
E C S E C C  W O R K I N G  PA P E R  S E R I E S  1 0

From Industrial 
Agriculture to Agro 
Ecological Farming  

A South African Perspective 

Dr Tarak Kate
Dharmitra, India  

ECSECC is a multi-stakeholder policy research and development
planning organisation established in 1995. We are dedicated to 
evolving new forms of development cooperation between 
government, labour, organised business and developmental 
non-governmental organisations.

Contact ECSECC           
Physical Address: 12 Gloucester Road, Vincent, East London      
Postal Address:  Postnet Vincent, P/Bag X9063, 
 Suite No 3025246, Vincent 5247   

Telephone:  +27 (0)43 701 3400
Facsimile:  +27 (0)43 721 2704

Resource Centre: 168 Bu�alo Road, King Williams Town  
Telephone:  +27 (0)43 642 3852

www.ecsecc.org
Please write to bheksi@ecsecc.org, russell@ecsecc.org  or siv@ecsecc.org with comments on this publication.
For more information about ECSECC or if you would like to contribute to ECSECC’s working paper series. 



 

 

ECSECC Working Paper Series 
 
The ECSECC Working Paper Series was launched as a platform for publishing work in 
progress in areas broadly aligned with the strategic objectives of the Eastern Cape Socio-
Economic Consultative Council. Contributions are invited from ECSECC stakeholder 
communities as well as independent researchers/writers who share an interest in 
ECSECC’s overarching objectives. The working papers selected for publication are 
reviewed by the Working paper Editorial Collective. 
 
 

From Industrial Agriculture to Agro 
Ecological Farming – A South African 
Perspective 

 

 

Dr Tarak Kate 
Director, Dharamitra-an Eco-Technology Group for Sustainable 
Development, Wardha-442 001 (India); visiting faculty to Stellenbosch 
University, Stellenbosch (South Africa) 
 

 

October 2009 (Published March 2010) 

 
Working Paper Series No. 10 
 
 
Disclaimer: The contents of the ECSECC Working paper series do not necessarily reflect 
the views of ECSECC. ECSECC does not take responsibility for the views or accuracy of 
data/information contained in these pages. 



 

From Industrial Agriculture to Agro-Ecological Farming – A South African Perspective  2 

 

Abstract 
Agriculture in South Africa is discussed with particular emphasis on small farmers in the 
environment of the global food crisis and global warming. The disastrous impact of the 
green revolution from the Indian experience, neglect of soils and the loss of agro-
biodiversity and the dangers of genetically modified crops are highlighted as 
impediments to food security in South Africa. The challenges of land reform for the 
historically disadvantaged rural poor are discussed.  Given that much of South Africa’s 
agricultural land is marginal for cropping at best, agro-ecological farming systems must 
be encouraged as they provide sustainable livelihoods for rural communities in their 
utilisation of local bio-resources. 
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Abbreviations 
 
GLASOD: Global Assessment of Soil Degradation 
GDP: Gross Domestic Product 
GM:  Genetically Modified 
GMO:  Genetically Modified Organism 
Gt:  Gigatonne 
HYV:  High Yield Variety 
ha:  Hectare 
IAASTD: International Assessment of Agricultural Knowledge, Science and 

Technology for Development 
IPR:  Intellectual Property Rights 
FAO:  Food & Agricultural Organisation 
MDG  Millennium Development Goal 
MNC:  Multi National Corporation 
UN:  United Nations 
 
 
 
 

Terminology: 
 
Anaerobic:  The absence of free oxygen 
Biodynamic farming: Organic farming, which incorporates astrological and spiritual 

principles and practices. 
Biogas: Gaseous fuel, especially methane, produced by the fermentation 

of organic matter. 
Biota:   Animal and plant life of a particular region or habitat. 
Endogenous:  Relating to an internal cause or origin. 
Enteric:  Relating to or occurring in intestines. 
Exogenous:  Relating to or developing from external factors. 
Germplasm: Germ cells collectively. 
Land race: The ancestral form of plants now hybridised for cropping. 
Permaculture: Development of agricultural eco-systems intended to be 

sustainable and self-sufficient. 
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Global Food Crisis  
 
