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Abstract
This chapter introduces food systems and organic farming, outlines the development of  organic farming in South-
ern Africa, and grapples with the idea of  sustainable development; drawing on earlier work of  the author entitled 
Sustainable Development: Developing What to Sustain Whom? a conceptual farmer development process is outlined. 
The author’s personal journey of  48 years including organic gardening, commercial organic farming, farming 
systems research and extension and farmer training, and concluding with lecturing, mentoring, and managing 
research and policy development teams, throws light on some of  the useful and not-so-useful approaches to Afri-
can development. Comparative analysis work shows that returns on investments in organic farming systems are 
more positive than returns on high external input ‘Green Revolution’ approaches. Anti-organic bias in research 
funding and policy development is traced back to a particular approach to health, nutrition and agricultural 
production, which favours research and policy supporting use of  inputs produced by pharmaceutical, food and 
agrochemical companies, and shows how their powerful lobbying efforts have skewed research outputs towards 
high external input systems. The book outlines some alternative approaches based on organic food systems.
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Introduction

How can Africans become food secure, faced with 
the natural resource, climate and governance 
challenges we have become familiar with over 
the past two centuries? How can we de- colonize 
our mindset and build on indigenous technical 
knowledge (ITK), while also drawing on the best 
which biotechnology has to offer  organic farming?

This book has been written to address these 
questions in the light of  the challenges facing 
Africa from climate change, political instability, 
and poor infrastructure and market develop-
ment, and in the context of  broken food and 

farming systems. It will provide a basis of  evidence 
for policy change and agroecological support to 
farmers.

A food system is more than a value chain; it 
includes production systems, geographic local-
ities and cultural traditions, food processing, 
food preparation, individual food choices and 
the preparation and consumption of  food. This 
wide range of  activities and human choices re-
quires a deep understanding of  social, political, 
economic, cultural and environmental realities, 
as well as an appreciation of  what nourishment 
requires and how human health may be estab-
lished and maintained.
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Part 1 of  this volume deals with conceptual 
and global perspectives, and introduces the broader 
issues. Part 2 deals with capacity building and 
climate change, building on the global context, 
and learning from African experience. Part 3 
presents evidence on how to support organic 
farmers, and Part 4 makes strategic suggestions 
about how to upscale organic farming and or-
ganic food systems in Southern Africa.

The Organic Sector in Africa

Sustainable agriculture developed in many parts 
of  Africa, wherever people took the trouble to 
understand local ecosystems and learn from care-
ful observation, over many years and generations, 
what the impacts of  food production (given a 
variety of  approaches) would be on the health of  
the local natural resource base. In many coun-
tries of  Africa, traditional farmers have been us-
ing agroecological approaches for centuries, and 
rainwater harvesting is part of  African culture 
in many countries (Everson et  al., 2011). In 
introducing his book on institutional dynamics 
and communal grazing, Cousins (1992) points 
out that many African agropastoral production 
systems are managed in arid or semi-arid areas 
and operate at high stocking rates; ‘Very often 
these are characterised by range scientists and 
extension personnel as “unsustainable” because 
“overstocking” is leading to irreversible degrad-
ation’. Cousins, in the introduction to his book 
(and many others in the subsequent chapters of  
that book) argues that in Zimbabwe these high 
stocking rates are often sustainable ‘because 
herdowners pursue “opportunistic” strategies 
which are able to track environmental variability 
over both space and time’. Local farmers know 
their ecosystem. Kibue and Auerbach (2013) 
report the same experience with sustainable 
transhumance for nomadic Maasai cattle own-
ers in northern Kenya and Ethiopia.

Degradation of  some soils in Ethiopia has 
been continuing for decades, but can be countered 
by intelligent community conservation activ-
ities, provided that local institutional dynamics 
are understood and respected, as shown by the 
following quotation:

The ‘Tigray Project’, as it is often referred to, 
demonstrates that ecological agricultural 

practices such as composting, water and soil 
harvesting, and crop diversification to mirror 
the diversity of  soil conditions can bring benefits 
to poor farmers, particularly to women‐headed 
families. Among the benefits demonstrated are 
increased yields and productivity of  crops, an 
improved hydrological cycle with raised water 
tables and permanent springs, improved soil 
fertility, rehabilitated degraded lands, increased 
incomes, increased biodiversity, and increased 
mitigation and adaptation to climate change.

(Edwards et al., 2006)

Often, pioneer ‘champions’ of  organic farm-
ing emerge, who provide leadership for many 
years, such as John Njorogo of  the Kenyan Insti-
tute for Organic Farming (KIOF), Zephaniah Phiri 
Maseko of  Zimbabwe, Robert Mazibuko of  the 
Africa Tree Centre near Pietermaritzburg in South 
Africa (SA) and Dr Ibrahim Abouleish of  SEKEM 
in Egypt, which adopted a biodynamic (BD) ap-
proach (SEKEM, 2018). Christoph and Christa 
Kieckebusch were the BD pioneers north of  
Windhoek in Namibia in the 1970s and 1980s, 
and later Manjo Smith brought farmers together 
and helped to start the Namibian Organic Asso-
ciation (NOA), one of  many national organic 
agricultural movements (NOAMs).

In several African countries, NOAMs have 
emerged, such as: (i) Kenyan Organic Agricul-
ture Network (KOAN); (ii) National Organic 
Agriculture Movement of  Uganda (NOGAMU), 
the largest NOAM in Africa; (iii) Tanzanian Or-
ganic Agriculture Movement (TOAM); and (iv) 
Organic Producers and Processors Association 
of  Zambia (OPPAZ). The emergence of  AfrOnet 
(see www.afronet.bio), with at least 16 African 
NOAMs as members, marks a development of  
continental networking, which has been ac-
companied by research networks such as the 
Network of  Organic Agricultural Research in 
Africa (NOARA). In Ethiopia, Nigeria, Ghana, 
Rwanda, Malawi and Zimbabwe, NOAMs are 
also developing.

In SA, the South African Organic Sector 
 Organisation (SAOSO) has recently become an 
effective organization, and has assisted in particu-
lar with the final chapter of  this book (a sector 
plan for organic agriculture (OA) in Southern 
Africa). Given SA’s apartheid history, the land 
question is both controversial and emotional, 
and is currently a topic which is endlessly debated 
in SA media:
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• How can access to land be opened up so 
that food security can be improved?

• How should land access and land ownership 
be managed?

• Why has redistribution of  land been so 
spectacularly unsuccessful over the past 
three decades?

• What support do emerging farmers need to 
allow them to ‘emerge’ as sustainable, com-
mercially sound businesses?

• Can collective farms become productive 
and efficient?

• Can traditional land tenure, stewardship of  
land and security of  tenure be incorporated 
into SA land reform?

