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Barometer of 2022/2023

2

This edition of the Barometer is packed with news
of diverse and exciting initiatives that all relate to
tackling climate change and its impacts on people,
the environment and the economy of the agricultural
sector. The contributions attest to the hard work and
passion for finding solutions within both the public
and private sectors, including universities, NGOs and
agri-businesses.

This edition also points out in several articles how
large international conventions (the United Nations
Conventions on Biodiversity, Desertification, and
Climate Change – the latter here represented
by the work of the Intergovernmental Panel on
Climate Change) link directly to our experiences
of climate change and our interventions in the
Western Cape.

Our responses to climate change must always be
informed by the best available science, and both
academic and local knowledge systems. Several
articles in this edition underline the value of diverse
sources of knowledge, ranging from the experiences
of West Coast smallholder farmers, landowners within
the Simonsberg Conservancy, diverse role players in
the Breede River Municipality working on food and
nutrition security, as well as the network of researchers,
practitioners and policy implementers in the Berg and
Breede River catchments, to highly data-intensive
modelled risk and vulnerability mapping and climate
change analysis.

It is widely accepted that the greatest climate
change risk to agriculture in the province is water
availability and quality. Programmes such as
FruitLook, Water Stewardship, and the clearing
of invasive alien plants from our catchments are
key to dealing with this risk. Furthermore, we must
not lose sight of the impacts on the livelihoods of
vulnerable people and communities, as shown by
the work of the Presidential Climate Commission.

Another broad theme is the measurement of the
carbon footprint of food, the analysis of the relative
contributions of different parts of the food system
to this footprint, and the identification of the largest
sources of greenhouse gas emissions for specific
commodities, in this case blueberries. As consumers,
our food choices have a large impact on our personal
carbon footprint. However, there are opportunities to
reduce the carbon footprint of specific food types at
production, storage and packaging levels.

To access previous editions of the SmartAgri
Barometer, please visit www.greenagri.org.za
and click on SmartAgri.

SMARTAGRI BAROMETER

We hope that you enjoy the read! Please feel
free to send your feedback and ideas, and to
disseminate to other interested parties.
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ELSENBURG SOLAR PV
PHASE 2 PROJECT

he Western Cape Department of Agriculture
(WC-DoA) embarked on a project in 2021 to
install a 722.5 kWp solar PV (photovoltaic) system
at the Elsenburg dairy. The approximate cost of
the installation was R10 million, including VAT and
professional fees. The solar-generated power now
feeds into the Elsenburg grid and is already saving
the WC-DoA power consumption from Eskom.

The structural steel foundations were laid in the week
of 3 January 2022, followed by the erection of the
steel structures from 19 January 2022. The installation
of the solar PV panels onto the steel structures
commenced on 14 February 2022, and the whole
installation was completed on 10 March 2022. The
project commissioning is pending the final inspection
and sign off by representatives from the Western Cape
Department of Transport and Public Works, and the
electrical engineers. We welcome the 450 kilowatts of
additional energy for Elsenburg.
In addition to complementing the existing PV system
installed on the roof of the main building that formed
the first phase of this move toward green energy, the
structures in the dairy paddocks provide welcome
shade to the dairy cows that make good use of it
during the hot summer days.
For further information on this project please contact
Viven Govender at Viven.Govender@westerncape.
gov.za.
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CLIMATE SMART ALTERNATIVE FARMING
METHODS IN MATZIKAMA DISTRICT

F

arming has never been easy in the harsh
climate of the Matzikama District, along the west
coast of the Cape Province. Climate change is
adding to the existing challenges of water scarcity
and high temperatures. However, farmers in this
region are constantly adapting to the changing
conditions.

Department of Agriculture, to share knowledge
and assess opportunities. Following presentations
on climate change and disaster risk reduction and
management, three smallholder and two commercial
farmers spoke about their on-farm challenges and
the practices they have introduced over the years to
become more sustainable.

A workshop was held on 10 June 2022 at Vredendal
to discuss climate change and the alternative
methods of farming that can provide resilience
now and in future. Coleen Arnolds, Development
Facilitator at Surplus People Project, convened a
group of smallholder and commercial farmers from
the region, together with Prof Stephanie Midgley
(climate change unit) and Ms Jody Wentzel (Disaster
Risk Reduction sub-programme) of the Western Cape

Many of the climate smart (agro-ecological) practices
on smallholder farms hold potential for scaling to
larger areas and to commercial farms, with financial
and ecological benefits to the farming system. It was
agreed that further steps should be taken towards
deeper collaboration and partnerships between
the commercial and smallholder farmer groups. The
respective leaders of the farmers’ associations will
take this forward.
SMARTAGRI NEWSLETTER
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AGRICULTURE, CLIMATE, AND
ENVIRONMENTAL RISK REDUCTION:
NEW REPORTS FROM SOUTH AFRICA

https://www.bfap.co.za/wp-content/
uploads/2022/06/Climate-Energy-and-theAgricutural-Sector_May2022.pdf

https://www.sustainablefinance.org.za/uploads/
files/NBI_AgriReport-Full-report-V4-MR-1.pdf

https://www.scli.org.za/gref-stakeholder-reportapril-2022/
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LINK TO VIDEO RECORDING (31 MARCH 2022)
Climate Change discussion at the Klein Karoo Nasionale Kunstefees
(KKNK). Click here to watch the panel discussion: https://www.netwerk24.
com/netwerk24/stemme/aktueel/aardverwarming-kan-boere-enlandbou-laat-verdwyn-20220401. (Please note that you have to be a
Netwerk24 subscriber to watch the video).

SMARTAGRI NEWSLETTER

7

LINK TO RADIO INTERVIEW ON CLIMATE CHANGE
AND AGRICULTURE
RSG Landbou, 17 June 2022 – Interview with Prof Stephanie Midgley,
Scientist Climate Change and Risk Assessment, Research and Technology
Development Services, Western Cape Department of Agriculture.
She updates us on recent workshops with farmers in the West Coast region
on climate change and disaster risk reduction, and other aspects of the
work on climate change and agriculture.
Click here to listen the to the podcast:
https://www.rsg.co.za/rsg/omny/rsg-landbou-17-junie-2022/

LINK TO DOCUMENTARY (7 MAY 2022): “NO
ROOM TO HIDE: CLIMATE CHANGE IN THE CAPE
WINELANDS”
Is the South African wine industry going to survive amid a rapidly changing
climate? Winemaking has thrived at the southern tip of the continent for
more than 300 years, benefiting from a diversity of microclimates to build a
rich culture and a world-class industry.
However, as climate and viticultural experts reveal, the Cape Winelands
is facing an existential threat from shifting weather conditions that create
an uncertain future for some of the Southern Hemisphere’s leading wine
areas. No Room To Hide: Climate Change in the Cape Winelands is a
documentary produced by Food For Mzansi.
Click here to watch the documentary:
https://youtu.be/s201UYMmpZs
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SMARTAGRI
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“Status Quo Review of Climate
Change and the Agriculture Sector
of the Western Cape Province”

UPDATED CLIMATE CHANGE
SCIENCE REPORT PROJECTS A
VARIED FUTURE ACROSS THE
WESTERN CAPE
PROF STEPHANIE MIDGLEY

P
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lanning for an agricultural future in a changing
climate must be based on the best available data
and scientific analysis. The Western Cape Climate
Change Response Framework and Implementation
Plan for the Agricultural Sector (“SmartAgri plan”,
2016) made use of a climate change science study
conducted in the years 2014-2015. This study was
published as a chapter in the “Status Quo Review of
Climate Change and the Agriculture Sector of the
Western Cape Province” (2016).

scale are more advanced, future socio-economic
scenarios used for the modelling were updated, and
longer climate databases are available.

The science and understanding of climate change
has made rapid progress since 2015. In the intervening
years, the global climate models have been further
developed and improved, methods employed to
downscale the global models to local spatial

The review made seven high level recommendations,
the first of which was to “Undertake a review and
update of the climatic information and any required
refinements to response strategies that underpin
the SmartAgri Plan – particularly at the downscaled
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The SmartAgri plan has been implemented since
2016, focusing initially on the six priority projects and
broad awareness raising across the sector.
In 2019-2020, the Western Cape Department of
Agriculture commissioned an independent review of
the plan itself and progress on its implementation.

level”. Subsequently, a Management Improvement
Plan was developed in 2021 to address the review’s
recommendations.
The updated analysis of historical observed and
future projected climate over the Western Cape
was conducted by climate scientists at the Climate
System Analysis Group, University of Cape Town, and
was completed in early 2022. The study made use
of the 23 SmartAgri zones that capture the climatic
gradients, complex topography, oceanic influences,
soils and farming systems across the province.
The report provides strong evidence that the climate
of the region is shifting and will continue to shift into
the future. As a whole, the region has experienced
significant increases in temperature across all zones
and all seasons over the past century (Figure 1), with
more rapid warming over the past 30 years. Absolute
trends in rainfall (Figure 2) are strongest during the
autumn season, with drying found across almost all
the zones.
The study also presents an analysis of the “Day
Zero” drought of 2015-2018, and identifies a strong
role of climate change in the increasingly frequent
and intense droughts in the region. Figure 3 shows
the significant increasing trends in mean Potential
Evapotranspiration (PET, mm/day).
More specifically, the following summaries were
compiled for these variables:
TEMPERATURE TRENDS
•
•

•

•

•
•

These trends suggest a trend towards a later start
to the summer rainfall dynamics.
Core summer (December-February) trends
are largely weak and insignificant, except for
the zones from the Cederberg through to the
Sandveld/Hardeveld along the west coast.
Trends in wet days (not shown) largely follow the
same pattern as trends in total rainfall.
Trends in consecutive dry days (not shown) are
largely insignificant, except for a negative trend
during the September-November period.

EVAPORATION TRENDS
•
•

Trends in PET are consistently significantly positive
(Figure 3), driven by consistently positive and
significant temperature trends.
Trends in PET are highest in the most southern and
the most western zones, while being strongest
in spring (September-November) and summer
(December-February).

Future projected changes in temperature, rainfall,
and related indices will be reported in the next edition
of the SmartAgri Barometer, together with the link to
download the full report.
The updated climate analysis for the agricultural
sector of the Western Cape will now be widely
disseminated, and used to update the SmartAgri
plan where necessary. For more information,
contact Stephanie Midgley at Stephanie.Midgley@
westerncape.gov.za

Temperature trends are very consistent across all
zones. Historical trends are on the order of 0.1°C/
decade, which is in line with global rates.
Daily maximum trends (Figure 1) are slightly
larger in the inland (north/east) zones, in line with
continental patterns of higher inland temperature
trends.
Daily minimum trends (not shown) are slightly
larger closer to the coast and to the north, which
likely reflects shifts in humidity and cloudiness (not
analysed).

