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Editorial

Guest Editorial
Commercialisation of
smallholder faming
Formerly leader of the International Development Group at Silsoe Research Institute, Brian Sims
is now an FAO agricultural mechanisation consultant focusing on the needs of conservation
agriculture.

Smallholder farmers are responsible

the climate, land degradation, and

the value of encouraging the

for producing about 80 percent

the availability of energy and water

manufacture and marketing of

of the food in developing countries,

resources. We therefore need to be

locally-made hand-tools (frequently

and their importance in contributing

looking very seriously at the

by part-time smallholder farmers

to the global food supply chain

different

practices

themselves) is discussed in this

seems set to increase in the future.

currently used, and opportunities for

issue. Sustainable crop production

The population drift from rural to

alternative practices to increase

intensification (SCPI), the bedrock

urban sectors continues and we

agricultural

while

of the UN Food and Agriculture

expect there to be over 60 percent of

minimising the impacts on the

Organisation’s Save and Grow

developing country populations

environment. In today’s globalised

approach, is underpinned by the

living in towns and cities in the

neo-liberal

principles driving the conservation

urban sector by 2030. (In fact Sir

coercion is not an option. Offering

agriculture

John Beddington estimates that

access to attractive alternative

(FAO, 2011). Theodor Friedrich’s

there will be 29 cities with greater

practices, strengthening supply

contribution brings us up-to-date

than 10 million inhabitants in 2025

chains, improving infrastructure

on the evolution of CA and the

– see the ‘Perfect Storm’ review in

(including cell phone networks) and

possibilities

Bookstack). This, coupled with the

market

providing

smallholder farmers in terms of

alarming forecast of two billion

opportunities to learn technical and

sustainable production increases

more mouths to feed by 2050,

business skills are amongst the

and

means that it would be helpful to

actions that governments and

services.

attract more smallholders into the

developmental organisations are

commercial market sector. At the

increasingly taking on board.

same

time,

current

agricultural

production,

economic

access,

and

system,

farming

(CA)

that

enhanced

revolution

it

offers

to

environmental

Improving the efficiency of scarce
input use is clearly something that

practices with increasing use of

There are many possible ways to

is good for both profitability and

mechanisation and chemical inputs

proceed. Value addition by small-

protection of natural resources,

(fertilisers, pesticides, herbicides) are

scale agro-industries as a possibility

and Josef Kienzle brings several

unsustainable with their impact on

was examined in Ag4Dev16, while

smallholder farmer-focused options
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to our attention. This is a dynamic

and a legacy still available to all

maintains a keen interest in

growth area and further important

(www.ruralfinance.org).

the subject and is a source of

developments are expected in this

valuable up-to-date information

field. One example would be the

In the final article on the theme,

(www.fao.org/ag/ags/agricultural-

development of laser land-levellers

Antony

marketing-linkages/linking-farmers-

for two-wheeled tractors in India.

commercialisation of the small-

Levelled fields have a dramatic effect

holder-grown

on irrigation water-use efficiency

Artemisia annua. This illustrates

with savings of up to 30 percent of

many of the issues that arise with

water being reported; while at the

smallholder-grown commodities. In

same time there are yield increases

International Agricultural Research

of around 20 percent.

Another

News, Geoff Hawtin provides several

important area of precision farming

more examples of on-going research

is controlled traffic farming (CTF),

into commercialisation of small-

which

holder agriculture.

to

keeps

precisely

on-farm

vehicles

defined

Ellman

describes

medicinal

the

to-markets/en/).

crop
Brian Sims
Guest Editor

1

Specifically: http://www.egfar.org/news/linkingfarmers-market-enhancing-poverty-reductionmarket-access-rwanda-through-agroprocessing
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wheel

tracks, practically eliminates soil

The role of livestock (of all sizes

compaction, and can result in yield

from silkworms to birds to alpacas

increases of 20 percent or more.

to bovines) can make a vital
contribution to the commercial

As the mechanisation essential for

success of smallholder farming. As

SCPI becomes more complex, so

the theme was explored in detail in

the need to ensure its correct

Ag4Dev17, it has not been repeated

application becomes increasingly

in this issue. And of course greening

important. Martin Hilmi discusses

the

one way of ensuring that expensive

incorporation

equipment is not only used properly

practices in smallholder agriculture

but that it is carefully costed to

makes

ensure that it is profitable. This is

environmental sense, as Roger

through equipping and training

Leakey points out in his book

rural sector entrepreneurs (often

‘Living with the Trees of Life’

smallholder farmers themselves)

reviewed in Ag4Dev18.

environment

strong

through

of

FAO, 2011. Save and Grow. A policy makers’
guide to the sustainable intensification of smallholder crop production. Rome, Italy. Food and
Agriculture Organization of the United Nations.
102 pp.

the

agroforestry

economic

and

who can then make a living by
providing quality mechanisation

Linking farmers to markets has been

services in the rural sector. Key to

a topic of great interest to the Global

the success of this development is

Forum on Agricultural Research

an understanding of the financial

(GFAR) and a look at their website

implications, and this is where

(www.egfar.org)1 will provide useful

Jennifer Heney’s contribution is so

ideas to those wishing to put a wider

relevant.

range of options at the disposal of

Jennifer

Before leaving FAO,
established

the

Rural

smallholder farmers.

The Rural

Finance Learning Centre, a valuable

Infrastructure and Agro-Industries

source of inspiration and material,

Division

(AGS)

of

FAO

also
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8th Hugh Bunting Memorial Lecture

Horticulture - the key ingredient in the
developing world for nourishing families,
empowering women, and commercialising
smallholders
JDH (Dyno) Keatinge

Dyno Keatinge is Director General of AVRDC, The World Vegetable Center based in Taiwan, and
Visiting Professor of Tropical Agriculture at the University of Reading. He has worked globally as
an agronomist and has spent time over the last 40 years working at the University of Manitoba in
Canada, at Queens University in Belfast, at the University of the West Indies for the UK Department
for International Development (DFID) in Trinidad, at the International Center for Agricultural
Research in the Dry Areas (ICARDA) in Syria, Pakistan and Turkey, and at Reading University in the
UK. Also, Africa-wide at the International Institute for Tropical Agriculture (IITA) in Nigeria and
throughout the semi-arid tropics at the International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT) based in India. At present, he guides the research and development activities of
AVRDC to strengthen vegetable production and promote increased vegetable consumption
worldwide.

Introduction
I was privileged to work with Hugh Bunting at the close of his
career in the late 1990s whilst I was at Reading as Professor of
Agricultural Systems and Management. I am honoured now
to hold the same title he used as an Emeritus Professor of
Tropical Agriculture. I was also pleased to have held a senior
position at the International Institute of Tropical Agriculture
(IITA) in Nigeria – the establishment of which was Professor
Bunting’s most lasting career achievement. To then have the
esteem of presenting the annual lecture in his name gives me
the opportunity to repay a small portion of the mentoring debt
that I owed him when I joined Reading in 1993 as a young and
inexperienced professor.
In my view, the policy makers of agriculture are currently being
led astray by out-of-date green revolution thinking fixated on
garnering further productivity from staple cereals worldwide.
It will be a significant world policy failure if, in 2050, we can
actually feed the world’s population, but at the same time fail
to adequately nourish it. Last year’s Bunting lecturer - Andrew
MacMillan - was also of the opinion that ‘the world food system
is in a mess…’; however, my ‘solutions’ diverge from his, as I
operate from the substantially narrower perspective of
horticulture.
Farmers will inevitably struggle to grow themselves out of
poverty when they are restricted to small land holdings and
grow only staple crops. A different approach incorporating
much greater on-farm diversity is called for if we are to
seriously address the Millennium Development Goals of
eliminating poverty, reducing child mortality, stunting and
issues associated with malnutrition, and delivering better
female health and empowerment (Dias, 2011).
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These admittedly strident views have been promulgated
globally by me and a few others representing the Diversity for
Development Alliance (Global Horticultural Initiative, the
International Society for Horticultural Science (ISHS), AVRDC,
Bioversity International, Crops for the Future, International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT),
International Center for Agricultural Research in the Dry Areas
(ICARDA), International Livestock Research Institute (ILRI),
World Fish Center, etc). I believe that the message is perhaps
now finally being absorbed at least at the donor agency level
and at the UK Department for International Development
(DFID) in particular. I will attempt to justify my views in the
remainder of this paper.
Failure to make sufficient vegetables available to the general
population (current consumption is <200 g/day) so that they
can be incorporated in a sensible, balanced diet may result in
substantial child mortality or stunting (Keatinge et al, 2011).
This supply failure can be due to the lack of local production,
ignorance of the importance of fruit and vegetables for health,
or most common, prices in excess of what the poor can afford.
To complicate matters, it is clear that not all vegetables are
equal when it comes to human nutritional value. For women in
the first trimester of pregnancy, where potential malnutrition
is a major threat to human health and effective reproductive
development, eating white cabbage and red tomatoes, for
example, may in fact provide only small amounts of the key
micronutrients required for the health of mother and foetus
(Keatinge et al, 2011); these vegetables are neither vitaminrich (they are low in vitamins A and E) nor are they nutrientdense with respect to iron, zinc, calcium or folate. Likewise,
staple cereals and root crops contain only trace amounts of
these particular micronutrients vital for human health.
Healthy balanced diets for pregnant women should include

8th Hugh Bunting Memorial Lecture

substantial quantities of nutrient-dense fruit, vegetables and
pulses. Many indigenous vegetables are often substantially
nutrient-dense with vitamins and minerals, particularly in
pro-vitamin A, such as amaranth (Amaranthus spp), cowpea
leaves and pods (Vigna unguiculata), African nightshade
(Solanum scabrum), and roselle (Hibiscus sabdariffa) - a rich
source of easily preserved vitamin C (Fasoyiro et al, 2005).
Moringa (Moringa oleifera) is also particularly rich in a range of
vitamins and minerals (Afari-Sefa et al, 2012) and is used when
dried to fortify baby food or ready-to-use therapeutic foods, such
as Plumpynut, recommended by the World Health Organization.

Nourishing families
If a dietary-based solution to malnutrition that includes
vegetables and fruits is to be devised and promulgated widely,
then it will be of fundamental importance that those foods be
suitably nutrient-dense and provide a range of vitamins and
minerals, whether they are indigenous or globally important
species. Globally important vegetables such as tomatoes can
be nutrient-dense, but to supply pro-vitamin A precursors they
need to be orange/yellow in colour rather than red (Stommel,
1992). It is an unfortunate fact, as indicated by Davis &
Riordan (2004), that since 1950 most breeding efforts
for vegetables in the developed world have marginalised
nutritional content in pursuit of appearance, extended shelflife, yield, etc. As a result, the comparative nutrient density of
today’s vegetables has substantively decreased.
Evidence from AVRDC surveys in Asia and Africa indicates that
indigenous vegetables account for about 50 percent of per
capita vegetable consumption in developing countries. In
Tanzania, for example, the poorest third of the human
population gets almost half of its vitamin A requirements from
indigenous vegetables alone (Afari-Sefa et al, 2012). Given the
challenge of attaining the Millennium Development Goals,
it seems most unwise not to devote considerable research
attention to these species. Regrettably, this is not the case;
generous long-term funding for indigenous vegetable research
remains extremely limited. In addition, as bio-availability of
minerals and vitamins may also be a severe constraint when
humans consume fruit and vegetables (De Pee & Bloem, 2007),
it is also surprising that more investment is not made in
disciplines such as home economics and nutrition. These,
through teaching and advocating food combinations and
cooking methods, strive to maximise dietary benefits to
maintain and enhance human health and longevity.
Keatinge et al (2012) comprehensively surveyed literature on
home, community, hospital, prison and other vegetable
gardens in which produce is grown specifically for home
consumption, and concluded that these gardens bolster
human nutrition, build social capital, and provide considerable
economic returns. Introducing policies of not relying on
imports and helping families to ‘grow their own’ are actions
many regions in the developing world might thus profitably
adopt further. However, one major constraint does exist. It is
no simple thing to obtain seed, particularly of indigenous
vegetables and non-hybrids, for home gardens in many of the
poorer parts of the world. AVRDC is attempting to address this
issue through breeding and seed bulking in many developing

countries. Many multiple-species home garden seed packs
have been devised by the Center with clear instructions on how
to grow and suitably rotate vegetable crops; the goal is to help
growers and consumers get the maximum return on nutrition
for their gardening effort. AVRDC holds the largest publicsector genebank of tropical vegetables in the world with around
430+ species available for distribution on request (Afari-Sefa
et al, 2012). Details of specific seed availability can be obtained
through the AVRDC website: www.avrdc.org.

Empowering women
Home gardening and horticultural crops are principally the
responsibility of women in most of the developing world, and
are thus a means of overcoming cultural and social restrictions
to undertaking activities outside the home. Gardens are also
important places where mothers educate their children about
food production and the need to respect the necessary
environmental aspects for sustainable agriculture. Gardens act
as an empowering vehicle for women by providing opportunities
for them to receive information on effective ways to overcome
malnutrition and to provide cash in their pockets for additional
household expenses. For example, 85 percent of women
in Bangladesh who participated in the large Helen Keller
International Homestead Gardens Program (Bushamuka et al,
2005) stated that they had considerably increased their
contribution to the household’s resources, and hence had
increased their status and decision-making power.
Horticulture is a potential engine of additional paid employment
in both rural and peri-urban areas; it creates jobs from the
homestead field all the way to the market and beyond. For the
landless poor and people dependent on wage labour, horticulture
can create jobs in field work, harvesting, sorting, grading,
drying, cleaning, processing, transporting, storage and
marketing. Most of these jobs in the developing world appear
to be largely the domain of women, and can be a source of
empowerment. For example, Weinberger & Lumpkin (2007)
reported that women accounted for 65 percent of the labour
employed in packing houses in Kenya and Zambia. Even
higher proportions of wage-earners (80-100%) were reported
to be female in vegetable processing and packaging activities
in Mexico, Guatemala and Zimbabwe.
Although the benefits to be derived from vegetable gardens are
many, it is important to note that establishing and tending a
productive vegetable garden requires time and physical effort.
Women fully burdened with family and domestic responsibilities
may not have the hours or the energy to spare on gardening
activities. For example, Keatinge et al (2012) report that the
total energy expended by a single female worker in a 6 x 6 m
garden over a three-month period (sowing to harvesting) was
approximately 54,000 kcal, or about 300 kcal/hr over a twohour working period/day - equivalent to the energy expended
on an elliptical exercise trainer operating at around 11 km/hr
for the same period/day.

Commercialising smallholders
AVRDC scientists believe that vegetable production can be
a significant pathway out of poverty for many smallholder
5
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farmers. This route to relative affluence needs to be exploited
much more quickly and effectively than in the past if national
development targets are to be achieved. In the case of India,
for example, more than one-third of all farmers owning less
than one hectare of land (often considerably less) grow vegetables
- and they often have a comparative advantage in vegetable
production due to the limited economies of scale (Birthal
& Joshi, 2007). Weinberger & Lumpkin (2007) record
data showing substantive differences in net farm income per
household member between vegetable and non-vegetable
producing farms.
Higher incomes are a prerequisite if horticultural enterprises
are to be sustained long enough to mature into semi-commercial
and fully commercial enterprises. Such horticultural activities
may require additional labour to commercialise adequately;
this creates new jobs on the farm and all the way along the
vegetable value chain from field to market (packing, storing,
transport, value-addition processing, etc). Vegetables sales
generate higher and immediate cash income when compared
with staple cereals (Dias, 2011). For example in the Mekong
River region of Southeast Asia, more than 95 percent of all
horticultural produce is sold in markets compared with less
than 25 percent of rice traded by these means (Weinberger &
Lumpkin, 2007).
Most farmers that keep small home gardens not only consume
their own produce, but also market a portion of the harvest for
cash, or distribute excess produce to relatives and neighbours,
and thus provide a substantial social benefit (Keatinge et al,
2012). Tchientche et al (2012) reported that in Yaoundé,
Cameroon, more than 75 percent of peri-urban vegetable
farmers noted combined consumption and sales as the major
reasons for producing vegetable crops. Vegetable farming was
the main source of livelihood for around 70 percent of the
households surveyed, with staple crops providing significant
income in only around 40 percent of the survey respondents’
farms.

Final thoughts
I believe horticulture is a necessary tool for the alleviation of
poverty and the elimination of micronutrient malnutrition
globally. It can serve as a mechanism to enhance social equity,
not only between genders but also for many other potentially
disadvantaged groups, such as HIV positive people and
refugees. Horticulture can help people who have experienced
disasters such as wars, earthquakes, floods or fires to begin the
process of rebuilding their livelihoods. Investment in a few
packets of seed and simple tools to tend a vegetable plot can
provide food, nutrition and the means to generate cash
comparatively quickly from small land holdings. I believe that
if Hugh Bunting were starting his career today, he would be
distressed, as I am, by the persistence of unnecessary hunger,
malnutrition and poverty around the world. I am certain he
would be a strong advocate for horticulture in the developing
world, and that he would agree with much of what I have
argued in this paper.
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Crop Production
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Summary
In view of the growing world population, there is no alternative
but to increase agricultural production. However, agricultural
intensification, until now, has had a negative effect on essential
resources such as soil, water, land, biodiversity and ecosystem
services. Approaches to agricultural intensification in the past
could not solve this dilemma. Thus a fundamentally new
approach to agriculture, a new paradigm of a ‘sustainable
intensification’, is required, which is more than just fine tuning
of good agricultural practices. The foundation of such a new
paradigm is Conservation Agriculture (CA), based on three
principles: zero tillage, permanent soil cover and a diversity of
crops grown in sequence or associations. Together with other
known best practices, CA has proven to increase production
and improve environmental services at the same time. This
paper describes the issues and perspectives for up-scaling, and
the actual global development and potential impact, of CA.

The issues
In view of the growing world population and increasing
standards of living, there is no alternative but to increase
agricultural production. Unfortunately, however, the resources
for this undertaking, particularly land and water, are limited
and increasingly under pressure, partly also as a result of
the intensification of agricultural production. Until now,
agricultural intensification generally has had a negative effect
on the quality of many of the essential resources such as soil,
water, land, biodiversity and ecosystem services which has
caused yields and some factor productivity growth rates to
decline. Another challenge for agriculture is its potential
impact on climate change and the environment. Agriculture
is responsible for about 30% of the total greenhouse gas
emissions of CO2, N2O and CH4 while being directly affected by
the consequences of a changing climate.
Approaches to agricultural intensification in the past could not
solve this dilemma. Hence, a fundamentally new approach to
agriculture, a new paradigm, is required, not just a fine tuning
of good agricultural practices. This new paradigm of ‘sustainable
intensification’ (Foresight, 2011) recognises the need for a
productive and remunerative agriculture which at the same
time conserves and enhances the natural resource base and

environment, and positively contributes to harnessing
environmental services. This lies at the heart of the vision of
supporting smallholder farmers to enter the commercial
market economy. We need sustainable intensification to
produce a marketable surplus, but at the same time conserving
the planet’s natural capital. Sustainable intensification must
not only reduce the impact of climate change on crop production
but also mitigate the factors that cause climate change by
reducing emissions and by contributing to carbon sequestration
in soils. Sustainable intensification should also enhance
biodiversity both above and below the ground in crop production
systems to improve ecosystem services for better productivity
and a healthier environment.