In SA, early interactions between the African 
National Congress (ANC) and the organic move-
ment saw pioneers working in Soweto and many 
rural areas, trying to understand where science 
could serve the needs of  traditional farming sys-
tems. I worked with Benny Khoapa (Black People’s 
Convention), to develop an agricultural model at 
Adam’s Mission Health Centre (KwaZulu-Natal 
(KZN)), until the Security Police arrested Benny 
and destroyed the clinic in 1977. I set up a meet-
ing between the Natal Agricultural Union (NAU) 
and representatives of  the ANC including Derek 
Hanekom, in 1992.

Subsequently, we developed a report for the 
Land and Agricultural Policy Centre (LAPC) on the 
future needs of  farmer support in post-apartheid 
SA (Auerbach, 1994a). The White Paper on rural 
development flowed out of  this report. The re-
port recommended an approach which would 
allow white commercial farmers to continue 
production, encouraging them to act as trainers, 
catalysts and mentors for emerging black com-
mercial farmers. It specified that these farmers 
did not require financial support from govern-
ment, but that they were important to continu-
ing national food self-sufficiency. Later, then 
President Thabo Mbeki, argued that if  rural pov-
erty was to be addressed, at least 10% of  gross 
domestic product (GDP) needed to be devoted to 
rural development; he argued that rural poverty 
could only be countered by such an investment in 
infrastructure and human capital development.

Many ignored this recommendation, but 
years later, I attended a ceremony organized by 
the Forum for Agricultural Research in Africa 
(FARA) in Accra. At that meeting, the President 

of  the International Fund for Agricultural Devel-
opment (IFAD) pointed out that ‘To farm success-
fully, women need agricultural resources and 
inputs, as well as access to rural finance, educa-
tion, and knowledge. They also need rights to the 
land they farm and a voice in the decisions that 
affect their lives’ (IFAD, 2013). Later that week, 
we presented the President of  Ghana with an 
award, after the ministers of  Agriculture and of  
Education reported to us how Ghana had halved 
poverty and food insecurity: the key intervention 
was education of  farm women, and this was 
achieved by doubling of  the agricultural educa-
tion budget in Ghana. The Minister of  Education 
(a qualified social worker) spent time with us, 
and commented that Thabo Mbeki’s insights on 
rural development had inspired them to invest in 
rural infrastructure and people. FARA formally 
recognized this achievement during this Agri-
cultural Science Week in 2013 in Accra ‘Africa 
feeding Africa through Science and Technology’, 
with the acknowledgement of  progress towards 
a food secure Ghana. If  we understand and 
respect local institutional dynamics, much can 
be achieved.

Chapter 2 of  this book gives an overview of  
the development of  OA globally, but for the 
purposes of  this book, it needs to be rooted in the 
context of  African development. We need to 
understand the importance for African food 
systems when, in the conclusion of  his book, 
organic pioneer Albert Howard (1940) states 
that the soil is the true capital of  nations, ‘real, 
permanent, and independent’:

To utilise and also to safeguard this important 
possession, the maintenance of  fertility is 
essential. In consideration of  soil fertility many 
things beside agriculture proper are involved –  
finance, industry, public health, the efficiency of  
the population, and the future of  civilisation.

(Howard, 1940)

Having explained in great technical detail the 
importance of  composting in developing soil fertil-
ity, he concludes that ‘The restoration and main-
tenance of  soil fertility has become an universal 
problem’ and ‘The connection which exists be-
tween a fertile soil and healthy crops, healthy 
animals and, last but not least, healthy human 
beings must be made known far and wide’.

I had been inspired in 1968 by Lawrence 
Hills (founder of  Ryton Gardens and Organic 
Centre in Coventry, UK), and by Richard Rodale 
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of  the Rodale Insitute in Pennsylvania, USA; 
both encouraged me to start practical experimen-
tation. The Swiss Organic Research Institute 
under Urs Niggli started long-term comparative 
trials 40 years ago, as did Rodale soon after and 
Niels Halberg in Denmark 10 years later (see the 
relevant chapters in Raupp et  al., 2006). After 
my apprenticeship in BD gardening in 1972 
under Ingrid Adler in SA, and my BD farming 
apprenticeship from 1973 to 1976 under Alexei 
de Podolinsky and Dr Andrew Sargood in Aus-
tralia, I visited Bo Pettersson in Järna, Sweden, 
and he showed me his long-term comparative 
trials (which ran from 1958 to 1990 – see Gran-
stedt and Kjellenberg, 1997). All of  these initia-
tives were characterized by a holistic approach 
to agriculture, food systems, human develop-
ment and environmental conservation.

This holistic approach was shared by many 
African philosophers and politicians, including 
Jan Smuts, who provided a philosophical legacy 
which saw the SA colonial government in the 
early part of  the 20th century avoid much of  the 
agricultural specialization which characterized 
the USA and Australia. His book Holism and Evo-
lution (Smuts, 1926) recognizes the changes in 
our view of  the natural world which are the nat-
ural consequences of  understanding three great 
discoveries: (i) Darwin’s publication of  the Origin 
of  Species (1859); (ii) Becquerel’s discovery of  
radioactivity (1896); and (iii) Einstein’s publica-
tion of  his General Theory of  Relativity in 1915. 
According to Smuts, this implies that ‘the stable 
results of  the 19th century science may once 
more become unstable and uncertain. But the 
way will be open for … the future’, and:

a new interpretation of  Nature, including, as it 
does, Matter, Life, and Mind. Matter, Life, and 
Mind, so far from being discontinuous and 
disparate, will appear as a more or less 
connected progressive series of  the same great 
Process. And this Process will be shown to 
underline and explain the characters of  all 
three, and to give to Evolution, both inorganic 
and organic, a fundamental continuity which it 
does not seem to possess according to current 
scientific and philosophical ideas.

(Smuts, 1926)

So, even before the Second World War, the 
importance of  holistic healthy food systems was 
understood by some visionaries; another of  these 
was Dr Rudolf  Steiner, who gave the founding 

course on BD farming at Koberwitz in Silesia in 
1924, in response to requests from farmers who 
felt already at that stage that soil fertility was 
being abused, and the quality of  crops produced 
was declining. Steiner explained that the farm 
was indeed an ‘organism’, characterized by sub-
systems but nevertheless an individuality of  a 
kind, and if  the farmer was sensitive, it would be 
possible to understand how the minerals, soil, 
annual and perennial plants, animals and human 
beings could interact as a whole, which would be 
found to be greater than the sum of  its parts. It is 
this ‘agricultural individuality’ or organism, 
which is at the heart of  organic farming, and 
from which the word ‘organic’ is derived. In add-
ition, Dr Steiner developed a number of  herbal 
preparations and practices which he claimed 
would revitalize agriculture (Steiner, 1958). The 
research and the holistic developments in Swe-
den, especially at Järna, were based on Steiner’s 
approach to social, educational and agricultural 
development, and the work at Järna is described 
in some detail in Chapter 6 of  this book.