RAINFALL TRENDS
•
•

•

•

Rainfall trends (Figure 2) are more mixed and, for
many zones, not statistically significant (p < 0.05).
Autumn (March-May) exhibits the most dominant
statistically significant trends with largest negative
trends in some of the interior zones such as the
Bokkeveld.
The core winter season (June-August) exhibits a
mix of drying and increasing trends but only the
Bokkeveld, Cederberg and Hardeveld zones
stand out as having a significant trend, with the
Bokkeveld exhibiting very strong drying trends.
Spring (September-November) exhibits relatively
weak and insignificant trends, except for some
interior and northern-eastern zones which are
more dominated by summer rainfall dynamics.
SMARTAGRI NEWSLETTER
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Figure 1: Mean seasonal daily maximum temperature
trends (°C/decade) across SmartAgri zones based on
the CRU TS4.05 dataset from 1902-2020. MAM=autumn;
JJA=winter; SON=spring; DJF=summer.

Figure 2: Trend in seasonal total rainfall (mm/decade)
over the SmartAgri zones based on the CHG CHIRPS
merged rainfall product over the period 1982-2020.
Diagonal hashing indicates trends that are not
statistically significant with a p-value threshold of 0.05.
MAM=autumn; JJA=winter; SON=spring; DJF=summer.

Figure 3: Trend in seasonal mean Potential
Evapotranspiration (PET, mm/day) across the SmartAgri
zones based on the CRU TS4.05 product over the
period 1902-2020. CRU PET was calculated using the
Penman-Monteith method. MAM=autumn; JJA=winter;
SON=spring; DJF=summer.
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LINKING LANDCARE TO
INTERNATIONAL DAY OF
BIOLOGICAL DIVERSITY “BUILDING A
SHARED FUTURE FOR ALL LIFE” FROM
INTERNATIONAL CONVENTIONS TO
GROUND LEVEL IMPLEMENTATION.
FRANCIS STEYN

SMARTAGRI NEWSLETTER

B

iological diversity - or biodiversity - is the
term given to the variety of life on Earth and the
natural patterns it forms. The biodiversity we see
today is the fruit of billions of years of evolution,
shaped by natural processes and, increasingly, by
the influence of humans. It forms the web of life of
which we are an integral part and upon which we
so fully depend.

Another aspect of biodiversity is the variety of
ecosystems such as those that occur in deserts, forests,
wetlands, mountains, lakes, rivers, and agricultural
landscapes. In each ecosystem, living creatures,
including humans, form a community, interacting
with one another and with the air, water, and soil
around them.
The Western Cape is home to The Cape Floristic
Region, the smallest of the six recognised floral
kingdoms of the world, is an area of extraordinarily
high diversity and endemism, and is home to over
9,000 vascular plant species, of which 69 percent
are endemic. It is our responsibility to conserve and
protect this unique ecosystem.
To highlight the work undertaken by the Department
of Agriculture: Western Cape LandCare I would like
to focus on two Conventions that illustrate what we
strive for as a Province, a Country and internationally
by “Building a shared future for all life.”
Firstly the The Convention on Biological Diversity which
has three main objectives (CBD, 2012):
•
•
•

The conservation of biological diversity.
The sustainable use of the components of
biological diversity.
The fair and equitable sharing of the benefits
arising out of the utilization of genetic resources.

Secondly the United Nations Convention to
Combat Desertification (UNCCD) is “to achieve
land degradation neutrality in order to restore the
productivity of vast expanses of degraded land,
improve the livelihoods of more than 1.3 billion people,
and reduce the impacts of drought on vulnerable
populations to build a future that avoids, minimizes,
and reverses desertification/land degradation and
mitigates the effects of drought in affected areas at
all levels ... to achieve a land degradation-neutral
world consistent with the 2030 Agenda for Sustainable
Development.” (UNCCD, 2020). The convention’s
focus is the arid, semi-arid and dry-sub humid
areas, known as drylands, where some of the most
vulnerable ecosystems and peoples can be found.
South Africa ratified the convention in 1997(UNCCD,
2020).
The above Conventions are an important part of the
building blocks of a shared future or all life on earth as
captured in the following Sustainable Development
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Goals (SDG) that were presented by the United
Nations in 2015 and comprise 17 Global Goals
aimed at improving the world we live in by 2030.
•
•
•

Goal 6: Ensure availability and sustainable
management of water and sanitation for all
Goal 13: Take urgent action to combat climate
change and its impacts
Goal 15: Protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt biodiversity
loss

The Department of Agriculture: Western Cape
together with Environmental Affairs of the Western
Cape developed a SmartAgri plan that captures the
essence of the above mentioned Conventions and
the international vision in the SDG while concentrating
on our core business in Agriculture namely: “Increased
agricultural production in a sustainable manner”. The
SmartAgri Plan proposes the following four Strategic
Focus Areas (SFA):
a.

b.
c.
d.

Promote a climate-resilient low carbon
production system that is productive,
competitive, equitable and ecologically
sustainable across the value chain.
Strengthen effective climate disaster risk
reduction and management for agriculture.
Strengthen monitoring, data and knowledge
management and sharing, and lead strategic
research for climate change and agriculture.
Ensure good co-operative governance and
institutional planning for effective climate
change
response
implementation
for
agriculture.

The SmartAgri Implementation Plan further highlights
“Priority Projects”. These “Priority Projects” have been
developed both to deliver climate resilience to agriculture over the short- to medium-term, and to begin
the transformative process required for long-term resilience and sustainability at a time when the climate
will have changed significantly. These projects are in
line with the Conventions and SDGs as mentioned
above. They are the following, including examples of
each:
a.

Conservation Agriculture for all commodities
and farming systems. The Department of
Agriculture: Western Cape has dedicated
scientists and extension personnel working
on Conservation Agriculture projects in the
province. Our province is without doubt the
leader in this field in South Africa and has
the most number of farmers and hectares
under this sustainable practice. Officials
are constantly exploring the new science
and applying this technology on farms in the
province through conferences with world

b.

c.

d.

leaders to field days on the ground.
Restored
ecological
infrastructure
for
increased
landscape
productivity,
socioecological resilience and soil carbon
sequestration. The International LandCare
methodology of community based natural
resource management was adopted by the
Department of Agriculture: Western Cape
LandCare and implemented on the ground
in various area-wide planning initiatives that
have resulted in hundreds of kilometres of
riparian zones restored to resemble the
natural state of these wetlands and
improving every year in biodiversity integrity.
Collaborative
integrated
catchment
management
for
improved
water
security (quality and quantity) and job
creation. The Department of Agriculture:
Western Cape LandCare has initiated several
regional forums comprising of all the agencies
private, public and international to work
towards a common vision of a future for all
life on earth. An example is the 75km stretch
from Mitchellspass in Ceres to Nekkies
wetland on the Breede River in Worcester
which has been cleared of alien biomass and
restored with indigenous plants with a total
buy in of the 105 riparian farmers on the river
and ending in a 730ha wetland under
stewardship. This as well as many other
examples in the Western Cape is an excellent
example of biodiversity conservation.
Energy efficiency and renewable energy
case studies to inspire the transition to lowcarbon agriculture. The Green economy
project of the Department of Agriculture:
Western Cape LandCare focused on

e.

f.

adding value to alien biomass harvested to
put this resource to the maximum use. This
innovative project researched the use of
alien biomass and has resulted in a brilliant
project which uses every piece of the alien
biomass. The suitable timber it cuts and dries
with heat generated from wood chips to into
a value adding hard wood suitable for all
furniture production and the rest is chipped
and used for energy to replace unsustainable
coal energy in some of our value adding
industries and poultry production plants.
Climate-proofing the growth of agriprocessing in the Western Cape Integrated
knowledge system for climate smart
agricultural extension. As mentioned above
the alien biomass is an alternative source of
energy to traditional unsustainable coal
energy or electricity from the grid that is
produced from unsustainable resources.
Integrated knowledge system for climate
smart agricultural extension. The Department
of Agriculture: Western Cape has and is
presenting all these projects to farmers and
partners in the industry on several forums and
these projects are being implemented
successfully.

Building the future for all life in the Western Cape is
a reality and the Department of Agriculture: Western
Cape is constantly striving for innovative ways of
reaching this vision and creating jobs at the same
time, it is an integral part of our vison and we enjoy
doing it. For more information, please contact Francis
Styeyn on Francis.Steyn@westerncape.gov.za

SMARTAGRI NEWSLETTER
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GREATER SIMONSBERG
CONSERVANCY
CELEBRATES 21 YEARS!

T

he Greater Simonsberg Conservancy is
commemorated their 21st year this March –
along with many achievements certainly worth
celebrating and supporting! Having grown from
just 5 members to 28, this community of pioneers in
the wine industry - and in the conservation sector
- have achieved remarkable success: an inspiring
success story you can also be part of!

FRANCIS STEYN

The Greater Simonsberg Conservancy started with
just 5 private landowners and the Department of
Agriculture’s Elsenburg Farm; Delheim’s Delvera Farm;
East Hill Farm (now part of The Stellenbosch Bridge
Project); L’Avernir’s Le Bonheur Property; Marklew
Wines and Warwick Wines’ Warwick Property. It
has since grown into a stronghold of 28 members/
landowners, resulting in hundreds of hectares being
conserved and managed in an environmentally
conscious manner.

Left to right: Tinie van der Westhuizen, Victor
Sperling, Francis Steyn, Haylee Starke, Billy
Marklew, Rudy Buys, Dirk Coetzee, Huimari
Franken, Adele Toua, Nora Thiel.

“Conservancies are agencies driven by civil society,
and supported by conservation authorities, for
environmental conservation in agricultural, urban
and industrial areas,” explains Arnelle Collison of
CapeNature, the provincial biodiversity conservation
statutory body.
“The Conservancy supports several threatened
natural land and water habitats and is home to
Critical Biodiversity Areas and Ecological Support
Areas, in a very productive agricultural landscape.”
A PLACE TO TREASURE
At the top of Klapmutskop is the southernmost patch of naturally-growing Breede River
yellowwoods, with the oldest believed to be 300
years old, growing among wild olives trees and

granite boulders. These boulders form part of the
special Magrug Conglomerate, samples of which
have been used at the Geological display at
Babylonstorren.
The formation is also part of the Colenso fault line.
Situated around the iconic Simonsberg mountain
in Stellenbosch, the area is home to critically
endangered Boland Granite Fynbos and Swartland
Shale Renosterveld, home to various threatened
plants like the Aristea Lugens and home to the rare
Cape Leopard.
“With the assistance of CapeNature and LandCare,
the Conservancy was initially founded to reduce
the invasive alien vegetation including pine and
bluegum trees, and restore Klapmutskop back to the
natural environment.

The threatened Aristea lugens plant
indigenous to the Simonsberg mountain in
Stellenbosch.