In recent years, the world began to experience a food crisis. Food importing countries in 
the southern hemisphere suffered most severely, as countries with a food surplus 
banned exports of food grains to safeguard the interests of their own populations. 
Spiralling fuel prices pushed up the prices of inputs essential for chemical farming and 
aggravated the problem. A hike in inflation, running at double-digit rates for about half 
of the world’s population, made life more miserable for the extremely poor families, as 
buying food accounts for almost half of their family budget (Foroohar, 2008). Between 
2006 and 2009, the average world price for rice rose by 217 %, wheat by 136%, corn by 
125% and soya beans by 107% (Ashley, 2008). During the first three months of 2008, 
international nominal prices of all major food commodities reached their highest levels 
in almost 50 years, while prices in real terms were the highest in nearly 30 years (FAO, 
2008). The FAO estimates that the number of hungry people increased by about 50 
million in 2007 as a result of soaring food prices. The dramatic rise of food prices caused 
unprecedented protests and food riots in many parts of the world.  
 
South Africa was, of course, also affected by the global food crisis.  It became a net 
importer of food for the first time, having historically been a net food exporter. 
(Watkinson and Masemola, 2008). Food prices were expected to rise rapidly in the 
subsequent year, as farmers planted less to compensate for escalating input costs 
(Schalkwyk, 2008). From 2006/7 to 2007/8, farm requisites increased by 21.6 % with a 
sharp spurt in the prices of fertilizers and fuel by 46.8% and 60.7%, respectively. During 
the same period, farm debt grew by 18.5%, accounting for almost 25.3% of the total 
assets (Coetzee, 2008). For many farmers, production costs increased beyond the value 
of their farms, indicating that few farmers would be able to survive crop failures. High 
production costs also contributed to inflating food prices, making food less affordable 
for families with few resources.  
 
The current crisis is governed by numerous linked factors; it has its roots in the 
industrialisation of the food production system, trade liberalisation, a switch from food 
crops to cash crops in the indebted countries under IMF and the World Bank structural 
adjustment programme. Other factors are the monopolistic control of the market by 
multinational corporations (MNCs) on the food value chain, neglect of natural resources, 
the effects of climate change resulting in increased instances of droughts and crop 
failures, shifting from food production to bio fuels, etc. Although the problem of food 
security has many dimensions, my discussion will be focused on farming systems and 
their management.  
 

“A world in which people are food secure is a world where all people have 
access to sufficient food to sustain a healthy and productive life; where 
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malnutrition is absent; and where food originates from well-integrated, 
competitive, and low-cost systems based on the sustainable use of natural 
resources, gender equity, and a reduction in child labor in agriculture. 
Enhancing people’s access to sufficient food means ensuring production 
for today’s 6.2 billion people and tomorrow’s possible 8.5 billion (by 
2030). It also means doing whatever possible to meet the Millennium 
Development Goal (MDG) of halving the proportion of people who suffer 
from hunger by 2015, which will require a rapid increase in productivity 
and an increase in social investments” (Braun and Keyzer, 2006). 

 

Impact of Green Revolution  
 
Farming with high chemical inputs gained impetus after the Second World War. 
Application of chemical fertilizers, pesticides and herbicides, coupled with use of high 
yield crop varieties seemed to miraculously boost farm outputs, first in the developed 
countries and later in developing countries.  
 
In India, this trend was adopted in the mid-sixties in the form of the ‘Green Revolution,’ 
towards the attainment of food self-sufficiency. It revolutionised the productivity of 
wheat and rice and the total grain production in the country quadrupled in the almost 
forty years since, compared to the pre-green revolution period.  This constitutes a surge 
from 48.1 million tonnes in 1951-52 to 206.4 million tonnes in 2004/05.  Besides the 
chemical inputs and HYVs, there have been other factors affecting this high grain output 
increase, such as the increase in the total area under cultivation and the cultivation of 
wheat and rice at the cost of pulses and oil seeds, an increase in the area under 
irrigation facilitating the raising two to three crops in a year. The annual increase in 
grain yields kept pace with the annual increase in population growth for almost three 
decades. As a result, a country that used to be heavily reliant on food imports was able 
to feed its very large population (the second largest in the world) and could even 
manage to export surplus food. The achievements by India during the Green Revolution 
were exemplified to other developing countries as a significant success story.  
 