At the heart of  BD farming, however, is ex-
cellent compost, the preparation of  which is an 
art and a science, and which is given pride of  
place on most BD farms. This book will examine 
the importance of  colloidal humus in sustain-
able agricultural production.

The Organic Sector  
in Southern Africa

Coming to the history of  organics in Southern 
Africa, a few pioneers should be mentioned: 
Robert Mazibuko and his deep-trench gardens 
(Bloch, 1998), and Zephaniah Phiri Maseko (Ma-
beza, 2015), rainwater harvester of  Zimbabwe, 
are two pioneers, both of  whom understood the 
dynamics of  water movement through farms 
and the importance of  retaining water through 
rainwater harvesting. Marie Roux worked with 
Mazibuko doing early pioneering work on or-
ganic urban food gardens in Soweto; her slogan 
was: ‘Don’t feed your dustbin, feed your soil!’

This campaign was supported by the Or-
ganic Soil Association of  SA (OSASA), which 
was started by Catherine Parnell, who met Lady 
Eve Balfour in England in the early 1960s and then 
changed the name of  her gardening association 
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to OSASA, according to Essential Herbal Products 
(2017); I joined OSASA in 1969, and I remember 
discussing the establishment of  the International 
Federation of  Organic Agriculture Movements 
(IFOAM) in 1972, and it being agreed that Paul-
ine Raphaelly would be the SA delegate to the 
Versailles Conference. Not long after this, Jeun-
esse Park set up Trees for Africa (later ‘Food and 
Trees for Africa’), and encouraged tree planting 
and vegetable gardens in schools across the 
country. She was a highly successful communi-
cator and an effective fund-raiser, and continues 
to inspire thousands of  people to plant trees and 
grow organic vegetables.

Elizabeth Wertheim-Aymes was one of  the 
pioneers of  BD farming in SA, and she and her 
husband Guy helped me to travel to Australia for 
my 4-year BD apprenticeship; Jeanne Malherbe 
was the grand old lady of  BD farming, and she 
farmed at Bloublommetjieskloof  near Welling-
ton in the Western Cape, SA; she was a teacher 
to many of  us who wanted to combine spiritual 
mindfulness with a holistic approach to farming. 
I spent time with Jeanne after my year at Her-
manus Camphill School (where Ingrid Adler 
taught me the basics of  BD gardening), and her 
contribution was not only as a farmer but as a 
cultured human being, with her Huguenot roots 
and her love of  all aspects of  South African cul-
ture. After this formative year (1972), I started a 
4-year apprenticeship in Australia with Alexei 
de Podolinsky, Dr Andrew Sargood and Australian 
biodynamic farmers (1973–1976) after which 
Elizabeth, Jeanne and I continued with the devel-
opment of  the BD Agricultural Association of  
Southern Africa.

In the early part of  the 20th century, Rudolf  
Steiner developed ‘Anthroposophy’, an approach to 
spiritual mindfulness based on Goethe’s phenom-
enological approach to observing ‘the open se-
crets of  nature’ through a process of  stilling the 
mind and becoming receptive to the miracles of  
nature. The Waldorf  School movement, the 
Camphill Schools for Children (and later adults) 
in Need of  Special Care, the alternative health 
movement and the BD movement were all re-
lated to a more mindful and holistic approach 
to health, education and food systems, mostly 
based on Steiner’s ideas (Steiner, 1958). The 
market at Michael Mount Waldorf  School north 
of  Johannesburg became a centre where alter-
native lifestyles were explored, as did the 

Constantia and Michael Oak Waldorf  Schools in 
Cape Town.

I attended several markets with Elizabeth 
Wertheim-Aymes at Michael Mount School in 
1972; we would arrive with milk in her ‘bakkie’ 
(light pick-up truck) on a Thursday afternoon 
after school, and park outside the school with 
several other farmers in their vehicles. Mothers 
of  children at the school (and a few others who 
were keen to get organic produce) would buy dir-
ectly from the farmers. Elizabeth farmed near 
Magaliesburg with her much-beloved herd of  
dairy cows, and after the visit of  Alexei de Podo-
linsky in 1976 (he and I did a lecture tour around 
SA), she started making the BD preparations on 
the farm. Today’s Bryanston Organic and Nat-
ural Market (see www.bryanstonorganicmarket.
co.za) has developed from these humble begin-
nings, partly under the direction of  Konrad Haupt-
fleisch who was there in the first 12 years of  the 
century, and then moved to Bonn, to develop 
training for the IFOAM, where he has been ever 
since (see Chapter 5, this volume).

In Cape Town, Tenjiwe Christina Kaba and 
Rob Small developed Abalimi Bezekhya (Garden-
ers of  the Home) in the township areas of  Cape 
Town. After the establishment of  a packshed, 
a ‘box delivery scheme’ developed, to supply 
Capetonians with organic vegetables; this service 
was suspended during 2018 due to the serious 
drought.

Attempts to bring together emerging black 
commercial organic and existing white commer-
cial organic farmers grew out of  the pioneering 
work which Marie Roux did with GROW in So-
weto in the 1970s, as part of  the OSASA. Robert 
Mazibuko taught us the basics of  participatory 
rural development in these years; he was one of  
the first to combine training in agriculture, 
health and teaching. He was instructed by 
Father Bernard Huss of  Marianhill: ‘Your stu-
dents must learn to produce food, and you must 
understand how to build classrooms and make 
desks, establish school vegetable gardens which 
can survive under drought conditions, and in-
spire your students to care for body, mind and 
spirit’. Here was African Holism, inspired by Ger-
man practical humanity and common sense, 
taking root in Zulu culture where it felt quite at 
home.

Mazibuko often told me during my appren-
ticeship with him in 1976–1977:

www.bryanstonorganicmarket.co.za
www.bryanstonorganicmarket.co.za
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You must help farmers to see God in the soil; 
only when they have reverence for nature will 
they develop the right approach to farming. 
Where you have ‘soil erosion’ look at the people; 
the cause is usually ‘soul erosion’ – they have 
forgotten their traditions, forgotten how their 
grandfathers taught them to respect soil, 
wetlands, and healing plants.