Today it serves to help landowners around this
complicated
landscape
with
conservation
issues such as fire management, alien clearing
management plans, university research projects,
plant identification, leopard tracking, educational
school outings, hacking initiatives, poaching
protection; marketing; and eco-tourism activities,”
explains Adele Toua, manager of the Greater
Simonsberg Conservancy.
“The Conservancy is a brilliant example of how
ownership within the community has resulted in the
successful implementation and maintenance of
millions of Rands of projects. The Conservancy has

grown from a few partners to the Greater Simonsberg
Conservancy, which in itself is a reflection of the
success with which they have lobbied, implemented,
administered and maintained the gains within the
conservancy,” says Francis Steyn, Deputy Director
Department of Agriculture: SRUM:Landcare.
“The Western Cape Department of Agriculture (DoA)
is proud to be a founder member and active partner
in this conservancy and will support all the brilliant
initiatives undertaken in the conservancy to improve
sustainable resource use and management in the
province”.

SMARTAGRI NEWSLETTER
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WIDELY RECOGNISED

JOIN IN THE CELEBRATIONS!

The Conservancy’s recognitions include two Cape
Fox awards from Conservation at Work, as well as
recognition from the Department of Agriculture for
Best Junior LandCare Programme. The Conservancy
regularly host international delegates like graduate
students in Sustainability from Virginia Tech. In addition,
four properties are Conservation Champions in the
WWF Programme around the Simonsberg, namely
Boschendal; Delheim; Plaisir de Merle; and Warwick.

“We are a community of pioneers, not only in the
wine industry but also in the conservation sector,
who want to protect the natural heritage around
the Simonsberg for generations to come,” says Nora
Thiel, as Chairperson. “The support of LandCare,
CapeNature, WWF and the DFFE has contributed
greatly to making the work done by the Conservancy
possible.

“Conservancies play an integral role in landscapes
by assisting landowners to better understand and
manage their natural habitats and resources.
The Simonsberg Conservancy and its dedicated
manager Adele Toua is a shining example of what
a conservancy can achieve” says Jacques van
Rensburg, Sustainable Agriculture: Fruit & Wine
Programme, Senior Extension Officer, WWF-SA.
The surrounding farms offer nature-based activities
such as hiking trails, mountain biking, restaurants
and guest houses, adding further value to their wine
tasting experiences and contributing to eco-tourism.
Through collaboration with Conservancy members,
the Cape Epic Mountain bike race and other races
are also held in the area.
Exciting future plans include achieving a higher
conservation status by registering the natural area
around Klapmutskop as a private nature reserve
under Cape Nature, and later further elevating the
level of stewardship by having the area recognised
as a Protected Environment.

A Cape Leopard

The view of Klapmutskop before
the removal of alien vegetation
in year 1988
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We thank these organisations and our members,
Babylonstorren, Boschendal, Delheim, Elsenburg,
Glen Carlou, Groenhof Farm, Hoogeind, Kanonkop,
Klein Simonsvlei, Knorhoek, Le Bonheur, L’Enclume,
Lievland, Marlew, Mitre’s Edge, Muratie, Old
Bethlehem, Quoin Rock, Remhoogte, Rustenberg,
Slaley, Thelema, Timberlea, Tokara, Uitkyk, Warwick,
Wiesenhof & Wild Peacock for their continued
support”.
Members of the public can support the initiative in
a number of ways: by signing up to help with the
alien vegetation hacking, participating in a number
of nature-based activities e.g. the popular fullmoon
walk up Klapmutskop or other supported activities on
member wine farms or by making a tax-deductible
donation to Klapmutskop Renosterveld Conservancy,
Nedbank Business Winelands, Acc: 14981 04282. PBO
Ref No.: 930 023 258, NPO Ref No.: 065-807. For more
information, please contact Adele Toua on 079 276
3638 or via email manager@simonsbergconservancy.
co.za

THE IMPORTANCE OF MAKING AN
INFORMED FOOD DECISION
VANESSA BARENDS-JONES

T

he increased pressure on natural resource
use as a result of population growth, competing
land uses and economic growth are some of
the challenges confronting South Africa and the
rest of the world (Mabhaudhi, et al., 2018). The
current patterns of natural resource consumption
are disproportionate when comparing wealthy
regions (e.g. North America and Europe) and
poorer ones (e.g. Africa), with the former regions
consuming on average ten times more resources
than the latter (Mabhaudhi, et al., 2018). As
a result, in the last few decades sustainable
resource management has increasingly become
a crucial global governance concern.
The degradation of the environment and
unsustainable use of limited natural resources
poses a major threat to food security (Mabhaudhi,
et al., 2018). As highlighted at the World Food
Summit (1996), “food security exists when all
people, at all times, have physical and economic
access to sufficient, safe, nutritious food that
meets their dietary and food preferences for an
active life” (du Toit, 2011).
Increasing the production of specific food types in
demand is beneficial to consumers with different
preferences and income levels. However, there
are also negative environmental externalities
associated with different agricultural production
systems for various commodities, which contribute
to the amount of carbon emission at the farm
level, past the farm gate until consumption (du
Toit, 2011).
The occurrence of natural disasters globally made
people aware of climate change and it spurs
people to think of alternative ways to decrease
their carbon footprint (Ritchie, 2021). One of the
solutions people are looking at is the growing
awareness around “diet and food choices” which
can have a significant impact on individuals’

carbon footprints (Ritchie, 2021). Normally the
first thought that comes to mind when measuring
food carbon footprint is the distance, also referred
to as the “food miles”, in other words where the
food coming from (Ritchie, 2021; Terrapass, 2015).
Is it produced locally or imported from another
country?
When looking at food miles, buying and eating
locally is often referred to as a quick solution
to decrease food carbon (Ritchie, 2021;
Terrapass, 2015). In a sense, this is true because
transportation does lead to emissions but is not
the main emission-causing source (Ritchie, 2021;
Terrapass, 2015).
Eating local food (7%) and food that is in season
(3%) will reduce your food carbon footprint by
10% but this is only contributing a small pe to the
overall footprint. The amount of carbon emitted
along food supply chains (e.g. production,
transport, storage, processing, consumption and
waste) can be linked to specific food products
to show their contribution to climate change
(Wiedmann & Minx, 2008; Energetics, 2007).
Figure 1 gives the breakdown of emissions
throughout the value chain. Transport only
contributes 5% of the total footprint of a product.
Most of the emissions are allocated is under the
food production (the growing and storing of
food) category in the value chain, accounting
for 68% of total emissions. When land use is added
to the food production category, emissions can
amount to 83% of total emissions (Centre for
Sustainable Systems at the University of Michigan,
2021; Ritchie, 2021; Terrapass, 2015). fo
The seasonality of food also plays a role when
it comes to food emissions because food that is
not in season but is produced locally does not
always mean that it is lower in emissions than
SMARTAGRI NEWSLETTER
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Figure 1: The GHG contribution by steps in the value chain.
Source: Centre for Sustainable Systems at the University of Michigan (2021); Ritchie (2021); Terrapass (2015)

the food being imported (Terrapass, 2015). “Locally
produced” and “out of season” have gone through
a refrigerated process. Refrigeration is seen as the
emission source that contributes greatly to CO2
emissions (Terrapass, 2015).
Table 1 below gives an example of how “in season”,
“out of season” and “not being local” can affect the
footprint of food, especially apples. Three different
scenarios are looked at, local and in season, local

but not in season and imported and not in season.
Table 1 indicates that when an apple is in season and
locally produced, the emissions will be around 232g
of CO2/kg of apples. When the apple is produced
locally but it is not in season the emission almost
double. This is due to the refrigeration process. Keep
in mind that apples can be refrigerated for up to 14
months and with the refrigeration process, the apples
get chemically treated in storage.

Fruit

Local and in season

Local but not in season

Imported and not in
season

Apples

Average 232g of CO2/kg

430g of CO2/kg

±560g of CO2/kg

Source: Centre for Sustainable Systems at the University of Michigan (2021); Ritchie (2021); Terrapass (2015)

These chemicals are carbon dioxide which helps with
the slow ripening of the apple and fungicides are
also applied to the fruit to help prevent the rotting of
the fruit (Terrapass, 2015). The last scenario looks at
apples being imported and not being in season. This
scenario shows how closely related emissions are to
local but not in season.
Changing the human diet can also have a significant
impact on an individual’s carbon footprint. The
contribution of livestock production to greenhouse
gas (GHG) emissions is around 14.5% - 18% (Terrapass,
2015). There is a notable difference in comparing
vegetarian diet (1.7 tons GHGs) to that of a meateater (3.3 tons of GHGs) (Terrapass, 2015). For meateaters, there are other less carbon-intensive meats,
for example, poultry meat like chicken and ostrich
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meat (Center for Sustainable Systems, University of
Michigan, 2021). Table 1 indicates that when an apple
is in season and locally produced, the emissions will
be around 232g of CO2/kg of apples. When the apple
is produced locally but it is not in season the emission
almost double. This is due to the refrigeration process.
Keep in mind that apples can be refrigerated for up
to 14 months and with the refrigeration process, the
apples get chemically treated in storage.
These chemicals are carbon dioxide which helps with
the slow ripening of the apple and fungicides are
also applied to the fruit to help prevent the rotting of
the fruit (Terrapass, 2015). The last scenario looks at
apples being imported and not being in season. This
scenario shows how closely related emissions are to
local but not in season.

Changing the human diet can also have a significant
impact on an individual’s carbon footprint. The
contribution of livestock production to greenhouse
gas (GHG) emissions is around 14.5% - 18% (Terrapass,
2015). There is a notable difference in comparing
vegetarian diet (1.7 tons GHGs) to that of a meateater (3.3 tons of GHGs) (Terrapass, 2015). For meateaters, there are other less carbon-intensive meats,
for example, poultry meat like chicken and ostrich
meat (Center for Sustainable Systems, University of
Michigan, 2021). It is worth noting that not all plantbased food options are low in emissions. Some
research is required before making a purchase but
a general rule of thumb is that if the produce is local
and in the season, the emissions will be lower than
that of a product being imported and out of season
or even being produced locally but are out of season.
The study by the Centre for Sustainable Systems at
the University of Michigan (2021), also looked at what
the GHG contribution by food type for an average
human diet is, which is shown in Figure 2. Figure 2
shows that the meat food type contributes about
56% to the food emissions, followed by dairy (18%)
and beverages and fish and seafood, contributing
6% respectively. The lower emission food types are
fruits (2%), grain products (2%), vegetables (3%) and
eggs (3%) (Center for Sustainable Systems, University
of Michigan, 2021). To conclude, the quantification
of food carbon footprint is of importance as more
measures are being put in place to combat climate
change.
The focus is shifted toward food sustainability, food
waste minimisation and reducing the carbon footprint
of food (50% reduction in food-related emissions by
2030) it is important to understand what the carbon
footprint of food is before any recommendations
and policies can be implemented. Eating food
that is locally grown but out of season might have
higher emissions than imported food. Cold storage,
greenhouses and fertiliser are factors to take note of
when it comes to consuming food locally produced
food that is out of season. Recommendations to
reduce food carbon footprint are as follows:

•
•
•
•
•
•

•
•

Avoid processed food – buy fresh produce, like
vegetables and fruit.
Buy sustainably produced food items.
Eat in-season produce - this approach will lead to
reduced emissions that come from cold storage,
hothouses and air freight.
Reduce or eliminate food waste – do not bulk buy
fresh produce that can spoil. Only buy quantities
that will be eaten.
Recycle food packaging or buy food with minimal
unnecessary packaging.
Reduce food wastage in shops by buying food
items, especially fresh produce, which is from
the front of the shelves, reduced-price items and
products that are misshapen.
Buying food items that need less cooking to
reduce emissions from energy consumption.
Eat less meat (beef and dairy) or lower-emission
meat options like chicken or ostrich for example.
Going vegetarian or vegan will also reduce food
carbon footprint (Ritchie, 2021; Terrapass, 2015).
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For more information, contact Vanessa BarendsJones at Vanessa.Barends@westerncape.gov.za
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F

ruitLook is a freely available remote
sensing data platform in the Western Cape,
fully funded by the Western Cape Department
of Agriculture. FruitLook is set up to be an extra
information layer on the farm that can support
management practices and sustainable water
and nutrient usage.
Interested in using FruitLook and learning more
about the service? Visit www.fruitlook.co.za.