In hindsight, green revolution technologies became clearly discernible as a menace 
during the past few decades, in the form of ecological and socio-economic impacts. A 
grim reality looms over India in the aftermath of the green revolution, with the annual 
growth of grain production stagnating during the past decade and no longer keeping 
pace with the annual population growth. These environmental and socio-economic 
implications have proved to be severely negative for the country. The excessive stress 
on use of chemical fertilizers for nutrient management have led to a gross negligence of 
soil maintenance, which has caused soil to become compacted, dead and unproductive.  
Rampant and unscrupulous use of pesticides has led to the continuous emergence of 
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new strains of pests, which soon adapt to newer versions of deadly pesticides.  This in 
turn has led to environmental pollution and caused great damage to the food chain.  
The excessive use of water for crop irrigation resulted in a substantial decrease in the 
water table and the salinisation of soils. The pollution of ground water by an increased 
level of fertilisers, especially nitrates and pesticides, is responsible for previously 
unknown health hazards. Punjab, a north-western province of India, known earlier as 
the granary of India, was dubbed the “cancer state” as a result of the extensive adoption 
of green revolution technologies and the consequent increase of cancer in the rural 
areas, linked causally to the agri-chemical pollution of ground water.  
 
The cost of crop production has escalated dramatically, due to the reduced efficiency of 
nutrient use, which demands an increased amount of fertilisers to maintain productivity 
at its previous levels, as well as increased doses of costly pesticides and higher prices of 
external inputs like hybrid seeds. Since the growth of input prices is not matched by 
market prices for the produce, profits dwindle. The situation has become extremely 
grave for poor small farmers - a majority amongst the farming community of India, (91.3 
% of Indian farmers own less than 4 hectares of land) largely dependent on rainfall and 
thus reliant on the vagaries of nature. Failure of crops due to the erratic monsoon in 
recent years and farmers’ high indebtedness to private money lenders who charge 
exorbitant interest rates, have brought them to despair.  A minister in the central 
government stated that over 125,000 farmers committed suicide during the past 15 
years. In the author’s home region of Vidarbha, about 8500 farmers from 6 cotton 
growing districts committed suicide in 3 years and the phenomenon continues 
unabated. 
 
Many African countries feel that they have “missed the bus” of the green revolution and 
plan to adopt these technologies to boost local food production. It is vital that these 
countries learn from the high ecological, economic and human price paid by India.  
Farming with chemical inputs should not be an option towards reaching a sustainable 
level of food production. 
 

Fallacy of GMO Solution   
 
Multi National Corporations like Monsanto propose that Genetically Modified foods can 
feed the world in future, claiming that higher productivity levels would be achieved by 
adopting GM technologies. They claim that GM food is environmentally friendly, as 
growing it requires fewer pesticide inputs. Studies ranging from a period of three to five 
years undertaken in India and elsewhere, have proven that these claims are untrue. 
Moreover, it is alleged that high health risks are incurred by the consumption of these 
foods, as shown by some laboratory experiments conducted on rodents. There could 
also be a risk of contamination of wild land races of crops, as experienced in Mexico in 
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the case of corn (Mexico is considered to be the origin of corn and is endowed with 
thousands of corn land races) where they allegedly damaged the genetic base of the 
crops, contaminating the natural germplasm, thus creating ongoing problems. With GM 
crops becoming a popular choice, a choice influenced by the hybrid seed market being 
controlled by agribusinesses, it is possible that the seed industry (and as such the access 
to seeds in general) will be owned by a few MNCs who dominate the agricultural 
markets. The promotion of GM technology also raises issues such as ownership of 
agricultural resources and Intellectual Property Rights (IPRs), which will not be in the 
public domain. A report of the United Nations’ International Assessment of Agricultural 
Knowledge, Science and Technology for Development (IAASTD) which was an outcome 
of the deliberations of five days’ conference held at Johannesburg from 7-11 April, 2008 
and consisting of scientists, civil society leaders, and corporate and government 
representatives from 61 countries, which received sanction from the governments of 57 
countries, (excluding Australia, Canada and the USA) has stated in very clear terms that 
GM technology is not a viable option in solving the issue of  food insecurity facing the 
world today as this option is laden with numerous health, environmental and socio-
economic risks (IAASTD, 2008).  
 

