg River
Catchment. SMB in the larger Berg River catchment shows that it shares water sources with many
other towns, municipalities and the City of Cape town (Chapman & Jonker, 2019; le Roux et al.,
2019; Legrange, 2016). It also indicates that activities in regions upstream can influence water
availability and quality in the SBM which is situated at the lower end of the catchment (Chapman &
Jonker, 2019). Water security in the municipality is reliant on efficient water withdrawal and
pollution management upstream indicating a vulnerability due to the lack of control of upstream
activities.
Water withdrawal in the Berg River catchment already exceeds the safe allocated amount and
utilises almost 50% of the defined ecological reserve (Figure 2). During the drought in 2018 the full
ecological reserve was utilised (le Roux et al., 2019).

Figure 2 Total annual water extraction from the Berg River Catchment considering the allocated extraction and defined
ecological reserve.

Between 2015 and 2019 water consumption in SBM decreased as a result of restrictions
implemented due to the drought (Figure 3 Per capita water consumption for SBM between 2010 and
2019 (Chapman & Jonker, 2019)(Chapman & Jonker, 2019). However, the municipality was at the
limit of daily allocation between 2010 and 2012 and started exceeding the limit of daily water
allocation in 2013 and 2014 (Chapman & Jonker, 2019). This highlights that at catchment and
municipal level, water consumption exceeded the allocated quantities which could impact
ecosystems and the future availability of water in the region.
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Figure 3 Per capita water consumption for SBM between 2010 and 2019 (Chapman & Jonker, 2019)

Groundwater extraction (which includes aquifers) has been explored as an alternative water source
however limited potential for extraction potential has been identified in SBM (Figure 6) (Stroebel et
al., 2019). Currently groundwater is already being used for agricultural production (various
groundwater sources) and phosphate mining (Elandsfontein Aquifer) (Stroebel et al., 2019). The
Langebaan Road Wellfield has been in operation since 1999 but supply is continuously disrupted by
vandalism (Stroebel et al., 2019). The Hopefield Wellfield is in the final stages of construction and
awaiting the finalisation of licensing. The potential for further groundwater extraction is limited as
groundwater is also crucial to maintain the Langebaan lagoon ecosystem (Stroebel et al., 2019),
especially in the central part which is the highest yielding area (Figure 6). In the eastern part
extraction is limited due to the low yield from groundwater sources (Figure 6). In general, ground
water potential in the municipality is limited and not sufficient to replace surface water supply.
A ground water sensitivity analysis which considers depth of groundwater, recharge potential,
geology, and water flow (Stroebel et al., 2019) was completed. The analysis revealed that most of
the groundwater in the area that is viable for extraction is vulnerable due to the shallowness of the
groundwater and unconsolidated aquifer materials (Figure 7). Ground water in the region is at risk of
being contaminated by surface-based contaminants and should be managed with caution.
Considering the level of the current water withdrawal from the Berg River catchment and the
potential and vulnerability of groundwater sources in the SBM, in combination with predicated
decline in precipitation due to climate change, there are grounds for concern with regard to future
water availability.

3.4.

Chemical pollution

Chemical pollution occurs when toxic compounds like synthetic organic pollutants and heavy metals
are released into the biosphere (Raworth, 2017). When they accumulate in the living tissues of
animals, they reduce fertility and cause genetic damage, endangering ecosystems on land and the
oceans (Raworth, 2017).

3.4.1. Water quality and nitrogen & phosphorus loading
Water quality is defined as a measure of the suitability of water for a particular use based on
specified physical, chemical, and biological indicators. It is influenced by natural geology but can be

altered by human activities such as agriculture, polluted urban runoff, wastewater discharge, mining
and other processing industries like fish and wine factories (Chapman & Jonker, 2019). Nitrogen and
phosphorus loading is the accumulation of nitrogen and phosphorus in water as a result of excess
runs off from fertiliser application. This causes algae blooms that can be toxic and kill off other
aquatic life by starving it of oxygen
The Department of Water and Sanitation produced a report on the state of the Berg River catchment
which provided insights into water quality (Department of Water and Sanitation, 2004). The data
showed that water near the source at mountain peaks is mostly in a natural stated and of good
quality, but water quality deteriorates downstream as most sections are of poor or fair quality
(Figure 4). The only monitoring point within SBM was at Hopefield and was of fair quality.
Unfortunately, this data was published in 2004 which means that it is outdated, and an updated
report is required.
A more recent analysis of water quality by Chapman & Jonker (2019) observed that water quality in
the Berg River Catchment deteriorates downstream, specifically showing an increase in salinity,
biological and inorganic components, including nitrogen, phosphorus and heavy metal
contamination.
Downstream water quality is expected to continue declining at the Misverstand Weir which supplies
the municipality (Chapman & Jonker, 2019; Legrange, 2016). The sensitivity analysis conducted to
identify the potential risk of high concentrations of contaminants in the catchment (Figure 5)
indicates that the major concerns are eutrophication, inorganic pollution and microbial
contamination.
According to the Green Drop report (Department of Water and Sanitation, 2022b) all WWTW are
preforming well which indicates a low impact on water quality as a result of wastewater discharge.
In other words, the municipality itself is not responsible for any further decline in water quality.
However, considering the impacts of upstream activities water quality is a major concern for the
catchment and the municipality.
The following human activities were identified as having a negative impact on coastal water quality
in SBM: Frontier Power SA Gas to Power, Karpowership, the Saldanha Bay Industrial Development
Zone, the Sishen-Saldanha oreline expansion project, the development of liquid petroleum gas
facilities in Saldanha Bay, Liquefied Natural Gas Import Facilities, the gas-fired independent power
plant, the crude oil storage facility, Elandsfontein phosphate mine, Zandheuvel phosphate mine,
Manganese storage expansion, the Vessel Repair Facility (VRF) at Berth 205, Mossgas Jetty, the
floating dry dock for the inspection of Offshore Supply Vessels, the Marine Environmental Impact
Assessment, the dredging and port expansion, shipping, ballast water discharges, and oil spills,
effluent discharges, reverse osmosis plants, the Transnet NPA Desalination Plant, the West Coast
District Municipality Desalination Plant, the ArcelorMittal RO plant, Sewage and associated
wastewaters, storm water runoff, Sea Harvest Fish Processing Plant, re-commissioning of the
Premier Fishing fish processing plant, fisheries, Saldanha Bay Aquaculture Development Zone,
Shellfish marine aquaculture, and Finfish cage farming.) (Clark et al., 2021). Coastal development can
result in habitat loss and increase stormwater run-off and pollution which will inevitably impact
coastal ecosystems (Legrange, 2016). Maintaining coastal water quality is important for the integrity
of marine ecosystems and economies that rely on natural resource such as industries and
recreational tourism activities like swimming, fishing, etc.