In this second of a series of articles highlighting the
different commodities in the Western Cape and
how they use FruitLook data, we will focus on pome
fruit. Approximately 1.3 million tonnes of apples
and pears are produced in South Africa every year.
Pome fruit production has a total value of more
than R8 billion, of which 92% is generated from the
sale of fresh fruits.
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Approximately 45% of South Africa’s total pome
fruit production is exported, primarily destined for
the Far East and Asia, Africa and Europe (PostHarvest Innovation Programme, 2022).
In the 2020/21 marketing year pome fruit
represented 41% (38 820 ha) of the total planted
area for deciduous fruit in South Africa (USDA, 2021),
of which 81% is located in the Western Cape (PostHarvest Innovation Programme, 2022). The primary
areas of pome fruit production in the Western
Cape are the Bokkeveld, Piketberg, Boland and
the Langkloof Valley (Green Agri, 2022).
According to the Smart Agri brief for the deciduous
fruit industry, climate modelling has indicated
a high probability of continued warming and
reduced winter rainfall experienced in the western
parts of the Western Cape in the future, and thus
some of the major regions within which pome fruit
production falls (Green Agri, 2022).

Map of the Western Cape Province
showing the 23 agro-climatic zones and
the deciduous fruit growing regions
(circles)

The Western Cape’s potential for pome fruit
production is influenced by local climate, ocean
and mountain influences and soils, but it is primarily
limited by the requirement of cold winters and water
availability (Green Agri, 2022).
Increased temperatures as a result of climate change
negatively impact yield and fruit quality by reducing
chilling units, disrupting reproductive processes,
increasing sunburn incidence, and influencing poor
colour development in certain blushed cultivars of
pome fruit as well as causing increased drought stress
risks when water is not sufficiently available (Wand et
al., 2007).
Very warm temperatures during post-bloom spring
affect the carbohydrate balance in pome fruit during
the critical cell division and early growth stages, which
can result in smaller fruit. Thus, significant warming
during springtime as a result of climate change
would only increase the small fruit size issue in certain
pome fruit cultivars in warmer regions of the province
(Green Agri, 2022).
Without sufficient irrigation water, the resulting losses
for pome fruit producers from increased warming
would only be exacerbated (Midgley et al., 2007).
All commercial pome fruit production in the Western
Cape is under irrigation. With the projected climate
change for the south-western regions of the province,
the irrigation water demand for maintaining the

current levels of production is expected to increase
by approximately 10%-20% during this century (Green
Agri, 2022).
The projected decreases in rainfall and potential
of more frequent and extreme droughts, as well as
the associated risk of dams not sufficiently filling,
would result in more frequent cutbacks on irrigation
water. This will put orchards under stress, resulting in
a reduction in yields and the quality of fruit that is
produced (Green Agri, 2022).
Climate change is thus likely to increase the
stress on water resources through increased
evapotranspiration, increased variability, reduction
of rainfall and increases in crop water demand. In
this context, an increase in water use efficiency is
essential for pome fruit producers in the Western
Cape (Green Agri, 2022).
FruitLook can provide a solution for pome fruit
producers to achieve higher water use efficiency
by the extra layer of information on their orchards it
supplies through nine different parameters divided
into three primary categories: growth, water and
nitrogen status.
The Western Cape Department of Agriculture
identified 32 230 hectares of pome fruit in the Western
Cape, of which 5404 are currently registered in
FruitLook, this is 17%. These users represent different
SMARTAGRI NEWSLETTER
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scales of orchards, consultants supporting farmers
in their decision-making, researchers and growing
representatives. FruitLook provides pome fruit
producers with a bird’s eye view of their orchards,
saving them time in picking up issues relating to
growth or irrigation. “I like that Fruitlook data can show
me dry or over-irrigated blocks before it is noticeable
in-field.” Codré Smith, a pome fruit and vegetable
farmer from Ceres, said.
Consultants and advisors also use FruitLook to monitor
and improve the production of their clients’ fields.
“The easiest way to increase the overall production
of an orchard is to firstly identify areas within a block
that are under-performing. Fruitlook helps to find such
areas.” Dirk Sutherland, a consultant from Rooted
mentioned.
FruitLook can support producers in detecting irrigation
problems spatially. “It is great to be able to view
spatial maps of your blocks in FruitLook. We picked
up in one specific block that there were these manmade lines. We could clearly see there was some
type of design issue in the block with regards to the
irrigation.” Karin Cluver from De Rust Estate in the Elgin
Valley commented.
The spatial view of orchards that FruitLook gives is also
useful for identifying the most representative areas for
placing soil moisture probes, another aspect of the
tool deemed valuable by Karin Cluver from De Rust
Estate. “FruitLook helped us determine areas that
dried out rather quickly, areas which are the most
suitable to place our probes.”
Fruitlook can identify spatial variation within orchards.
In one example, FruitLook helped a producer in
Wolseley realize that he needs to manage his large
irrigation block of Celina pears as two separate
units (10.1 and 10.2 in the image to the right) and
completely independent of each other, as they had
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significant differences in soil type. If two blocks are
managed as a whole, either one side or both may be
disadvantaged when trying to manage the average.
A larger management block can hide variation of a
block in the average value of the data in FruitLook, as
depicted in the graph below.
Have a look at the portal and get in touch with the
FruitLook team, we will help you set up and interpret
the data for your fields. Not growing pome fruit? We
will focus on another commodity in our next article!
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The temporal view of the biomass production of a block of Celina pears in FruitLook, combined (green line) versus separated
(red and blue).

The spatial view of the biomass production of a block of Celina pears in FruitLook, combined versus separated (10.1 and 10.2).
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Worcester day 2: Brenda Siko, who runs an unregistered ECD
in Mandela Square informal settlement shares how she feeds
children in the ECD

BREEDE RIVER
MUNICIPALITY HOSTS
UNIQUE FOOD SECURITY
LEARNING JOURNEY

Worcester day 1: Participants in the
food learning journey reflect on their
experience

DR MOGALE SEBOPETSA
HOD: WESTERN CAPE DEPARTMENT OF
AGRICULTURE

D

uring two sunny winter days in early
May, the Breede River Municipality (BVM)
hosted a ‘learning journey’, an innovative
research method, in the town of Worcester
which brought together a range of
stakeholders interested in food and nutrition
security and sustainability.

The stakeholders in attendance included
community members, activists, academics, Early
Childhood Development (ECD) practitioners
and representatives from various levels of
government. Western Cape government was
represented by the Departments of Agriculture
and Health while regional representation came
from the Cape Winelands District Municipality.
More locally, the ‘learning journey’ was well
attended by various senior managers, councillors,
and ward committee members from within the
BVM.

Worcester day 1: Professor Scott Drimie from Stellenbosch University
addresses participants in the food learning journey

A ‘learning journey’ is a research process whereby
stakeholders literally undertake journeys to gain
first-hand experience of problems. In Worcester,
the ‘learning journey’, jointly organised by the
Centre of Excellence in Food Security at the
University of the Western Cape, the Southern
Africa Food Lab housed at Stellenbosch University
and the Western Cape Economic Development
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Partnership (EDP), encouraged stakeholders to
think collectively about how food security and
sustainability could be improved in the town where
one in five children are malnourished and many adults
eat nutritionally poor diets, despite the town being
located within a valley known for its food production.
Two ‘learning journeys’ took place on foot in
Worcester to two areas which are important parts
of the town’s food system. On day one, participants
‘journeyed’ to Durban Street in Parkersdam, an area
known for its wholesale and informal trade in food.
While there, participants talked with those involved in
the food system and learnt that crime is a problem for
food retailers as much as for consumers, that much
of the fresh produce sold comes from Cape Town,
rather than locally where much of it was grown, while
butchers stocked chicken from overseas despite
Worcester being home to a very large broiler chicken
company.
On day two, participants visited Mayinjana Avenue
in Zwelethemba, an area which houses several ECD
facilities. Here, stakeholders learned that school
principals battle to access land for food gardens, face
security threats where they have gardens, encounter
problems when trying to register their centres, and
struggle financially because some parents are unable
to regularly pay fees.
These ‘learning journeys’ helped stakeholders to
understand that knowledge does not just come from
outside ‘experts’ but comes from all those involved
in the food system in Worcester. By focussing on
these two places, stakeholders also gained valuable
perspectives on the issues that influence food and
nutrition security at a local level, rather than at a
regional or national level.
At the end of each ‘journey’, stakeholders came
together in ‘learning labs’ where they shared
experiences and insights and identified problems,
before collaborating on potential solutions and, in
some instances, making firm commitments to take
action. For example, a commitment was made
by the Western Cape Department of Agriculture
to work with the local ECD Forum to support food
gardens, while some councillors from Worcester and
Zwelethemba agreed to follow-up on how vacant
land could be used for food gardens. There was also
broad agreement that the idea of a fresh food market
in Worcester should be fully explored to address the
problem of retailers having to travel to Cape Town to
collect fresh food.

adaptation actions to take at a local level to counter
climate change.
There was broad agreement from stakeholders that
the ‘learning journeys’ were very useful in helping
them to understand the complex issues involved
in food security, especially at the local level. As
Colin January, the Manager for Local Economic
Development at the BVM explains, ‘the learning
journey levels the playing field, and you really see
things very close-up … so the learning journey is a
way to go back to people-centred development
approaches. Just meeting people over one or two
days can change your mindset’.
Perhaps the clearest message that emerged from
the two days was that a more resilient food system
in the BVM – one which provides food and nutritional
security, and livelihoods and economic inclusion
in an environmentally sustainable way - will only
emerge through local cooperation, knowledge coproduction, co-leadership, collective action, and the
creation of a shared vision of what a socially just and
sustainable food system looks like.
By hosting and fully participating in the ‘learning
journeys’ the BVM, as the ‘Care Capital’ of South
Africa, clearly demonstrated its willingness to be part
of new and collaborative ways of thinking about food
security. As Bruno Losch from the Centre of Excellence
in Food Security observes: ‘there are people in this
municipality who are quite open to try to change
things and who are interested by innovative ideas’.
There is much to be celebrated by this approach
because it is crucial that the Western Government
continue to position itself as a key partner in these
multi-stakeholder collaborations so that cooperative
learning can lead to cooperative action to improve
food and nutrition security throughout the province
and make a real difference to people’s lives. For more
information, please contact Dr Mogale Sebopetsa
on Mogale.Sebopetsa@westerncape.gov.za or Kate
Ribet on kate@wcedp.co.za.