(Robert Mazibuko, Africa Tree Centre near 
Pietermaritzburg, SA, 1977,  

personal communication)

Baldwin Mbutho, Ferdi Engel and I spent 6 won-
derful months with Mazibuko, and he showed us 
how all cultures teach respect for elders and for 
nature. The way he explained working respect-
fully with farmers is the basis of  participatory 
action research where the knowledge of  both 
parties is valued and built upon, rather than 
demeaning the approach which local people 
have developed. ‘The missionaries’ he would say, 
‘brought us Churchianity; we are still waiting 
for Christianity to arrive!’

After OSASA gradually died, the Organic 
Agriculture Association of  SA (OASA) was 
formed, and later ‘Organic SA’ (OSA). James 
Moffett and Alan Rosenberg were steady leaders 
active in these organizations, but there were also 
other egos, and petty politics led to bickering and 
decline. More recently, the emergence of  SAOSO 
marked a commitment to bring together the 
needs of  commercial and emerging organic 
farmers in a new South African context.

After working with Baba Mazibuko, I began 
to learn from what was happening in the rest of  
Africa, notably developments on farming sys-
tems research, and the work that Gunnar Rund-
gren with the United Nations Conference on 
Trade and Development (UNCTAD) was supporting 
in East Africa. This work saw the development of  
the East African Organic Product Standard in 
2007, officially launched at the East Africa Or-
ganic Conference in Dar es Salaam in July 2013. 
This led to the development of  support materials 
for developing country governments to assist 
with the emergence of  organic sectors, which I 
report on in Chapter 3 of  this book (UNCTAD, 
2008), and to the work of  the Export Promotion 
for Organic Products from Africa (EPOPA) (see 
EPOPA, 2008). Independent of  the organic move-
ment, there was progress with sustainable devel-
opment and work on the relationship between 
agricultural research and extension activities.

Farming Systems Research  
and Extension (FSR/E)

Professors Mike Collinson, Peter Hildebrand and 
Janice Jiggins were pioneers of  the FSR/E approach, 
which attempted in the last 30 years of  the 20th 
century, to put farming systems at the centre of  
agricultural development, breaking down re-
ductionist single disciplinary approaches, and to 
build bridges between farmers, extension and 
research (Collinson, 2000). Janice Jiggins, in 
particular, made sure that women farmers and 
professionals were brought into agricultural re-
search and extension processes, and she and ex-
tension specialist Niels Röling encouraged me in 
my FSR/E work in the 1980s and 1990s. By the 
time Mike Collinson set up the FSR/E work in 
Eastern and Southern Africa, Collinson and Jig-
gins were drawing on the pioneering field stud-
ies, methodology development and conceptual 
insights of  many others, based on research from 
the 1960s onwards in West Africa, Asia and 
Latin America (Collinson, 2000).

I worked with Dr Ponniah Anandajayase-
keram of  the International Crops Research Insti-
tute for the Semi-Arid Tropics (ICRISAT), and 
with Ted Stilwell of  the SA Development Bank, 
and, at a conference in Arusha, I was elected as 
the African Representative on the Board of  the 
International Association for FSR/E, of  which 
Professor Jiggins was President. In 1994, I com-
pleted my MSc on FSR/E, taking a systems ap-
proach to maize production in southern Kwa- 
Zulu. This helped to develop my understanding 
of  the importance of  what FSR/E calls ‘research 
domains’ and ‘recommendation domains’ (Auer-
bach, 1995). In subsequent discussions with 
Rob Small of  Abalimi Bezekhaya, we agreed on a 
progression we had both noticed in farmer devel-
opment, and this led to the evolution of  a typ-
ology of  farming systems, which has helped me 
to plan farmer support.

A Conceptual Model of South African 
Small-scale Farmer Development

When developmental agencies attempt to assist 
food producers, there are often several supposi-
tions, which are often not very accurate. First, 
there is often an assumption that people with a 
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small piece of  land (or even a large one) wish to 
produce surplus food. Second, it is sometimes as-
sumed that they wish to sell this surplus food. 
Finally, it is often presumed that they wish to be-
come commercial farmers. While it is true that 
unemployed, resource-poor rural or urban 
dwellers do need food, and are often keen to pro-
duce some food on the land available to them, 
this is often a survival or even a desperation 
strategy, and may not be an aspiration at all.

Even for those who are fairly serious about 
food production, there may be a desire to use the 
land optimally, and perhaps a cultural desire to 
be able to share surplus crops or animals with 
family or neighbours, but many small-scale gar-
deners feel reluctant to sell their own produce for 
money, and it is often seen as part of  the bounty 
which is available for the community. This con-
cept of  stewardship and sharing is a deep and 

wonderful part of  many African traditions, and 
embodies ‘ubuntu’ (peopleness). It is also a stark 
reality of  small business development that many 
people who become able to run a business grow-
ing food, having learned trading skills, may de-
cide that there are many less risky ways to trade 
than primary agricultural production.

In discussion with Rob Small, we agreed 
that my four research domains (sub-subsistence 
farming, subsistence farming, semi-commercial 
farming and commercial farming, see Fig. 1.1), 
represent a progression in skill and understand-
ing which requires experience. In our work with 
small-scale farmers, we found that moving from 
each stage to the next usually requires at least 3 
years of  praxis (actually doing it).

A person can improve their food production 
skills by learning basic organic techniques such as 
crop rotation, mulching and the use of  compost. 
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They will also need basic husbandry skills for soil 
preparation, weed control, and the management 
of  pests and diseases. Provision and manage-
ment of  moisture will be critically important. 
Learning these skills is not technically or intel-
lectually demanding, but it does need a shift 
from a fatalistic approach (I plant it and it grows 
if  God wills), to an individualistic approach (If  
I care for the soil and the plant, I am likely to har-
vest a good crop). This development of  a sense of  
agency is fundamental in helping people to take 
charge of  their lives.

The Intergovernmental Panel on Climate 
Change (IPCC) agrees:

Food security in Africa faces multiple threats 
stemming from entrenched poverty, environ-
mental degradation, rapid urbanization, high 
population growth rates, and climate change 
and variability. The intertwined issues of  
markets and food security have emerged as an 
important issue in Africa … Price spikes for 
globally traded food commodities in 2007–2008 
and food price volatility and higher overall food 
prices in subsequent years have undercut recent 
gains in food security across Africa.

(IPCC, 2012)

This will be dealt with in Chapter 7 in Part 2 
of  this volume, and can be counteracted by 
well- supported small-scale farmer training pro-
grammes. After 2 or 3 years of  steady applica-
tion, the small-scale farmer will often find that 
she has enough fresh vegetables for her children 
to derive significant nutritional benefits in terms 
of  dietary diversity. After providing for her own 
family, she begins to find that there is some pro-
duce left over to share, and this may become the 
basis of  social exchanges, assistance to those 
‘less well off ’, or simply the capacity to provide 
welcome gifts to friends and family. She may 
then be ready to move into the subsistence farm-
ing system, where she is not quite as desperate, 
since she is able to provide a lot of  food for her 
family.