Searching for solutions
Such sustainable and yet productive intensification, which for
a long time was a theory and wishful thinking, has now
become farming reality in many parts of the world. A set of
soil-crop-nutrient-water-landscape system management practices
known as Conservation Agriculture (CA) contributes to all of
these goals (FAO, 2008). A key component of CA is zero tillage
of soil which saves on energy and mineral nitrogen use in
farming and thus reduces costs and emissions; it enhances
biological activity in soils, resulting in long-term yield and
factor productivity increases. The functionality of these
environmentally friendly agricultural management practices
in modern productive farming depends mostly on the
availability of suitable mechanisation technologies, which
allow, for example, seed to be placed accurately in soil which
has not been tilled, to apply agrochemicals and plant nutrients
exactly where they are required without contaminating nontarget areas, and to save resources such as water and energy
to the greatest extent possible. In a nutshell, what is new is
the concept of not disturbing the soil mechanically, and the
application of a minimum set of ‘good practices’ together, and
not as a basket of options to pick from, in order to harness
synergies with each other. In this context, some of these good
practices have a fundamental role, namely the three principles
of CA; others have a complementary role to achieve true
sustainability and to support the functioning of the CA system.
In this way, CA becomes the foundation of sustainable
intensification (see Figure 1). Comparing sustainable
7
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intensification with a house, each good practice would be a
building block and leaving it out would leave a hole in the

house. Similarly, leaving out one of the elements of CA would
result in a structural problem to the sustainable intensification.

Figure 1. Sustainable Intensification of Crop Production is built upon a foundation of Conservation Agriculture and consists of all good agricultural practices together

What is Conservation Agriculture?
According to FAO (FAO, 2012a), ‘CA is an approach to
managing agro-ecosystems for improved and sustained
productivity, increased profits and food security while preserving
and enhancing the resource base and the environment. CA
is characterised by three linked principles, namely:

practices, such as the use of quality seeds, and integrated pest,
nutrient, weed and water management, CA is a base for
sustainable agricultural production intensification.’

1. Continuous zero or minimal mechanical soil disturbance
(ie no-tillage and direct sowing or broadcasting of crop
seeds, and direct placing of planting material in the soil;
minimum soil disturbance from cultivation, harvest
operations or farm traffic; in extreme cases limited strip
tillage).
2. Permanent organic matter soil cover, especially by crop
residues, crops and cover crops.
3. Diversification of crop species grown in sequence or
associations through rotations or, in the case of perennial
crops, associations of plants, including a balanced mix of
legume and non-legume crops.
CA principles are universally applicable to all agricultural
landscapes and land uses with locally adapted practices (Figures
2-6). CA enhances biodiversity and natural biological processes
above and below the ground surface. Soil interventions such
as mechanical tillage are reduced to an absolute minimum or
avoided, and external inputs such as agrochemicals and plant
nutrients of mineral or organic origin are applied optimally
and in ways and quantities that do not interfere with, or
disrupt, the biological processes.
CA facilitates good agronomy, such as timely operations, and
improves the quality of land husbandry both for rainfed and
irrigated production. Complemented by other known good
8

Figure 2. Potato planted into rice straw mulch under a CA rice-potato rotation
DPR Korea (Photo: T Friedrich)

The yield levels of CA systems are comparable with conventional
intensive tillage systems, which means that CA does not lead
to yield penalties, although there may be some initial depression
after a change-over while the soil recuperates. At the same time,
CA complies with the generally accepted ideas of sustainability.
As a result of the increased system diversity and the stimulation
of biological processes in the soil and above the surface as well
as due to reduced erosion and leaching, the use of chemical
fertilisers and pesticides, including herbicides, is reduced in
the long term. Ground water resources are replenished through
better water infiltration and reduced surface runoff. Water
quality is improved due to reduced contamination levels from
agrochemicals and soil erosion. CA further helps to sequester
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carbon in soil at a rate of about 0.5 t/ha/year. Labour and
energy requirements are reduced by about 50 percent, which
allows farmers to save on labour, fuel and machinery costs.
In 2012, CA was being applied on about 125 million ha around
the world, with some farms practising it for over 30 years (FAO,
2012b). Over the past 20 years, the rate of transformation
from tillage-based farming to CA has been some 5.3 million
hectares per annum, increasing in the last decade to 6 million
ha. Several countries have adoption levels of more than 50
percent of their arable land, which permits the observation of
the longer-term and large-scale effects of CA on the environment
at a landscape scale, for example, at watershed or river basin
level. CA is now practised by farmers around the world under
the most diverse agro-ecological conditions, soil types and
farm sizes.
Indeed, there is increasing evidence now that the claims made
for CA as a base for sustainable intensification of production
in terms of yield increases, environmental benefits and
improved livelihoods of the rural population, along with better
adaptation to and mitigation against the effects of climate
change, are substantiated. Most of this literature comes from
countries with a long and mature history of CA, such as Brazil
(Saturnino & Landers, 2002), Canada (Baig & Gamache, 2009;
Lindwall & Sonntag, 2010) and Australia (Crabtree, 2010),
mostly referring to large scale operations; but there is also an
increasing number of reports from African and Latin American
countries on successful CA adoption with small-scale farmers
(FAO, 2012c). This is complemented by an increasing number
of scientific papers on the effects of CA published in peerreviewed scientific journals. It should always be borne in mind
that smallholder farmers in developing countries (like other
farmers) will only adopt an option that offers them tangible
benefits in excess of their current production system. Such
farmers moving into the market economy will adopt CA when
it produces more for less, and at the same time society benefits
by receiving the enhanced environmental services.

What are the perspectives?
Due to the benefits of CA in combining high-output intensive
production with sustainability and improved environmental
services, policy makers are becoming increasingly interested
in harnessing the potential of sustainable farming systems
such as CA. Yet, for its successful introduction and up-scaling
in a country, the availability and accessibility of equipment
and machinery for CA is often one of the biggest impediments,
particularly for small-scale farmers. Suitable policies are
needed to facilitate farmers’ access to capital and even directly
subsidise the cost of the equipment and machinery to reduce
the investment risk for early adopters.
This ’subsidy’ could be justified as a payment for environmental
services, considering the reduced impact on the environment
from CA compared to tillage-based farming. But even with
adequate capital, farmers in many countries would not be able
to source suitable equipment. To address this problem, the
market needs to be stimulated, and import taxes on equipment
and raw material need to be adjusted to facilitate the import
and eventually national manufacture of CA equipment.

Figure 3. No-till direct seeding into heavy residue mulch, Nicaragua (Photo:
T Friedrich)

Figure 4. Simple long beam animal traction no-till planter, Tanzania (Photo:
J Kienzle)

Ultimately, it must be recognized that a behavioural change
in all stakeholders will need to be encouraged and facilitated
to help the changeover to sustainable and environmentally
friendly farming systems. This includes the roles and competences
of the key national extension, research and education institutions,
the government departments, development agencies and
donors that support them, as well as the private sector, including
farmers and farm managers, who have an important role to
play in innovation processes, and input supply markets including
for equipment and machinery.
Farming concepts like CA are knowledge intensive and include
many new aspects, and those who promote or practise them
require training and practical experience. In the case of farmers,
an opportunity to test, learn and adapt is necessary. Governmentsupported mentoring programmes can facilitate the uptake of
CA significantly. For extension and NGO staff, practical training
is necessary in alternative mechanisation technologies.
Similarly, in universities and national and international
research institutions, there is a need to include training and
research not only on CA-related agronomy and cropping
system management at the field, farm and landscape level, but
also for pesticide application technologies which, despite its
importance, is a frequently neglected issue.
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issue. Pilot projects have been established with smallholder
farmers and experience gained, from which up-scaling of CA
is expected in the next few years. Europe so far has significant
adoption in only a few countries, as the policies in Europe are
not yet supportive of CA. Nevertheless, the exponential growth
at global level has started with adoption levels increasing over the
last decade at rates of 7 million hectares per year (Friedrich et
al, 2012). A further acceleration of this growth rate can be expected.

Figure 5. Hand jab planter for no-till
planting, Zambia (Photo: J Kienzle)

Scenarios for development
CA adoption in annual crops around the world has grown from
some few hectares in 1970 to 125 million hectares in 2012,
representing about 9 percent of the total global cropland.
Although the distribution and dynamics of adoption are different
in different countries, the general pattern of adoption is always
an S-shaped curve with a long, slow start, followed by an
exponential adoption up to levels of 70-90 percent, after which
the adoption rate slows down again. Brazil took about 20 years
between the mid-1970s and the mid-1990s to reach 1 million
ha, and increased the adoption in the next decade to about 26
million ha.

Figure 6. Multicrop no-till seeder for single axle tractor, Bangladesh (Photo: M
Hossain)

CA adoption levels in Argentina, Brazil and Paraguay have
reached 70 to 75 percent. Western Australia has reached 90
percent adoption, and adoption levels of over 50 percent have
been reached in the Canadian prairies. A very steep increase
in CA adoption over the last few years has taken place in
Kazakhstan, where in only eight years, more than 1.6 million
hectares under CA has been achieved, and about 10 million
hectares are under conservation tillage. China has also already
reached adoption levels of more than 3.1 million hectares and
is committed to further expand this area as a priority. Due to
the clear government support for CA, a rapid expansion in both
countries can be expected. A further rapid expansion of CA can
be expected in Africa.
Although not yet highly visible or supported by statistics
of adoption, many African countries, as well as regional
organisations such as the New Partnership for Africa’s
Development (NEPAD), have adopted CA as a priority policy
10

Figure 7. No-till seeder with residue chopper, seeding wheat into chopped
maize residue, China (Photo: T Friedrich)

Conclusions
The current world challenges posed by the increasing demand
for food, feed, fibre and biofuel from crop production, and ecological and economic sustainability, have to be considered in
any strategy to intensify agricultural productivity. Hence,
innovations for sustainable agricultural mechanisation can
only be meaningful and effective within the context of sustainable crop production systems, and not in isolation. CA
includes the basic elements of such a sustainable production
system, increasing production while reducing the need for
external inputs and the environmental footprint of farming.
CA improves the delivery of ecosystem services by agriculture
by enhancing water resources, biodiversity and the mitigation
of climate change, while also strengthening the ecological
foundation of cropping systems to adapt to changing climates.
CA requires appropriate and very specific mechanisation inputs
which could be described as ‘innovations for sustainable
agricultural mechanisation’. Some of the currently used and
promoted technologies, such as soil tillage, will have to be
reduced due to their negative impact on the environment and
society. The policy support for CA worldwide is increasing,
which is reflected in the exponential increase of worldwide
adoption. Besides CA, agricultural mechanisation can address
a number of other issues related mostly to the application of
agricultural inputs, to reduce or even avoid the negative
environmental impacts of intensive agriculture: eg improving
precision application of seeds, fertilisers, agrochemicals and
water. As smallholder producers increasingly see the benefits
of incorporating themselves into the market economy, and as
the world requires increasingly more effective, efficient and
sustainable production systems for its rapidly growing
population, then CA is, and will be, a very attractive option for
the sector.

Article 1 / News from the Field 1

References

FAO, 2012c. CA publications from FAO. In: FAO-Conservation Agriculture website,
http://www.fao.org/ag/ca/8.html (accessed 25/11/2012).

Baig MN, Gamache PM, 2009. The economic, agronomic and environmental
impact of no-till on the Canadian prairies. Alberta Reduced Tillage Linkages. Canada.

Foresight, 2011. The future of food and farming: challenges and choices for
global sustainability. The Government Office for Science, London.

Crabtree B, 2010. In search of sustainability in dryland agriculture. Crabtree
Agricultural Consulting, Australia. 204 pp.

Friedrich T, Derpsch R, Kassam A, 2012. Overview of the global spread of
conservation agriculture. Field Actions Science Reports, Reconciling Poverty
Eradication and Protection of the Environment, Special Issue 6 (2012). Institut
Veolia Environnement, France, http://factsreports.revues.org/1941.

FAO, 2008. Investing in sustainable crop intensification: The case for soil health.
Report of an International Technical Workshop, FAO, Rome, July. Integrated Crop
Management, Vol. 6. Rome: FAO. Online at: http://www.fao.org/ag/ca/.
FAO, 2012a. What is conservation agriculture? In: FAO-Conservation Agriculture
website, http://www.fao.org/ag/ca/1a.html. (accessed 25/11/2012).
FAO, 2012b. CA adoption worldwide. In: FAO-Conservation Agriculture website
http://www.fao.org/ag/ca/6c.html according to FAO-AQUASTAT database
(accessed 25/11/2012).

Lindwall CW & Sonntag B, eds, 2010. Landscape transformed: The history
of conservation tillage and direct seeding. Knowledge Impact in Society.
Saskatoon: University of Saskatchewan.
Saturnino HM & Landers JN, 2002. The environment and zero tillage. APDCFAO, Brasilia, Brazil UDC 504:631/635, CDD 631.521.

News from the Field
Manufacture of tools and equipment for commercial smallholder
farmers: the CIFEMA centre and factory in Bolivia
Centre for Agricultural Mechanisation Research,
Training and Extension “CIFEMA”
CIFEMA is a University Centre that has been working with
small and medium sized farmers in the Andean region of
Bolivia since 1979. CIFEMA develops mechanical prototypes
for agricultural field work through a research process; and these
are subsequently manufactured
and sold by an agricultural
implement
manufacturing
company, CIFEMA-SAM.
The objective of CIFEMA is to raise
agricultural labour productivity so
that more can be produced
with less energy expenditure, and the farmer can progress from
subsistence to a profitable agricultural business. Mechanised
farms enter the market with more competitive options.
CIFEMA has benefited from an animal traction improvement
project with the help of DFID, UK, and from other projects
funded by the Swiss agencies COSUDE and ASDI.

Achievements and technology offered
CIFEMA, in coordination with rural development institutions, has
generated a wide range of technologies comprising
agricultural equipment for animal traction (oxen and horses) such
as ploughs, harrows, seeders,
cultivators and harvesters.
Ploughs and planters are also
made for tractor power.
CIFEMA offers agricultural
equipment such as threshers and
winnowers for grain crops, forage
mowers, choppers and balers, in
addition to specialised equipment
for quinoa and potatoes. Training
courses are also offered for
industrial and agricultural
mechanics and tractor drivers.

CIFEMA’s internal organisation
CIFEMA is structured around three sectors: Research, Training
and Manufacture (including extension and sales of agricultural
equipment). The sectors are complementary and form a healthy
synergy for the creation and dissemination of technology. This
responds to the needs of rural Bolivia, where plots are usually
small and located on slopes that limit the application of
motorised power.
Teléfono 4225515 - 4761505 • Fax 4234994 • Casilla 831
Cochabamba, Bolivia • email: cifemasam@yahoo.es Cochabamba-Bolivia
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Precision agriculture for smallholder farmers
Josef Kienzle

Josef Kienzle works for FAO’s Plant Production and Protection Division within one of FAO’s key
programmes on ‘sustainable crop production intensification’. His emphasis is on the crucial role
of farm power and sustainable mechanisation solutions that can be applied to the smallholder
farming sector in developing countries.

Summary

if other scarce resources (such as seed, agro-chemicals and
water) are to be applied more precisely.

Globally the majority of farmers are smallholders, who produce
80 percent of the food in developing countries. Most of these
farmers struggle with little access to farm power and use
rudimentary hand-tools. Application of inputs such as seeds,
and rarely available fertiliser, is often imprecise and planting is
often delayed.

Smallholder farmers are frequently among the best economists
since, unlike their academically qualified counterparts, their
livelihoods literally depend on them making the right decisions.
They are, as a consequence, concerned to apply the right
amounts of inputs in the right place at the right time, and not
wastefully overuse them imprecisely (Figure 1). This means
that they are conscious of the need for appropriate farm tools,
implements and machinery to allow this to happen.

Precision agriculture has emerged as an approach to better
application of inputs at the right place and rate in the field, and
as close as possible to the optimum crop growth stage. Such
practices can reduce the amount of nutrients and other crop
inputs used, whilst boosting yields. Farm power (energy) is the
scarcest input for smallholders, so precision agriculture for
smallholders needs to aim at more precise technologies in
order to save energy.
The System of Rice Intensification (SRI) is one example of
precision agriculture. SRI requires more spacing and hence
fewer plants, seedlings, and seeds. Precision planters such as
hand jab-planters place seeds and fertiliser through crop
residues, and so energy requirements for land preparation are
drastically reduced. Recently an even lighter hand-hoe type
precision planter has been put on the market by a Chinese
supplier. Precise application of herbicide for weed management
can reduce the second largest labour input peak for smallholders.
Other technologies discussed include safer, more precise
sprayers, and sensors working on the principle of reflecting red
and near-infrared light.
Smallholder farmers must be better integrated into the precision
farming discussion. Energy input reduction and more precise
input applications, with the help of labour-efficient devices,
are crucial steps towards sustainable crop production
intensification.

Introduction
Globally, the majority of farmers are smallholders who produce
80% of the food in developing countries. Most of these farms,
especially in sub-Saharan Africa (SSA), have little access to farm
power and use only rudimentary tools. Consequently seed and
fertiliser placement is often imprecise and inefficient. Improving
the precision of smallholder agriculture holds great promise
for increased food production. The farm power sources most
readily available to smallholder farmers in SSA are their own
muscles and draught animals. More efficient use of these
power sources is a need that is usually not fully
recognised, but at the same time it is of fundamental importance
12

Figure 1. Imprecise application and
placement of scarce inputs is reduced
with precision agriculture. (Photo: Josef
Kienzle)

The concept of precision agriculture first emerged in
the United States in the early 1980s1 with the main aim of
developing better recommendations for application of inputs
at the right place and rate in the fields, and as close as possible
to the optimum crop growth stage. Precision agriculture
management practices can significantly reduce the amount of
nutrient and other crop inputs used, while also boosting yields.
Hence farmers obtain a return on their investment by saving
fertiliser and other input costs.
The larger-scale benefit of targeting inputs – in spatial,
temporal and quantitative terms – concerns environmental
impacts. Applying the right amount of inputs in the
right place, and at the right time, benefits crops, soils and
groundwater. Consequently, at the large scale, commercial
agriculture level, precision agriculture has become a cornerstone
of sustainable agriculture and intensification since it respects
crops, the environment (especially soils) and the farmers (people).
In these systems, precision agriculture should be an essential
part of sustainable intensification in order to assure continued
supply of food within sustainable ecological, economic and social
limits.
How can smallholder farmers integrate precision agriculture
as a step towards commercialising their production? Recognising
1

http://en.wikipedia.org/wiki/Precision_agriculture
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their limitations with farm power inputs, precision agriculture
for smallholders should encompass the need for reducing
power demands when changing from conventional ploughing
and digging methods to systems that are more compliant with
sustainable precision agriculture.
Although it may sometimes be attractive for politicians to
attempt to close the farm-power gap by importing tractorbased mechanisation options, this has rarely proven to be a
sustainable solution. The alternative is to use the available
farm power more efficiently by reducing the requirements for
it. It is this challenge that is, in fact, related to precision
agriculture as it strives to make the most out of available but
scarce farm power resources through equipment innovations
that fit with agronomic and systems solutions.