Neglect of Soils 
 
Soil is an important entity, influencing the level of agricultural productivity of any arable 
land. The land surface of the earth covers 13.0 billion hectares, of which only 3.2 billion 
hectares are potentially arable (Oldeman, 1994). About half of this potentially arable 
land is currently cropped and 41% is considered moderately or highly productive. Over 
the years, especially during the green revolution, there has been an unprecedented loss 
of topsoil worldwide. The Global Assessment of Soil Degradation (GLASOD), based on 
continental estimates of the extent and severity of soil degradation from World War II 
to 1990, concluded that 1.97 billon hectares (23% of the globally used land) had 
suffered degradation. 38% of all agricultural land had been degraded, along with 21% of 
permanent pasture and 18% of forests and woodland. Of the degraded soils, 58% were 
in drylands and 42% in humid areas. Water erosion was the major cause of degradation; 
followed by wind erosion, soil nutrient depletion and salinisation. Overgrazing was the 
leading proximate cause, followed by deforestation and agricultural activity (Sherr, 
1999). It has been noted that 70% of the drylands of Africa, Asia and South America are 
degraded (Dregne and Chou, 1992). Degradation of arable land obviously has a telling 
effect on the agricultural productivity, which would be crucial for the developing 
countries of the southern hemisphere.  
 
South Africa has 100.7 million hectares of farmland, including potential arable land and 
grazing land. Only 35% of this land receives enough rainfall suitable for dryland crop 
production. Only 13% of the total arable land (14 million ha) is considered to be suitable 
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for healthy crop production (Lacker, 2005). Lands in South Africa are mostly shallow, 
sandy, fragile and extremely vulnerable to various forms of degradation. It is, therefore, 
extremely important to take all possible precautionary measures to rehabilitate and 
preserve the soils, in order to ensure food security in the future.  

Loss of Agro biodiversity 
 
Agro biodiversity relates to soil and the terrestrial and to some extent aerial biota 
present in farms.  It is represented by soil micro and macro flora and fauna; perennials 
like trees and bushes, crop varieties, types of weeds, predator populations, visiting 
birds, etc. Agro biodiversity, if properly maintained and managed, accounts for 
improvement in soil health, better nutrient flow, efficient water use, protection of 
crops, security against the vagaries of nature and higher cumulative yields. However, as 
a result of monoculture, coupled with the unscrupulous use of chemicals under 
conventional farming, agro biodiversity has registered a tremendous loss. This situation 
has resulted in loss of stability and sustainability of the farming system and security for 
the farmers. However, there is a growing concern in the recent years about the issue of 
agro biodiversity. Maintaining agricultural biodiversity is vital to long-term food security 
as it is vital insurance against crop and livestock disease outbreaks and improves the 
long-term resilience of rural livelihoods to adverse trends or shocks (Pimbert, 1999). 

 

Agro ecological farming 
 
Agro ecology is now emerging as a new branch of agriculture based on ecological 
principles. Unlike the reductionist approach imbued in chemical farming, ecological 
farming is holistic in nature. It is less capital intensive as it is based on efficient use of 
locally available bio resources. Instead of the input-output paradigm of industrial 
agriculture, it relies more on cyclic movement of nutrients, water and other resources 
and honours a high level of biodiversity in the system. It is a simulation of the natural 
ecosystem within the farming system. Agro ecological farming, therefore, offers many 
benefits in the form of sustainability, stability, security and higher cumulative 
productivity. It is well suited to small and resource poor farmers. 
 