Again, she may need a few years to become 
highly proficient at food production, learning 
about preserving food, making jams, using her 
produce in a range of  products for her family, 
and some of  which she may find she can sell. 
This movement from subsistence farming into 
the market is quite rare, and in each community, 
one usually finds only a handful of  people who 
become competent subsistence farmers, or where 

the farming family has developed these skills 
over generations of  farming experience.

The movement into semi-commercial farm-
ing requires an expansion of  products and the 
beginning of  business planning capacity: what 
can I produce at a time when there is a market 
demand, and can I get a good enough price to jus-
tify all of  my effort? Again, very few subsistence 
farmers develop sufficiently to become efficient 
enough to derive major profitable commercial 
income from farming.

As indicated allegorically in the lower part 
of  Fig. 1.1, if  10,000 sub-subsistence gardeners 
take part in a farmer development programme, 
perhaps 1000 will become productive subsist-
ence farmers; of  these, perhaps 100 may become 
semi-commercial farmers with a saleable surplus 
which brings in some cash.

However, many of  these will find less risky 
outlets for their newly acquired business skills, 
which is wonderful for the local economy, but 
not always so good for agricultural development. 
Of  100 semi-commercial farmers, perhaps one 
or two may be in a position to intensify, or to 
access additional land and become commercial 
farmers.

The upper part of  Fig. 1.1 shows how the 
markets become increasingly complex as gar-
deners develop into semi-commercial and then 
commercial farmers. Whereas at the start of  this 
development there is no cash economy involved, 
gradually business management and marketing 
become a more major part of  the farming system. 
This increasing complexity requires increasing 
sophistication of  production, as planting sched-
ules must be developed according to what the 
consumers want, and planning with other sup-
pliers becomes important in order to prevent the 
market being flooded with too much of  certain 
produce and not enough of  others. The farmer 
is soon running a business which may mean 
that the food produced is too valuable to give to 
neighbours!

My experience over the past 45 years has led 
me to believe that many small-scale farmers, es-
pecially women, are reluctant to become com-
mercial farmers partly because of  the change in 
the nature of  their relationships with neighbours 
in the community once they are seen as business 
people.

Transformation of  our rural and peri- 
urban areas will require sensitive assistance to 
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communities in dealing with feelings of  exclu-
sion, and with the commercialization of  basic 
foodstuffs. In 1994 I published an article in the 
journal New Ground entitled ‘Sustainable devel-
opment: developing what to sustain whom?’ 
(Auerbach, 1994b) which I then modified in my 
doctoral thesis (Auerbach, 1999). As it is rele-
vant in this discussion of  conceptual models for 
SA agriculture, I paraphrase the model below 
and in Fig. 1.2.

Figure 1.2 summarizes the four common 
perspectives on rural development which I identi-
fied. Agricultural scientists are most comfortable 
with a production-oriented approach, which is 
often rather short term and technology centred. 
This is not to say that national food self-sufficiency 
is unimportant – it is essential.

However, politicians and social scientists 
are concerned that the poorer households may 
not be able to access food if  they have to pur-
chase it, and therefore household food security is 
important if  there is to be reasonable equity. 
Natural resource managers on the other hand, 
have long been critical of  the damage being done 
to the resource base by industrial agriculture. 
While their philosophy has always been long 

term, they were often rather technical in their 
approach. Over the past 30 years, however, the 
World Wide Fund for Nature (WWF) has increas-
ingly emphasized the importance of  working 
with communities, if  conservation is to become 
socially sustainable.

So, a tension exists between the technology- 
centred process of  commercial food production, 
and the people-centred process of  household 
food production; however, both of  these perspec-
tives are often short term in nature. Commercial 
farmers think about ‘making a profit this season 
to repay my production loan’, while politicians 
think about ‘helping the people to eat before the 
next election’!

Natural resource managers think long 
term, as they work with the conservation of  eco-
systems, and they have led the way in integrat-
ing long-term approaches to the environment, 
with sensitivity to the contribution of  local com-
munities to conservation and a willingness to 
share resources and economic opportunities 
with them. As I noted in 1999:

While most conservationists have learned about 
people, and social scientists are learning about 
sustainability, those who research technical 

Short term 

National Food Self-sufficiency
(Production)

Household Food Security
(Equity)

Technology
People

centred                                                                                                        
centred     

(Conservation)
Natural Resources Management

(Sustainability)
Towards a Sustainable Future

Long term

Fig. 1.2. Production, equity, conservation and sustainable development. (From Auerbach, 1999.)
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aspects of  agricultural production have to learn 
about both: their research techniques need to 
take account of  ways of  working with people, 
and of  long-term sustainability. This is what is 
required for ‘triple-bottom-line accounting’: 
economics, environment and equity are all 
important – we cannot sacrifice any of  them.  
We need to find ways to balance this triple 
equation. We also need to balance short-term 
individual interests (important to wealth 
creation and the provision of  efficient services) 
with long-term measures to increase both 
productivity and equity of  access to resources, 
without damaging our resource base.

(Auerbach, 1999)

Movement towards a sustainable future re-
quires a long-term, people-centred sustainable 
development perspective, out of  which sustainable 
agroecological farming systems can develop.

Earlier, my MSc research had postulated 
that interventions to assist farmers will be most 
successful if  they focus on relieving constraints 
(such as land preparation, access to seed and soil 
fertility), rather than providing technical advice, 
and had shown how this can be done practically 
with maize production in southern KwaZulu 
(Auerbach, 1995).

In his much-publicized book The End of  Pov-
erty: How We Can Make it Happen in Our Lifetime, 
Professor Jeffrey Sachs (2005) postulates that if  
modern agricultural technology (fertilizer, hybrid 
seeds, pesticides and mechanization) is combined 
with interventions on education and health, and 
made available to African villages, small-scale 
African farmers will be able to produce a surplus, 
and by selling this will enter the market econ-
omy and improve their livelihoods. This presup-
poses that there are roads, trucks, agricultural 
inputs, finance, demand for the crops and a mar-
ket able to pay for the crops produced. Several 
critiques of  the approach adopted by Sachs 
claim that it has not worked (Munk, 2013), as 
the contextual conditions do not simply require 
technological solutions, but rather human and 
institutional capacity building. Thus I concluded 
in my comparative analysis of  the work of  the 
Alliance for a Green Revolution on Africa’s Millen-
nium Villages Project (AGRA-MVP) and EPOPA, 
that sustainable development requires a long- 
term approach to building community partici-
pation in agriculture and other aspects of  rural 
development. Resilience, biodiversity, improved 
productivity and strategies which address soil 

fertility and water use efficiency (WUE) need to 
be adapted to local conditions and to robust pre-
dictions of  the major climate change constraints 
likely to affect small-scale farming. Capacity 
building and farmer support are essential in this 
process.