• Practise SRI with a permanent raised bed system as this is
appropriate for water-saving furrow irrigation just sufficient
to keep the soil moist.
• Transplanting seedlings into dry soil (to eliminate field puddles
before transplanting), using for example, a water-wheel
transplanting machine designed to make pits in the top of
the raised beds at precise distances (Figure 3).
• Introduction of a manual weeder with periodical weeding
to remove weeds but also promote vigorous root development
and tillering.

Some examples of precision agriculture
for smallholder farmers
The following are some examples of precision agriculture
principles being applied to smallholder farming systems:
System of Rice Intensification (SRI)
Rice is the staple food for the majority of the population in
developing countries. For example, in India, rice contributes 65
per cent of the total food grain production. The need is for better
and more efficient grain production techniques that will not
just produce a high yield but also use smaller quantities of
inputs, including labour and farm power. SRI is emerging as
a potential alternative to traditional flooded rice cultivation,
mainly because water is increasingly becoming the single most
limiting factor in the production of food grains especially in
rain-fed locations (Rajeesh, 2012).

Figure 2. A farmer using the Konoweeder on his SRI field. (Photo: S Rajeesh)

SRI is a system, not a single set of practices, and it provides a
menu not a recipe (Brammer, 2011a). The six recommended
practices are (Kassam & Uphoff, 2012):
• Transplanting of young seedlings: preferably at 8-12 days,
while at the 2-3 leaf stage to preserve the potential for tillering
and rooting.
• Planting single seedlings: do this quickly (within 30 minutes
of gently removing them from the nursery) and very carefully
and gently to avoid root damage.
• Transplanting single seedlings in a square pattern of 25 x
25 cm to favour good root development and good tillering.
• Using a mechanical hand weeder (Figure 2) to aerate the
soil, for example a rotary hand weeder (eg the Konoweeder
– Rajeesh, 2012), and ensure weed control is pre-emptive
and repeated as often as needed until the canopy closes.
• Keeping soil moist but not continuously flooded, with a
minimum amount of water used, to maintain essentially
aerobic conditions.
• Using organic manure or compost to improve soil quality
and fertility, soil aeration and microbial activity.
In addressing, labour and farm power, SRI encourages farmers
to consider some type of mechanisation options for both more
accurate in-field application (of seedlings, fertiliser and weeding)
as well as for reducing drudgery. Entry points for mechanised
SRI include:

Figure 3. Transplanting 10-day-old seedlings into a dry soil (top) with a waterwheel transplanting machine; note water tank above the supply of young
seedlings (bottom). (Photo: A Sharif)
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Table 1.Comparison of conventional rice cultivation method with SRI

Spacing, cm
No. of plants per m2
No. of seedlings per hill
No. of plants per hectare
Seed requirement (kg/ha)

Conventional paddy rice
15 x 10
66
3
1 957 000
49

Table 1 gives a broad-brush comparison of conventional
flooded paddy rice production and SRI. From the point of view
of efficiency, it can be seen that the SRI system is clearly a
precision agriculture approach and should therefore be
promoted, where possible, by development agencies and rice
farming extension services.
Conservation agriculture: precision planters
Conservation agriculture embraces the concept of sustainable
intensification of production by reducing labour and farm
power inputs, with more precise seed placement and fertiliser
application as well as the judicious use of herbicides for weed
management as a complement to agronomic controls such as
soil cover and cover crops. (The principles of conservation
agriculture are discussed by Theodor Friedrich in this issue.)
No-till planters have been developed for all farm power levels
(manual, draught animal and tractor). The following are some
examples and what is common to all is the use of a method for
the precise placement of seeds and the simultaneous application
of a precise amount of fertiliser.
Hand jab-planters
The matraca or hand jab-planter comes from Latin America
where the traditional tools (for use in tilled soil) have been
modified to enable planting through crop residues and crop
cover. It has two hoppers, one for seed and one for fertiliser,
which allows for planting and fertilising in one pass of the field.
Small-scale farmers, especially women, like the matraca since
it eliminates arduous hand hoeing for land preparation, saving
on labour. The simultaneous and precise placement of
fertiliser makes the matraca truly a precision agriculture tool
for smallholder farmers.
A new type of hand jab-planter (of Chinese design) is now available
for smallholder farmers at commercial scale (Figure 4). The
Yunfan hand jab-planter is operated in the manner of a light hoe
and the impact of the beak hitting the soil moves a
pendulum activating the delivery mechanisms for seed and
fertiliser. The seed hopper is the hollow handle of the planter,
and fertiliser is carried in the operator’s back pack. Seed cells are
interchangeable according to the crop being sown, and the fertiliser

SRI
25 x 25
16
1
160 000
4.9

rate is metered by an adjustable slide. Compared to the matraca,
this seeder has the potential for greater work efficiency since the
work performed appears to be easier (Sims, 2011).
The use of herbicide for weed management
In the context of smallholder farmers, the use of herbicide for
weed management is a hotly debated topic. However, hand
weeding is the second-most arduous task after hand digging
for land preparation, and is mostly carried out by women and
children. Yet timely weed management is absolutely crucial
for crop development and production, especially during the
early stages of the cropping cycle.
Today, the knapsack sprayer is the most common tool used by
smallholder farmers for applying herbicide. The application of
herbicides requires knowledge on the correct calibration and
use of the sprayer. The person applying the herbicide should
walk at a steady speed, keeping the spray height constant and
with a constant pressure pumping over the field. Spray drift
should be avoided.
For blanket coverage with a total herbicide, it is especially useful
to install a spray boom onto the knapsack sprayer, and it can
also be fitted to a wheeled chassis for even safer and more
precise application (Figure 5).

Figure 5.
Knapsack sprayer
mounted on a hand-pulled frame.
The four nozzles apply the chemical
accurately and the operator is kept
away from the spray and sprayed
surface. (Photo: B Sims)

For larger fields and potentially for service providers, there are
single-axle boom sprayers available that are made for draught
animals. Work quality increases with a wheeled sprayer as the
spray height is fixed, plus the work efficiency increases with
the wider boom and bigger tank. Farmers’ fields also have
to be suitable - a sufficiently large area with even surface
topography is preferable.
Weed mapping

Figure 4. The Yunfan hand jab-planter
is used in the manner of a light hoe.
(Photo: B Sims)
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A new way of making the application of herbicides for weed
management as efficient and precise as possible is emerging
for larger-scale sprayers. It is acknowledged in commercial
agriculture that blanket coverage of a fallow with herbicides is
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expensive and not in line with efficient and precise application
of inputs, neither is it in line with sustainable intensification.
Therefore, selective spot spraying can now be applied with the
use of new tools such as the ‘WeedSeeker2’ which employs
sensors and spray nozzles at a spacing of 380 mm. The sensors
work on the principle of reflecting red and near infrared light
(from a light-emitting diode – LED) off a weed 600 mm
beneath. When a green plant is identified (through an
on-board analysis of the reflected light), the spray nozzle is
activated above the offending weed.
For smallholders, such devices can also be installed on spray
booms, at least for wheeled animal-drawn or small tractor
systems. This would increase efficiency and would clearly be
a means to enable smallholders to participate more in modern
and efficient farming methods. Such equipment would be
particularly suitable for a contractor who could be thoroughly
trained on its use and so offer a high quality service.

Kassam A, Uphoff N, 2012. How rice will be produced in the future – based on
learning from the System of Rice Intensification (SRI). Agriculture for
Development 15, 34-38.
Rajeesh S, 2012. SRI – the solution for small farmers in India? Rural21, The
International Journal for Rural Development, 4, 35–37. Available at:
http://www.rural21.com/english/current-issue/detail/article/sri-the-solutionfor-small-farmers-in-india-0000543/.
Sims B, 2011. Some advances in mechanization options for Conservation
Agriculture systems: reflections from the V World Congress of Conservation
Agriculture, Brisbane, Australia, September 2011.
Available at:
http://www.iagre.org/sites/iagre.org/files/landwardsextra/Reflections%20
paperv2.pdf

Conclusions
Precision agriculture is being promoted in order to use fertilisers,
water and other expensive and increasingly scarce inputs more
efficiently (Brammer, 2011b). Smallholder farmers need to be
better integrated into the discussion on precision farming.
Following on from the common definitions of precision farming
that mainly look at higher input use efficiency and at reducing
the environmental footprint of chemical inputs, there should
also be a more detailed look at farm power as a crucial input
(Bishop-Sambrook, 2005). Precision agriculture practices can
enable smallholder farmers to use their limited farm power
resources more effectively and efficiently.
Precision agriculture tools should be applied within a system
or toolbox of agronomic and management options, since
an improved tool or implement on its own will not make a
significant difference in the sustainable intensification of
agriculture.
The smallholder farmers themselves are the most crucial
resource here. It is a matter of concern that the trend in
developing countries is for the most able young people to leave
rural areas and villages because they see no future in agriculture.
Appropriate precision agriculture solutions for smallholders
can help to reverse this trend by enabling young people to
make the decision to become farmers using modern farming
concepts and equipment, or service-provider entrepreneurs
selling precision agriculture technologies in rural areas.
2

www.cropoptics.com.au

References
Bishop-Sambrook C, 2005. Contribution of farm power to smallholder livelihoods in sub-Sahraran Africa. FAO, Agricultural and Food Engineering
Technical Report No 2.
Brammer H, 2011a. Paddy and water management with the System of Rice
Intensification (SRI). Agriculture for Development 14, 31-32.
Brammer H, 2011b. Harnessing farmers’ local knowledge to promote precision
agriculture. Agriculture for Development 14, 11-16.

15

Newsflash 1

Newsflash
Small Scale - Big Impact: the
contribution of small-scale
agriculture to improving
nutrition
Report on a meeting of the All
Party Parliamentary Group
(APPG) on Agriculture and
Food for Development, Houses
of Parliament, 29 April 2013
The meeting was arranged to present
the brief, Small Scale - Big Impact: the
contribution of small-scale agriculture
to improving nutrition, of the UK
Hunger Alliance, a group of ten NGOs.
This had been launched ahead of the G8
Hunger Summit, hosted by the UK in
June 2013. The brief was based on
research undertaken by Steve Wiggins
and Sharada Keats of the Overseas
Development Institute. The Chairman
was Lord Euan Cameron. About 80 people
squeezed into the Committee Room to
participate.
Presentations
Steve Wiggins presented the brief,
emphasising the strong link between
improved smallholder agriculture and
poverty reduction, through incomes
from sale of products, extra food
production, multiplier effects of seed,
fertiliser and marketing, increased
expenditure on local products and
reduced price of food. He cited examples
of dramatic reductions in poverty in
Ghana from the 1970s, due to support
for smallholders, and significant reductions
in malnutrition in Bangladesh. Key
elements were given as improving the
quality and diversity of diets, through
home gardens, and by correcting the
disadvantages that have long affected
women farmers. He cited improvements
in female empowerment as being
responsible for nearly 50 percent of food
production improvement, combined
with support for hygiene, sanitation,
child care and health. Political support
continues to be required for pilot
innovation, implementation and
monitoring. He saw food prices as being
important for boosting smallholder
incomes, citing huge decreases in
under-weight children after the 2007/8
global food price spike.
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Greg Barrow of the World Food
Programme (WFP) described their ‘P4P’
Purchase for Progress pilot programme
that has been running five years, aimed
at encouraging small farmers, especially
women, to produce quality food locally
for purchase by WFP. This has involved
1.0 million farmers in 20 countries, who
have benefited from skills in cooperatives,
production, post-harvest, marketing,
credit and women’s empowerment.
Richard Longhurst of IDS Sussex
described smallholder farmers as the
‘backbone’ of farming, being efficient,
capitalist and fundamental components
of the local economy and society. He
endorsed the importance of supporting
women, who are grossly overworked
but do have their own support networks.
He also highlighted the need for
inter-agency cooperation to improve
sanitation-health-agriculture links and
to consider seasonality, especially where
high food prices can derive from low
food production and result in high
incidence of water-borne diseases.
Nicholas Abuya of Christian Aid Kenya
described his work with pastoralists and
smallholders in arid zones of Kenya. He
provided examples of women pastoralists
being introduced to poultry and bee
keeping to improve diets, and his success
in introducing 1800 women smallholders
to rainwater harvesting to boost home
garden vegetable production.
Questions and Conclusions
The Chairman then invited questions
from the audience, which resulted in
plentiful debate, including issues of land
tenure, effectiveness of trickle-down
effects, lack of agricultural training,
prioritising interventions, south-south
technology transfer, use of trained local
people for knowledge transfer, dangers
of traders exploiting producers, need for
grain banks, and impacts of population
changes. George Freeman MP (Chair of
AAPG on Agricultural Science) welcomed
DFID’s renewed interest in farming and
stressed the importance of microfinance
(eg: www.kiva.org).
As a TAA member, I had the feeling that
I had been here before! We were back to
extolling the benefits of integrated rural
development. There was no mention of
the fact that the ultimate desire of many
smallholders is to get out of farming:

indeed, in many places smallholders spend
much of their lives as seasonal migrant
labourers to supplement farm incomes.
However, renewal of interest by
international agencies, such as DFID, in
the small farm sector is to be welcomed.
For too long this sector has been virtually
ignored.
APPG and TAA
This is also an opportune time to query
the benefits of such APPG meetings.
Dominic Foster, as Coordinator, has been
very effective in attracting participants. The
meetings generate some interesting debate and opportunities for networking,
but there are no proceedings or statements
of conclusions or outcomes.
In terms of logistics, the Committee
Rooms are historically impressive, with
oak paneling and full sized oil paintings
of distinguished parliamentarians. But
they are not designed for 70+ participants
or equipped with 21st century audiovisual aids. The microphones did not
work and the free-standing LCD projector
screen was visible to only about 60 percent
of the audience. Lack of space also
makes it difficult to chat and network
with people, which is so important.
Several TAA members were present.
However, many other participants
would be prime candidates for TAA
membership. Perhaps we need a
membership drive within the APPG?
Moreover, it is unfortunate that no mention
is made of the involvement of TAA in
setting up this APPG. In fact, we played
an important role in initiating it
through our membership of the UK
Forum on Agricultural Research for
Development. A brief note of the origins
could be added to the invitations and
website? The new website www.appgagdev.co.uk/ has improved understanding
of the APPG but TAA is not even listed
as a ‘Supporter’. This needs to be rectified!
More worryingly, several participants
were turned away at the Cromwell Gate,
being told that the APPG had been
cancelled. One was Steve Jones, who
had promised to write up notes on the
meeting!
Keith Virgo
Editor’s note: Thank you Keith for
stepping-in so effectively for Steve
Jones, and producing this report.

Article 3

Commercialisation and the need for improved
financial management
Jennifer Heney

Jennifer Heney recently retired from the post of Rural Finance Officer at FAO Headquarters where
she provided technical support to projects and managed the development of the internet-based
Rural Finance Learning Centre. Prior to this she had 12 years' experience working in Africa in
the field of farm management, agricultural credit and extension; and 20 years' experience of
university teaching and consultancy work relating to rural enterprise development, agricultural
business management and finance.

Summary
When small scale farmers commercialise, organisational effort
increases as more inputs are used, and decision-making grows
more complex as alternative products and inputs become
available. Operation in money units also becomes essential,
creating the need to maintain an appropriate balance between
savings, the purchase of consumer goods or services, and
investment on the farm. This article suggests ways in which
farmers can improve their financial management skills, for
example, by learning to understand their patterns of cash flow,
and using this information to assess their ability to repay loans
or their vulnerability to losses. Cash flow plans can be
monitored to anticipate and control problems, while working
out profit, and making budgets to assess the impact of changes
on profitability, will help farmers make better investment
decisions. Gaining these financial management skills is vital
if farmers are to manage the changes that commercialisation
brings and create profitable and sustainable businesses.

liquidity would then have to be allocated to competing uses,
with either consumption requirements (eg clothes, journeys,
food, gifts), or production requirements (labour hire, transport,
seed, livestock, etc).
How will the decisions be made − by instinct, by consideration
of today's most pressing need or by calculation of the future
effect of spending the money in a certain way? Almost
certainly, the latter approach will not be used. Thus, although
farming may have become a business involving certain costs
and returns, and giving rise to a certain level of profit, it would
be unusual amongst small farmers new to the use of money
to find any formal appreciation of these relationships. This is
not to say that there is no appreciation of profitability − there
certainly is, as is shown by the adoption of cash crop production,
or high yielding varieties. What may be lacking is a full
appreciation of the financial relationships on the farm, and a
tendency to utilise money for immediate need, without full
consideration of the implications. When it comes to borrowing,
inadequate financial judgement and control often lead to problems.

Introduction

Know your cash flow

Farming is a means of survival for all those engaged in the
practice. Survival may be achieved by direct consumption of
crops and livestock products produced, or using the income
from the sale of the outputs to purchase consumer goods
required. Experience of economic development all over the
world suggests that, sooner or later, transition from the former
to the latter system of survival is inevitable. Forces of
modernisation, particularly opportunities for exchange and
trade, reach out to the remotest corners, and farming ceases
to play merely a subsistence role and becomes a business. In
other words, it becomes more commercialised.

So what are the keys to improved financial management? The
first is to know your cash flow – when money comes in, when
it goes out; as well as when you have surpluses and when you
have deficits. The second is to know that you have enough in
reserve, to cover emergencies or loan repayments, or to cope
if your yields are lower than expected. Those of us lucky
enough to manage our finances with the assistance of a bank,
are used to the idea of receiving regular bank statements.
These conveniently list our transactions and show us the
balance remaining in our account at regular intervals. However,
what should someone do when they do not have a bank
account (and most small-scale farmers in developing countries
do not)?