Figure 4 Water quality based on phosphate, nitrate, nitrite, ammonia, suspended solids, dissolved oxygen, pH and
conductivity measure (Department of Water and Sanitation, 2004)

Figure 5 A map of the sensitivity of parts of the Berg River catchment, concerning the water quantity and quality
parameters including eutrophication, salinization, microbial contamination, non-organic pollution and emerging pollutants.
Blank spaces lack monitoring data (Chapman & Jonker, 2019)

Figure 6 Utilisable groundwater exploitation potential map (Stroebel et al., 2019)

Figure 7 Groundwater vulnerability for the study area (Stroebel et al., 2019)

The State of the Bay Report (Clark et al., 2021) indicates that the construction of the ore terminal
has changed the current strength, circulation and wave intensity of the ocean and has contributed to
water quality deterioration in the bay. This has resulted in a decrease in the concentration of
dissolved oxygen in Small Bay which are often below the concentration required for organisms to
survive (Clark et al., 2021). These events are aggravated by high nutrient loads that result in algal
blooms that further lower oxygen concentrations. Other industrial activities such as fish processing
factories also release wastewater with high organic material into coastal waters which contributes to
eutrophication events and can negatively impact these ecosystems (Legrange, 2016).
The bay has continuously experienced faecal coliform pollution from wastewater discharge (Table 1).
This has been addressed to an extent by the municipality by improving wastewater treatment
infrastructure (Department of Water and Sanitation, 2022b) which reduced the faecal coliform
concentrations in many measuring sites. There are two sites (Hoedjies Bay Hotel beach and Bok
River Mouth beach) which are still in poor condition and two in fair condition (Small craft harbour
and Saldanha Bay yacht club) when considering recreational guidelines (Clark et al., 2021). The
mariculture guidelines regarding faecal coliform counts are stricter than recreational guidelines. In
term of mariculture guidelines, three sites in Small Bay exceed the limits (Hoedjies Bay Beach,
Caravan park beach and Bok River mouth) and three sites in Big bay are of concern as they had
faecal coliform counts close to the safe limit over the last few years (State of the Bay Report, 2021)
(Clark et al., 2021). A raised faecal coliform count is harmful to people and marine organisms but
also increases the nutrient load in water which can result in harmful algal blooms.
Heavy metal pollution in the bay is measured as a concentration in mussels and oysters (Clark et al.,
2021). This is considered to be a good indicator of water quality as filter feeders accumulate trace
metals, hydrocarbons and pesticides in their flesh. The State of the Bay Report (Clark et al., 2021)
found that lead and cadmium concentrations predominantly exceed the safety limits (Figure 8).
Similarly, after the adjusted safety limits for arsenic were implemented, the concentration regularly
exceeds the limits. Mercury concentration is within the safety limits (Figure 8) but the high
concentration of lead, cadmium and arsenic are concerning as this high concentration can impact
consumer health and indicate the presence of heavy metal pollution in the bay (Clark et al., 2021;
Legrange, 2016).
Oxygen depletion events, raised faecal coliforms counts and the presence of heavy metals in bivalves
indicate that there is a potential decline in water quality in the coastal water surrounding the
municipality. Declining water quality can be harmful to people and can impact the coastal
ecosystems which are crucial for the municipality’s economy.

3.4.2. Air pollution
Air pollution occurs when micro-particles, or aerosols, emitted into the air such as smoke, dust and
pollutant gasses can damage living organisms (Raworth, 2017). Furthermore, they interact with
water vapour in the air and affect cloud formation (Raworth, 2017). When emitted in large volumes,
these aerosols can significantly alter regional rainfall patterns, including shifting the timing and
location of monsoon rains in tropical regions (Raworth, 2017).
The iron-ore and steel factories in SBM contribute to particle emission which can be harmful to
human health (Legrange, 2016). The municipality has two air quality monitoring stations (Saldanha
Bay and Vredenburg) that monitor for harmful chemicals in the air (SO2, NO2, O3, PM-10 and PM2.5). The latest report shows that air quality in the area is good as there were no measures that
exceed the RSA Air quality standards at either site (Agros Scientific SA, 2022). However, there is no
available data for particulate matter concentration (PM-10 and PM-2.5).

The municipality also monitors dust fallout at seven sites. The dust monitoring data shows that
between August 2019 and March 2021 dust fall out is withing the legal limits with the exception of
two readings at individual sites that exceed the limits (Argos Scientific Test Report: Dust Fallout
Monitoring, n.d.). The first exceeded the non-residential limit in December 2019 and the second in
February 2020.
Despite the monitoring indicating that air quality and dust fallout is within safe parameters, air
quality remains a big concern for the residents (Legrange, 2016) as the impact on residential
properties affects the aesthetics of the area and limits tourism potential. The emission from
industries in SBM can contaminate food production and groundwater quality (Legrange, 2016). This
is concerning as groundwater in SBM is highly susceptible to pollution seepage (Chapman & Jonker,
2019). The community has also expressed concern for industrial workers that are exposed to higher
concentrations of pollutants. Therefore, additional measure of air quality should be considered to
ensure that community concerns are addressed.