How this can be done has been the subject 
of  the last 10 years of  research of  my agroecolo-
gy group at Nelson Mandela University. Organic 
farming techniques allow small-scale farmers to 
use local resources to make compost; this needs 
to be supplemented by mineral correction of  de-
ficient soils, especially where the soil is acidic 
and low in available phosphate. At the same time, 
farmer training and capacity building through 
institutional development is essential for the so-
cial and economic dimensions of  sustainability.

The dangers of  insufficient attention to the 
building of  local institutions and markets was 
shown by my comparison of  the AGRA-MVP 
and EPOPA projects mentioned above; a histo-
gram from ‘Transforming African Agriculture’ 
(Auerbach, 2013a) is reproduced as Fig. 1.3.

Food security, food sovereignty, climate 
change and food quality: these are four linked 
topics which all revolve around soil fertility and 
WUE. However, food systems are also linked to 
health issues such as diabetes, cancer, obesity 
and malnutrition, as well as to social justice fac-
tors such as household food insecurity, women’s 
access to land, farmers’ rights to exchange seed 
and fair trade access versus dumping of  agricul-
tural products; these issues are discussed by my 
research group in Chapters 18–22 of  this book. 
Food aid, which aims to help those who do not 
have access to adequate food, often distorts mar-
kets in a way which makes it difficult for local 
farmers to recover from droughts, given the unfair 
(but well-meaning) competition from free food.

Given this complex international context, 
helping small-scale farmers in Africa to produce 
nutritious food while coping with increasingly 
erratic rainfall and rising temperatures, as well 
as erratic input supplies and rising prices (espe-
cially of  energy) becomes challenging (Wilson 
and Cornell, 2014). Figure 1.2 showed the dif-
ferences between national food self-sufficiency 
(enough food for the nation) and household food 
security (access to sufficient food by resource- 
poor people) and points out that both are short-
term phenomena; conservation takes a longer-term 
approach, but like national food self-sufficiency, 
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it has mostly operated from a technology- 
centred approach. Recent changes in conserva-
tion strategy have seen a more people-centred 
approach involving local communities in the 
management of  conservation areas, and many 
short-term household food security practitioners 
now try to incorporate longer-term resource con-
servation strategies.

Organic farmers around the world have 
shown that it is possible to use locally available 
resources to develop sustainable farming sys-
tems which produce nutritious food while im-
proving the soil and environment, as shown in 
Chapters 5 and 6 of  this book. Using less poison, 
less non-solar energy, less externally purchased 
inputs, they produce reasonable yields of  high 
quality produce with less impact on the environ-
ment. The water- and nutrient-holding capacity 
of  the soil is improved, agrobiodiversity is en-
hanced, and dependency can be avoided by de-
veloping systems which do not rely on bringing 
in synthetic fertilizers, agrochemicals, genetic-
ally modified seeds and levels of  industrial pro-
cessing which negatively affect the quality of  the 
food produced and of  the environment.

In Europe and the USA there has been con-
siderable progress in long-term research into or-
ganic farming systems. Notably, the long-term 
comparative trials in Switzerland showed that 
over a 34-year research period, comparative or-
ganic yield levels are about 80% of  conventional 
yields, with lower levels of  inputs and higher 
nutritional quality on 11 parameters (Mäder 
et al., 2006). Similarly, in Denmark, the ICROFS 
(International Centre for Research into Organic 
Farming Systems) trials at Aarhus University 
obtained similar results over a similar period, 
also with a yield gap between organic and con-
ventional of  about 20% (Rasmussen et al., 2006). 
In the USA, the Rodale Institute in Pennsylvania 
has been able to close this yield gap with a num-
ber of  crops attaining very similar production 
levels (organic and conventional) in their long- 
term trials (Hepperly et  al., 2006). The Rodale 
trials found that organic systems tend to out-
yield conventional systems in dry seasons, where 
(as in many parts of  Africa) irrigation is not 
available. All three of  these long-running sets of  
trials (Switzerland, Denmark and the USA) 
found that organic systems require 3–4 years to 
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Fig. 1.3. A comparison of the performance of the Alliance for a Green Revolution in Africa’s Millennium 
Village Project (AGRA-MVP) and the Export Promotion for Organic Products from Africa (EPOPA), with 
regard to scale of investment ($30 million vs $2 million), number of households reached and cost ($120 
vs $2) per household per year. (From Auerbach, 2013a.)
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build up soil biology to productive levels. Many 
researchers have pointed to the need to change 
the way we produce food to reduce environmen-
tal impacts, use resources more effectively and 
develop sustainable food systems. On the other 
hand, many agricultural scientists dispute the 
capacity of  organic farming systems to ‘feed the 
world’, claiming that organic farming has much 
lower yields and therefore requires much more 
land; they also argue that more water is needed 
and that more carbon is emitted by organic sys-
tems than conventional systems.

Climate Change and Food  
Security in Africa

Under climate change, by 2050 nearly 10 billion 
people will require food security in a world 1.5°C 
warmer than today; in Africa by this date, prob-
ably more than 2 billion people will be compet-
ing for increasingly scarce water resources on 
this continent, and even with the 1.5°C warmer 
scenario, this will make rainfed crop production 
highly problematic in many areas.

According to reports of  the SR15 meeting of  
the IPCC in South Korea in The Guardian inter-
national edition, global temperature increases are 
likely to reach 2°C by the end of  the century (Watts, 
2018). Attempts are still underway to limit global 
warming to 1.5°C, which may avoid the most 
dramatic effects of  climate change, which would 
include widespread food scarcity and climate- 
related poverty for hundreds of  millions of  people.

At 2°C extremely hot days, such as those 
experienced in the northern hemisphere this 
summer, would become more severe and 
common, increasing heat-related deaths and 
causing more forest fires. But the greatest 
difference would be to nature. Insects, which are 
vital for pollination of  crops, and plants are 
almost twice as likely to lose half  their habitat at 
2°C compared with 1.5°C. Corals would be 99% 
lost at the higher of  the two temperatures, but 
more than 10% have a chance of  surviving if  
the lower target is reached.