Organic farming, biodynamic farming and permaculture are different forms of agro 
ecological systems, which are being presently practiced in different parts of the world. 
They are mainly based on judicious use of locally available bio resources and follow 
ecological principles for efficient management of nutrients, pests and water. These 
systems offer production of multiple crops at sustainable levels and at lower cost 
compared to industrial agriculture. There is scope for further improvement based on 
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close examination of the biological processes of the soils and an understanding of the 
interactions among the various components of a biodiverse system. 
 
In recent years, increasing scientific attention has been focused on endogenous 
biological processes within soil systems, which offer opportunities to increase 
agricultural output with minimal dependence on external inputs (Noordwijk et. al., 
2004; Uphoff et. al., 2006). There is growing evidence to show that a variety of crops can 
be cultivated more abundantly and at lower production cost by managing and 
intensifying endogenous soil systems using the existing genetic potential of crops, 
achieving a substantial increase in output ranging from 50-100% (Uphoff, 2006). By 
comparing average yields of organic versus conventional or low-intensive food 
production and estimating the average yield ratios (organic: non-organic) for the 
developed and developing world, (Badgley, et.al. 2007) modelled a global food supply 
which could be grown organically on the current agricultural land base. Their model 
estimate indicates that organic methods could produce enough food on a global per 
capita basis to sustain the current human population and potentially an even larger 
population, without increasing the agricultural land base. They also calculated the 
amount of nitrogen potentially available from fixation by leguminous cover crops used 
as fertilizer and based on the data collected from temperate and tropical agro 
ecosystems, concluding that leguminous cover crop could fix enough nitrogen to replace 
the amount of synthetic fertilizer currently in use.  
 
The green revolution paradigm of excessive stress on application of fertilizers and 
amendments for overcoming the soil constraints is focused mainly on production goals, 
giving little attention to ecological functions. Modern agricultural systems based on 
exogenous inputs were, in fact, bypassing the millions of small and resource poor 
farmers of the world who were dependant on poorly endowed lands as the green 
revolution technologies were neither appropriate nor affordable (Uploff, 2007). The 
alternative paradigm for soil science and management particularly addresses the 
farmers who are managing marginal lands with a combination of biophysical and socio-
economic constraints by relying more on biological processes by adapting germplasm to 
adverse soil conditions, enhancing soil biological activity and optimizing nutrient cycling 
to minimize external inputs and maximizing the efficiency of their use (Sanchez, 1997).  
 
The UN’s IAASTD report concludes that small-scale, agro ecological farming will be more 
effective at meeting today’s challenges than the presently dominant energy and 
chemical-intensive paradigm of industrial production.  
 

Global warming and Agro ecological / Organic Systems  
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According to the Intergovernmental Panel on Climate Change (IPPC), the annual amount 
of greenhouse gases emitted by the agricultural sector is estimated at between 5.1 and 
6.1 gigatonnes of CO2 equivalents in 2005. This represents approximately 10-12% of 
total greenhouse gas emissions. Of these emissions, methane accounts for 3.3 Gt 
equivalents and nitrous oxide for 2.8 Gt CO2 equivalents annually, while net emissions of 
CO2, at only 0.04 Gt CO2 equivalents per year, are small (ITC-FiBL, 2007). High nitrogen 
levels in the soil from synthetic and organic fertilizers contribute to nitrogen oxide 
emissions, while enteric fermentation by ruminants, anaerobic turnover in rice fields, 
manure handling, compaction of soils resulting from the use of heavy machinery and 
biomass are responsible for methane emissions. According to current projections, total 
green house gas emissions from agriculture are expected to reach 8.3 Gt CO2 
equivalents per year in 2030, compared to the current level of approximately 6 Gt CO2 
equivalents annually. In the light of this, IPCC has suggested a range of measures for 
mitigating green house emissions from agricultural ecosystems, which include improved 
cropland management (including nutrient management, tillage/residue management 
and water management), improved grazing land management and restoration of 
degraded lands.  
 