The need to act on food security is made all the
more urgent given the negative impacts that
climate change is having on food production in
the BVM. Evidence suggests that wildfires, irregular
rainfall and droughts will increasingly endanger
agricultural production, threatening not only the
quantity and quality of food available, but also jobs
in the agricultural sector. It is, therefore, key for local
actors to understand what specific mitigation and
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Local produce sellers along Durban Street, Worcester

ENVIRONMENTAL
RISK &
VULNERABILITY
MAP PROJECT
GERARD VAN WEELE

I

CREATING A COMPOSITE ENVIRONMENTAL RISK MAP

n order to assess environmental risks in the
Western Cape, the Department of Environmental
Affairs and Development Planning embarked on a
project that unpacks the impacts different people,
systems and resources will experience, and their
ability to withstand or adjust to the pressures.

The main output of the Environmental Risk and
Vulnerability project is a composite environmental risk
map that highlights areas in the Western Cape where
compound risks threaten people, their livelihoods
and infrastructure. The risk map must recognise and
be explicit about the interplay between hazards,
vulnerability and exposure, to provide as much insight
as possible into the nature of the risks. The current
composite map is derived from a combination of
theme-specific risk maps.

At present, maps have been concluded for Ecosystem
Deterioration, Terrestrial Flooding, Water Security,
Solid Waste Management, Air Quality and Health
and Wildfires. Work continues on Water Pollution as
well as Coastal Erosion and Flooding themes, where
insufficient data currently prevents modelling of the
desired risk maps.
The methodology employed to generate the
composite environmental risk map is to firstly compile
hazard maps for different themes. These individual
hazard maps reflect areas or zones where an
environmental hazard or threat may be present.
Theme-specific risk maps are then compiled by
multiplying an environmental hazard score with a
vulnerability score to derive a thematic risk score
which can be mapped. The final composite risk map
is generated by combining the individual thematic
maps (Figure 1).

Figure 1: Combining individual hazard
maps to derive a composite risk map
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The impact of risks is determined by testing individual
or composite risks against exposure filters to determine
if people, infrastructure, systems, property etc. are in
fact exposed to the risk. The presence of sensitive
receptors means that the scale of exposure should
be explored. This could be done as an assessment
of the number of people exposed, the types of
infrastructure affected, etc.
MAPPING VULNERABILITY
Vulnerability to environmental threats is depicted
as an averaged index derived from two main
categories of vulnerability, Socio-Economic factors
and Governance, and optional additional factors
used as sensitivity moderators. All contributing factors
are given equal weighting using normalisation.
For Governance, a composite score describing
institutional capacities and effectiveness is obtained
from the Western Cape Growth Potential Study 2018

(GPS18). The socio-economic index is obtained from
the Department of Social Development, and maps
socio-economic welfare at a ward level based
on data form Statistics South Africa on Household
Services, Education, Housing and Economics. The
index was generated for the Growth Potential of
Towns 2013 study. Use of this index allows for future
comparative updates, since the index is to be
updated for future iterations of the Growth Potential
Study (GPS) to be produced by The Department of
Environmental Affairs and Development Planning.
The relative vulnerability across the Western Cape
is shown below as Figure 2. It combines socioeconomic and governance indices after normalising
and averaging the datasets. This means that equal
value is assigned to the two factors. For specific
environmental themes, a third factor will be added in
the same manner.

Figure 2: Vulnerability to environmental threats in the Overberg (combining socio-economic and governance indicators)
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COMPOSITE ENVIRONMENTAL RISK MAP
The composite environmental risk map (Figure 3)
is compiled by adding together individual hazard
scores. This is achieved by first normalising the six
individual thematic maps to reflect a similar range – 0
to 1 - and then adding the results together.
Normalising keeps the internal relative scores intact,
and summing of values reflect cumulative risk rather
than multiplying effects. Water Quality is not presently
mapped due to the lack of data, and the Coastal

Erosion and Flooding theme still needs improved risk
modelling for the Overberg, West Coast and City of
Cape Town regions.
However, where coastal risks have been fully mapped
for a particular District, the coastal risk values can be
added to the overall risk score for that District.
The composite Risk map can also be compared to a
consolidated Hazards map, which does not factor in
the various Vulnerability aspects. This map is shown as
Figure 4 (see following page.)

Figure 3: Environmental Risk map for the Western Cape Province
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Figure 4: Environmental Hazard map for the Western Cape

OBSERVATIONS

FUTURE REVISION AND REFINEMENT

At provincial scale, environmental hazards are
evidently more prominent in the West Coast region.
This likely relates to the stresses of a harsh climate,
and the sensitivity of the remaining natural areas.

Future refinements will consider a more systematic
approach to the data science and spatial information
systems use. Specifically, some deeper understanding
of the thematic risks can be gained through targeted
research, which can be supported through proper
data science approaches and innovation. Similarly,
improvements to how the spatial data are handled
are always possible. To overcome the statistical bias
associated with spatial unit selection, and allow for
data analysis and calculations, the spatial data used
in the project need to be transformed into uniformly
sized spatial units. This will be achieved through
alignment with the on-going spatial biodiversity
mapping work being undertaken in the biodiversity
cluster. Further value will also be added if stakeholder
or expert contribution can provide for weighted
scores, in order to improve the relative importance of
different datasets.

When combining the hazard layers with vulnerability
information, the overall picture that emerges in the
province is higher risk in Cederberg, Saldanha Bay,
Witzenberg, Kannaland, Oudshoorn, Knysna, Bitou,
Cape Agulhas and Hessequa municipalities. This
corresponds to the governance map, which clearly
shows how the increased vulnerability resulting from
lower institutional capacity influences the results.
When looking at the constituent layers, it shows that
the West Coast and Garden Route coastal areas are
particularly exposed to water security and wildfire
risks, whereas the risk in more inland areas of the
Overberg and Garden Route are driven by concerns
over waste management, and general ecosystem
deterioration. The Cederberg region is exposed to
multiple risks, including ecosystem deterioration,
flooding, water security and wildfires.
The lowest risk areas in the province are the
mountainous areas between Cape Town and the
Hex River Valley, as well as the Matzikama and
George municipalities – again showing the impact of
governance quality.
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Agriculture was not included as a thematic focus area,
despite it being particularly exposed and sensitive
to disasters of environmental nature, including poor
air quality. This work can potentially be expanded
or repeated from an agricultural perspective to
focus on pests, diseases, drought, land degradation,
climate change etc. For more information, please
contact Gerard Van Weele on Gerard.VanWeele@
westerncape.gov.za

GREENCAPE PUBLISHES 2022
SUSTAINABLE AGRICULTURE MARKET
INTELLIGENCE REPORT

T

he South African agricultural sector offers
numerous opportunities for investors, agricultural
and green technology manufacturers, service
providers, distributors and others in the value chain.
GreenCape* annually compiles and publishes a
Sustainable Agriculture Market Intelligence Report
(MIR). Please click here to download the 2022 MIR
Report for Agriculture: https://www.greencape.
co.za/market-intelligence/

The report concludes that “South African national
and provincial governments continue to place the
growth of South Africa’s agriculture sector at the
centre of their economic and job growth strategies
and are focussed on ensuring that growth is inclusive.
The intersection of the Fourth Industrial Revolution
(4IR) and agriculture could accelerate the growth
of South Africa’s agriculture sector, opening up the
opportunity for smaller producers to leapfrog hurdles
like market access and food losses with the use of
agricultural technology (Agtech)”.

•
•
•

Controlled environment agriculture
Smart farming/precision agriculture
Electric equipment

A key focus is to support businesses and investors in
the green economy to remove barriers to growth,
and to support government to build a resilient green
economy.
For further information contact Sibusisiwe Maseko,
GreenCape: sibusisiwe@green-cape.co.za
https://www.green-cape.co.za/content/sector/
sustainable-agriculture
*GreenCape is a non-profit organisation established in
2010 that drives the widespread adoption of economically
viable green economy solutions for the Western Cape. The
work cuts across the renewable energy, energy efficiency,
waste, water and sustainable agriculture sectors.

A positive outlook for the sector sets the tone across
the report: “South Africa’s sustainable agriculture
sector has an exciting future ahead of it. Production
forecasts, commodity prices and business confidence
remain high, especially as initiatives put into place by
industry associations and government start to bear
fruit.
Based on these positive notes, South Africa’s
agriculture sector is primed for investment by
producers, investors, technology manufacturers,
service providers, distributors and other players
in the agricultural value chain.” The key market
opportunities in sustainable agriculture discussed
further in the report are:
•
•
•

Energy efficiency
Renewable energy
Regenerative agricultural practices
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THE SOUTH AFRICAN PRESIDENTIAL
CLIMATE COMMISSION
\\

T

he Presidential Climate Commission (PCC) is
an independent, statutory, multistakeholder body
established by President Cyril Ramaphosa. The
purpose of the PCC is to oversee and facilitate a just
and equitable transition towards a low-emissions and
climate-resilient economy. In fulfilling this role, the
focus of the PCC is to:
•
•

•
•

•

Create a social partnership around a just transition
Define a vision for a just transition, and means
of achieving that vision, covering the necessary
sectoral
shifts,
technological
innovation,
employment opportunities, and climate finance
Conduct independent analysis into climate
change impacts on jobs, the economy, and policy
Monitor progress towards mitigation and
adaptation goals, as well as the achievement of
a just transition linked to broader development
objectives
Engage with a wide range of stakeholders,
including all spheres of government, business,
labour, academia, communities, and civil society.