The task of farming as a business places greater demands on
the management ability of those farmers involved. Organisational
effort is increased as more inputs are used, and decision-making
grows more complex as alternative products and inputs
become available. Operation in money units becomes essential,
involving the maintenance of an appropriate balance between
savings, the purchase of consumer goods or services, and
investment on the farm. Initially, on a small farm, the amount
of cash income generated will be small, but there will be many
demands on its use. It is unlikely that all needs can be met as
they arise. The family may seek additional sources of cash,
such as off-farm employment or a loan. This increase in

The first step would be constructing a cash flow plan based
on what they can remember or predict from past experience.
This is not an easy task, and most would need the help and
encouragement of an adviser to undertake the process. It is
best constructed bit by bit, in manageable sections: first tackling
sales, then other sources of income such as wages, then business
inputs, capital expenditure and finally personal or household
expenditure. On a first attempt, the resulting cash flow details
may not be that accurate, but it almost certainly is better than
not trying to do it at all. The bottom line or cumulative cash
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flow should give a very clear indication of whether there is a
surplus that can be set aside as savings, to improve financial
security or invest in improved farming practices or enhance
life, eg with a mobile phone or better transport.
Understanding the pattern of cash flow in your business and
home life is essential for planning changes where these involve
additional spending. It is all too easy to assume that a loan is
necessary for a small-scale farmer to modify or expand his or
her operations. However, borrowing is not something to be
entered into lightly, given that it means entering into a contract
with terms and conditions that have to be complied with.
These will include paying back the loan within a fixed time
period and paying interest. If someone fails to repay a loan and
the interest, the repercussions may include loss of assets that
have been pledged as security, or the need for a guarantor to
step in and pay off the debt.
The concept that it is important for everyone to grasp is
that borrowing is advance use of future income. It can be
understood by comparing these diagrams:

Take risk into account
The next most important step in better financial management
is asking ‘what if’ questions when proposing to increase
investment in your business. There is always a risk that things
will not turn out the way you think, and you need to know if
you can cope as and when that happens. The ‘what if’ questions
someone chooses should relate to their main enterprises and
the risks most likely to affect them. So, if someone had
estimated an income of $2000 from a crop of groundnuts, by
multiplying an expected yield of 1000 kg by an expected price
of $2 per kg, and they think price variation is the greatest risk
facing this crop, they should recalculate the income using the
lowest price they are likely to get. Let’s say this is $1 per kg.
Then they would recalculate their cash flow using an income
of $1000 for groundnuts to see what effect this would have on
their ability to repay a loan or to meet their planned monthly
expenses. Conducting this kind of sensitivity analysis will indicate the resilience of a business to risk, and should encourage
a farmer to adopt a risk management strategy to reduce the
chance of an unfavourable event occurring, or to reduce the
adverse consequences if the event does occur.
If a farmer has managed to put together a realistic cash flow
plan that plots expected income and expenditure over the next
year, he or she can take another important step towards
improved financial management. This involves keeping track
of actual expenditure and income, and comparing it with the
plan to check whether things are working out as originally
anticipated. Take this example:

MONEY COMING IN
Sales of:
Groundnuts
Tomatoes
Honey
Chickens
Firewood
Wages
Casual work
Remittances
from Joseph
Other sources:
Contract work
TOTAL (A)

When saving, a person sets aside some of their income over a
period of time and can eventually use the accumulated sum to
purchase something that requires a larger sum of money than is
usually available to them. When borrowing to purchase something,
it is still necessary to set aside some income until such time
as the loan can be repaid. There is no escape from saving! Of course,
in farming, it is often assumed that borrowing to invest in crop
inputs or livestock will generate future income when the products
are sold and that will repay the loan. Perhaps it will, but what if
the sales are poor or prices low?
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PLANNED
CASH FLOW
Month: May

ACTUAL CASH
FLOW
Month: May

DIFFERENCE

450
120
50
75
110
0
0

375
130
67
23
52
0
100

Down 75
Up 10
Up 17
Down 52
Down 58

520
1325

310
1057

Down 210
Down 268

Up 100

By comparing the planned and actual figures, the farmer can
clearly see which are higher than were expected and which are
lower. This enables him to ask questions: eg did the groundnuts
fetch a lower price than expected or were there losses in storage;
what were the problems with the chicken and firewood sales;
has less contract work been done or have customers been slow
to pay? Answering these questions enables remedial action to
be taken to minimise any negative consequences that may
arise.

Work out your profit
Managing cash flow is vital for a farmer who is becoming
increasingly commercialised. However, it may also become
necessary to know whether or not the business is making a
profit. The fact that small-scale farmers do, in part, produce
their own food and family members often supply much of the
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labour, makes it possible for them to continue in production
even when enterprises are scarcely profitable. However,
increasing commercialisation involving increasing financial
costs will make it more important to start knowing how much
profit is being made. Profit ultimately is the income that will
sustain the family, and if household expenditure exceeds the
profit that is made on a regular basis, assets will be depleted
and the business will deteriorate.
Working out the profit made by a business means working out
the value of the output generated in a specific period, and
comparing it with the costs involved in producing that output.
To do this accurately, it is necessary to take into account
changing valuations of stored crops, stored inputs and
livestock on farm, as well as home consumption of produce.
It also involves calculating depreciation as a way of spreading
the total cost of buildings and machinery over their useful
working life. Thus profit is not the same thing as a cash
surplus. If we include unsold produce as part of the output in
a profit and loss account, then part of the profit is tied up in
livestock, crops or other types of goods which the farmer is
waiting to sell at a later date. If he fails to sell them, his profit
will turn to a loss in the next accounting period.

have less profit.

Conclusions
This article has set out to outline some of the many ways
in which better financial management can assist a farmer to
manage the changes that commercialisation brings, and
ensure that the end result is a profitable and sustainable
business. They may seem complex, but failing to help farmers
to understand and manage their money better, is to deny them
the opportunity to engage effectively with a commercial world.

Make budgets to assess changes
Monitoring trends in profitability of a farm business can help
a farmer to decide on a long-term strategy for his business. It
can also suggest caution when considering borrowing to make
an investment in the business. Borrowing in profitable
situations will result in capital growth, but borrowing in a
loss-making business is likely to result in a rapid erosion of
capital. This may well be pertinent to small-scale farmers
anxious to invest in machinery to improve their production
capacity. The benefits of tools, machines and draught animals
seem obvious, but unless they are used competently and to an
adequate capacity, the additional costs of ownership, repair and
maintenance may well exceed any increased income.
If a farmer is only spending a small amount of money, and the
benefit of reducing the drudgery associated with a task is
significant, they may feel a reduction in profit is worth it. It
would be a way of spending some of their profit to improve
their lives. If the farmer plans to invest a large amount of
money, however, it will be important that they either increase
output in some way or reduce other costs such as labour, to
offset the extra costs of machinery ownership and use. Thus
budgeting is another tool which a farmer can use to improve
his financial management. A budget helps to work out
whether a planned change in a farming system is worthwhile,
particularly if it is set out like this:
Costs of change

Benefits of change

Any extra costs that will be
incurred

Any income that will be gained

Any income that will be lost

Any costs that will be saved

TOTAL (A)

TOTAL (B)

This format is known as a partial budget. If Total B turns out
to be greater than total A, the farmer should increase their
profit as a result of the change. If A is greater than B, they will
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News from the Field
Tillage? I don’t want to think about it!
A lesson from Brazil
Vilson Thomaz is an enthusiastic and successful farmer,
cultivating some 4,000 ha of Cerrado soils just east of Brasilia,
Brazil. He grows maize, soya and haricot beans, and even
processes maize into cornflakes. But his real interest is rally
driving with his son – one building is dedicated to his rally
vehicle and vintage car!
Sandy (my wife) and I were on holiday in Brazil, being ably
hosted by John Landers and his wife Julia. John is a Reading
University graduate (and former rugby player), as well as a
member of TAA: he is well known to many in our CA fraternity.
It was John who, more than anyone, promoted no-till farming
in Brazil from the late 1970s onwards. There are now 25
million ha of no-till farmland in Brazil, representing 20 percent
of the global total.

Figure 1. The author and John Landers in no-till soya

John arranged a fascinating visit to the Embrapa Cerrado
Research Station, his old stamping ground, where techniques
for using the supposedly ‘uncultivable’ Cerrado soils were
developed, especially the application of gypsum to counteract
high levels of aluminium in the sub-soils. Dr Thomaz Rein, the
enthusiastic soil fertility researcher, has promised to write an
article on Cerrado soils for Ag4Dev. Next we spent a day with
large-scale no-till cereal farmers on the eastern Cerrado, all of
whom seemed to know John! Indeed, it was over lunch that
we happened to meet Vilson, who immediately invited us to
visit his farm, where maize was being harvested. And it was
while we were admiring his impressive crop stands and golden
cobs that John asked him: ‘So how does life compare now with
that before you applied no-till systems?’; ‘I don’t want to think
about it’ was Vilson’s immediate response.
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Figure 2. Direct seeding soya after maize harvest

There are two cropping seasons, and many farmers
supplement rainfall by centre pivot irrigators, each covering
up to 150 ha. Mr Bonato, a dynamic man of Italian descent,
moved to the Cerrado from the coast when offered land on
lease by the government, taking on 2,000 ha. Leasing creates
a problem for farmers trying to raise credit, not having land as
collateral; most operate through cooperatives to give them
better purchasing and marketing power. Bonato has acquired
farms for each of his four sons. He sees this as a means to stop
them squabbling over ownership of his own farm when he
dies! As he stands in his field of uniform, high-yielding soya,
we ask him how much of the land is under no-till. Bonato
responds with a grin: ‘Cem por cem’, which is clear in any
language! He also explains conservation issues. Government
insists on farmers retaining 20 percent of land under indigenous
woodland. Irrigation water is supplied from small storage
dams, which must release minimum flows downstream. In
earlier days the fields were contour-bunded but both Vilson
and Bonato have removed the bunds: ‘Under no-till the
infiltration rates are higher so that run-off is minimal.’
With world prices of maize and soya high at present, Vilson,
Bonato and friends are very happy. They also appreciate the
lower fuel bills that result from no-till farming. They were
amazed to learn that the UK has only 25,000 ha of no-till
farming (0.2 percent of global total). ‘Why?’ they ask with
incredulity! Why indeed!
Keith Virgo

Article 4

Hire services as a business: the potential for
developing business enterprises with tractors,
machinery and draught animals
Martin Hilmi

Martin Hilmi currently works as an agri-food enterprise management and marketing specialist
for FAO. Previously he worked as a professor at the University of Malta, Link Campus, Rome,
Italy, lecturing on the management and marketing of small and medium enterprises, and prior
to this he worked in the private agri-food sector for many years.

Summary
The article looks at the potential hire services have as a viable
business option in the agri-food sector. It provides insights into
the numerous market opportunities that a hire service can tap
into, not only for on-farm services, but also and importantly for
services along the agri-food value chain. The article considers the
peculiarities of such a business: for example considerations should
be provided for topography and climate; initial high investment
requirements; and revenues and profits that are generated in the
long term. Consequently such business ventures require detailed
and carefully planned feasibility studies to be conducted prior to
any such business being set-up. Challenges ahead are also
considered, including the need for awareness creation and
sensitisation on the potential that such businesses can have, and
the preparation and provision of training (and training materials)
for would-be hire service entrepreneurs.

or access credit to be able to buy farm power assets. This
means that they are not able to expand and/or intensify their
area of cultivation, and lack of access to farm power can lead
to a decline in farm productivity. Timeliness of farming
operations can also have a critical effect on crop yields. Delays
in planting after the optimal date can amount to yield penalties
of up to one percent per day of delay (FAO, 2011). This all
means that many smallholder farmers, the world over, are
potential customers for hire service businesses.
Other actors in agri-food value chains are also potential clients
for hire service businesses. For example, rural traders may
need transport services during harvest time. Processors may
need water transport and/or pumping services to be supplied
(Figure 1).

Background
Increased agricultural production generally requires more farm
power embracing many sources ranging from human, animal
traction and engine-driven technologies, together with associated
tools and implements (FAO, 2005). Farm power can also be
used in other agri-food value chain operations beyond the farm
gate. Appropriately-equipped tractors can be employed, for
example, to provide post-harvest and processing operations.
There is great demand, sometimes latent, in many countries
for private sector businesses to provide hire services. Although
there is a need for such services, it is not always recognised by
potential customers, especially smallholder farmers, and so is
not expressed and goes undetected as a business opportunity1.
There is also a lack of awareness among many agri-food value
chain actors who operate beyond the farm gate of how potential hire services can support and increase their earnings
potential. Moreover there is also a lack of awareness among
business development services and public extension services
of the potential contributions that hire services can provide.

Figure 1. A water tank in a processing firm that is replenished by a water transport service powered by a tractor (parked in the background) in the Islamic
Republic of Iran. (Photo: M Hilmi)

Market potential also exists outside of the business operations
related to the agri-food value chain. For example transporting
people and providing support to road maintenance works are
two of the many other market opportunities that are available.

1

Hire services and market potential
Smallholder farmers commonly find it difficult to save money

In field research conducted by the author in countries as diverse as the
Islamic Republic of Iran, the United Republic of Tanzania and the Gambia,
there is some evidence that indicates that most of the demand for business
enterprises that provide ‘power services’ is latent among smallholder farmers.
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Hire services also create collateral business opportunities such
as repair and maintenance services, and veterinary services for
draught animals. Diesel and oil supplies are needed to run
tractors, and both need to be readily accessible. In the case of
smallholder hire service businesses, this could be a constraining
factor as the presence of support services is an important
catalyst for their establishment and operation.

Some of the benefits for local communities include improved
food security due to increased farm yields; increased food
availability because of easier access to food producing farms
and the increased possibility of transporting the food to and
between local communities; and increased mobility of
community inhabitants with the transport services offered by
hire service businesses (Figure 3).

Benefits of hire services to owners and
local communities
The benefits of a hire service business for a non-farm
entrepreneur are numerous, depending on their skills. For
example, an owner who has mastered the intricacies of field
operational adjustments and calibration of machinery will gain
a reputation and will be preferred over competing hire service
businesses because the superior service will avoid waste,
maximise efficiency and so reduce costs (FAO, 2011). Technical
knowledge can also offer the possibility of setting up a
maintenance and repair service that will produce further
revenue streams.
If the owner of the hire service business is a smallholder farmer
providing services to other farmers, the benefits include
diversifying and increasing income sources for the farm family;
improving cultivation practices by making them more
efficient, thus reducing costs; and increasing the intensity of
cropping patterns and/or expanding the area of cultivated land.
Together these will enhance food security and reduce the
labour requirement and drudgery of farm work. Marketing
operations of farm produce can also be speeded up, enabling
faster cash inflows.
Other actors in the agri-food value chain can also receive
benefits from hire services. For instance, agri-food processing
firms can benefit by having more crops produced and so have
increased quantities available for processing. Specialised hire
services can improve the quality and uniformity of farm
produce, which makes it easier to process. Hire services can
provide transport services which enable easier access to a
greater and more varied supply of farm produce for processing;
and also reduces the time between harvesting of crops and
their arrival at the processing firm’s premises (Figure 2). Hire
services can also provide power for processing machinery and
operations.

Figure 3. An animal-drawn cart transporting both goods and people. (Photo:
B Sims)

Hire services as a business: the
challenges
There are several challenges that can affect establishment of
hire service businesses in rural areas including:
• Market assessment: identifying what services are needed
and required in a local area, and having a full understanding
of what this entails in business terms.
• Savings and access to credit: buying assets is not easy for
rural entrepreneurs, small-scale farmers and other actors
involved in agri-food value chains, as their capacity to save
and gain access to credit is commonly limited.
• Costing the hire service business: hire service providers
require a clear idea of the costs involved for business
success. This is fundamental, as the cost burden of assets
for hire services can be considerable.
• Training: setting up a hire service business requires training
in business, finance and management aspects, as well as the
appropriate use of the machinery the hire service will be
using.
• Distribution networks and partnerships: the distribution
channels of manufacturers and importers often do not
extend to rural areas. Public research institutes could
usefully form partnerships with private manufacturing
companies, especially in terms of development, testing,
training and demonstration.
• Infrastructure: poor rural infrastructure, especially road
quality, can be a major challenge to hire service providers.

Hire services as a business: feasibility
and potential
Figure 2. A tractor trailer delivers pistachios to a processing firm to commence
processing operations, Islamic Republic of Iran. (Photo: M Hilmi)
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prior to commencing operations. One of the main reasons is
that the capital required for setting up such a business may be
onerous. Further, some farming systems are not yet intensive,
so that markets for hire service enterprises may be limited
initially. The demand for hire services is time-bound and
synchronic (demand arises at the same time). During the high
season, agricultural equipment needs to be operated out of
regular ‘office hours’ and managing workloads and staff can
be difficult. Finding enough clients for hire services all year
round can also be challenging (Pingali et al, 1987).
A feasibility study identifies the numerous challenges and business risks, and provides fairly accurate estimates of possible
outcomes and how identified risks can be reduced in a business
enterprise. However, such a study can only provide estimates
for the feasibility of an enterprise and cannot eliminate the
identified business risks.

Marketing the services of a hire service
A market appraisal is critical to establish if there is market
demand for services offered. Such marketing knowledge will
not only be related to such aspects as who needs the service,
and what prices can be charged; but it will also provide a
comprehensive picture of all the factors that affect the marketing
of hire services. Being in tune with market trends, as well as
with innovative technologies, is important for hire service
providers. This approach departs considerably from the more
commonly found opportunistic and reactive selling strategies
of hire service providers (FAO, 2011).
A hire service enterprise that has high fixed costs needs to earn
income throughout the entire year, wherever possible, so as to
amortise costs better and be more competitively priced on a
cost per unit of work basis. Only once market appraisals have
been carried out can marketing strategies be formulated.
Marketing efforts will differ according to the type of client being
served. This is a result of the (frequently) high variability of
demand for hire services; the actual specifications of the
required service; the particularities of agro-ecological zones
and farming systems in the case of production services; local
infrastructure; and so forth.
Some of the steps that can lead to successful marketing include:
• Service: customers are made aware of what the hire
enterprise can offer in terms of services and the flexibility
and quality of such services.
• Price: the service is clearly defined and the price is competitive
and profitable.
• Demonstration and promotion: customers have seen the
service being conducted on other farms and/or demonstrations
have been provided.
Marketing strategies can also include service providers organising
themselves into marketing groups with the potential to offer
more varied services. Opportunities to learn from each other
are increased in terms of equipment use, repair and maintenance;
as well as knowing where to procure spare parts and veterinary
medicines, etc.
Groups of small-scale farmers may also create advantages in
equipment purchase through more bargaining power to
reduce prices. Group-owned equipment can be used more

frequently, with more equipment available and offering the
same service at the same time, and higher utilisation rates can
lower costs. However, the care and maintenance of groupowned machinery requires careful planning and rigorous
execution to keep it in an operable condition available for use.