Table 1 Sampling site compliance for recreational use based on E. coli counts for 10 sites in Small Bay, 5 sites in Big Bay and 5 sites in Langebaan Lagoon. (ND = insufficient data) and (Ex. =
excellent) (State of the Bay Report, 2021)

Figure 8 Heavy metal concentrations in wet mussel flesh from five sites in Saldanha Bay. Red dotted line indicates the safety limit for heavy metal concentrations

3.5.

Land conversion

Land conversion occurs when natural land is converted for human use such as turning veld and
wetlands into cities, farmlands, and roads (Raworth, 2017). This depletes the earths carbon sinks,
destroys wildlife habitats and undermines the lands role in continually cycling water, nitrogen and
phosphorous (Raworth, 2017).
It is estimated that 48% of natural land has been transformed by human activities in the SBM
(Snyman-van der Walt et al., 2019). According to Maree & Vromans (2010) 13% of SBM is considered
to be degraded (Figure 9). This includes fallow agricultural land older than 10 years and areas with
dense alien vegetation cover. This is much higher than surrounding municipalities that only have 6%
(Berg), 3% (Cederberg) and 1% (Matzikama) of land that is considered degraded (Maree & Vromans,
2010).

Natural
Near natural
Degraded
Production
Transformed (excl Urban)
Urban

Figure 9 Percentage of land cover categories in the SBM (Maree & Vromans, 2010). Natural= pristine natural vegetation
and aquatic features. Near-natural = some degree of degradation but restoration and rehabilitation should be considered.
Degraded = severely impacted and rehabilitated at great cost. Production = agricultural lands which are currently under
production (including fallow fields less than 10 years old). Transformed =land which has undergone irreversible
development, and includes the urban built-up environments, infrastructure (such as dams) and mining areas.

The region is also vulnerable to soil erosion, often an indication of unsustainable land use that
contributes to the degradation of natural vegetation with 89% of municipal soil having a high or very
high soil erodibility risk and the remainder having a moderate risk (11%) (Figure 10a). Land capability
which is a combination of land, soil, terrain, and climate capability is also of concern in the area as
the land capability is predominantly low (Figure 10b).
Economic activities such as tourism and agriculture are reliant on natural vegetation and fertile soil.
Similarly natural vegetation provides many other ecosystem services that regulate the environment
by reducing runoff and increasing water filtration which is crucial in water scarce areas. Therefore,
the state of the soil and vegetation should be a concern for the municipality.

Figure 10 Map of a) soil erodibility and b) land capability for Saldanha Bay Municipality (Cape Farm Mapper)

3.6.

Biodiversity loss

Biodiversity loss is the decline in abundance and diversity of species which damages the integrity of
the ecosystems and accelerates species extinction (Raworth, 2017). This increases the risk of abrupt
and irreversible changes to ecosystems, reducing their resilience and undermining their capacity to
provide food, fuel, and materials for us to sustain life (Raworth, 2017).

3.6.1. Terrestrial
The National Biodiversity Assessment found that a large share of the terrestrial environment in
SBM is considered to be critically endangered or endangered (Skowno et al., 2019). This is
reflected in the threatened status of the vegetation types in the region as Swartland Alluvium
Renosterveld is listed as vulnerable, Saldanha Flats Strandveld is listed as endangered and five
vegetation types are listed as critically engendered (Saldanha Granite Strandveld, Saldanha
Limestone Strandveld, Swartland Shale Renosterveld, Swartland Silcrete Renosterveld and
Piketberg Quartz Succulent Shrubland) while only three of the vegetation types are listed as least
concern (Hopefield Sand Fynbos, Langebaan Dune Strandveld and Cape Seashore Vegetation)
(Walt, 2019). This indicates that 70% of vegetation types in the municipality are considered to be
threatened.

Figure 11 Threatened status of terrestrial biodiversity in the SBM. Red = Critically endangered, Orange = Endangered, Yellow
= Vulnerable and Green = Least concern (Skowno et al., 2019)

The greatest threat to biodiversity in the municipality is direct loss of natural habitat or species,
habitat fragmentation and introduction of alien invasives species as a result of agriculture, mining
and urban development (Walt, 2019). The threatened status of some key species was also
explored but this was not as concerning as the vegetation types. However, it is important to

consider that animals are reliant on the vegetation for food and shelter and degraded vegetation
can reduce the abundance of animal species over time.

Table 2 Threatened status of key species in the Greater Saldanha Bay region (Walt, 2019)