“Around 50 – 80% of the organic carbon that was once in the topsoil has 
been lost to the atmosphere over the last 150 years or so, due to our 
failure to take care of the earth as a living thing. By inference, degraded 
soils have the potential to store up to five times more organic carbon in 
their surface layers than they currently hold, provided we change the 
way we manage the land. With appropriate changes to land 
management, agricultural soils have the capacity to sequester and store 
large volumes of carbon, thus improving microbial content, biological 
activity, fertility, structure, stability, resistance to erosion and ultimately 
biodiversity, productivity and profitability. Increasing soil carbon can 
significantly reduce the impact of dry land salinity, reduce sedimentation 
rates in rivers and streams, improve water quality, improve air quality 
and decrease the impact of the Greenhouse Effect, global warming and 
climate change”(Jones, 2006). 

 
The complete ban on chemicals and reduced livestock units per hectare, as practiced 
under the organic system, has the potential to reduce the concentration of easily 
available mineral nitrogen in soils and thus N2O emissions. Moreover, systems such as 
diversified crop rotation and organically managed soils, contribute to the improvement 
of soil structure and aeration, which significantly lowers mobile nitrogen concentrations, 
playing an important role in reducing nitrous gas emissions. Under conventional 
farming, livestock production is generally considered separately from crop systems.  In 
both systems, the use of synthetic fertilizers, manure or slurry from the dairy, beef or 
no-farm ruminants have become environmental problem. Integration of livestock and 
cropping systems may reduce the impact of food production on global warming. Since 
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organic systems are aimed at balancing nitrogen input and output due to its limited 
availability and thus attaining high nitrogen use efficiency through soil biological 
processes, the greenhouse gas emissions under such systems are lower than those of 
conventional farming systems (ITC- FiBl, 2007).   
 
The ratio between the unproductive phase of young cattle and the productive phase of 
dairy cows is favourable within organic systems because, calculated on the basis of the 
total lifespan of organic dairy cows, less methane is emitted. Organic cattle husbandry 
contributes positively to reducing methane emissions by aiming towards animal 
longevity (ITC- FiBl, 2007). Similarly, controlled anaerobic digestion of manure and waste 
combined with biogas digestion can help reduce methane emissions, thus helping to 
mitigate climate change.  
 
Arable croplands and permanent pastures lose soil carbon through mineralisation, 
erosion and overgrazing. Global land loss is estimated at 12 million hectares per year, 
which is 0.8% of the global cropland area of 1513 million hectares (Pimental et al., 
1995). Agro ecological practices developed in recent years have helped to maintain soil 
fertility and soil quality. Reduced tillage at minimal level enhances soil conservation and 
reduces wind and water erosion (Holland, 2004). Agro ecological/organic land 
management comprising recycling of biomass or manure, mixed cropping, crop 
rotations, etc. helps prevent soil erosion and convert carbon losses into gains. Farm 
comparisons and long-term field trials show that organically managed soils have 
significantly higher organic matter content (Foereid and Hogh-Jenosn, 2004).  Agro 
forestry or an integrated system comprising annuals and perennials grown in multiple 
canopies has been proved to be effective in soil, water and organic matter conservation. 
All these measures help with carbon sequestration. 
 
It is been pointed out that agro ecological/organic systems have greater potential to 
adapt to climate change since increased organic matter in the soil and preservation of 
soil fertility has greater potential in maintaining productivity in the event of extreme 
conditions like drought, irregular rain fall, flooding and rising temperatures (ITC-FiBl, 
2007). Properly managed and organically rich soils retain significantly more rainwater 
due to the sponge-like properties of organic matter. Experience with the degraded soils 
of the arid tropics has shown that agricultural productivity can be enhanced using soil 
fertility building techniques. In the Tigray province of Ethiopia, yields were increased by 
restoring to soil fertility through compost application and the introduction of 
leguminous plants, both at farm and regional level, rather than brought about by using 
mineral fertilizers (Edwards, 2007).  
 

Issue of small farmers 
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Small farmers form the majority of the farming community of most developing 
countries. In India, 78% of the farmers hold less than 2 ha of land, of this, 59.4 percent 
hold just less than a hectare; together they hold 27.4 percent of the total operated area 
(MoA, 2001). The land holding profile of South Africa shows that 50,000 large farmers 
hold 85.6% of the total arable land, while about 240,000 small-scale farmers provide 
livelihoods for more than a million members dependants.  Three million marginal 
farmers, mostly located in the communal areas of their former homelands produce food 
primarily to meet the subsistence needs of their families.  The average area owned by 
small and marginal landowners is less than 1.3 hectares (Ortmann and Machethe, 2003).  
 