Examples of successful machinery hire
services
Case Study 1. Animal traction as a hire service in Eastern
and Southern Africa (Shetto et al, 1999)
Animal hire services are commonly found in many communities
in Eastern and Southern Africa, with 30 to 60 percent of farming
communities in the region receiving benefits from such services,
mainly through access to technology (oxen power). For example,
in the Sumbawanga district of the United Republic of Tanzania,
98 percent of rural households use oxen in ploughing, but oxen
are owned by only 30 percent of households. This means that
animal hire services have a large market to cater for and at the
same time provide benefits to the local community.
It has been demonstrated that using animals for traction hire
services is very profitable and the payback period of the investment
is shorter when animals are hired out. Moreover, small-scale
farmer hire service enterprises have recorded increases in farm
incomes of more than 50 percent.
Case Study 2. The economic advantages of hire services
in Riau province, Indonesia (Paman et al, 2010)
In Riau province, Indonesia, the number of two-wheel tractors
(2WTs) increased from 2.3/100 ha in 2000 to 6.6/100 ha in
2005. As a result of initial high investment costs and full
capacity utilisation, small-scale farmers looked for a collective
use of tractors via hire service enterprises.
Ownership of 2WTs is both individual and cooperative. On
average, 2WTs were used on 52 days per season (for ploughing
and puddling) with a 7-hour work-day. Average annual costs
were US$823; variable costs accounted for 62 percent of total
costs, while fixed costs were 38 percent. Labour was the largest
single cost (38 percent), depreciation was the second (27
percent) and fuel cost the third (13 percent). The tractor owners
commonly received job contracts from neighbours and service
charges ranged from US$35 to US$53/ha for both ploughing
and puddling work. Interestingly, the charges were lower than
those advised by government (US$59/ha) as a result of
competition and the reluctance of farmers hiring the services
to pay higher prices.
Annual revenue was on average US$932; estimates of profit
made were around US$109 per year, approximately 12 percent
of the revenue. However, the owners of 2WTs who actually
carried out the work themselves and thus did not use hired
labour had an average annual profit of US$419, about 45
percent of the revenue. Owners required 6.5 years to repay
capital costs. Overall annual use needed to be a little over 17
hectares to justify economic ownership of a 2WT.

Conclusions
Evidence suggests that there is a large and growing potential
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for setting up hire service provision as a viable business
enterprise within the agricultural sector in developing
countries. However, the peculiarities of such a business need
to be carefully considered as the enterprise usually has high
geographical specificity related to topography and climate, and
revenues may take time to cover the initial high investment
requirements in starting the enterprise and begin to earn a
profit. Consequently, such ventures require detailed and
carefully planned feasibility studies to be conducted prior to
any such business being set up.

Challenges ahead
The major challenges that lie ahead include raising awareness
of the potential that such businesses can have, not only in
improving livelihoods, but also in contributing to the
commercialisation of the smallholder sector. Appropriate
information communication programmes are needed, with
involvement of interested stakeholders both from the public,
as well as from the private sector.
Another challenge is the preparation and provision of training
materials aimed at the appropriate level for small-scale rural
entrepreneurs. The training materials will need to focus on:
feasibility studies; technical aspects such as machinery
calibration, operation and maintenance; and all aspects of
business management training. In particular, focus should be
placed on marketing the services that a hire service business
can provide.
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Newsflash
Decision on the ETHAS Consortium proposal
Unfortunately, the European Commission (EC) did not approve the ETHAS Consortium proposal (see Ag4Dev18, page 45 for
details), in which the TAA would have coordinated the work package on ethical guidelines for EC-funded research on Agriculture
and Food Production. Although the Consortium of organisations was a very strong one, and the proposal was of high quality,
the proposal did not include enough European Member States. This is a very frustrating reason for rejection, and so the Consortium
Members will be seeking further opportunities in the EC’s new (2014-2020) € 80 billion research programme, known as
Horizon 2020.
Paul Harding
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Hand-tool manufacture: a stepping stone in the
industrialisation process in East Africa
Brian G Sims

Summary
The formal agricultural hand-tool industry in East Africa
(Uganda, Tanzania, and Kenya) has been undermined by cheap
imports and has been reduced to one functioning factory in
Uganda. The artisanal sector in the three constituent countries
is animated, competent and thriving, although the uniformity
of its products is not well controlled. The Word Food
Programme has initiated its Purchase for Progress Programme
(P4P) in 21 countries, including the three East African ones.
The P4P aims to strengthen capacity of local producers to qualify
in supplying food grains and pulses to international standards
for emergency programmes. Coupling development to
humanitarian aid in this way could and should be applied to the
supply of agricultural hand-tools in emergency programmes.

Introduction
Smallholder agriculture is the engine of food production in
developing countries. It is estimated (FAO, 2011a) that the
world’s half billion low-income smallholder farmers produce
over 80 percent of the food supply in developing countries.
This feat would be made easier for smallholders if they had access
to farm power, equipment and machinery. It has long been
realised that a lack of farm power severely restricts the food
production capacity of the sector (FAO, 2005) and that rural
livelihoods are threatened when farm power supply is insufficient.
However, it remains the case that access to this essential input
is extremely limited for the majority of smallholder farmers,
especially in sub-Saharan Africa (SSA), but also in other
regions of the developing world (Table 1).
It is clear that efforts to increase farm power availability
through public sector tractor-hire schemes have almost always
been hopelessly uneconomic with the high costs of transport
and bureaucracy, forcing governments who become unwilling
or unable to continue subsidising to abandon the services

(FAO, 2008). Draught animal power is an attractive mechanisation
option for smallholder farmers since it can more than double
the area of crops that can be planted and cared for, from 2 to 4
ha (FAO, 2006).
However, its use is restricted by animal diseases, such as
trypanosomiasis and East Coast fever, in many parts of
sub-Saharan Africa (SSA). The reality is that, today, human
muscles constitute the predominant power source in SSA
smallholder agriculture, and it is likely to remain so for
the foreseeable future. This is not to belittle the serious
consideration that continues to be given to the positive impact
of mechanisation on food production and security, and it is to
be hoped that governments will facilitate the process by
ensuring a flow of potentially appropriate mechanisation
options, managed by the private sector, offering choice to
farmers and service providers (FAO, 2011b). Given the
importance of human labour, it is clear that there is a need for
the supply of ergonometrically1 appropriate hand-tools
designed for a range of users, including women who bear the
brunt of the crop weeding burden with the use of hand-hoes.

Supply of hand-tools in East Africa
The current situation in the three countries of East Africa is
that foreign competition (mostly from China, but also from
India) is too fierce to justify large-scale local production of
hand-tools. But this has not always been the case, and it need
not be in the future, as this paper will conclude. The following
is a brief summary of the hand-tool manufacturing situation
in each of the countries.

1

Ergonomics attempts to harmonize the work and working environment in
order to raise productivity and work efficiency, and to promote well-being
through optimising the effort of the worker (Jafry & O’Neill, 2000).

Table 1. Power sources for land preparation (% of total)

Sub-Saharan
Africa
East Asia
South Asia
Latin America
and Caribbean

Human muscle
power

Draught animal
power

Engine power

65

25

10

40
30

40
30

20
40

25

25

50

Source: FAO 2006
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Tanzania
Large-scale manufacturers in Tanzania say that they cannot
compete with Chinese imports and that there is no nurturing
of the manufacturing sector by the State, as has happened in
China. The large hand-tool factories have been privatised and
have ceased production of agricultural implements in recent
years. Zana Za Kilimo (ZZK) in Mbeya is now a brewery-owned
warehouse, and Ubungo Farm Implements (UFI) in Dar es
Salaam now manufactures steel tubes. The smaller-scale sector
is being nurtured by the Small Industries Development Organization
(SIDO), which facilitates the development of small- and
medium-sized enterprises (SMEs) through training, market
access and quality control. In its incubation programme, wouldbe entrepreneurs are provided with workshop accommodation,
grant aid and technical orientation for up to three years (Figure 1).

Figure 3. Chinese-made imported
hand-tools on sale in Soroti market,
Uganda. (Photo: B Sims)

Figure 1. Vijana Workshop, Arusha,
Tanzania. The Director and a
colleague demonstrate two of the
hand-tools produced by the
fledgling business in a SIDO
project. (Photo: B Sims)

SIDO also supports some rural artisan cooperatives through
establishment of a training nucleus. For example, in
Komakundi village in the foothills of Mount Kilimanjaro, there
are 40 active blacksmiths, each with their own charcoal hearth
and tools, and novices can work alongside SIDO-trained
experienced blacksmiths to learn the trade (Figure 2).

Figure 4. Hand-hoe manufacture at the Crocodile Hoe Factory, Jinja, Uganda.
(Photo: B Sims)

Figure 5. Range of Crocodile (Chillington) hoes (1½, 2½ and 3lb). (Photo: B
Sims)

Figure 2. Three-tined fork
made from carbon steel leaf
spring; the selling price is
USD7.50. (Photo: BSims)

Uganda
Uganda is the regional importing HQ of the Chinese Tianjin
Machinery Company, which imports 2.6 million hand-tools
annually for regional distribution. These are mainly Cock
Brand, Diamond, and Flying Swallow, which are to be found
in local markets throughout East Africa (Figure 3).
However, Uganda is the only regional country with a fully
functioning hand-tool factory. The Crocodile Tool Company
(formerly Chillington) in Jinja currently manufactures
hand-hoes but previously has made wheelbarrows, pangas and
slashers, with their production lines still existing in a
moth-balled state (Figures 4 and 5).
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Crocodile is able to continue the production of quality tools
because it is in the same umbrella company (The Alam Group)
which also owns the Jinja Steel Rolling Mills and supplies qualitycontrolled, high specification steel to its Crocodile factory.
As in the case of Tanzania, there is a thriving village blacksmith
community (for example Kibuku village near Mbale) with
remarkable manual manufacturing skills. However, they tend to
supply local markets and find it difficult to compete with Cock Brand
hoes in terms of cost, but other hand-tools are made (Figure 6).

Figure 6. A billhook made by a Kibuku
village blacksmith. The quality of the tool is
fine for a local market but is too variable for
the international market. (Photo: B Sims)
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Kenya
In Kenya, larger scale manufacturers have no interest in handtool production and so the focus is on the blacksmith, or jua
kali, sector. The Ministry of Industrialisation aims to assist
this sector, and has over 100 industrial development centres
giving technical guidance to SMEs. They help by placing orders for batches of tools and, after a programme of technical
assistance with approximately 10 cycles of batch purchase and
constructive criticism, the product is near perfect.
The jua kalis are extremely active in the country. One association
(the Kamukunji Jua Kali Association, KJKA) has over 3,000
artisans making metal goods including hand-tools (Figure 7).
The KJKA is already exporting to regional markets and their
progressive attitude is shown on their website2.

Figure 7. Locally made
hand-tools at Kamukunji
Jua Kali, Nairobi, Kenya.
(Photo: B Sims)

National Standards Bureaux
Each of the three countries has a National Bureau of Standards
committed to ensuring the quality of products reaching their
national markets. These are: the Uganda National Bureau of
Standards (UNBS); the Tanzania Bureau of Standards (TBS);
and the Kenya Bureau of Standards (KEBS). The KEBS is
probably the best equipped, and a brief description of its handtool related activities will serve as a model for all three Bureaux.

Figure 8. Genuine Cock
Brand hoe (Top) and a poor
counterfeit (Bottom). Seen in
Soroti market, Uganda.
(Photo: B Sims)

KEBS3 has developed a series of standards for a range of handtools (including hand-hoes, mattocks, pickaxes, fork jembes,
spades, shovels and machetes). Tests comprise strength tests
of various types and materials tests as described by FAO (FAO,
2013) and in the KEBs standards (eg KEBS, 2008).
An important consequence of the work of the Bureaux is that
counterfeit products are being detected in the market and their
spread is being vigorously combated. One notorious example
is the spread of counterfeit Cock Brand hoes which, although
superficially similar to the original article, are made of inferior
steel and either break or wear rapidly in work. Controlling the
influx of these and other counterfeits protects East African
smallholder farmers (Figure 8).

Promotion of the hand-tool industry
through application of the Purchase
for Progress concept
The concept of Purchase for Progress (P4P) was initiated by
the World Food Programme (WFP) in 2008 as a 5-year pilot
project4. Briefly, it involves local procurement of food grains in
order to bring local farmers into the grain market with highvalue produce. P4P currently operates in 21 countries worldwide, including Tanzania, Uganda and Kenya. WFP ensures
that farmer producer groups are able to clean, grade, package and
store food grains (mainly cereals and pulses) so that they meet
the required standards and can contribute to part of WFP’s worldwide requirements. This means that the vital WFP supply of food
in emergency situations not only benefits the multinational grainproducing countries and companies, but also works towards
improving the livelihoods of local producers who enter the market
with products of international quality and, it is hoped, can sustain
their place in the market once established.
Other UN emergency programmes are frequently required to
supply basic equipment to farm families in the aftermath of
disaster situations as they return to their agricultural lands
after displacement. Apart from seed and fertiliser, a set of basic
hand-tools is often also needed as these are generally lost
during disasters. Currently, hand-tools are procured by
international tenders which, by their nature, do not usually
involve local manufacturers. In fact, they can often undermine
and destroy local initiatives as we have seen and discussed in
the East African scenario. Local manufacturers find it hard, if
not impossible, to compete with the price of hand-tools
produced by large-scale factories nurtured by state support.
An alternative approach, with a strong developmental component,
is now being proposed to develop and promote the marketoriented manufacture of agricultural tools within developing
countries, often the same ones that become recipients of emergency
aid. The objectives of such an approach would be twofold: i)
to reinforce the technical and business capacities of local
agricultural tool manufacturers and artisans; and ii) to ensure
the rapid provision of good quality locally-made tools for emergency
and reconstruction programmes.
2
3
4

https://sites.google.com/site/kamukunjijuakali/home
www.kebs.org
http://www.wfp.org/purchase-progress
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To achieve these objectives, a series of country-specific
activities would be needed to achieve four major outputs:
• Local manufacturers and artisan associations competent
and willing to supply good quality agricultural tools to the
emergency coordinating agency and to local markets.
• Technical standards agreed, in place and being applied by
local standards authorities.
• Stocks of good quality agricultural tools available for emergency
and reconstruction projects.
• Local manufacturers competing in local markets with
equivalent imported products.
From this description, it can be seen that local development
agencies (like SIDO in Tanzania and the Ministry of
Industrialisation in Kenya) will play a vital role in ensuring that
uniform production of good quality tools can be achieved.
Other important stakeholders will be the national standards
authorities which will play a crucial role in maintaining the
quality of the produced goods through the application of
agreed standards.

Conclusions
East Africa is home to large numbers of very talented artisans
who are making agricultural hand-tools, and to many
commercial factories who have the capacity but not the will to
supply hand-tools to what they see as an insecure market. The
Crocodile factory in Uganda is the only surviving commerciallevel hand-tool factory in the region.
International emergency programmes spend many millions of
dollars every year on the supply of basic agricultural inputs and
tools to displaced families in the aftermath of disasters. Faced
with the same situation, the WFP has taken the bold step of
coupling development of the agricultural sector to its supply
of emergency food. By training and orienting producer
associations, these have become able to supply grains and
pulses to international standards and so have been given the
opportunity to enter the market system and improve their
livelihoods. The time has now arrived for the international
suppliers of emergency equipment to adopt the same model.
In this way, developing countries will benefit from the
improvements of their local industries, be better placed to
compete with cheap, subsidised products and will take one step
further forward in the development of their indigenous
manufacturing industrial sectors.
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TechTalk Gross Margin Calculator
AA International Ltd is a niche agricultural consultancy,
specialising in programme and project support. Based in West
Wales, it was created in 2005 as a spin-out from Bangor
University. Since our inception, we have carried out food
security assessments and agricultural situation assessments,
programme design and evaluations, and have developed
improved crop and food security assessing methodologies for
UN agencies and international NGOs in Africa, Asia, the
Caucasus, and the Middle East.
During our assessment work, we have noted a frequent lack of
access to technical know-how in NGO projects and
programmes. It would seem that the trends of recruiting more
generalists and non-agricultural specialists into NGO positions
over the past 20 years, and cuts in technical positions in host
Ministries of Agriculture following the introduction of
IMF-World Bank imposed structural adjustment policies in the
1980-90s, have combined to leave significant gaps in the
availability of resource persons1 that seem to have gone
unnoticed by donors. In 2008, our concern prompted us to
create TechTalk, an online, technical, question-and-answer
service, which provides rapid practical answers to day-to-day
problems faced by field staff and farmers (www.techtalkinternational.com). Many Agriculture for Development readers
will be registered as TechTalk experts, so will be familiar
with its operation. Most recent examples of questions from
Africa relate to commercial cassava growing and processing
methodologies, planting of Moringa, and advice on setting-up
poultry farms, reflecting a growing interest in commercial
ventures in the region.
Unfortunately, as well as the lack of access to technical knowhow referred to above, due to the donation/gift elements of aid,
AA International staff have observed a near-universal lack of
appreciation of the value of economic analysis at farm level.
With a noted absence of regular, real-time recording of farm
input and output data, agricultural project staff rely on postevent surveys and focus groups to determine results that, in
our experience, rarely provide the range of objective information
required for the results-orientated-monitoring that is now
favoured by donors and back-donors. Without real-time, farmlevel, input-output analysis, we feel that performance may not
be properly assessed, comparisons cannot be made, and
success and impact cannot be measured.

Calculator into TechTalk’s website. This online tool allows the
performance of any crop or livestock enterprise to be assessed
and compared, either on an historical basis or on a projected
basis, to the benefit of decision making at all levels of farming
and agricultural/livestock project operations. Two years on
from its initial set-up, in response to feed-back from our users,
we have refined the Gross Margin Calculator. It is now simpler
to use and includes links to a set of Training Notes and Farm
Data Recording Sheets. The Training Notes are a step-by-step
guide on how to use the Gross Margin Calculator and its
associated recording sheets. The recording sheets can be
down-loaded as Excel spreadsheets or printed as paper copies.
The Excel recording sheets have the added benefit of calculating
and summarising input and output data for easier entry into
the calculator.
The calculator may be accessed directly from the TechTalk website.
It comprises a simple system of data entry designed to generate
the gross margins and partial gross margins (eg for dairy cows:
margin over concentrates) in local currencies. Registered TechTalk
users can, without cost, access a down-loadable breakdown of
performance, revisit previously entered data at any time and can
also compare their financial performance globally or with similar
farming systems in the same country. Because this database of
gross margins is based on the completed entries of registered
users, its value will increase over time.
If you would like to register with TechTalk – whether to access
technical advice via our question-and-answer service or to use
the Gross Margin Calculator and its associated training notes
and recording sheets – please get in touch with Heather
Pitcher at AA International (heather@aainternational.co.uk).
If you are a technical specialist and would like to share your
expertise with projects on the ground by registering with us as
a TechTalk Expert, we would also be pleased to hear from you.
In autumn of last year, in order to be able to expand our
activities into grant-funded, food security development and
support, we established a not-for-profit Community Interest
Company (CIC) called AgriTechTalk International, which,
inter alia, will take over the administration of TechTalk.

Lisa Osbourne
Project Officer, AA International Ltd
1

Consequently, two years ago, we incorporated a Gross Margin

Demonstrated by queues of project personnel outside District MoAs waiting
for consultation/local technical support that was written into the project plan!

29

Article 6

Artemisia annua: commercialisation of a
smallholder-grown medicinal plant
Antony Ellman

Antony Ellman is an agronomist who has worked for many years on smallholder
farming systems and links to markets in Africa and Asia. Since 1995 he has
focussed particularly on Artemisia annua, undertaking consultancies for DFID,
USAID, WHO and other agencies on production, processing and marketing of
the crop in Tanzania, Kenya, Madagascar, Vietnam and China. Antony is a
Professional Associate of the Natural Resources Institute, University of
Greenwich. He is also Chairman of the TAA Award Fund.