The PCC has been actively working on the Just
Transition (JT) Framework. The JT framework is a
planning tool for achieving a just transition in South
Africa, setting out the actions that the government
and its social partners will take to achieve a just
transition, and the outcomes to be realised in the short,
medium, and long term. This framework will act as a
practical guide for all affected stakeholders, ensuring
that the transition to a low-emissions economy is wellmanaged, just, and equitable, with a particular focus
on the poorest and most vulnerable.
In 2021, the PCC commissioned several studies and
undertook public consultations to help inform the
development of the just transition framework and
to unpack some of the issues and context for the
development of a framework that is practical, timely,
and actionable, and meets the needs of all social
partners. The draft just transition framework is now
out for public comment. The framework points out
the “substantial opportunities in a just and equitable
transition towards climate resilient and zero-emissions
development. … Climate-smart agriculture could
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create better yields and more resilient crops,
improving the lives and livelihoods of farmers. Above
all, the just trust transition can create a more jobs-rich,
equitable, and inclusive economy. ”However: “An
effective just transition demands an understanding
of the working people and communities that are (1)
negatively impacted by climate change i.e., when
their lives and livelihoods are directly impacted by
droughts, floods, and other extreme weather events
and (2) negatively impacted by the sectoral shifts in
response to climate change i.e., when their means of
securing income and work are tied to high-emissions
industries that are phased out over time. The value
chains most immediately at-risk in South Africa include
coal, auto, agriculture, and tourism.”
Section 6.3 of the draft JT Framework discusses this
in more detail for the agriculture sector. Seasonal
workers are at greatest risk when climate disasters
occur: “Because droughts affect seasonal workers
(around half of the total) particularly severely, it
proves difficult to track their employment effects. The
outcomes appear, not as retrenchments, but as a
failure to hire temporary workers, which farmers do
not have to report.” Smallholders and farmers in the
historic labour-sending regions are also at great risk.
Very few have the resources to access more resilient
production technologies. Women subsistence farmers
from the labour-sending regions usually have almost
no alternative employment opportunities nearby.
Nevertheless, this section concludes that there are
“opportunities to stimulate new and decent work
in agriculture, while at the same time reducing
greenhouse gas emissions and improving rural
livelihoods. For example, the restoration of degraded
lands is a significant job creator, while bringing
important climate and environmental benefits.”
Table 3 details the Action Plan to Give Immediate
Effect to a Just Transition. Agriculture must respond
as a sector having high emissions, but also due to
the impacts on agricultural production and the
vulnerability of farm workers (particularly seasonal),
small producers, and communities in historic laboursending regions. For further information please go to
https://www.climatecommission.org.za/
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INTERNATIONAL
NEWS

IPCC SIXTH ASSESSMENT REPORT:
FOOD, FIBRE, AND OTHER
ECOSYSTEM PRODUCTS
STEPHANIE MIDGLEY

I

n the previous issue of the SmartAgri Barometer
(Issue #20, March 2022) I introduced the Sixth
Assessment Report of the Intergovernmental Panel
on Climate Change (IPCC AR6). One of the three
volumes is the Working Group II contribution,
Climate Change 2022: Impacts, Adaptation and
Vulnerability, which was released on 28 February
2022.

This report assesses the impacts of climate change,
looking at ecosystems, biodiversity, and human
communities at global and regional levels. It also
reviews vulnerabilities and the capacities and limits
of the natural world and human societies to adapt to
climate change.
In this article, a brief overview is given of the chapter on
Food, Fibre, and other Ecosystem Products (Chapter
5). The scientific literature on past, current, and future
climate change effects on managed ecosystems that
provide provisioning and cultural services, is assessed
in this chapter. Key climate risks are discussed, as well
as the implementation and outcomes of adaptation
solutions in different contexts and the limits to such

adaptation. The following headline statements for
current and projected impacts are taken verbatim
from the chapter’s Executive Summary, since the
exact wording of these statements is very important.
I focus only on terrestrial food and fibre production
systems and thus omit the statements relating only
to aquatic and forestry production systems. The
full summary can be read in the report. I close with
some thoughts on the relevance of the findings to
agriculture in the Western Cape of South Africa.
Climate change impacts are stressing agriculture,
forestry, fisheries, and aquaculture, increasingly
hindering efforts to meet human needs (high
confidence1). Human-induced warming has slowed
growth of agricultural productivity over the past 50
years in mid- and low-latitudes (medium confidence).
Crop yields are compromised by surface ozone (high
confidence). Methane emissions have negatively
impacted crop yields by increasing temperatures and
surface ozone concentrations (medium confidence).
Warming is negatively affecting crop and grassland
quality and harvest stability (high confidence).
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Warming has altered the distribution, growing area
suitability and timing of key biological events, such
as flowering and insect emergence, impacting food
quality and harvest stability (high confidence). It is very
likely2 that climate change is altering the distribution
of cultivated, wild terrestrial, marine and freshwater
species. At higher-latitudes warming has expanded
potential area but has also altered phenology (high
confidence), potentially causing plant-pollinator
and pest mismatches (medium confidence). At low
latitude temperatures have crossed upper tolerance
thresholds more frequently leading to heat stress
(high confidence).
Climate-related extremes have affected the
productivity of all agricultural and fishery sectors,
with negative consequences for food security and
livelihoods (high confidence). The frequency of
sudden food production losses has increased since
at least mid-20th century on land and sea (medium
evidence, high agreement). Droughts, floods, and
marine heatwaves contribute to reduced food
availability and increased food prices, threatening
food security, nutrition, and livelihoods of millions
(high confidence).
Droughts induced by the 2015-2016 El Niño,
partially attributable to human influences (medium
confidence), caused acute food insecurity in various
regions, including eastern and southern Africa and
the dry corridor of Central America (high confidence).
Increasing variability in grazing systems has negatively
affected animal fertility, mortality, and herd recovery
rates, reducing livestock keepers’ resilience (medium
confidence).
Climate change impacts everybody, but vulnerable
groups, such as women, children, low-income
households, Indigenous or other minority groups
and small-scale producers, are often at higher
risk of malnutrition, livelihood loss, rising costs and
competition over resources (high confidence).
Increasing competition for land, energy, and water,
exacerbates impacts of climate change on food
security (high confidence).
PROJECTED IMPACTS
Climate change will make some current food
production areas unsuitable (high confidence).
Current global crop and livestock areas will
increasingly become climatically unsuitable under a
high emission scenario (high confidence) (e.g. 10%
by 2050, over 30% by 2100 under SSP-8.5 vs below
8% by 2100 under SSP1-2.6). Increased, potentially
concurrent climate extremes will periodically increase
simultaneous losses in major food-producing regions
(medium confidence).
Impacts on food availability and nutritional quality
will increase the number of people at risk of hunger,
malnutrition and diet-related mortality (high
confidence). Climate change will increase the
number of people at risk of hunger in mid-century,
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concentrated in Sub-Saharan Africa, South Asia and
Central America (high confidence) (e.g. between 8
million under SSP1-6.0 to 80 million people under SSP38 6.0). Increased CO2 concentrations will reduce
nutrient density in some crops (high confidence).
Climate change will increase loss of years of full health
by 10% in 2050 under RCP8.5 due to undernutrition
and micronutrient deficiencies (medium evidence,
high agreement).
Climate change will increasingly expose outdoor
workers and animals to heat stress, reducing labour
capacity, animal health, and dairy and meat
production (high confidence). The number of days
with climatically stressful conditions for outdoor
workers will increase by up to 250 workdays per year
by century’s end in some parts of South Asia, tropical
sub-Saharan Africa and parts of Central and South
America under SSP5-8.5, with negative consequences
such as reduced food productivity, higher costs and
prices (medium confidence). From early-to endcentury, cattle, sheep, goats, pigs and poultry in the
low latitudes will face 72-136 additional days per year
of extreme stress from high heat and humidity under
SSP5-8.5. Meat and milk productivity will be reduced
(medium confidence).
Climate change will further increase pressures on
terrestrial ecosystem services supporting global
food systems (high confidence). Climate change
will reduce the effectiveness of pollinator agents as
species are lost from certain areas, or the coordination
of pollinator activity and flower receptiveness
is disrupted in some regions (high confidence).
Greenhouse gas emissions will negatively impact air,
soil, and water quality, exacerbating direct climatic
impacts on yields (high confidence).
The occurrence and distribution of pests, weeds and
diseases, including zoonoses, in agricultural, forest
and food systems (terrestrial and aquatic) will be
altered and their control will become costlier (medium
confidence). Changes in the rates of reproduction
and distribution of weeds, insect pests, pathogens
and disease vectors will increase biotic stress on
crops, forests, and livestock, and will increase the
risk of biodiversity loss and ecosystem degradation
(medium evidence, high agreement). Risks will
increase for climate-driven emerging zoonoses
(medium evidence, high agreement).
Climate change will negatively impact food safety
(high confidence). Higher temperatures and humidity
will favour toxigenic fungi, plant and animal-based
pathogens, and harmful algal blooms (HABs) (high
confidence). More frequent and intense flood events
and increased melting of snow and ice will increase
food contamination (high confidence). Incidence
and severity of harmful algal blooms and waterborne diseases will increase, as will indirect effects
from infrastructure damage during extreme events
(high confidence).

AGRICULTURE IN THE WESTERN CAPE
While agricultural productivity growth in Africa has
been reduced by 34% since 1961 owing to climate
change (IPCC 2022), we do not have research that
assesses the possible reductions across the Western
Cape. The provincial agricultural economy has
grown in the recent past, but the potential growth
without the climate events experienced, especially
since 2010, is unknown. Severe droughts, localised
flooding, heat and hail, and increasingly erratic
weather patterns have taken their toll on the sector.
The Western Cape is experiencing spatial shifts in
crop and livestock distributions and growing area
suitability. Following the third fly over aerial survey by
the Western Cape Department of Agriculture in 2022,
with the previous fly overs having been completed in
2013 and 2018), analysis of recent shifts in production
systems will be possible. We are not aware on any
formal research being conducted on phenological
shifts such as the timing of flowering and insect
emergence, although on-farm experiences indicate
that this is occurring.
When it comes to identifying the people and
groups at greatest risk in the agricultural sector of
the Western Cape, it is safe to state that seasonal
workers, smallholder farmers and low-income
farming households (and especially women in these
groups) are the most vulnerable (refer to section
“National News” on page 35). The future impacts
of climate change on agriculture in the province
were summarised in the SmartAgri Status Quo

Review (2016). Much research has since emerged
on expected impacts on crops and livestock. The
greatest risks are associated with changes in water
quantity and quality, periods of heat stress, and
warming winters resulting in insufficient chilling for fruit
crops. The changing severity of food and nutritional
insecurity in the province will depend on whether
local food production can keep up with demand,
and the rising cost of food. The agricultural sector
should do everything possible to ensure that these
challenges are met.
FOOTNOTES:
. In this Report, the following summary terms are used to
describe the available evidence: limited, medium, or
robust; and for the degree of agreement: low, medium, or
high. A level of confidence is expressed using five qualifiers:
very low, low, medium, high, and very high, and typeset in
italics, e.g., medium confidence. For a given evidence and
agreement statement, different confidence levels can be
assigned, but increasing levels of evidence and degrees
of agreement are correlated with increasing confidence.

1

In this Report, the following terms have been used to
indicate the assessed likelihood of an outcome or a result:
Virtually certain 99–100% probability, Very likely 90–100%,
Likely 66–100%, About as likely as not 33–66%, Unlikely
0–33%, Very unlikely 0–10%, and Exceptionally unlikely 0–1%.
Additional terms (Extremely likely: 95–100%, More likely
than not >50–100%, and Extremely unlikely 0–5%) may also
be used when appropriate. Assessed likelihood is typeset
in italics, e.g., very likely. This Report also uses the term
‘likely range’ to indicate that the assessed likelihood of an
outcome lies within the 17-83% probability range.

2
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NEWS FROM OUR
PARTNERS

BERG- BREEDE COMMUNITY OF
PRACTICE AND THIRD SPACE
SHEONA SHACKLETON

I

n 2020, the African Climate and
Development Initiative (ACDI) received
funding from Rhodes University to
participate, through a case study, in
an overarching community-of-practice
project in ‘Social Learning and Sustainable
Development’ aimed at bringing science,
practice, and policy closer together for
advancing
sustainable
development.
Funded by the Department of Science and
Technology and the National Research
Foundation, the project comprises seven
case studies led by different research
centres across South Africa.