Group

Birds

Mammals

Species

Status

Black Harrier

EN

Ludwig's bustard

EN

Karoo chat

LC

Van Zyl’s Golden Mole

EN

Cape Dune Molerat

LC

Cape Gerbil

LC

Grant’s Golden Mole

LC

Honey Badger

LC

Cape Horseshoe Bat

LC

White-tailed Mouse

VU

Geometric Tortoise

LC

Armadillo girdled lizard

LC

Cape Girdled Lizard

LC

Cape Sand

LC

Reptiles

Insects

Endemic darkling

Unknown

3.6.2. Marine
The National Biodiversity Assessment indicates that the coastal region of the municipality is
vulnerable, while the bay is endangered, and the mouth of the lagoon is critically endangered (Figure
12) (Skowno et al., 2019). The assessment also shows a strip offshore that is vulnerable and
endangered. The State of the Bay report provides more in-depth detail of the biodiversity in the bay
and lagoon (Clark et al., 2021).
The first area of concern is the decline in eelgrass and saltmarsh beds both of which are important
habitats for juvenile fish and invertebrates, stabilise sediment and provide food for organisms in the
lagoon (Clark et al., 2021). These habitats are considered to support higher species richness,
abundance and diversity in comparison to areas that lack vegetation (Clark et al., 2021). Research
indicates that some areas of seagrass beds have experienced a large decline in abundance and one
area, Klein Oesterwal, has been transformed from a seagrass bed to an unvegetated sand area (Pillay
et al., 2010). Similarly, 8000m2 of saltmarsh was lost per annum from 1960 to 2000 which resulted in
an 8% decrease in abundance by 2000 (Gericke, 2008). A more recent analysis using satellite images
was used to estimate the occurrence of reed beds, seagrass beds and saltmarshes which confirmed
that the lagoon has experienced a decline in reedbeds whereas seagrass beds and saltmarshes were

highly variable over the last couple of years (Clark et al., 2021). A visual representation shows that
large areas of seagrass beds have been lost in the lagoon (Figure 13).

Figure 12 Threatened status of marine biodiversity around the SBM (green = least concern, yellow = vulnerable, orange =
endangered and red = critically endangered) (Skowno et al., 2019)

One expected impact from the loss in seagrass and saltmarsh beds is a change in wading bird species
that rely on these habitats for food. Between 1990 and 2021, the presences of migratory wading
birds in the summer decreased by 60% (Clark et al., 2021). Resident wader populations also showed
a decline in abundance since 2007 (Clark et al., 2021). This is attributed to changes in feeding and
breeding grounds in the lagoon and the impact of human activities that result in disturbances in
wading habitats (Clark et al., 2021). Bird watching in the lagoon is a common tourist activity which
relies on the abundance of wading birds, specifically migratory birds to attract tourists. Therefore,
the decline in wading birds can affect the natural ecosystem as well as the economy in the
municipality.
Islands off Saldanha Bay and Langebaan are important feeding and breeding grounds for other water
birds like gulls, cormorants, penguins etc. (Clark et al., 2021). Population monitoring of bird species
indicates that there is a decline in the abundance of other water bird species due to changes in fish
abundance, increasing competition with fishing industries and an increase in the Cape Fur seal
population that predates on numerous bird species (Clark et al., 2021). The African penguin, Kelp
Gull, Cape Gannet, Bank Cormorant and White-breasted Cormorant populations have experienced
the largest decline and are of particular concern (Clark et al., 2021). This again will impact the
ecosystem balance and tourism industry.
The potential expansion of port activities will increase the number of large ships that enter the bay
and ballast water discharge (Legrange, 2016). This increases the risk of introducing alien invasive
species into the bay which can negatively impact local species (Legrange, 2016). SBM needs to
consider the risk of invasive species introduction as a result of current and future port operations
and the impact it can have on the tourism, aquaculture and fishing industries.

Figure 13 Change in sea grass beds in Langebaan Lagoon between 2015 and 2021 (Clark et al., 2021)

The State of the Bay report (2021) also considered the health of the benthic macrofauna (organisms
fundamental to the coastal marine food web), rocky intertidal species and fish species. The benthic
macrofauna and intertidal communities have been relatively stable over the last two decades with
the exception of newly introduced alien invasive species (Clark et al., 2021). The fish populations
indicate that Big Bay and the lagoon are in good condition but Small Bay is considered to be in
moderately poor health (Clark et al., 2021). Some species have been completely absent from Small
Bay (pipe fish and gurnards) while other like the white stumpnose, gobies, and black tails have
experienced a decline in population across the bay. This is of particular concern as the lagoon and
bay are important breeding grounds for juvenile fish that support fish stocks.
The two most commercially important fish species in the region are the white stumpnose
(commercial and recreational) and harders (commercial) (Clark et al., 2021). Both species are
considered to be over exploited and threatened (Clark et al., 2021). This is illustrated by the
decrease in white stumpnose catches (Figure 15) and the decline in harder size which indicates
overfishing (Clark et al., 2021). Depleting fish stocks can impact the future economic viability of the
fishing industry as well as the resilience of the coastal ecosystem.
The data indicates that there is some concern regarding fish stocks in the bay and lagoon specifically
regarding economically important species (Table 3). Considering the broader health of South African
fish stocks, a number of economically important species for the West Coast are over exploited and
threatened (Figure 16), including Abalone, West Coast Rock Lobster, White Stumpnose, Harders and
Silver Kob (DEFF, 2020). This is a common trend observed worldwide due to over exploitation of fish
stocks and has been observed to have catastrophic impacts on the ecosystem balance, and
livelihoods and food security of local communities (Jones & Gibbon, 2013).

Figure 14 Change in number of waterbirds the Langebaan Lagoon during summer (top) and winter (bottom) (1975 –
summer 2021). Data was not collected for summer of 1975, and winters in 1987, 2006, 2010, 2014 and 2020 (Clark et al.,
2021).

Figure 15 Annual Catch Per Unit Effort (CPUE) estimates (± 95% Confidence Interval) of white stumpnose derived from
commercial boat catches logged in the National Marine Linefish Systems (Clark et al., 2021)
Table 3 Threat status of fish recorded across seasons at West Coast National Park Marine Protected Area between 2018
and 2019 (Clark et al., 2021)
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4. Social indicators
4.1.