Summary
Artemisia annua is a medicinal plant of Chinese origin from
which artemisinin, the basis of the most effective current treatment
for severe Falciparum malaria, is extracted. Artemisia needs
labour-intensive cultivation and is ideal for smallholder
production. It is widely grown by small farmers in East Africa,
Madagascar, China and Vietnam under contract to commercial
extracting companies. The cultivation and uses of the plant,
extraction and marketing of the product, and essential
components of a sustainable agreement between growers and
extractor are described. The study illustrates the issues which
arise, with smallholder-grown commodities to which value is
added by a commercial processing and marketing company, in
ensuring motivation of farmers, sustainable supply of raw
materials, stabilisation of the market and equitable distribution
of the proceeds of the end product.

Introduction
Artemisia annua (Sweet Wormwood or Sweet Annie) is an
annual shrub of the Asteraceae family. It grows in a wide range
of temperate and sub-tropical conditions. It is the source of
artemisinin, which is extracted from the dried leaves of the
plant and forms the basis of the most effective current treatment
for severe Falciparum malaria.
A. annua is an ideal crop for smallholder cultivation. It is
widely grown by farmers in China, Vietnam, East Africa and
Madagascar, on contract to commercial extracting companies.
The relationship between farmers and extractors illustrates
many of the issues that arise in commercialisation of smallholder
crop production.

During the Vietnam War, A. annua seeds from China were
planted by the Vietcong. The plant extract was used to treat
malaria which, it was claimed, was responsible for more
Vietnamese deaths than American weaponry. In the 1990s,
seeds of A. annua reached Switzerland where Mediplant, a
medicinal plants research institute, produced hybrid varieties
with greatly increased leaf yield and artemisinin content
(Delabays et al, 1993). These varieties were successfully tested
in Tanzania and Kenya, and from there spread to many other
countries, particularly where an alternative treatment for
severe forms of malaria was urgently needed following the
appearance of chloroquine-resistant strains of the malaria
parasite.
It was quickly found that artemisinin is poorly soluble in
water1, while solvent extraction using hexane, toluene or CO2
can recover up to 80 percent of the chemical in the leaves to form
the basis of an internationally recognised pharmaceutical product.
Despite this knowledge, some NGOs still encourage back
garden cultivation of A. annua for use as a herbal infusion or
as a lozenge made with powdered leaves, although there is
minimal evidence for the efficacy of this method of use (Rath
et al, 2004)2.
Derivatives of artemisinin (artesunate, dihydroartemisinin,
artemether) are even more effective than artemisinin itself,
clearing 95 percent of the malaria parasites in 3-4 days. To
reduce the risk of resistant strains appearing in the 5 percent
of parasites that escape the artemisinin treatment, WHO
strongly recommends that artemisinin drugs be used only in
combination with another antibiotic as ‘artemisinin combination
therapy’ (ACT). Nevertheless in some countries artemisinin
drugs are still produced and used as monotherapy, risking
reduction in the useful life of this class of drugs (WHO, 2011).

History of the plant and its use
A. annua is indigenous to China where it has been used as a
medicinal plant, known locally as Qinghao, for over 2,000
years. A recipe for a herbal infusion made with Qinghao leaves,
which was used to treat ‘hot and cold fever’ and other
illnesses, was discovered in China in the early 1970s in a tomb
dated to 168BC (Collaborative Research Group for Qinghao,
1979). The active ingredient, artemisinin or quinghaosu, was
isolated by Chinese scientists in 1979 (Tu et al, 1982).
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1

A trial conducted in 1996 by the London School of Hygiene and Tropical
Medicine revealed that 7 litres of an acrid tasting tea made with Artemisia
leaves would have to be drunk per day to obtain a sufficient dose of artemisinin
to treat severe malaria.
2
There are additional compounds in the leaves of Artemisia which are claimed
to be effective against other diseases including certain cancers. These uses of
the plant have yet to be fully investigated.
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Cultivation of Artemesia annua
A. annua is an adaptable plant which grows best in a temperate
or sub-tropical climate at an altitude of 1,000-1,500 masl,
although in Vietnam it is also grown at 50-500 masl. It grows
best in well-drained soils of reasonable fertility. Daytime
temperatures of 15-25˚C are optimal; and the plant is
susceptible to frost damage. Rainfall of 600-1,000 mm/yr is
required, with good distribution especially in the 2 months
after planting (Ellman, 2010).
The seed of A. annua is tiny (around 13,000 seeds per gm) and
the hybrid varieties are very costly ($50-75 per gm). Hence
seeds are best germinated in a nursery (Figure 1) and
transplanted when the seedlings are 8-12cm high, around 4-6
weeks after planting. Irrigation may be needed if rainfall is
unreliable at this stage, since young seedlings are highly
vulnerable to water stress. In Madagascar, the crop is
commonly planted in paddy fields after the rice is harvested,
using the residual moisture in the soil.

Figure 3. Harvested
plants ready for
threshing, Thika,
Kenya.

Cultivation of A. annua is a labour-intensive activity, especially
at the transplanting, harvesting and threshing stages, and is
ideally suited to smallholder production. It requires no longterm investment being an annual crop, and it benefits from
the close personal attention which smallholder families
can give. In 2012, approximately 22,000 ha were planted
worldwide, at least 80 percent of it by smallholders. Few farmers
grow more than 1-2 ha. In East Africa and Madagascar, the
average size of an Artemisia plot is 0.5 ha (Figure 4). In China,
Artemisia is commonly interplanted with other medicinal
plants such as Ginkgo (Figure 5) or in alternate rows with food
crops such as maize, soya or sweet potatoes (Figure 6).

Figure 4. Smallholder
A. annua growers,
Fianarantsoa,
Madagascar.

Figure 1. Artemisia annua seedlings in nursery, Antsirabe, Madagascar. (All
photographs: Antony Ellman)

Once established, A. annua is resilient with few natural
enemies. In ideal conditions, it grows to a height of over 2
metres in a 5-7 month growing season (Figure 2). It is
harvested by cutting the whole plant which is then dried,
usually in the field, and threshed to separate the leaves from
the stems (Figure 3). The dried leaves are transported to the
factory for extraction. Yields of 2-3 tonnes of dried leaf per ha
are common, with artemisinin content ranging from 0.5-1.5
percent depending on the variety used.

Figure 2. Artemisia
annua mature plants,
Arusha, Tanzania.

Figure 5. A. annua
interplanted with
Ginkgo biloba,
Szechuan, China.

Figure 6. A. annua,
maize and sweet
potatoes row planted,
Szechuan, China.

Despite the higher production costs of estate cultivation, some
extraction companies have established their own A. annua
plantations alongside smallholder producers, both to gain
control over part of their leaf supply and for purposes of
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research and demonstration. In Kenya, one company has
planted an 80 ha circle of A. annua with central pivot
irrigation, aiming to bring a 5ha segment to harvesting stage
every 3 weeks and to achieve a continuous supply of leaf
through the year (Figure 7). The management and financial
requirements of this approach are daunting, especially as it is
not yet proven as a viable proposition.

Grower’s Production Manual incorporating integrated
crop management and sustainable land use systems, and
measures to allow product traceability and quality control.
• The extracting company in Madagascar has a Farmer
Training and Research department, an extension service
with one field worker serving 100-150 growers, technical
leaflets, and a cartoon strip in French and English.
• WHO published in 2005 a monograph on Good
Agricultural and Collection Practices (GACP) for
Artemisia annua (WHO, 2005).
(3)

A fair price for Artemisia leaf is offered to growers so
cultivation of A. annua is competitive with alternative
crops, which is announced ahead of the planting date,
and paid promptly once the leaf is delivered:
• Over the last 10 years, the price paid by extracting
companies for Artemisia leaf has fluctuated from US$500
to US$1,000 per tonne depending on the current market
price of artemisinin, the anticipated supply of leaf, and
the artemisinin content of the leaf. Even at the lowest
leaf price, with a production cost below US$300/tonne,
Artemisia has proved to be an attractive crop for
smallholders in most growing areas, which is competitive
with alternative cash crops such as coffee, oilseeds and
vegetables and with food crops such as maize, wheat and
beans3.
• In East Africa, a two-stage payment system was initially
adopted: a base price calculated to cover average production
costs, and a subsequent payment linked to the artemisinin
content of the leaf. This gave farmers an incentive to
deliver high quality leaf and a stake in the profitability of
the enterprise, but unfortunately the two-stage payment
had to be discontinued due to the cost and complexity of
making accurate assays of artemisinin content.
• In China and Vietnam, independent buying agents
procure leaf from farmers, either on commission for an
extractor or to sell to whichever factory offers the highest
price. While this open market system may give farmers
bargaining power to demand a higher price, it does nothing
to improve the quality of leaf delivered4 or to build loyalty
between growers and extractors.

Figure 7. Commercial
A.annua plantation
under pivot irrigation,
Naivasha, Kenya.

Extraction of artemisinin
The challenges in artemisinin extraction are to ensure a regular
supply of high quality leaf through the factory, to achieve an
acceptable recovery rate (some factories recover less than 50
percent of the artemisinin in the leaves), to reduce the loss of
costly solvents, to separate artemisinin from other extracted
compounds, and to purify the resultant extract.
Ten factories worldwide have capacity to each extract 20 tonnes
or more of artemisinin per year. Eight of these are in China,
one in Kenya and one in Madagascar. These factories require
capital investment in excess of $5 million. In Vietnam and
China, there are smaller factories which are of a lower standard,
extracting 5-10 tonnes of artemisinin a year each. To spread
their financial and market risk, most of the larger factories
process other medicinal plants in addition to Artemisia. A
common feature recognised by all extractors is the need to
build close links with their leaf suppliers, and to have a clear
forecast of demand for artemisinin and the end product, ACTs.

Farmer to company linkages

(4)

Close links between leaf producers and purchasing
factory, ideally codified in a buyer-seller’s contract setting
out the rights and obligations of either party, to maintain
transparency in the relationship and give growers and
extractors confidence in the durability of the partnership:
• In Madagascar, the Grower’s Contract issued by the
purchasing company sets out clearly the inputs and
services that the extractor will offer, the price that will be
charged for these services, the procedure and price at
which leaf will be bought, the obligation on the growers
to follow cultivation guidelines and to deliver leaf of the
agreed quality, and the penalties that can be levied on either
party for infringement of these conditions. The contract
is a model of its kind for regulating smallholder production
and company purchase of an agricultural commodity.

The key issues in ensuring that extracting companies obtain a
reliable supply of leaf from smallholders are fourfold:
(1)

Smallholders have access to planting materials and other
production inputs:

• in East Africa, purchasing companies supply seedlings of
the desired variety of A. annua to contracted growers,
recovering the cost from the leaf sales;
• in Madagascar, village groups and entrepreneurs are
contracted by the extractor to establish village nurseries
and to supply A. annua seedlings to individual growers;
• in China, some companies supply fertiliser and other
inputs on credit to A. annua growers, where they are
confident that the leaf produced will be sold to them.
3

(2)

Growers have access to training and agronomic advice,
since A. annua is a new crop for both smallholders and
commercial producers:
• The major leaf purchasing company in East Africa has a
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A study conducted in Northern Tanzania in 2004 showed that only bananas
and potatoes gave a gross margin per ha comparable to that obtainable from
A. annua (Ellman, 2004).
4
About 40 percent of the leaf delivered to factories in Szechuan is collected
from wild stands of A. annua with very low artemisinin content.
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• In China and Vietnam, where an open market system is
followed, a buyer-seller contract is only issued when
inputs have been supplied on credit, but it has little
impact on ensuring a reliable supply of leaf. The prices
and quantities of leaf delivered in these countries have
fluctuated wildly, making long-term investment in a
sustainable industry almost impossible.

Market for artemisinin and ACTs
The four parameters listed above for commercialisation of
smallholder production of A. annua leaf apply broadly to any
primary product to which value can be added by a commercial
processor. The situation is more complex in the case of
artemisinin since the market for the end product (ACT) has
until now been unpredictable, resulting in alternating years of
over- and under-supply both of leaf and of artemisinin.
Demand for ACTs has been largely determined by the level of
funding available to the Global Fund for AIDS, TB and Malaria
(GFATM). This is managed by WHO and has been funded
primarily by the Bill and Melinda Gates Foundation (BMGF)
and other donors. In the last two years, GFATM has supplied,
through Governments of high risk countries, from 250 to 330
million ACT treatments per year, saving many thousands of
lives. This number of treatments requires an annual supply of
120-150 tonnes of artemisinin, which can be produced on
around 30,000 ha of planted Artemisia.
The market for artemisinin and hence Artemisia leaf is thus quite
limited. In an attempt to stabilise supply and avoid the boom and
bust cycles which have characterised the industry since its
inception5, WHO and other agencies have over the last eight years
convened annual meetings of growers, extractors, manufacturers,
distributors and users of ACTs (A2S2, 2013). Through these
initiatives, a support programme for artemisinin producers has
been established, and an international Artemisia Association is
being planned to link all the actors in the supply chain. It is hoped
that this will result in a more accurate matching of supply to
demand and less fluctuation in prices will emerge.

Semi-synthetic artemisinin
A further complicating factor in the market arises from a recent
initiative by US scientists, also funded by BMGF, to develop a
semi-synthetic artemisinin through yeast fermentation. The
stated aim is ‘to create a complementary source of affordable
artemisinin to supplement the current plant-derived supply
and to stabilise the market’.
The semi-synthetic alternative has recently been registered as
an approved drug by WHO. A French pharmaceutical company
has been contracted to produce and market the drug, with a
target production level of 35 tonnes in 2013 to be sold at a nonprofit price comparable to that of the plant-based product.
Currently the cost of synthesising artemisinin is higher than
that of plant-based artemisinin, and the lead time for scalingup production is uncertain. Provided BMGF’s original aim –
of using the semi-synthetic supply to stabilise rather than
dominate the market – is maintained, it seems likely that plantbased and semi-synthetic artemisinin will co-exist in a
complementary relationship for some time to come.

Conclusions
Artemisia annua leaf and extracted artemisinin present valuable
niche markets for smallholder producers and commercial extractors,
bringing attractive income-earning opportunities, as well as major
health benefits as an alternative treatment for malaria.
The market opportunity will not last for ever because of the risk of
resistance developing to this class of antimalarial drugs, and perhaps
because of growing competition from synthetic artemisinin.
However, for the time being, it represents an excellent example of
commercialised smallholder production of an important medicinal
plant. Where small farmers have been linked to a reliable processing
company offering support services, fair prices and a guaranteed
market outlet, they have proved to be more cost-effective as
producers of Artemisia leaf than large-scale plantations.
The lessons of the Artemisia experience can be applied to many
other primary commodities which require labour intensive
production, where value can be added by a commercial
processing company linked to smallholder producers in a
mutually beneficial partnership.
5
The artemisinin price offered to extractors by pharmaceutical manufacturers
has ranged from US$250 to over US$1,000 per tonne. It seems now to be
stabilising at US$400-500/t. The break-even cost for the most efficient
extractors is around US$350-400/t.
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International Agricultural Research News
Commercialisation
of smallholder
agriculture
The CGIAR’s guiding document, A
Strategy and Results Framework for the
Reformed CGIAR, published in 2011,
identifies a series of key outcomes that
the System will strive to achieve over
the coming years. The first of these is
reduced rural poverty, to be achieved
both through increased productivity
as well as developing better market
opportunities for smallholders. Research
on ‘value chains’ and ‘linking farmers to
markets’ are commonplace throughout
the international research system.
Following are four examples of how
international research institutions
are trying to understand and promote
more effective commercialisation of
smallholder farming:
Commercial tomato production in the
Pacific: As part of its effort to
strengthen research on high-value
smallholder crops in the Pacific, the
Australian Centre for International
Agricultural Research (ACIAR) is funding
a project to evaluate the commercial
value of tomato varieties bred by the
World Vegetable Centre (AVRDC). In one
trial in Fiji, conducted by the Sigatoka
Research Station, AVRDC and the
Secretariat of the Pacific Community, a
number of seed suppliers, hoteliers,
extension staff and farmers were invited
to evaluate the varieties and participate
in a taste test. Valuable feedback was
received on which varieties would most
appeal to consumers. A chef from a leading
hotel, for example, said of one cherry
tomato variety ‘I would like to be able
to buy this for the hotel, as it would look
good in a salad’. Such information is
proving invaluable in deciding which
varieties smallholders should produce
for the market. Similar trials are being
conducted in Solomon Islands, Tonga
and Samoa.
Novel pepper products in the Andes:
Peru and Bolivia are home to the largest
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and most diverse concentration of peppers
in the world, yet much of this diversity
remains neglected and undervalued. In
recent years, however, there has been an
increase in market demand for new and
unique chilli flavours and this has
provided an opportunity for smallholders
to use the region’s vast pepper diversity
to generate higher incomes. Three years
ago, Bioversity International began to
analyse different chilli varieties for their
nutritional quality and marketability, as
well as to link smallholders to food
entrepreneurs through trade fairs,
stakeholder workshops and chilli-tasting
sessions. Farmers are now working with
many different partners to develop new
products using native chilli peppers. So
far, chillis have been bottled, canned,
dried, made into jam and used as an ingredient in specialty cheeses.
Domesticating Allanblackia: The African
tree genus Allanblackia produces oil in
its seed that is prized both as edible oil
and in the manufacture of cosmetics.
Today it is harvested mostly from the
wild and from small-scale plantings of
wild-type trees, resulting in erratic
supplies of variable quality. However, if
it is to expand in the market, purchasers
must be assured of being able to obtain
sufficient and regular supplies of highquality seeds. Recognising its potential,
Unilever formed a public-private
partnership, the Novella partnership, to
build supply chains and assess the
feasibility of domesticating and upscaling Allanblackia into a substantial
African business. Currently, the partnership
involves Unilever, the World Agroforestry
Centre (ICRAF), IUCN, the Union for
Ethical Biotrade, Rivers State Sustainable
Development Agency in Nigeria, Novel
Development
Tanzania,
Novel
Development Ghana and local
Allanblackia organisations.
Successfully growing Allanblackia from
seed is normally a long process. Based
on ICRAF’s expertise in tree biology and
innovations by farmers, the partnership
has managed to cut the time taken for
seeds to germinate from 10 to 3
months. Furthermore, Allanblackia is
dioecious (ie trees are either male or
female), a characteristic that takes

almost 10 years to become apparent.
Because the oil comes from the fruits of
female trees, the project has developed
methods for vegetatively propagating
superior mother trees. This both replicates
their desirable traits and shortens the
period to reach maturity; grafts, for
instance, fruit within only four years.
After just over 10 years, local supply
chains are now functioning and over
200,000 Allanblackia seedlings have
been planted in Tanzania, Nigeria and
Ghana. These are providing the data
needed to assess the feasibility of further
expanding Allanblackia as a business.
Exporting pigeonpeas: Pigeonpea
varieties in eastern and southern Africa
are generally small-seeded, low-yielding,
late-maturing and susceptible to various
pests and diseases. As a result, Africa
largely misses out on the sizeable Asian
market and the high-value European and
American markets, all of which demand
large, good-quality seeds. Meanwhile,
domestic demand for pigeonpea in
Africa is also growing substantially.
ICRISAT, together with national agricultural
research and extension programmes in
eastern and southern Africa, have developed
a number of medium-duration, highyielding and disease-resistant varieties
having the large cream seeds demanded
by the market. Such varieties are now
beginning to be widely grown in the
region, increasing farmers’ incomes by
up to 80 percent.
Bill Gates, who visited ICRISAT in June
of this year, wrote in his blog
( h t t p : / / w w w. t h e g a t e s n o t e s . c o m /
Topics/Development/Visiting-ICRISATAgricultural-Research-Center): ‘The
results … are being felt in places like
Ethiopia, Tanzania, Malawi, and
Kenya. Of course, there’s a risk in
raising yields: What if the increased
supply drives down the price?
Fortunately, farmers in those countries
are now selling pigeonpea to India,
which imports over 254,000 tons of the
crop annually - a market so big that it
can absorb the extra supply without
affecting the price’.
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New Director
General for
Bioversity
International

Bioversity International has announced
that Anne Tutwiler will take over from
Emile Frison as the institute’s Director
General in mid-July. She has almost 30
years of experience in agricultural policy
and development, in both the public and
private sectors. As a member of senior
management at FAO, she managed five
technical departments including Agriculture
& Consumer Protection; Natural Resources

Management & Environment; Forestry,
Fisheries & Aquaculture; Economic &
Social Development; and the Office of
Knowledge Exchange, Research &
Extension. She has also worked in senior
positions at USAID and was managing
director of agricultural markets at The
William and Flora Hewlett Foundation.