Small and marginal farmers all over the world are resource poor and own degraded or 
partially degraded lands, which are cultivated under rain-fed conditions.  They are at the 
mercy of the vagaries of nature. Due to poor soil quality and dependency on the rains, 
which have become more erratic in recent years, crop productivity of the land is very 
low and hence insufficient to meet the food needs of their families. They suffer from 
abject poverty and malnutrition. In the absence of proper credit systems, small farmers 
resort to private moneylenders and fall into debt. In the absence of sustainable 
livelihood opportunities in their natural habitat, some members of their families migrate 
to urban centres, fully or partially, to support their family needs.  
 
It is this category, farmers need maximum support in terms of infrastructure and 
knowledge, to attain optimal productivity on their lands at sustainable levels with 
minimal monetary inputs. There is now sufficient evidence to show that small farms can 
be made highly productive following sound agro ecological practices.   
 
Pretty (2006) gives a detailed account of the largest study of sustainable agro 
ecosystems, involving an analysis of 286 projects in 57 countries, covering 12.6 million 
small farmers who were engaged in transition towards agricultural sustainability over 37 
million hectares of land. For the 360 reliable yield comparisons from 198 projects, the 
mean relative yield increase was 79% across the very wide variety of systems and crop 
types. A study of 144 projects has shown that water productivity was enhanced after 
the adoption of agro ecological practices; under rain-fed circumstances, efficiency of 
water use was improved by 70.2%, 102.3% and 107.5% for cereals, legumes, roots and 
tubers respectively, and 256.6 % for vegetables and fruits, when compared to the pre-
intervention phase.  
 

Challenge of land reform in South Africa 
 
The issues of food security and providing sustainable livelihood opportunities have 
become more crucial to South Africa in the context of poverty, unemployment, 
economic inequality, social, crime and health issues. Although the economy is faring 
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well in terms of annual GDP growth, unemployment and poverty are on the rise.  From 
1995-2002, unemployment rose sharply from 16-29% and if the people who are too 
discouraged to continue to actively seek work are included, the figure rises to 40% 
(Cousins, 2005). Between 45-55% of the population of South Africa live in poverty. Rural 
poverty is a major problem, as over 70% of all poor people reside in rural areas and 
nearly half of them are chronically poor (Aliber, 2003). Currently around 4.2 million, 
which comprise about 20% of the adult population, are victims to HIV/AIDS. If proper 
measures are not put into action, the cumulative deaths are expected to grow to about 
6 million people in South Africa, resulting in more than 1 million AIDS orphans by that 
year (de Swart, 2003 quoted form Cousin, 2005).  In the face of these issues, it will be a 
daunting task to create sustainable livelihoods in the rural areas, besides creating 
opportunities for improvement in the quality of life, to be reflected in the form of 
improvement in education and health facilities as well as other aspects of rural 
development.  
 
The process of Land Reform in South Africa has created a lot of hope among the socio-
economically neglected population in rural areas. This social aspiration among landless 
people, of having access to land as an asset to generate livelihood for their families, is 
now seen as a way of garnering strong political support, as evident from the 
proceedings of ANC National Conference held at Polokwane in December 2007. 
However, land reform in itself will not solve the problem of creating livelihoods, unless it 
is suitably coupled with appropriate agrarian reform policies. The central focus of 
agrarian reform is the political economy of land, agriculture and natural resources 
(Cousins, 2005).  
 
Two of the recommendations of the ANC National Conference relate to “… supporting 
subsistence food production, expanding the role and productivity of small-holder farming 
and maintaining a vibrant and competitive sector …” and “Supporting growth of rural 
market institutions including through the provision of infrastructure and by helping rural 
communities and small farmers to build organizations which help them to access 
markets”  (ANC, 2007). This offers new opportunities for designing an appropriate land- 
use planning strategy for the benefit of smallholders engaged in food production, as 
well as for emerging farmers. This new strategy should aim at engaging the rural 
population in building up nature’s capital, which has been constantly eroded over the 
years. This erosion is reflected in the form of loss of topsoil, lowering of water tables 
and loss of biodiversity. If the rural masses are engaged in developing these natural 
resources, the process in itself will lead to creating foundations for sustainable 
livelihoods for the people. A case study of ‘Hiware-bazaar’ village in India is exemplary in 
this regard.  
 