Water

Water is essential to all human activities and is a basic human right. Water is of major concern from
a planetary boundary perspective for SBM however from a social perspective the municipality
performs well. The majority of households in the municipality have access to piped water within
200m from their dwellings (99%) as well as to a flush or chemical toilet (96%) (Western Cape
Government, 2021). The drinking water supply from the municipality is considered to be low-risk
based on the treatment plant capacity, chemical and microbial monitoring, and technical skills at the
plant (Department of Water and Sanitation, 2022a). However, the report indicates that the
municipality should focus on reducing the number of samples that exceed microbial and chemical
limits and seek to employ additional skilled individuals (Department of Water and Sanitation, 2022a).

Figure 16 Indication of fish stock health and fishing pressure on common economic fish species in South Africa (DEFF, 2020)

4.2.

Food

Food security is defined as access to sufficient, safe and nutritious food at any time. It has been a
global concern for decades and was put under the spotlight during COVID-19. Moderate and sever
food insecurity in South Africa increased from 24% in 2019 to 38% during COVID-19 in 2020 (StatsSA,
2022).
In SBM, the malnutrition rate for children under the age of five is low (0.4 per 1000) (Western Cape
Government, 2021). However, when considering buying power, almost a quarter of households
(24,8%) reported that they run out of money to buy food before the end of the month at least once
in a year (StatsSA, 2016). This indicates that despite the low malnutrition rate many households still
face food insecurity. The low malnutrition rate can be a result of the close proximity to the ocean
that provides households with access to fishing grounds (Simmance et al., 2022). Community
members also expressed that food insecurity had increased during COVID-19 due to the loss of
income for many residents (Heyns, 2020).

4.3.

Health

Poor health, especially from a young age impacts a person’s quality of life, therefore the health of
residents is important to create a flourishing community. In comparison to other municipalities in
the West Coast District, SBM residents have better access to emergency services (Bradley & MulderRous, 2019). However, residents had the highest rate of high-risk health behaviour in the West Coast
District (Bradley & Mulder-Rous, 2019). This includes the frequency of alcohol consumption, druguse and smoking. The municipality also had the highest prevalence of HIV/AIDS patients in the
district which could a result of the high sexual activity, poor living conditions and inadequate
education on healthy living (Bradley & Mulder-Rous, 2019; Legrange, 2016).
SBM has seen a decrease in neonatal mortality per 1 000 live births in the past year (decreased from
7.0 to 4.4) (Western Cape Government, 2021). However, SBMhas the lowest rate of breastfeeding
for all municipalities in the Western Cape with only 69% of mothers indicating that they breastfed
their last child (StatsSA, 2016). This is an important health indicator as children that are breastfed
have a reduced risk of obesity and chronic diseases as adults (StatsSA, 2016). Additionally, only
61.2% of children under the age of one in the municipality had received the necessary
immunisations (Western Cape Government, 2021) to protect children from preventable diseases like
polio, tetanus and diphtheria (Department of Health, n.d.).
The high-risk behaviour and low rate of breastfeeding and immunisation in the municipality impacts
the community’s health and quality of life. Poor health can become a burden to the municipality as a
result of increasing health demands and costs.

4.4.

Education

Education is crucial to develop critical thinking skills and prepare people for future employment.
SBM has one of the lowest learner retention rates in the district (64.3%) (Western Cape
Government, 2021). Furthermore, a survey indicated that only 35% of the population that is 20 years
or older has completed matric or a level of higher education (StatsSA, 2016). This has improved since
2011 when only 28% of residents 20 years and older stated that they completed matric (Legrange,
2016). The data also showed that only 4% of the population has some tertiary education while 3%
have no form of formal education. The low levels of education should be a big concern for the
municipality as many of the residents do not have the required skills to move into the job market
and can rely on low skilled jobs only. SBM needs to asses the challenges regarding the matric pass
rates, standard of education, and access to educational facilities (Legrange, 2016).

Community members said that there are only a few high schools in SBM and students often have to
travel far distances, incurring additional costs, and leading to dropouts. Other social issues like
poverty could also contribute to dropout rates in the community. The municipality needs to
understand why pupil don’t complete school to address the problem.

Figure 17 Percentage of residents in SBM that are 20 years or older that completed a recognised level of formal education
(StatsSA, 2016)

4.5.

Housing

Poor housing conditions can have a negative effect on people’s health and social ability. Just under
20% of residents in SBM live in informal housing. This is similar to the percentage of households
living in informal dwelling in the City of Cape Town and Johannesburg (SACN, 2022; Smith, 2022).
SBM has the highest percentage of households living in informal settlements in the West Coast
District (Western Cape Government, 2021).
The State of South African Cities has indicated that the majority of cities in South Africa experienced
a decline in the percentage of people living in informal dwellings between 2015 and 2019 with the
exception of Cape Town that is experiencing an increase (SACN, 2022). The same trend that has been
observed across the Western Cape as a result of natural population growth and an influx of migrants
could apply to the increase in informal dwellings in SBM. This is an important issue to address as
poor housing conditions can impact the quality of life of residents and unregulated establishment of
informal settlements can lead to further degradation of the natural environment.

4.6.

Energy

Access to electricity is considered a basic human right and no household in the municipality should
need to rely on unsafe energy sources even for cooking. Access to safe energy is crucial for
enhancing residents’ quality of live. The largest share of households has access to electricity (93%)
but 2% of these households have an illegal and unsafe electricity connection while the remaining 7%
have no access to electricity. Another measure of safe energy access is energy used for cooking and
heating. A small number of households still rely on paraffin (cooking = 1.6% and heating = 2.4%) and
wood (cooking = 0.4% and heating = 2.2%) as their main energy source for cooking and heating ,
neither of which is considered safe(Statistics South Africa, n.d.).

4.7.