Geoff Hawtin

Bookstack
Sustainable food production
practices in the Caribbean
Wayne Ganpat & Wendy-Ann
Isaac (editors), 2012
ISBN: 978-976-637-624-6
Paperback, 456 pages, $50
Ian Randle Publishers, Kingston and Miami
This comprehensive, well-referenced, text
book, co-edited by TAA member WendyAnn Isaac, meets an important need in the
Caribbean, the least food-secure region in
the western hemisphere. Its publication
also coincides with the establishment of a
new Faculty of Food and Agriculture at the
University of the West Indies. The editors
have skilfully employed and coordinated
inputs from more than thirty contributing
expert authors, supported by a team of
twelve international, regional and local
expert reviewers.
The authors consider that yield increases,
often in excess of 100%, are possible
through the application of sustainable
agricultural practices, especially at the smallscale farmer level. They call for a fundamental shift towards agro-ecological approaches
in order to provide a ‘truly green revolution
in agricultural practices’ in the region.
Appropriately, the first three chapters deal
with the management and maintenance of
soils and their fertility. The next seven chapters
consider crop, vegetable and tree production,
including the management of their weeds,
pests and diseases. The focus is on good
agronomic practices and minimising the use
of synthetic fertilisers and pesticides. These
are followed by three chapters devoted to
small ruminants and their feed materials;
and one on aquaculture. There are also
chapters on quality assurance, post-harvest

practices, sustainable nutrition practices in
the region, and good agricultural practices
for crop and livestock production. The
book concludes with a useful chapter on
participatory on-farm trials.

their 40 respondents – both African and
European - who had agreed to take part
and who, between them, had worked in Anglophone and Francophone countries of
Africa:

The book is essential, practical reading for
all students of agriculture and environmental
science, farmers, extension officers, and
anyone interested in environmental
sustainability.

‘If it is true that agricultural development in
sub-Saharan Africa since 1960 has largely
failed [to respond adequately to growing
concerns about future adequacy of food,
other agricultural products and water],

Paul Harding

1. What has gone wrong?
2. Can we identify the causes of failure, as
well as the factors responsible for the
fewer successes?
3. What is needed to help African agriculture
move forward in coming years?’

WHAT is the matter with
African Agriculture? Veterans’
Visions between Past and Future
Mutsaers JW & Kleene WM
(editors), 2012
ISBN 978-9460221781
Paperback, 384pages, £24.50, $39.95
KIT Publishers, Amsterdam

‘The first generation of workers in African
agricultural development have reached
retirement age. Some are no longer actively
involved ‘in the field’, while others continue
unabatedly. All of them have participated in
the unfolding of post-independence agricultural
development, or the lack of it, depending on
one’s point of view. This book brings
together the views of a non-trivial sample
of agriculturists from many walks of life on
the achievements, failures and challenges of
African agriculture and the role played by
foreign aid in that story. And, even more
importantly, they express their vision on
(sic) what will be needed for African
agriculture to move forward in the future,
in an age when many new challenges are
emerging and new actors are appearing on
the scene.’ [On the back cover].
The editors had posed three questions to

The book is in three parts: I: The context
and historical record; II: The veterans’
contributions, 1955-2010; III: Successes,
failures, challenges – the authors’ views, and
an editorial summary.
This is ‘a good read’. It will bring back memories
- both pleasurable, bearable, and/or
uncomfortable - to many of us in TAA
about our own involvement in what seems
to have become ‘the development industry’.
This has had its noble intentions, differing
approaches, hidden agendas, gratifying
successes, and its (often foreseeable)
failures. It shows up the gaps between
official statements and veterans’ views ‘freed
from the usual cautious wrappings’.
The authors’ individual comments plus the
editors’ overall analyses clearly demolish the
implicit assumption - from the 1960s onwards - that outsider institutions would
know better what would be good for
African agriculture than those who actually
practise it. The past lack of penetrating
analyses of the reasons for failure of many
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policies, programmes and projects eventually
brings back into focus the significance of the
perceptions by farmers themselves. As
expressed by such seers as Okigbo,
Collinson, Traoré, Gibbon, and others,
potentially-lasting development has to begin
from taking fully into account (a) the
aspirations, requirements, problems, and
potentials of African agriculturists (and
those agriculturists of other countries –
even in our own); (b) the potential capacities
of the land and water resources which they
occupy and manage; and (c) the arrangements
needed in support. But even if many people
were aware of these needs, the stultifying
effects, variously, of both incompetence,
inappropriate interventions, governments’
bureaucrazies (sic!?) and other inefficiencies
all too often appear to have slowed or
prevented - rather than facilitated - the
emergence of lasting improvements. None
of this was helped over the years by fickleness
and short-termism on the parts of both
internal politicians and external donors.
Among the several proposals made by the
authors on how the development industry
must be reformed to reach its avowed
goals, ‘the one most frequently mentioned
is that donors must drop their habit of
manipulating the locals to implement their
ideas, while pretending the opposite’ (page
350).
In the final chapter, ‘Looking back to the
future : a biased editorial summary’, the
editors are cautiously up-beat, a sentiment
which is greatly strengthened by the contents
of another recent publication (reviewed in
Ag4Dev18) Agricultural Innovation in SubSaharan Africa: Experiences from MultiStakeholder Approaches, with which TAA
was associated (through Jim Ellis-Jones’
capable inputs).
Read first about what has been the matter
with African agriculture, and then, in the latter
book, read the descriptions of the results of
FARA’s collaborative use of the Integrated
Agricultural Research for Development
approach to the improvement of rural
livelihoods, and be unexpectedly encouraged.
Francis Shaxson
Food, energy, water and the climate: a
perfect storm of global events?
John Beddington, Chief Scientific Adviser
to HM Government, 2012
Available on the Government Office for Science website at:
http://www.bis.gov.uk/assets/goscience/docs/p
/perfect-storm-paper.pdf
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Professor Sir John Beddington retired in
April 2013 as the UK government’s chief
scientific adviser, a post he had held since
2008. He has been appreciated for his
incisive thinking and clear-eyed, concise
assessments of global challenges and the
UK’s response to them. On leaving office,
Sir John circulated the Government Office
for Science annual review for 2012 and one
of the most enduring of the documents
included was his Perfect Storm paper, a good
example of his useful contributions to
current debate. The perfect storm under
discussion results from the convergence of
increasing world population, increasing
food, energy and water demand, and the
need to mitigate and adapt to the effects of
climate change.
The world’s population is currently increasing
at 6 million per month and is on track to
reach and exceed 9 billion by 2050; at the
same time we expect 60 percent of the
population to live in cities by 2030. Consumer
preference for animal products with
economic growth means that crops are
increasingly used for feeding livestock.
Increases in consumption are currently
particularly strong in China and Brazil, but
India and sub-Saharan Africa are expected
to add to the problem as incomes grow in
those regions.
Energy demand will increase by 45 percent
between 2006 and 2030. Biofuels for transport
and biomass for heat and electricity will
help to meet the demand but will put
greater pressure on land for food crops.
Coal will be burnt in China and India to
produce the bulk of the needed increase;
but at the same time will increase greenhouse
gas (GHG) emissions. Global greenhouse
gas emissions must be reduced by at least
50-60 percent by 2050 in order to contain
global temperature rises to 2°C.
Agriculture is the largest user of water
world-wide, currently consuming 70 percent
of fresh water supplies and the demand is
set to rise by over 30 percent by 2030 – in
competition with the growing cities. At the
same time, demand for land will increase,
both for food and biofuels. There is increasing
evidence of land being purchased in the
developing world by arid and semi-arid
countries: (see Francis Shaxson’s review of
The Landgrabbers in Ag4Dev17). The challenge,
in summary, is for global agriculture to grow
more food on not much more land, using
less water, fertiliser and pesticides than hitherto.
These challenges are overshadowed by the
effects of climate change with rising global

temperatures, more frequent and severe
weather events, rising sea levels (currently
3.1 mm/yr) impacting especially the world’s
mega-delta, food-producing regions. Oceans
will become more acidic (as a result of
GHG emissions), over-exploited and less
diverse. The strong positive feedbacks
resulting from Arctic ice-melt are expected
to drive climate changes even faster.
Science and technology can help to provide
some of the answers; global food production
has doubled in the past 40 years despite
only an 8 percent increase in agricultural
land. Now we need a new greener revolution:
(see Theodor Friedrich’s article on sustainable
intensification of crop production in this
issue). Water use efficiency must be
improved through the development of
drought-resistant crops and more widespread
use of more efficient drip-irrigation systems
by smallholder farmers. Molecular biology
will play an important role in producing
crops to meet these challenges: (see article
by Brian Sims in Ag4Dev18).
Professor Sir John Beddington’s levelheaded warning about the perfect storm of
rising demand for energy, water and food
must not be ignored. We have been
warned, and we still have time to act — but
not much.
Brian Sims
How to end hunger in times
of crises: Let’s start now!
(2nd Edition)
Ignacio Trueba and Andrew
MacMillan, 2013
ISBN: 978-178035-596-2
Softback, 84 pages, £5.50 + £1.95 p&p
Fast-Print Publishing, Peterborough, UK
TAA member Andrew MacMillan drew on
the first edition of this book in presenting
the 7th Hugh Bunting Memorial Lecture in
2012. This is an up-dated, substantially
revised, 2nd edition published in the UK. At
only £5.50, and available from the publishers
(www.fast-print.net/bookshop), Amazon, or
major booksellers, it is essential reading for
every member of the TAA, as well as
governments, NGOs, students and consumers.
All royalties from the sale of the book will
be donated by the authors to the Got
Matar Community Development Group in
Western Kenya to support their education
programmes (www.gotmatar.org).
The book may be read in a morning, yet it
offers real hope that hunger can be ended
by 2050. The authors suggest that this
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historically significant goal is achievable
through a series of relatively simple actions
by the international community, national
governments, small-scale farmers and
consumers. The authors’ suggestions are
not without controversy, but as Olivier De
Schutter, the UN Special Rapporteur on the
Right to Food, has said, ‘This book contains
truths too important to dismiss, but it is also a
book of visionaries…… And it is a call for
change that we can only ignore at our peril’.
The book has eight key messages:
(i) The world’s food system is in a mess.
While enough food is produced to
feed all 7 billion people, more than half
the world is harmed by poor (underor over-) nutrition. Each year 1.3
billion tons of food is wasted due to
post-harvest problems in developing
countries, and wastage of perfectly
edible food in developed countries.
Moreover, producing this food is putting
huge stresses on finite resources, and is
a major source of the greenhouse gas
emissions that are driving climate
change.
(ii) We therefore need to bring about a
rapid end to hunger, and to shift to
environmentally and socially sustainable
food consumption and production
systems.
(iii) The main reason for hunger, even
when food is plentiful, is that many
people cannot afford to buy enough to
eat well. Hunger could therefore be
largely eradicated by national-scale,
targeted social protection programmes
that provided regular cash grants to
under-nourished families. These would
cost surprisingly little, and when
hungry people climb above the hunger
threshold, they become fit enough to
take-up opportunities for livelihood
improvement and to feed themselves.
(iv) National governments should ensure
that small-scale farmers have assured
access to the means and knowledge to
raise their output to meet the extra
food demand.
(v) Growth in excessive food consumption
must be curbed. A Global Mechanism
to Cut Food Waste and OverConsumption is proposed to provide
the necessary incentives, including raising
taxes on foods with high environmental
footprints.
(vi) Expanded public funding is necessary
for agricultural research into
environmentally and socially sustainable
farming systems, such as Conservation

Agriculture and the System of Rice
Intensification.
(vii) Improved management of the global
food system is a priority, by institutions
with the necessary powers, authority
and means to oversee progress
towards hunger eradication, and a shift
to sustainable production and
consumption.
(viii) The level of public attention given to
hunger eradication must be raised by
well-orchestrated campaigns and better
education; and each individual should
reflect on their own lifestyles and eating
habits, and make the necessary
changes.
Order this book now for yourself and read
it; buy it as a present for your children and
friends; include it on the reading lists of
students; and encourage government policy
advisers everywhere to obtain a copy.
Paul Harding
What has Nature ever done
for us? How money really
does grow on trees
Tony Juniper, 2013
ISBN 978 1 84668 560 6;
eISBN 978 1 84765 942 2
Paperback, 324pages, £9.99
Profile Books, London
Now that around 50 percent of the world’s
population live in cities, the title of this book
echoes a question that many people may
ask with a dash of scepticism, hoping that
‘business as usual’, plus the application of
economics and new technologies, will
prevent (or obviate the effects of) growing
environmental and humanitarian disasters
in future. As a former Director of Friends of
the Earth, Tony Juniper has travelled and
consulted widely, considered deeply, and
provided a very timely, well-informed and
clearly-written book. It provides convincing
evidence of multiple ways in which Nature
underpins and shapes our lives, but which
humanity’s past and present actions and inactions are now subverting, at our increasing
peril.
The Prologue delineates the outcomes of
an experiment named Biosphere-2, where
eight people successfully lived and worked
for two years in a comprehensivelymonitored sealed space which provided a
simulacrum of the combined and interacting
main biomes of the Earth itself, and into
which only sunlight and information (and, at
the very end, a top-up of oxygen) were
permitted during the experiment. These

biomes together provided for the volunteers
a complex life-support system, mimicking
that which the Earth itself (‘Biosphere-1’)
provides for us, and on which we are all
wholly dependent.The experience provided
a remarkable ‘proof of concept’ of how the
ecological dynamics of the Earth support
us.
The eight following chapters describe the
nature and scope of our dependence on
‘Indispensable Dirt’ (soil); ‘Life from Light’
(plants and the atmosphere); ‘Eco-Innovation’
(biodiversity and interactions);‘The Pollinators’
(plant-sex and pollination); ‘Ground
Control’ (ecological balances); ‘Liquid Assets’
(water); ‘Sunken Billions’ (marine ecosystems);
‘Ocean Planet’ (the seas); ‘Insurance’ (natural
shock-absorbers); ‘Natural Health Service’
(benefits to human well-being); and lastly
‘False Economy?’ (economics x environment).
Each chapter is headed by three startling
one-line facts, and then gives vivid examples
which characterise the types and assessed
monetary values of some major services to
humanity provided by the workings of the
natural world; and of the costs which are
actually involved in attempting to clear up
the messes and unintended consequences
caused by damaging different aspects of our
life-support systems. For example, who
would have guessed (a) the troubling linkages
between: Diclofenac (an anti-inflammatory
drug used in both human and veterinary
medicine) / vultures / disposal of carrion in
some Indian cities / significant increase in
human deaths (+48,000) from rabies
associated with the rising numbers of
carrion-scavenging feral dogs? (b) In what
way the severity of coastal damage by
storm-surges has been linked, in particular
instances, to the demand for the pelts of
sea-otters? (c) 25 to 50 percent of the
$650-billion pharmaceuticals market is
based on natural genetic diversity? (d) that
a significant proportion of New York City’s
water-supply and its quality is far-morecheaply maintained (at only 1/6th the cost)
by best-practice land-management under
agriculture and forestry in the hillcatchments from which its is derived than
by installation of engineering works for
filtration and purification of all water coming
from the same catchments if mis-managed?
The author’s most startling statement (on
p.267) is: ‘1975 was the year … when rising
human demands on the Earth’s natural
systems exceeded what nature could indefinitely supply’. To illustrate this, he invokes
from Economics the concept of capital and
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dividends, and indicates, with clearlydescribed real-life examples from around
the world, how our use (and misuse) of natural
resources is now degrading the planet’s lifesupport capacity - and its sustainability and
its resilience to stresses – by not only usingup the yield/interest but also by eating into
the natural capital from which expected
future yield could be derived. In reality, we
are now degrading the self-replicating
capacities of those life-forms and systems
of Earth on which we (often un-knowingly)
depend for our own survival and health, let
alone for satisfaction in our lives.
Complexity and dynamic stability of nonhuman ecosystems arise from diversity of
slow biological, physical, and chemical
interactions, whereas stability and
sustainability of complex present-day
industrialised human ecosystems appear to
be increasingly skewed by outcomes of
rapid financial manipulations for personal
profit, causing much widespread dissatisfaction
and impoverishment.The clouds of a potentially
‘perfect storm’ seem to be gathering, as
manifested by the concurrence of damaging
climate change, population increase, loss of
biodiversity, rising costs of avoiding/repairing
environmental damage, and the political
drive for ongoing ‘growth’ in the world
economy. To what extent are potentiallydamaging ‘externalities’ of political,
economic, and/or financial decisions sidelined due to lack of awareness or to
ignorant (or even willful) dismissal of their
significance?
As this book eloquently indicates, it is time
to put a hyphen into the pervasive mantra
‘Eco-nomics’. Many examples of good practice
cited in this excellent book show that more
attention to, and care of, the dynamic
functionings of Biosphere-1 actually make
much better long-term and economic sense
than the alternative.
Francis Shaxson
FAO 2013 Yearbook,The state
of food and agriculture
FAO, 2013
Paperback, 114 pages
FAO, Rome
http://www.fao.org/docrep/018/i3300300.htm
The 2013 FAO Yearbook addresses food
systems required for better nutrition.
Malnutrition imposes unacceptably high
costs on society in social and economic
terms. Improving nutrition and reducing
costs begin with agricultural production, and
continues through the whole processing,
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storage and retailing systems to consumption.
Agricultural research, development and
education must be made more nutritionsensitive, with greater attention paid to
fruits, vegetables, legumes and livestock
foods, and on measures to reduce obesity.
This requires high-level political support for
coordinated policies and actions across
government sectors, from farm input supply
to education for healthy food consumption.