(Watts, 2018)

The Guardian article reported on the IPCC 
Report which was commissioned by policy makers 
at the Paris Climate Talks in 2016. It quoted  
Dr Debra Roberts (Head of  Durban’s Environmen-
tal Planning and Climate Protection Department, 

and Co-chair of  the IPCC Working Group on Im-
pacts of  Climate Change) as saying that scien-
tists who reviewed the 6000 works referenced in 
the report, said the change caused by just half  a 
degree came as a revelation: ‘We can see there is 
a difference and it’s substantial,’ Roberts said. 
The IPCC warns in the same report that carbon 
pollution would have to be cut by 45% by 2030 
to maintain warming at only 1.5°C – if  only cut 
by 20%, the result will be 2°C of  warming – and 
come down to zero by 2050. ‘At the current level 
of  commitments, the world is on course for a dis-
astrous 3°C of  warming. The report authors are 
refusing to accept defeat, believing the increas-
ingly visible damage caused by climate change 
will shift opinion their way’ (Watts, 2018).

In acknowledging the recent Climate 
Research award by the AfriCAN Climate Consor-
tium, Roberts commented on the eThekwini 
Municipal website:

This award is further confirmation of  the 
leadership role that eThekwini Municipality 
plays in the global debate regarding how urban 
areas – especially those in Africa – should 
respond to the challenges of  climate change. 
EThekwini Municipality has gone from a passive 
consumer of  climate change data to an effective 
co-producer of  climate change adaptation 
knowledge. This new type of  knowledge is 
critical as it is capable of  driving innovative, 
local level action that improves the quality of  
lives of  people, ensures the sustainability of  
ecosystems and increases the long-term 
resilience of  the city.

(Mthethwa, 2018)

Roberts added:

this is confirmation of  my belief  that cities 
around the world are now generating a new 
breed of  local government official, officials that 
are capable of  bridging the gap between science 
and grass roots action. This emerging cadre of  
scientifically-inclined practitioners should be 
encouraged and developed if  cities want to 
remain globally competitive and reap the 
benefits of  a more environmentally aware post 
2015 development path.

(Mthethwa, 2018)

African cities, such as Durban and Dar es 
Salaam, will need to plan for: (i) temperatures 
well above 40°C; (ii) water scarcity which by 
2100 will be worse with temperatures likely to be 
2°C warmer; and (iii) the possibly catastrophic 



 The Developing Organic Sector in Southern and Eastern Africa 15

scenarios which are predicted to go with feeding 
over 4 billion people in Africa given these climate 
changes (M.J. de Wit, Director of  the Africa Earth 
Observatory Network (AEON), Nelson Mandela 
University, Port Elizabeth, 2018, personal com-
munication). De Wit and Stankiewicz reported 
on their research findings in the journal Science 
(2006) in an article entitled ‘Changes in surface 
water supply across Africa with predicted climate 
change’, predicting that perennial drainage dens-
ity (the amount of  runoff  generating peren-
nial streams) will decrease sharply with climate 
change. They point out that in higher rainfall 
regimes (mean annual rainfall (MAR) of  about 
1000 mm), given a 10% decrease in average pre-
cipitation, the decrease in drainage would already 
be about 17%, but if  the same percentage decrease 
occurs in drier areas (MAR of  about 500 mm), the 
decrease in drainage density would be about 50%.

The AEON database used in this research 
includes all rivers and lakes in Africa, and actually 
measured and ordered perennial and non- perennial 
rivers and streams in Africa, and found that 75% 
of  them are already unstable (de Wit and Stank-
iewicz, 2006). Their analysis showed that when 

MAR is less than 400 mm, there is no perennial 
drainage except in mountainous areas. Data pre-
sented in Chapter 12 of  this book shows how 
MAR for many towns in SA’s Eastern Cape province 
decreased over the past 20 years from 550 mm 
to 430 mm. This means that runoff  (or drainage) 
will be almost nothing in many of  these areas in 
the near future. The implication is that in drier 
years, some of  Africa’s major cities may completely 
run out of  water, with all the suffering which ac-
companies such an event. This can be seen for 
Cape Town, where this could happen as a result of  
a combination of  climate change, population 
growth and poor planning and infrastructure 
management (see Chapter 7, this volume). Sukhma-
ni Mantel’s beautiful map (Fig. 1.4) shows the 
main river systems of  SA, illustrating how the 
Orange River catchment extends all the way 
through Lesotho, and drains much of  the eastern 
parts of  SA. Maarten de Wit points out that the im-
pacts of  decreased perennial drainage density will see 
a dramatic reduction in the amount of  irrigation 
water available in many areas of  SA (M.J. de Wit, 
Director of  AEON, Nelson Mandela University, 
Port Elizabeth, 2018, personal communication).

Namibia

Mozambique

Zimbabwe

Swaziland

Lesotho
South Africa

Botswana

Fig. 1.4. The river systems of South Africa. (Copyright Sukhmani Mantel; used with permission.)
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Farmers will need to find ways of  using water 
more efficiently, and of  improving the water 
holding capacity of  soil. Most of  the freshwater 
available in SA is used for the irrigation of  arable 
lands, and it is often used rather inefficiently. Im-
proving WUE is a major theme of  this book, and 
research results will show that organic farming 
systems can help with this much-needed devel-
opment. To evaluate the role of  organic farming 
systems in helping Southern Africa to meet 
these challenges, long-term trials were estab-
lished in 2014. The study commenced with a 
baseline study (Chapter 18, this volume) to 
evaluate soil fertility and plant growth on the 
site where these trials were located (George 
Campus of  Nelson Mandela University, in SA’s 
Southern Cape), after which the first year of  the 
comparative trials was planted in November 
2014 (Mashele and Auerbach, 2016). The Man-
dela Trials have now completed 4 years after the 
baseline trials, and already the third year data 
shows good improvement in WUE and soil fertil-
ity, and a closing of  the yield gap (Chapters 19 
and 22, this volume). The trial site is shown in 
Fig. 1.5.

The research shows (Chapters 18–22, this 
volume) that organic farming brings about  certain 
improvements (higher soil organic matter, lower 

soil acidity, better soil biology, aerobic soil condi-
tions, greater WUE, improved soil water reten-
tion); while in wet years, low external input  
organic systems often yield 10–20% less than 
conventional systems, in dry years these systems 
often outyield the high-input high-risk conven-
tional systems.

Science Orthodoxy, Food Systems 
and Farming

We will present evidence from our research over 
the past 10 years, and make recommendations 
in the last two chapters of  this book, but when 
considering evidence-based policy related to 
food systems and farming, it is well to pause for a 
moment, and learn from history. What is healthy 
food? What is a healthy diet? What evidence is 
considered acceptable, and who is heard?