Hiware-bazaar is small village in the drought-prone area of Maharastra State in India, 
inhabited by about 180 families. These families were mostly smallholders engaged in 
tending their lands under rain fed conditions in the absence of irrigation facilities. The 
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village suffered heavily for from severe droughts for many years in succession during the 
mid-seventies. It was transformed through strong community action stewarded by the 
village itself. The watershed management and afforestation programmes implemented 
on the surrounding barren hillocks, coupled with a social ban on open grazing and felling 
of trees, and the banning of thirsty demanding crops like banana and sugarcane, led to 
the water table rising and an abundance of fodder for livestock.  The economic use of 
water for growing grains, pulses, legumes and vegetables as well as dairy activity 
undertaken by women, provided permanent livelihoods. Through its own cooperative, 
the village markets its produce to nearby urban centres without using any ‘middle men’. 
This traditionally poor village is now booming economically, which generated improved 
sanitation, education, healthcare and roads, as well as the installation of biogas plants in 
every house. The village has also shown a social transformation; female empowerment, 
a ban on liquor consumption and the honouring of secular values. It is noteworthy that 
this village has now witnessed a process of return migration as some of the families, 
which earlier left the village in search of jobs elsewhere, have returned to the village. 
Hiware-bazaar has now become an inspirational force to other villages in India.   
 
Any attempt at rural transformation demands a strong political will, supported by 
committed social action.  
 

Scientific research agenda and policy change 
 
In South Africa, agricultural research in general has catered to the needs of large 
commercial farmers and has been trapped in an agri-chemical syndrome. It needs to be 
shifted for the benefit of the small farmers. Instead of agriculture being driven by 
market input, the stress should be on the efficient use of locally available bio resources. 
Instead of ‘high input, high output and high risk’ technological practices, a new strategy 
could be ‘low input, moderate output and low risk’. This also makes sense in the light of 
the erratic behaviour of our changing climate and would be appropriate for all farmers.  
 
There is a need for interdisciplinary research work on evolving agro ecological systems 
adapted to local climatic conditions and exploring areas such as the biological processes 
of soil systems, enhancing biomass productivity, the study of biodiversity, nutrient and 
water use efficiencies, zero tillage, ecosystem services, cost benefits, environmental 
economics, the resilience characteristics of such systems under extreme climatic 
conditions, documentation and validation of indigenous knowledge and traditional 
practices. A beginning could be made by undertaking studies into the comparative 
performance of established organic farms versus conventional farms. This research is of 
direct relevance to the needs of the rural people, it requires to be supported through 
public funds and this demands a positive change in the government policies.  
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Conclusion 
 

i. The food crisis being faced today is not a short-term phenomenon. It is the 
outcome of many factors such as neo-liberal policies, market oriented 
domination of industrial agriculture, depletion of natural resources and 
neglect of soil. A fresh approach and paradigm shift in strategy is required to 
address the problem.  

ii. An agro ecological approach is necessary to govern the farming systems in 
the future based on building up natural resources and their sustainable use, 
rather than agrichemical and input oriented agriculture or biotechnical 
interventions such as GM technology. 

iii. Agro ecological systems are most appropriate for the small, marginal and 
resource poor farmers who represent the majority of the farming 
community, since these systems are based on locally available bio resources 
and do not involve procurement of external inputs. Their integration with 
livestock or perennial systems can be highly productive.  

iv. Rural communities can be involved in community action in building natural 
resources like soil, water and biodiversity, which can form a strong base for 
their long-term sustainable livelihoods.  

v. Region specific interdisciplinary scientific research is necessary for biomass-
based agriculture, which needs to be supported through public funds since it 
is aimed at benefiting the rural communities at large. 
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