The ACDI case study focused on the BergBreede Catchment as an area we had
worked in before and as an important ‘space’
in which our university is embedded. We ran
an online engagement process throughout
2021.
It involved a series of seven workshops to
improve our understanding of how best to
conduct useful, meaningful, and equitable
long-term transdisciplinary research and
engagement in a landscape of considerable
economic and water importance but facing
many intertwined social and ecological
challenges. While there are multiple ongoing
projects using transdisciplinary approaches
aimed at addressing sustainability issues in this
landscape, their individual and combined
impact has not been fully fulfilled.
The workshop series was thus seen as
an opportunity for collective reflection
and learning from previous and current
landscape-related research, both in terms of
a) the capacity to implement transdisciplinary
research, and b) the ways of working with
multiple stakeholders to create lasting
partnerships and maximise the uptake, use
and impacts of local research.
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We targeted our first three workshops at
transdisciplinary (TD) researchers
from local
academic institutions with research experience in the
Berg-Breede landscape. We then held two workshops
with practitioners, and one workshop with educators
who train sustainability scientists in tertiary institutions.
These interactive online workshops provided each
stakeholder group a safe space for sharing their
experiences and challenges with TD research and
to surface practical short- and long-term options
for addressing these challenges. We then held one
final workshop where all three stakeholder groups
were brought together to synthesise and validate the
knowledge and understanding from the workshop
series. Learnings from these workshops were then
distilled into two briefs – one related to building long
term partnerships and the other to funders of TD
research.
Materials from the workshops (slides, recordings and
other outputs) can be found on the project website:
https://sites.google.com/view/berg-breede/home.
Links to the briefs can be found here: https://sites.
google.com/view/berg-breede/project-resources.
One of the suggestions from the workshops was the
need for further engagement to consider firstly a
third space (a neutral space for practitioners and
researchers outside of the bounds of work and
home that offer opportunities for learning and to
continuously engage with the question: what does
research and practice for sustainability and equity
rooted in the Berg-Breede landscape look like and
how can researchers and practitioners work together
on this?). Such a third space is built over time, and
relies on trust, and is thus inherently a long-term
endeavour. Secondly, there was a need to consider
how to improve communication between all actors
working in the landscape through a learning network
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or community-of-practice. A workshop jointly hosted
by Living Lands, ACDI and the Centre for Sustainability
Transitions at University of Stellenbosch was held on
11 May 2022 at Waverley Hills in Wolseley focussing
in this first instance on the Breede catchment. Thirty
participants came together across research and
practice to conceptualise what was needed to
improve our collective work. Much of the activities
were focused on getting to know one another,
building a shared context, and surfacing some of the
needs of the landscape. The Garden Route Interface
Network, an existing platform in the Garden Route,
also shared insights and lessons learned form their
own ‘third space’.
This first engagement was a great opportunity for
the group to collectively reflect on the role that
research plays and can play in the landscape.
A strong sense emerged that there is a need for a
space for continued engagement, as well as a way
to better share knowledge between organisations.
A workshop report will be available shortly on the
website. It was also clear that moving towards a welldefined outcome would take more time than a single
workshop. Engagements will continue on an individual
basis, and a second collective engagement is
planned for the end of the year. It was also agreed
that we need a single online platform to share our
work and knowledge resources. We are hoping to
start developing this but need your inputs to make
this successful.
If you are a researcher or practitioner in the Breede
catchment who wishes to participate in future
engagements or wishes to share information on your
organisation (including links to your web page) or
knowledge products on our website please contact
Pienaar du Plessis at pienaar@livinglands.co.za or
Cherie Dirk at ACDI, UCT at cherie.dirk@uct.ac.za.
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A SERIES OF 12 WATER STEWARDSHIP
CASE STUDIES

B

lue North Sustainability is a specialist
consulting practice that supports businesses in the
agricultural and food sectors in the development
and implementation of sustainability strategies.

Blue North is proud to present a series of 12 Water
Stewardship case studies written over the past year
as part of a Water Stewardship programme for one of
our longstanding clients, Worldwide Fruit. Worldwide
Fruit is an international fruit marketing and distribution
company.
They are situated in the United Kingdom and import
top fruit, stone fruit and also avocadoes from a
number of countries, including South Africa, and
distribute it to the main UK retailers. These case studies
represented some of Worldwide Fruit’s key growers
and where they are in terms of water stewardship in
their respective catchments.
The aim of the case studies was to raise awareness
of the challenges that South African growers deal
with on a daily basis. However, it was not only about
the challenges, but also about the lessons learned,
as well as the success stories, in order to showcase
where growers are on their journey to using water
more sustainably.

Apart from water, the case studies also looked at
current sustainability strategies implemented and
plans for improving sustainability into the future.
Through these case studies, Blue North have tried to
capture best practice and to profile the resilience and
risk mitigation initiatives growers have implemented.
Below you can find a few extracts from the case
studies, however, to view the whole series please
click on this link: https://bluenorth.co.za/blue-northpresents-a-series-of-12-water-stewardship-casestudies/
DE KEUR ESTATES – CONSERVING WATER THROUGH
REGENERATIVE FARMING
De Keur Estates has a long history of supplying first
class agricultural produce as their first farm was
bought in 1934. Now their farming operations consist
of five farms situated in the Koue & Warm Bokkeveld.
De Keur Packaging was acquired in 2001. As part of
the De Keur Group’s sustainability journey, the first
solar panels were installed at De Keur Packaging in
2018.
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De Keur conserves water through regenerative
agriculture - a farming practice that rebuilds
soil organic matter and restores degraded soil
biodiversity. Regenerative agriculture has many
benefits, such as improving the water cycle, and
storing more carbon in the soil, ultimately aiding in
climate change reversal. De Keur is convinced that
this is the answer for them to be more sustainable and
produce healthier and more nutritious fruit.

MORGENZON FARM – INDIGENOUS TREE WIND BREAKS
AND ECOLOGICAL CORRIDORS SAVE WATER AND
PROMOTE BIODIVERSITY.

De Keur has done a lot of work on using water more
sustainably, especially since the drought hit large
parts of the Western Cape from 2015 to 2018, including
the Koue Bokkeveld. Apart from saving water through
regenerative farming techniques (healthy soil has
better water holding capacity), they also put wheat
straw on orchard floors to reduce evaporation, they
make use of netting, and also save water through
their irrigation techniques and scheduling.

A noteworthy sustainability initiative Morgenzon
has implemented, is their new indigenous tree wind
breaks and ecological corridors. This initiative leads
to massive water savings and also promotes the
biodiversity on the farm.

DREEM FRUIT – PROMOTING BIODIVERSITY FOR A
HEALTHY ECOSYSTEM AND SOIL HEALTH.
Leonard Droomer, general manager of Dreem Fruit,
was honoured with Delecta’s Stone Fruit Producer of
the Year award in 2019. When visiting the farm, we
came to understand why. Leonard is a modern-day
farmer who sees farming as managing a business.
He acknowledges that you cannot be an expert in
everything and is not afraid to outsource or buy-in
knowledge on the sciences.
When it comes to sustainability, Dreem Fruit tries
to achieve a balance around the principles of
economic and social wellbeing, while protecting
the environment. Some of the initiatives they have
implemented to promote sustainable water use
include planting higher value crops and planting the
right cultivars, mulching, staying informed on the latest
technology, their irrigation methods and scheduling.
For Dreem Fruit, sustainable management of
biodiversity is all about getting the right information
and then making the right decisions. They have seen
how their low impact spray programs increased
biodiversity. Dreem Fruit’s cover crops are also
a biodiverse mix of whatever wants to be there,
promoting plant and animal diversity, in addition to
ensuring soil health.
Dreem Fruit’s biggest driver to success is testing cultivars
for at least 3 years before planting commercially,
making sure they plant the right cultivars for their
specific region and climate.
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Morgenzon Farm is situated in the Banhoek valley, just
outside of Stellenbosch. Morgenzon predominantly
farms with plums, but also some pears, butternut,
pumpkins, as well as fynbos flowers. They produce,
pack and export their own fruit.

They are currently taking out all non-indigenous alien
trees, and are chipping it up along with old orchards
and using it as organic mulch. They also use netting
over their orchards and they have adjusted their
irrigation infrastructure to now gravity feed more
than 60% of the farm. In just two seasons this has led
to energy savings of about 50 000 kilowatt hour of
electricity.
They are one of the original founders of the Banhoek
Conservancy, and an active member in the
conservancy’s various social and environmental
initiatives.
To view the complete series of 12 case studies please
click on this link: https://bluenorth.co.za/blue-northpresents-a-series-of-12-water-stewardship-casestudies/ or contact us at Blue North Sustainability:
http://www.bluenorth.co.za/

Website:
www.bluenorth.co.za
Phone:

063 688 5593

Email:

support@bluenorth.co.za

NATIONAL
SHOWCASING
NEWS
RESEARCH AND YOUNG
SCIENTISTS

CLIMATE CHANGE RESEARCH IN THE
WESTERN CAPE DEPARTMENT OF
AGRICULTURE

In this edition of the SmartAgri Barometer, we are
proud to showcase the full set of climate change
related research projects currently (June 2022)
being conducted by researchers in the Western
Cape Department of Agriculture (WC-DoA):
Research and Technology Development Services.

research both within the Department and at
other sectoral research institutions. Furthermore,
research gaps must be assessed and new
research initiated regularly to generate data and
knowledge needed for climate change response
implementation.

The Climate Change Response Framework and
Implementation Plan for the Agricultural Sector
of the Western Cape (the “SmartAgri Plan”)
highlights the importance of research for effective
climate change adaptation and mitigation.