I wish to consider briefly three controversial 
recommendations related, first to diet, then to 
seed breeding, and finally back to diet. The first 
recommendation is that of  the American Heart 
Association (AHA), based on the Seven Countries 
Study led by Ancel Keys. According to Ilbury 
(2017), the AHA recommended for many years 

Fig. 1.5. The research trial site showing cabbages from the control treatment (left front, no fertilizer), 
conventional treatment (back left, fertilizer, no mulch) and organic treatment (right front, compost and mulch) 
with sweet potatoes behind and cowpeas back right (reported in detail in Chapters 18–22, this volume).
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that low fat, high carbohydrate diets would help 
to reduce the incidence of  heart disease. He quotes 
numerous researchers, including Nina Teicholz 
(2015), writing in the British Medical Journal 
(BMJ), entitled ‘The scientific report guiding the 
US dietary guidelines: is it scientific?’ The report 
questions both the methods and the conclusions 
of  the study, and found the study to be faulty and 
prejudiced. In response the Center for the Sci-
ence of  Public Interest, based in Washington, 
DC, issued a letter demanding that BMJ retract 
the article by Teicholz. After an extensive investi-
gation, the BMJ issued a statement in December 
2016 saying that, after further critical evalu-
ation, they stood by her article, and would not 
retract it.

In similar vein, in 2013, I found myself  at-
tacked by various agricultural scientists when I 
criticized the way Monsanto, Syngenta, DuPont 
and Bayer are dominating world seed produc-
tion, and interfering with the rights of  farmers 
to re-plant their seeds, and to exchange seeds 
with other farmers (Lombard, 2013). A number 
of  unfounded claims about what the scientific 
literature says about the quality of  organic food 
were made, and my statements were dismissed 
as ‘absolute rubbish’. Eventually, I was able to set 
the record straight about what the literature 
does say about organic food, showing that Lom-
bard had misrepresented the findings of  the 
study by the French AFFSA (Agence Française de 
Sécurité Sanitaire des Aliments – French Agency 
for Food Safety) (Auerbach, 2013b). Emily Walz 
(2009) published a note on scientific bias in 
Nature, reporting on several papers which had 
been published and which were critical of  genetic 
engineering, among others, papers by Chapela 
and later by Rosi-Marshall; she comments that 
those who:

suggest that biotech crops might have harmful 
environmental effects are learning to expect 
attacks of  a different kind. These strikes are 
launched from within the scientific community 
and can sometimes be emotional and personal; 
heated rhetoric that dismisses papers and can 
even, as in Rosi-Marshall’s case, accuse 
scientists of  misconduct. ‘The response we  
got – it went through your jugular,’ says 
Rosi-Marshall.

Attacks on scientific orthodoxy are not to be 
made lightly, especially where powerful vested 
interests are involved!

Returning to dietary recommendations, 
and the book by Daryl Ilbury (2017): Ilbury re-
ports on A-rated SA scientist Professor Tim 
Noakes, who was recently hauled before the 
Health Professions Council of  SA (HPCSA), on a 
charge of  unprofessional conduct, arising from 
his recommendations that babies thrive on high 
protein diets, and that high fat, high protein, low 
carbohydrate diets are healthy, and can help 
those suffering from type 2 diabetes. The HPCSA 
spent 2 years trying to prove that the recom-
mendations arising from the Seven Countries 
Study were correct, and that Tim Noakes was 
being irresponsible in giving different advice. 
After the extensive hearing, Advocate Joan 
Adams found Tim Noakes not guilty of  unpro-
fessional conduct. Ilbury (2017) quotes the As-
sociation of  Dietetics (which had lodged the 
complaint against Noakes) saying ‘We accept 
the verdict and … We welcome the precedent 
that this case provides on what we had con-
sidered unconventional advice’. Unless unscien-
tific studies are challenged as Nina Teicholz did 
in the case of  the the Seven Countries Study led 
by Ancel Keys, the majority of  scientists will ac-
cept the recommendations of  industry-funded 
research, whether it is scientifically valid or not.

The three examples cited above are given 
to show that scientific orthodoxy may be driven 
by vested interests, and may take unpleasant 
steps to support poor science. On the other 
hand, it is also true to say that unconventional 
scientific opinions can be based on very flimsy 
or anecdotal evidence. Robust science should 
examine evidence, and should test and re-test 
claims made in a range of  contexts. Thomas 
Kuhn (1962) points out that for a shift in a 
given conventionally accepted scientific para-
digm to take place, considerable evidence may 
be presented and ignored until the weight of  
the evidence becomes sufficient to convince a 
significant proportion of  respected scientists 
that the ‘new orthodoxy’ is in fact supported by 
solid evidence!

In presenting evidence in favour of  organic 
food and farming systems, I believe that agricul-
tural and nutrition science has come to just 
such a point where a paradigm shift is possible 
and indeed, where it is sorely needed, as the 
dominant paradigm is contributing to climate 
change, poor health and dependency in many 
countries.
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Conclusion

Technology alone (such as synthetic fertilizers, 
agrochemicals, genetically modified seeds and irri-
gation) will not solve the problems of  African food 
insecurity; it will not (as Jeffrey Sachs claims) ‘End 
poverty in our time’ (Sachs, 2005). What is re-
quired is systematic capacity building of  farmer 
institutions with farmer training using agroeco-
logical or ‘low external input sustainable agricul-
ture’ (LEISA) approaches. At the same time, it is 
vital to build market linkages, and to create con-
sumer awareness of  the importance of  dietary di-
versity. A LEISA approach will assist in increasing 
dietary diversity, and agroecology will support im-
proved agrobiodiversity, improved WUE and food 
sovereignty. Household food security will improve 
as small-scale farmers move to efficient subsist-
ence farming, and the rural economies will start to 
develop as they move into semi-commercial farm-
ing, and a market economy. Government policies 
for sustainable rural development will have to 
understand these inter-related, complex truths if  
they are to contribute to sustainable development.

The stark realities of  climate change in 
which African farmers find themselves will 

 require a range of  approaches to be developed 
including organic, agroecological, conserva-
tion and biological farming. As will be shown 
in Chapter 7, drought has dramatic impacts 
on food availability and price; Chapter 12 
shows how seasonal rainfall in the Eastern 
Cape has already decreased in many cases 
from 550 mm (enough to support most rain-
fed crops) to 430 mm with a high likelihood of  
crop failure. Professor Maarten de Wit of  
AEON, explains that a 10% decrease in pre-
cipitation in a high rainfall area would result 
in a decrease of  about 17% in drainage, 
whereas a 10% decrease in an area with a 
mean annual rainfall of  about 500 mm would 
cut surface drainage by 50% (de Wit and 
Stankiewicz, 2006).This would also likely re-
sult in decreases in forest species richness, as 
has happened in north-west Senegal.

What will help African farmers most will be 
strategies which allow them to use local re-
sources to adapt to the changing conditions 
without becoming dependent on chemical fertil-
izers and poisons; in turn, this will help African 
consumers to rear healthy children even when 
their financial resources are modest.
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