Income & work

Employment opportunities are essential for the economy as well as the livelihoods of residents. SBM
has a broad unemployment rate (all residents of working age that are unemployed) of 26,5% and
narrow unemployment rate (residents of working age that are unemployed and actively seeking
employment) of 17,6% (Statistics South Africa, n.d.). This is lower than the national unemployment
rate, but it is still worrying that almost 18% of active job seekers are unemployed.
It is also concerning that 14% of households have no income and a large share of households (35%)
have an income below R 38 000 a year (Figure 18). The low annual income per household could be a
result of the job market predomintly consisting of low skilled (40,2%) and semi skilled (40,7%)
positions (Western Cape Government, 2021). The data emphasises the need for additional
employment opportunities that result in improved household income and reduce poverty and
inequality.

Figure 18 Average annual household income in SBM (Statistics South Africa, n.d.)

4.8.

Peace and Justice

Community safety is important for wellbeing. A survey highlighted that only a small percentage of
residents feel safe in their community (11%), at school (17%) or in their houses (38%) (Bradley &
Mulder-Rous, 2019). The most frequent crimes in SBM are burglaries and drug-related crimes (Figure
19) although there has been a decrease in the latter over the past three years (Western Cape
Government, 2021).
A study by Henrico et al (2022) explored the impact of COVID-19 on crime in SBM. This indicated that
crime decreased during the COVID-19 lockdown period. The study also highlighted that genderbased crimes such as rape and sexual assault makes up 7% of contact crimes but represents less
than 1% of all crimes (Henrico et al., 2022). Crime is centred around Vredenburg with the lowest
number of incidents being reported in Langebaan (Figure 20).
Reducing crime and promoting community safety in the municipality is important to create spaces
where residents feel safe and can flourish.
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Figure 19 Crime committed in SBM (Western Cape Government, 2021)

4.9.

Political voice

Participating in elections is fundamental to a democracy to ensure that governance is representative
of residents. Voting turn out for municipal and national elections has decreased over the past few
elections (Kreuser & Slade, 2021). A similar trend was observed at national level. In the 2019
municipal elections only 51.1% of registered voters in the municipality casted their votes (Electoral
Commission of South Africa, 2022).

Figure 20 Hotspot map that indicates the cluster of crime in SBM between 2017 and 2020 (Henrico et al., 2022)

Community participation in SBM is low as only a quarter of survey participants indicated that they
are involved in their community and 28% indicated that they attend community meetings (Bradley &
Mulder-Rous, 2019). A large number of survey participants had heard of the IDP (39%) but not even
half of them were able to attend IDP meetings (12%) (Bradley & Mulder-Rous, 2019).

4.10. Social equity
Equality is important to ensure that each residents have the same opportunities to make the most of
their lives.
The Gini coefficient (Western Cape Government, 2021) measures income distribution across a
population on a scale from 0 to 1, with 0 indicating equality and 1 a total lack thereof. The higher the
Gini coefficient for a population the greater the income inequality.
SBM has a Gini coefficient of 0.62 which indicates extremely high inequality of income distribution
(Western Cape Government, 2021).
Fatherlessness was raised as a concern by community members as it can have a negative impact on
youth. In SBM almost a third of households are female-headed with no male household heads
(StatsSA, 2016). Poor role models were also raised as a concerns that influence the future of youth in
SBM, especially considering trends in crime, vandalism, alcohol and drug abuse (Legrange, 2016).
Access to recreational activities is important to build healthier and safer communities as previous
research has found it is crucial for youth development: residents that participate in recreational
activities would rate themselves healthier and areas with recreation participation often have lower
crime rates (Atchison, 2018; Ndhlovu, 2022; Özgen & Baler, 2015; Petersen et al., 2021). Half of the
residents in SBM don’t have access to recreational activities in their community (Bradley & MulderRous, 2019).,
Vandalism is a big problem, in South Africa, and in SBM. Over a three-month period the municipality
spent about R 920 000 on addressing damage caused by vandalism which amounts to over R 3,6
million a year (Saldanha Bay Municipality Vandalism Reports, 2022). Vandalism has been identified
as a form of social inequality as the money gets removed from the annual budget and takes away
from other residents in the community.
Reducing inequality within the municipality is crucial to create a community with equal opportunities
where residents can flourish.

4.11. Gender equality
Another form of inequality that impacts community dynamics is gender inequality. There was no
specific data on gender inequalities for SBM, but it is prevalent across South Africa and national
statistics were used to illustrate gender inequality. In South Africa men often outperform women
when it comes to levels of education, income, expenditure and access to basic services (Maluleke,
2019). For example, women without matric earned 54% of the income of men with similar level of
education (Maluleke, 2019). For a number of indicators women are starting to close the gap (Figure
21) but this still requires attention to create a more equal society.

Figure 21 Gender inequalities between 2009 and 2017 illustrated as a) literacy rate by sex for individuals over the age of
fifteen and b) assets score of household heads by sex (Maluleke, 2019)

4.12. Networks
Internet access has become a basic human need, especially when COVID-19 forced many people to
interact remotely specifically for schooling and working which relies on internet access (Dow-Fleisner
et al., 2022). The internet is also an important education tool (Chen et al., 2021) and increased
internet access has been observed to reduce poverty in rural areas (García-Mora El Colegio de
México C et al., 2021).
In SBM 63% of the population has no access to internet (Figure 22). This could contribute to
increasing inequality in the municipality, especially with the municipality looking towards IT solutions
like software applications for communicating with residents.

Figure 22 SBM residents’ access to interne (Statistics South Africa, n.d.)