The list of climate related research projects has
grown strongly over the last few years. Results
are synthesised, communicated, and integrated
into the broader implementation of climate smart
agriculture. For more information, contact Dr Chris
de Brouwer at Chris.DeBrouwer@westerncape.
gov.za

Objective 3.3 in the plan calls for “Lead
strategic research partnership”. The WCDoA, through the Western Cape Agricultural
Research Forum (WCARF), is encouraging and
directing coordinated climate change-related
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Table 1: List of climate change related research projects in the Western Cape Department of
Agriculture
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PROJECT NUMBER

TITLE OF PROJECT

1

AP/BR/S/SC22

The management, long-term conservation and selection of the Merino
sheep resource flock at Elsenburg Research Farm

2

AP/NP/O/AE100

Heat stress in growing ostriches

3

AP/BR/S/TB102

Quantifying between and within animal components of variation in
common indicators of heat stress in Western and Northern Cape ovine
resource flocks

4

AP/NP/D/RM104

The effect Moringa oleifera supplementation on milk production, milk
composition and methane emission of dairy cows grazing ryegrass in
spring

5

AP/NP/S/AS107

Quantifying the effect of tree shade on the thermal comfort and
production of SA Mutton Merino and Dormer ewes and lambs during
autumn lambing

6

AP/NP/S/TB110

Developing a climate-linked production prediction model for extensive
South African sheep farming enterprises

7

PS/RVA/V/JVZ1

Conservation farming practices for potato production in the Sandveld

8

PS/RVA/R/NS3

Long-term monitoring of the veld condition in the arid areas of the
Western Cape

9

PS/RVA/R/NS5

Rehabilitation of abandoned potato circles in the Sandveld area of the
West Coast district

10

PS/SR/C/JAS5

Conservation Agricultural Production in the sandy soils of the Swartland
production area

11

PS/PP/P/LN1

Monitoring of Sclerotinia Stem Rot of canola in the Western Cape

12

PS/SR/C/LTS2

Soil regeneration and the subsequent impact on crop and animal
production in the Southern Cape

13

PS/SR/C/JAS7

The potential allelopathic effects of cover crops on the production of
specific weeds and wheat production in the Western Cape

14

PS/SR/P/SBA3

Determining herbage quality for ryegrass and other cultivars of various
genetic origins related to pasture management practices

15

PS/SR/P/JVDC7

Development of dairy systems based on forage herb pastures in the
southern Cape

16

PS/PP/E/JML4

Investigating smother crops for the improvement of insect diversity in
small grain cropping systems of the Western Cape

17

PS/PP/ P/GJVC7

The effect of crop rotation systems and tillage practices on Fusarium
crown rot of wheat in the western Cape

18

PS/SR/CS/JAS19

The integration of livestock into cash-cropping systems to reduce its
Climate Change potential

19

PS/RVA/R/NS7

Development of veld management principles and guidelines for
sustainable land-use in the West Coast Strandveld as a means to
mitigate the effect of climate change

20

PS/RVA/R/NS8

Dry matter production of key shrub species and Willdenowia incurvata
in the West Strandveld of the Western Cape, South Africa

21

PS/SR/C/PJAL6

Evaluation of advanced oilseed and protein crops for the winter rainfall
region of the Western Cape

22

RU/RM/SM1

Historic and future modelling and mapping of early season temperature
patterns and extremes, and impacts for pome and stone fruit
production in South Africa

23

RU/RM/SM2

Climate Change Response Strategy for the Deciduous Fruit Industry of
South Africa

24

RU/RM/SM3

The effect of climate change on canola yield gap in the Western Cape
of South Africa
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INDIGENOUS
RECENT PUBLICATION FOLLOWING
NURSERY ANOTHER
COMPLETED SEBEI PROJECT
TOOL IN CLIMATE
CHANGE TOOLKIT
RUDOLPH RÖSCHER

DR PETRA HOLDEN
African Climate and Development Initiative, University of
Cape Town, Cape Town, South Africa (first author)

As part of the set of scientific products emerging
from the SEBEI project (Socio-economic Benefits
of Ecological Infrastructure) conducted by the
African Climate and Development Initiative (ACDI)
at the University of Cape Town, the Universities of
Copenhagen, Stellenbosch and KwaZulu-Natal, and
the private companies Zutari and Ekosource, a paper
has been published that has great relevance to the
management of water resources in the Western
Cape under climate change.

To download the full paper: Nature-based
solutions in mountain catchments reduce impact
of anthropogenic climate change on drought
streamflow
Also see a popular article on the work here: https://
theconversation.com/clearing-alien-trees-can-helpreduce-climate-change-impact-on-cape-townswater-supply-177463

Drone image of the upper Berg catchment
infested with invasive aliens. Photo credit:
Cape Winelands Biosphere Reserve.

SMARTAGRI NEWSLETTER

55

COMPLETED PHD STUDY:
IMPROVING RESILIENCE IN RAINFED AND
IRRIGATED AGRICULTURE UNDER FUTURE
CLIMATE IN THE WINTER RAINFALL REGION
OF THE WESTERN CAPE: LESSONS FROM
THE 2015-2018 DROUGHT

DR SIMONE THERON
Dr Simone Theron was a PhD student in Sustainable Agriculture
at Stellenbosch University, and enrolled in the Professional
Development Programme (PDP) at the Agricultural Research
Council, in the Institute for Soil, Climate and Water. Dr Theron is
now pursuing post-doctoral studies abroad.

THESIS ABSTRACT
Drought has been identified as a key vulnerability for
agriculture under climate change - most notably in
southern Africa. Recently, the Western Cape Province
of South Africa experienced a multi-year severe
drought from 2015-2018, which negatively impacted
the rural and urban economy.
Studies have shown that short-term emergency
responses can guide long-term planning. Thus, lessons
from the drought can inform responses to climate
change and improve resilience in the agricultural
sector.
This study intended to shed light on various aspects
of climate change response informed through
experiences of the drought, including adaptation,
resilience, adaptive capacity, and barriers to
adaptation. The study focussed on commercial
wheat and apple farmers to represent rainfed and
irrigated agriculture, respectively.
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Four production regions in the Western Cape were
studied: the Swartland, the Rûens, Ceres and ElginGrabouw-Vyeboom-Villiersdorp. The study used
observed climate datasets and production data
to understand the impacts of the drought. Drought
indices were computed to assess the drought severity,
as well as its spatio-temporal extent.
The impacts of climate change on the production
regions were gauged using a CMIP5 ensemble up
to 2065. In-depth interviews with farmers and actors
within the agricultural sector were conducted and
supplemented with an online questionnaire.
The study also used the Sustainable Livelihoods
Framework, which allowed for the assessment of
financial, human, and social capital, which was not
captured in the climate analysis.

It was found that the Western Cape experiences
recurrent drought and that the 2015-2018 drought was
the most severe in the past 30 years. This may be an
early indication of the effects of climate change on
the region. In response to the drought, most farmers
acknowledged they had learnt several lessons and
have since changed some of their farming practices.
It was found that farmers who rely on weather forecasts
were more likely to feel that their farm’s response
to the drought was effective. It was also found
that human and social capital were instrumental in
reducing the impacts of the drought. The study found
that drought indices can improve the skill of seasonal
drought forecasts in the winter rainfall region.
Furthermore, the results suggest that climate change
is likely to impact all crop production regions in the
province, albeit to varying extents. Increases in
minimum and maximum temperature, as well as
drought intensity, were found to be significant, with
significant change likely to occur between 2040 2050.

FROM THE RESULTS, FIVE KEY LESSONS WERE IDENTIFIED:
•
•
•
•
•

Drought is a recurring phenomenon in this region;
Forecasts are an essential tool for building
resilience;
Drought indices can be a valuable component
of seasonal drought prediction;
Farmers have high autonomous adaptive
capacity;
Improving multiple capitals available to farmers
can improve resilience.

It is envisaged that the results of this study can guide
policymakers and government in understanding
the risks faced by commercial crop farmers in the
Western Cape and other water-stressed regions.
Furthermore, it is hoped this study can add to the
discourse surrounding agricultural adaptation and
sustainability under climate change.
For a summary of the study in Afrikaans please see:
https://www.hortgro.co.za/news/phd-studieondersoek-impak-van-droogte-op-appel-enkoringboere-in-die-wes-kaap/

Dr Theron after graduation with her promotors Prof Emma Archer,
Prof Sue Walker, and Prof Stephanie Midgley.
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UPCOMING
CONFERENCES

JACK HUMAN WEEK 2022

A

fter two years of successful webinars
due to the Covid-19 pandemic, Conservation
Agriculture Western Cape (CAWC) is looking
forward to presenting the tenth conservation
agriculture conference in August – in person
and on the farm!

CAWC and the Soil Health Support Centre invites
you to the Jack Human Conservation Agriculture
Week from 2-3 August 2022. There will be a
lecture day at Nooitgedacht Wine Estate near
Stellenbosch and a practical day at Tygerhoek
Research Farm near Riversonderend.
International and South African experts and
farmers will share their research, practical advice,
stories and observations. On Tygerhoek we will
visit and discuss a variety of trials.
TICKETS
Book on Quicket
•
Lecture day and practical day – R650

•
•

Only lecture day – R550
Only practical day – R120

https://www.quicket.co.za/events/177732-blwkjack-human-bewaringslandbouweek-2022cawc-jack-human-conservationagricult/?ref=events-list#/
TICKETS FOR STUDENTS
• Lecture day and practical day (students) –
R350
• Only lecture day (students) – R250
• Please send e-mail to events@landbou.com
PARTNERS
Conservation Agriculture Western Cape; Western
Cape Department of Agriculture; Soil Health
Support Centre; South African Winter Grain
Industry Trust; Landbouweekblad
ENQUIRIES
Programme – Dr Johann Strauss –
Johann.Strauss@westerncape.gov.za
Tickets and invoices – Clint Ockhuis –
Clint.Ockhuis@media24.com
SMARTAGRI NEWSLETTER

59

YOUTH CLIMATE CHANGE AND
AGRICULTURE CONVENTION
20-21 JULY 2022
PERCHERON HALL, ELSENBURG
Contact: Stephanie.Midgley@westerncape.gov.za for further information

Fynbos Forum / MEDECOS: Joint Conference 2022
5-9 September 2022
Club Mykonos, Western Cape
https://medecos2022.org/
_____________________________________________________________________
South African Hydrological Society: Conference 2022
10-12 October 2022
Gauteng
http://www.southafricanhydrologicalsociety.org/za
_____________________________________________________________________
South African Wetland Society: National Wetland Indaba 2022
25-28 October 2022
Free State
https://indaba.org.za/
_____________________________________________________________________
4th Agriculture and Climate Change Conference
7-9 May 2023
Dresden, Germany
https://www.elsevier.com/events/conferences/agriculture-and-climatechange-conference
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CELCIUS 1.5 – IMPACT ASSESSMENT AND
CLIMATE CHANGE
IAIA INTERNATIONAL SYMPOSIUM
26-28 SEPTEMBER 2022, CAPE TOWN
https://conferences.iaia.org/climatechange22/

XTH INTERNATIONAL SYMPOSIUM ON
IRRIGATION OF HORTICULTURAL CROPS
29 JANUARY – 2 FEBRUARY 2023
STELLENBOSCH
https://ishsirrigationsa2023.com/

BECOME PART OF
THE SMARTAGRI
DRIVE

Interested persons who would like to get
more information on SmartAgri and its
related actions, are invited to contact Prof
Stephanie Midgley: stephanie.midgley@
westerncape.gov.za. Please subscribe to
the SmartAgri Barometer if you would like
to be updated on a regular basis.

Newsletter compiled by:
Prof Stephanie Midgley
Scientist: Climate Change
and Risk Assessment
stephanie.midgley@
westerncape.gov.za

Lee-Ann Bell
Information Developer
lee-ann.bell@westerncape.gov.za
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Web: www.elsenburg.com
www.greenagri.org.za

Images: WCDoA, Envato Elements,
Coleen Arnolds, Francis Steyn, Ashraf
Hendricks, Sheona Shackleton, Kate
Ribet, Simone Theron and Cape
Winelands Biosphere Reserve