5. Conclusion
Economic activities and livelihoods in SBM are close linked to the terrestrial and marine
environments. SBM is already exceeding most of the planetary boundaries considered in this report.
Exceeding these planetary boundaries will deteriorate the natural environment ultimately leading to
a decline in biodiversity abundance, water availability and water quality. The looming threat of
climate change will exacerbate these impacts. This will negatively impact residents that are already
facing many social challenges face many challenges and industries that rely on the natural resources.
SBM performs well in meeting the basic needs of residents in comparison to other municipalities in
South Africa. However, some social indicators like education, health, community safety, equality and
housing need to be improved to enhance the wellbeing of residents and development in the
municipality.
The wellbeing of the community and natural environment is interlinked and key for successful
development of the municipality. Therefore, it is crucial for SBM to address the environmental and
social issues as part of the development road map to ensure that people have equal opportunities in
an area where the planetary boundaries are respected.

6. References
Agros Scientific SA. (2022). Ambient Air Quality Monitoring Report for Saldanha Bay and Vredenburg
Sites Saldanha Bay Municipality.
Argos Scientific Test Report: Dust Fallout Monitoring. (n.d.).
Atchison, N. (2018). Community Organizations Have Important Role in Lowering Crime Rates |
Brennan Center for Justice. Brennan Center. https://www.brennancenter.org/ourwork/analysis-opinion/community-organizations-have-important-role-lowering-crime-rates
Bradley, H., & Mulder-Rous, A. (2019). Needs assessment: Employment, education and health. How
does the West Coast fare? https://theinitiative.org.za/wp-content/uploads/2021/08/ICAResearch_Needs-Assessment_Final-Report_Nov-2019.pdf
Chapman, A., & Jonker, H. (2019). Strategic Assessment of Water in the Saldanha LM. 1–32.
Chen, Y., Mittal, V., & Sridhar, S. (2021). Investigating the Academic Performance and Disciplinary
Consequences of School District Internet Access Spending. Journal of Marketing Research,
58(1), 141–162. https://doi.org/10.1177/0022243720964130
Clark, B., Hutchings, K., Biccard, A., Turpie, J., Dawson, J., Gihwala, K., Swart, C., Sedick, S., Wright, A.,
Schmidt, K., Weiss, J., Makhosonke, A., Mostert, B., Laird, M., Brown, E., Conrad, J., Parker, A.,
Holloway, M., Blecher, I., & Report. (2021). The State of Saldanha Bay and Langebaan Lagoon,
2021, Technical Report. AEC 1936/1, 1–488. https://sbwqft.org.za/state-of-the-bay-2021technical-report/
Climate Watch. (2020). CO2 emissions (metric tons per capita) - South Africa.
https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=ZA
DEA&DP. (2022). Green Economy Indicator Report .
https://www.westerncape.gov.za/eadp/files/atoms/files/Green_Economy_Report%202022_Fi
nal.pdf
DEFF. (2020). Status of the South African marine fishery resources 2020. Cape Town: DEFF.
https://www.azores.gov.pt/NR/rdonlyres/D21CF49B-EF59-4E76-88BD5D0EEC3A2D4F/1098978/PlanoARPLAlcool.pdf
Department of Health. (n.d.). Why should I have my child vaccinated? | South African Government.
Retrieved August 29, 2022, from https://www.gov.za/faq/health/why-should-i-have-my-childvaccinated
Department of Water and Sanitation. (2004). State-of-Rivers Report: Berg River System.
Department of Water and Sanitation. (2022a). Blue Drop .
https://ws.dws.gov.za/IRIS/releases/2021_BD_PAT_report_final-28Mar22_MN_web.pdf
Department of Water and Sanitation. (2022b). Green Drop National report.
Dow-Fleisner, S. J., Seaton, C. L., Li, E., Plamondon, K., Oelke, N., Kurtz, D., Jones, C., Currie, L. M.,
Pesut, B., Hasan, K., & Rush, K. L. (2022). Internet access is a necessity: a latent class analysis of
COVID-19 related challenges and the role of technology use among rural community residents.
BMC Public Health, 22(1), 1–11. https://doi.org/10.1186/S12889-022-13254-1/TABLES/5

Electoral Commission of South Africa. (2022). Statistics of Voter registration and participation.
https://www.elections.org.za/pw/StatsData/Voter-Registration-Statistics
Engelbrecht, F. (2019). DETAILED PROJECTIONS OF FUTURE CLIMATE CHANGE OVER SOUTH AFRICA.
García-Mora El Colegio de México C, F. A., Jorge Mora-Rivera, M., & Mora-Rivera, J. (2021). Exploring
the impacts of Internet access on poverty: A regional analysis of rural Mexico:
Https://Doi.Org/10.1177/14614448211000650. https://doi.org/10.1177/14614448211000650
Gericke, J. (2008). Analysis of Four Decades of Changes to Sedimentary Features by means of
Historical Aerial Photographs: Langebaan Lagoon and Saldanha Bay. [Honours Thesis].
University of Cape Town.
Henrico, I., Mayoyo, N., & Mtshawu, B. (2022). Crime in the context of COVID-19: The case of
Saldanha Bay Municipality. South African Crime Quaterly, 71.
https://doi.org/http://dx.doi.org/10.17159/2413-3108/2022/vn71a9539
Heyns, F. (2020). Saldanha suffers – no food-security. #1000women1voice.
https://www.1000women.co.za/2020/10/06/saldanha-suffers-no-food-security/
Intergovernmental Panel on Climate Change. (2022). Mitigation of Climate Change .
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_SPM.pdf
Jones, E. O., & Gibbon, P. (2013). The Environmental and Socioeconomic Effects of Overfishing Due
to the Globalization of the Seafood Industry. Economics.
Kreuser, C., & Slade, B. v. (2021). Decreasing Voter Participation in South Africa and the Call for
Electoral Reform through Allowing Independent Candidates. Southern African Public Law,
36(1). https://journals.co.za/doi/epdf/10.25159/2522-6800/8085
le Roux, L., Juba, R., Mbanjwa, W., & Lands, L. (2019). Exploring current and emerging irrigation and
drainage management to reduce the impact of extreme events and mitigate droughts and
floods (Issue 2861). www.wrc.org.za
Legrange, L. (2016). Regional Spatial Development Framework for Saldanha Bay Municipality:
Pursuing a more ecologically integrated future [Masters of City and Regional Planning,
University of Cape Town]. http://library.wur.nl/WebQuery/wurpubs/fulltext/353506
Maluleke, R. (2019). Inequality Trends in South Africa: A multidimensional diagnostic of inequality. In
Statistics South Africa (Issue October).
Maree, K., & Vromans, D. (2010). The Biodiversity Sector Plan for the Saldanha Bay, Bergrivier,
Cederberg and Matzikama Municipalities: Supporting land-use planning and decision-making in
Critical Biodiversity Areas and Ecological Support Areas. In Produced by CapeNature as part of
the C.A.P.E. Fine-sclae Biodiversity Planning Project.
http://www.dpru.uct.ac.za/sites/default/files/image_tool/images/91/BIODIVERSITY SECTOR
PLAN WEST COAST.pdf
Ndhlovu, G. N. (2022). Idle and frustrated: young South Africans speak about the need for
recreational facilities. The Conversation. https://doi.org/10.34051/P/2020.101
Özgen, C., & Baler, V. (2015). RECREATIONAL ACTIVITIES IN CRIME PREVENTION AND REDUCTION.
The Online Journal of Recreation and Sport.

https://www.academia.edu/11399146/RECREATIONAL_ACTIVITIES_IN_CRIME_PREVENTION_A
ND_REDUCTION
Petersen, C. B., Bekker-Jeppesen, M., Aadahl, M., & Lau, C. J. (2021). Participation in recreational
activities varies with socioeconomic position and is associated with self-rated health and wellbeing. Preventive Medicine Reports, 24, 101610.
https://doi.org/10.1016/J.PMEDR.2021.101610
Pillay, D., Branch, G. M., Griffiths, C. L., Williams, C., & Prinsloo, A. (2010). Ecosystem change in a
South African marine reserve (1960–2009): role of seagrass loss and anthropogenic
disturbance. Marine Ecology Progress Series, 415, 35–48. https://doi.org/10.3354/MEPS08733
Raworth, K. (2017). A Doughnut for the Anthropocene: humanity’s compass in the 21st century. The
Lancet Planetary Health, 1(2), e48–e49.
http://www.thelancet.com/article/S2542519617300281/fulltext
SACN. (2022). State of South African Cities Report . http://creativecommons.org/licenses/
Simmance, F. A., Nico, G., Funge-Smith, S., Basurto, X., Franz, N., Teoh, S. J., Byrd, K. A., Kolding, J.,
Ahern, M., Cohen, P. J., Nankwenya, B., Gondwe, E., Virdin, J., Chimatiro, S., Nagoli, J., Kaunda,
E., Thilsted, S. H., & Mills, D. J. (2022). Proximity to small-scale inland and coastal fisheries is
associated with improved income and food security. Communications Earth & Environment
2022 3:1, 3(1), 1–11. https://doi.org/10.1038/s43247-022-00496-5
Skowno, A. L., Poole, C. J., Raimondo, D. J., Sink, K. K., van Deventer, H., van Niekerk, L., Harris, L.,
Smith-Adao, L. B., Tolley, T. A., Foden, W. B., Midgley, G. F., & Driver, A. (2019). National
Biodiversity Assessment: The status of South Africa’s ecosystems and biodiversity. Synthesis
Report. http://opus.sanbi.org:80/jspui/handle/20.500.12143/6362
Smith, C. (2022). One in five people in Joburg, Cape Town live in informal housing - report | Fin24.
News24. https://www.news24.com/fin24/Economy/one-in-five-people-in-joburg-cape-townlive-in-informal-housing-report-20220501
Snyman-van der Walt, L., Blanchard, R., & Duffel-Canham, A. (2019). Strategic Environmental
Assessment for the Greater Saldanha Bay Region . https://sbm.gov.za/wpcontent/uploads/Pages/Air_Quality/Terrestrial-Ecosystems-Specialist-Report.pdf
Statistics South Africa. (n.d.). Saldanha Bay Local Municipality. Retrieved August 30, 2022, from
https://www.statssa.gov.za/?page_id=993&id=saldanha-bay-municipality
StatsSA. (2016). Provincial profile: Western Cape Community Survey .
www.statssa.gov.zainfo@statssa.gov.za
StatsSA. (2022). How COVID-19 affected food security in SA | Statistics South Africa.
https://www.statssa.gov.za/?p=15273
Stroebel, K., Lochner, P., Conrad, J., & Naicker, P. (2019). Geohydrological input into a Strategic
Environmental Assessment for the Greater Saldanha Area, Western Cape. July.
www.geoss.co.za
Sustainable Energy Africa. (2015). State of energy in South African Cities.
https://doi.org/10.1038/nj7242-1208a

Walt, L. S. der. (2019). Strategic Environmental Assessment for the Greater Saldanha Bay Region.
July, 1–24.
Western Cape Government. (2013). Energy Consumption and CO2e Emissions Database for the
Western Cape. January, 1–102.
Western Cape Government. (2021). Socio-economic profile for Saldanha Bay Municipality. February,
1–31. https://www.westerncape.gov.za/your_gov/4
Zhao, L., Shirai, K., Tanaka, K., Milano, S., Higuchi, T., Murakami-Sugihara, N., Walliser, E. O., Yang, F.,
Deng, Y., & Schöne, B. R. (2020). A review of transgenerational effects of ocean acidification on
marine bivalves and their implications for sclerochronology. Estuarine, Coastal and Shelf
Science, 235, 106620. https://doi.org/10.1016/J.ECSS.2020.106620