Other current FAO publications of
interest
Voluntary Guidelines on the Responsible
Governance of Tenure of Land, Fisheries
and Forests in the Context of National
Food Security.
FAO, Rome, 2012. 48 pages. Download:
http://www.fao.org/docrep/016/i2801e/i2801
e.pdf.
A formal document, endorsed by FAO
member countries in the Committee on
World Food Security (CFS) in 2012, after
an inclusive consultation process starting in
2009 in different regions with civil society,
public and private sectors and academia.
Governing land for women and men.
A technical guide to support the
achievement of responsible genderequitable governance of land tenure.
FAO, Rome, 2013. 120 pages. Download:
http://www.fao.org/docrep/017/i3114e/i3114
e.pdf .
A practical guide based on the formal
Voluntary Guidelines above.
Arslan et al, 2013. Adoption and intensity
of adoption of conservation farming
practices in Zambia. ESA Working Paper
13-01.
FAO, Rome. 40 pages. Download:
http://www.fao.org/docrep/017/aq288e/aq28
8e.pdf.
Conservation farming (CF) has been
actively promoted in seven of Zambia’s nine
provinces since the 1980s.This paper analyses
the determinants of farmer adoption of
conservation farming practices using panel
data from Rural Incomes and Livelihoods
Surveys in 2004 and 2008.

State of the art report on global and
regional soil information: where are we?
where to go? Global Soil Partnership
Technical Report. FAO, Rome, 2013. 69 pages.
D ow n l o a d : w w w. fa o . o r g / d o c re p / 0 1 7 /
i3161e/i3161e.pdf.
Up-to-date summary of available global soil
information, soil information users’ needs,
and tools for soil mapping (including digital
soil mapping).
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Population growth and food production:
moving on from Malthus
Michael Mortimore

Formerly Professor of Geography at Bayero University, Kano, Nigeria and Research
Associate, Department of Geography, Cambridge University.

Summary
Data show that, over the past 50 years, food production per
capita has kept pace with population growth, contrary to neoMalthusian expectation. The persistence of hunger is due to
distribution (market) failures. Doubts about the supply of
cultivable land on which to produce increased amounts of food
are not justified despite worrying trends in land use and
appropriation. Intensification of agricultural production based
on small-scale family farming still has vast potential, but largescale, corporate, and industrial crop production competes for
land with small farmers and livestock producers and is less
sustainable. Smallholder farming systems are opening up with
greater market participation. Comparative advantage is replacing
subsistence as a guide to livelihood choices.

Introduction
‘The world is in the midst of the greatest demographic upheaval in human history.’1 Is there enough food to feed the
world’s human population? What can we learn from the past
50 years of rapid population growth? What reliable predictions
may be found for the future?
Neo-Malthusian2 predictions of failure in environmental and
food producing systems are based on the important assumptions
that (a) limits exist for natural resources, even if sustainably
used (‘carrying capacities’), and that (b) for some resources at
least, these limits are already being approached or surpassed.
For food producing systems, renewable resources (such as soil
fertility, biodiversity, groundwater) should be managed
sustainably, while non-renewable resources, such as petroleum
based energy and mineral fertilisers, face increasing scarcity or
eventual exhaustion.3 From this perspective, a series of Malthusian
‘checks‘ threatens: increasing land scarcity, soil degradation,
rising energy and food commodity prices. These are driven by
a global population that has more than doubled in half a
century (from 3 billion in 1960 to an estimated 7 billion in
2012), and is projected to grow to 9 billion by 2050, according
to the UN’s median projection.4
The food-population equation is embedded in three fundamental
transitions. The demographic transition, to lower human
fertility, is incomplete, especially in Africa, with the global
population still rising at 84 million per year. The ‘nutrition
transition’ to increasing consumption of livestock products

means that a third of arable land is devoted to feeding livestock.
A transition from rural to urban residence (more than 50
percent in many countries) is rapidly shifting the ratio of
producers to consumers.
Many observers are deeply pessimistic. However, four
arguments, related to food production, land supply, agricultural
intensification and technological change, and open systems,
can be brought to bear against such a view of the global foodpopulation equation.5

Food production
First, global scale ‘historic’ data show that, until now, contrary
to neo-Malthusian expectation, the food producing sector as a
whole has been keeping up with global population growth. For
example, grain production per capita has, on average, kept
pace with population growth since the 1960s, at or above 200
kg/cap/year (a figure widely used for the minimum requirement of an average person with a grain-based diet: FAOSTAT).
From the 1960s until the 1980s - the green revolution years outputs exceeded this level, and large grain surpluses were
stored in North America and Europe. Since then the surpluses
have largely disappeared. This is not because production
systems lack capacity but is mainly an artifact of subsidy and
other policies. The production of some other commodities has
risen consistently in response to demand (eg soya and meat).
At a regional scale, in sub-Saharan Africa, a perception was
widely believed and promoted that Africa cannot feed itself.
This was based on persistent food insecurity among poor people,
periodic and unpredictable food emergencies (usually but not
always triggered by a drought), and rising imports of food. The
response to this perceived crisis was exogenous - importing
grain from surplus countries, and technology transfer to
reverse supply constraints. But imports (often produced under
subsidies) undermined local producers in the longer term, and
green revolution technologies failed to take off in Africa.
1

For a recent review, see Bloom (2011)
Neo-Malthusianism extends the original hypothesis of Thomas Malthus into
environmental ‘sustainability’. See Hodgson (2003)
3
The ‘classic’ statement of this view was expressed by Meadows et al (1972)
4
The UN’s population projections however contain a significant degree of
uncertainty: Lee (2011)
2

5

In the following discussion, a distinction is made between global, regional
and local scales.
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The FAO data for Sub-Saharan Africa again contradict a ‘crisis’
diagnosis. Food production (despite imports), has maintained
parity with, or exceeded, the rate of population growth in
several countries. For example, the food production data in six
West African countries (1960-2000) show significant per capita
gains for root and some cereal crops in Nigeria and Ghana after
the mid-1980s. In dry Sahelian Mali, cereal output trended
upwards. In Senegal and Niger, where rainfall fluctuations are
most damaging, cereal production per capita held its own on
average. In Maradi (Niger), while reflecting rainfall variability
from year to year, it remained above 200 kg/cap/year from 1964
until 1998 (Mortimore et al, 2001). Food per capita indices
calculated by the FAO - after declining until the mid-1980s were stable or improving until 2001 (Mortimore, 2003). Such
achievements do not add up to a green revolution (Djurfeldt
et al, 2004), but their significance is in the fact that the
population of West Africa increased from 85 million in 1960 to
215 million at the end of the century (at an average rate of 2.7
percent/year), despite variable rainfall (Snrech, 1995).
Media reports and images of starving children in Maradi (Niger)
in 2005 and again in 2010 appeared to show, and are usually
understood to show, incapacity in the food producing system.
How can such a paradox be explained? Persistent poverty does
not necessarily indicate system incapacity. It does, however,
suggest market failure. In 2013, in a context of rising prices,
southern Niger’s default grain supply showed signs of failure
owing to high demand in northern Nigeria (IRIN, 2013).
‘Markets do not pop up from nowhere’ (Djurfeldt et al, ibid:
256). Many African countries are now achieving rates of GDP
growth exceeding those of Europe - in economies still led by
agriculture. There is still poverty, but progress against the
Millennium Development Goals (MDGs) is recorded in some
African countries with growing markets, even including
difficult drylands (UNCCD, 2011). The ubiquity and energy of
West African village, city and roadside markets - especially in
the harvest season - are proof that where the demand is, there
(or nearby) is the productive capacity. A case can be made that
inability to buy, as well as an inability to produce, drives the
persistence of poverty.

Land supply
All of the world’s rangelands are in use by pastoral peoples and
systems. It is not certain how much potentially arable land
remains under- or unused. Expert mapping, and surveys of
technical potentials and suitabilities,6 only provide part of the
answer, because land development, including cultivable potentials,
depends on economic viability, which varies from enterprise
to enterprise, and from one place or time to another. The
existence of ‘unclaimed’ or ‘uninhabited’ land is strongly
relevant, under land tenure systems in which sovereignty is
vested in the state, to the current upsurge in large-scale leaseholds
to commercial corporations (World Bank, 2010a). Food
commodities (usually for export) and biofuel production (eg
to reduce Kenya’s fuel import bill: GTZ, 2008),7 are or will be
approved on semi-arid or sub-humid land which may be the
subject of contested claims by native right-holders
(UNEP/WCMC, 2011).
The Guinea Savanna Zones of Africa are claimed to be the
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greatest under-used ecological biome in the world (World
Bank, 2010b). Lightly populated, and held back by livestock
disease, these regions are now attractive to livestock breeders,
small- and large-scale commercial farmers and corporations.
Their development is controversial, not least because two models
(large-scale commercial farming, and family smallholdings)
are available, with major implications for equity. Huge
irrigation potentials also exist in perennial river basins:
Ethiopia, for example, has from 0.907 to 1.130 million
hectares, which the Government wants to use to expand the
export agricultural sector (You et al, 2011). On the other hand,
in the semi-arid savannas of West Africa, ‘saturation’ of the land
is believed to be widespread, and free land scarce (Raynaut et
al, 1997). Local people link this with fragmentation of holdings
on inheritance, and decline in the practice of bush fallowing.
Estimates of ‘how much land is there left?’ must be specific to
the land use system in place.

Agricultural intensification and
technological change
Land use systems are changing. Land is fast becoming the
most scarce factor of production world-wide. Little can yet be
known of the full potential of agricultural intensification (in
the form of sustained and relatively high yields per hectare),
which varies from system to system. On the one hand,
production incentives (food commodity prices and access to
markets) are improving long-term. On the other hand, chemical
inputs are priced beyond the means of many small-scale farmers,
are often incorrectly used, and cannot fully rehabilitate cultivated
soils. Organic inputs, even when closely associated with animal
husbandry, often cannot meet demand, especially in areas of
high rural population density in developing countries (Harris,
1998).
There are two models of agricultural intensification.
Autonomous (endogenous), smallholder managed, mainly organic intensification, with or without project interventions, is
widespread, productive and sustainable. West and East African
smallholders are pursuing pathways familiar in South and
South-East Asia and China (Tiffen et al, 1994; Mortimore &
Adams, 1999). In areas of high pressure on land, such as the
densely peopled north of Nigeria and southern Niger, islands
of intensive agriculture have extended geographically and
merged over wide areas. When coupled with appropriate
technology, high labour inputs and skills, and crop-livestock
integration, a transition to sustainable intensification is within
reach, which is the antithesis of land degradation through
neglect, ‘inappropriate’ technologies, over-grazing and ‘overpopulation‘. It challenges the idea that population growth
brings about a loss of productive potential (Boserup, 1965).
The second model, large-scale high-input-high-output
mechanised farming, is increasingly dependent on fossil
energy and chemical fertilisers. Thus intensification potential
is both variable and hard to assess. In Europe, with its history
6

Exemplified in the Land Resource Reports produced by the Land Resources
Division of the UK Overseas Development Administration in the 1970s
7
For a summary, see IUCN (2009): 56
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of commercial agriculture, subsidies, and advanced technology,
sustainability has become a major issue (excess nitrates, high
dependence on mineral fertilisers, pesticides, herbicides,
factory livestock farming). Additional concerns in developing
countries are capital-for-labour substitution and the displacement
of indigenous peoples’ customary rights in ‘land-grabbing’.

if there is no market system - need to support themselves
within the bounds of their own environment. Hence the
concept of ‘carrying capacity’ was introduced from range
management. The colonial government of Northern Rhodesia,
for example, allocated land for ‘native reserves’ on the basis of
estimated population carrying capacities (Allan, 1965).

Green revolution technologies are highly input-dependent and
in particular on the price of mineral fertilisers such as phosphates.
Although such dependency creates vulnerability to supply
shortages and price hikes, the world’s phosphate reserves,
although increasingly harder to mine, do not appear yet to be
under threat. Outside the main arenas of the green revolution
in south and east Asia, especially in sub-Saharan Africa, it is
often said that crop yields could be at least doubled using
known technologies. These are not necessarily highly dependent
on non-renewable resources. Furthermore, some important
new practices - sustainable rice intensification (SRI), sustainable
resource management (SRM), and conservation agriculture
based on minimal tillage (CA) have made dramatic progress in
recent years, both in technical terms and in uptake by farmers.

Many studies have shown how, under pressure from harvest
failures, conflict, or diminishing access to land, poor people
have found ways, through trade or migration, of accessing
other systems for alternative livelihoods. Pastoralists do this as
a matter of course, as anthropologists have long recognised.8
Farmers too may keep livestock and take them to other ecosystems
for grazing at certain times of the year. The practice of regional
migration during the dry season was already extensive in the
Sahel by 1900. During the mid-20th Century, the growing of
groundnuts and cotton for export gave Sahelian farmers a
foothold in the global economy, and some profits were invested
in the farms; later the younger men began to visit urban
centres and irrigation schemes. When the Sahel Drought of
1969-74 destroyed local food sufficiency, young men from
villages in the north of Nigeria ventured as far south as Lagos
(>1,000 km), where, beginning with low-paid work on the
streets, they soon found a niche as intermediaries in the market
for live goats at religious festivals. Soon an informal cooperative
was hiring trucks and despatching hundreds of animals from
the village on behalf of local owners (Mortimore, 1989).

It is premature to anticipate a Malthusian collapse while the
full potential of indigenous and appropriate new agricultural
technologies has not yet been realised, particularly at the smallholder scale. The future development of adaptive science frontiers cannot be forecast. For example, recent research suggests
that soil biological resources are more important in achieving
sustainability than previously thought (Uphoff et al, 2006).

Open systems
The preceding three arguments address scales from global to
local, and allow no firm conclusion on the population-food
supply equation. A fourth argument is the progressive opening
of farming systems to markets and other influences in
developing countries.
It is sometimes contended that the demographics of nonhuman species provide a warning to the human species on the
links between human populations and food supply. A biological
species is restricted to a niche in a single ecosystem or biome
where natural selection has given it a competitive advantage.
Its numbers are therefore controlled by the food supply available
given competition with other species. Over-population results
in food scarcity and a population crash.
Unlike other species, humans have evolved to a position of
ecological dominance in virtually every natural ecosystem on
the Earth, moving amongst them at will, and exchanging
commodities between them. Their adaptive capacities can be
stretched spatially to give access to new resources, incomes,
or commodities that are exogenous to their original production
and livelihood system. Such a process first took place when
Homo sapiens spread from the East African savannas to other
world biomes.
This issue is relevant because many people continue to imagine
that a given human system must achieve food sufficiency from
within the bounds of its ‘own’ ecosystem (to which rights of
access are inherited from ancestors). Despite having themselves
escaped long ago from such a restriction, ‘northerners’ may
yet assume that poor people in Africa (or elsewhere) - especially

It will be argued that such adaptive strategies only transfer the
Malthusian dilemma to the next scale in a hierarchy of
systems: ultimately every ‘human-biological system’ scales-up
to the global level at which there are limits to every resource.
But in looking at adaptive capacity at the global level, the key
word is ‘resource’. A resource consists of the known reserves
of a geological, pedological, hydrological or biological entity
with a market value. A resource enters into global accounting
only as long as economic activity and policy have a use for it.
Reserves may be extended by the discovery of additional
quantities or it may be substituted for by other resources. Such
additions and substitutes cannot be anticipated.

Conclusions
In answer to the three questions posed at the beginning, first,
the productive capacity of the global food sector can feed the
world’s human population. Second, from long-term records,
we learn that food production has kept pace with global
population growth over the past 50 years. Continuing food
insecurity is attributable to distribution failures; systems must
be adequate to meet global entitlements, and not merely those
of rich countries. Third, no predictions of the future are reliable
until we gain a deeper understanding of the transitions
presently in progress. Food production depends on both
renewable and non-renewable resources (to the extent that
fossil energy is required in the system). The most critical
resource is soil. Much publicity is given to land or soil
degradation but much less to ‘success stories’ of sustainable
management. The emphasis is now changing in favour of
learning lessons rather than diagnosing failures (UNEP/WCMC,
8

For an example of this genre, see Stenning (1959)
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ibid). The evidence on land supply remains ambivalent, as
even if we could better quantify the resource, the scope of
intensification (both large-scale and smallholder-based) has
not been exhausted or even fully explored.
The ‘population-food equation’ is commonly misconceived.
Rapid population growth threatens not food supply but poverty
reduction. Poverty weakens demand and causes starvation.
Only the poor are underfed. The achievement of the MDGs will
itself reduce human fertility: ‘in virtually every society, better
educated women have lower fertility than do less educated
women’ (Lutz & Samir, 2011). Because development puts
additional pressure on ecosystems, and rich populations continue
to multiply destructive resource exploitation, the agenda for
the planet is shifting from food supply constraints to sustainability
themes. The latest scientific synthesis of these themes highlights
‘consumption’ - leading to biodiversity loss, biogeochemical
cycles, climate change, ocean acidification, fresh water pollution
or scarcity, land use changes, aerosols and chemical pollution
(Royal Society, 2012). Being less dependent on non-renewable
resources, smallholder-based family farming should be
supported energetically. Efforts to make large-scale commercial
agriculture sustainable should be redoubled.
Malthus has been controverted at the global level. The question
is whether this will continue. Long-term studies show that
food supply is increasingly linked with technological change,
capital investment and environmental management in a
rapidly urbanising world (Tiffen & Mortimore, 1994).
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Mailbox
Dear Editor,
Reminiscences and reflections
In the Spring 2013 issue of Ag4Dev, Paul Harding asked Members if they would be interested in recording their reminiscences and reflections in the
journal, on-line, and in a book, activities that I offered to coordinate. I’ve had three responses so far (one mine!), but indications from several others that
they are writing career reminiscences for their families or are thinking of doing so.
I think it would be interesting and useful to share such reminiscences or reflections on current issues, with each other, as we do whenever we meet
around the bar or exchange correspondence with each other. As Paul indicated, short pieces could go in the journal, and more detailed career summaries
could be archived on-line. But I would also like to see selected longer pieces assembled in book form, sales of which could help to fund the TAAF. Some
of you may have seen Tony Young’s Thin on the ground, a record of colonial soil surveyors’ anecdotal reminiscences of their careers. I would not aim
to compile such a comprehensive document: just the experiences and reflections – both technical and personal, serious and amusing − which Members
would like to share with each other and put on the record. I invite Exco Members to set the pattern for the troops!
Members can email their contributions to me at: h.brammer@btinternet.com or post them to me at: 37 Kingsway Court, Hove, East Sussex BN3 2LP.
I look forward to reading them!
Hugh Brammer

TAA Forum
Membership Secretary’s Update
Membership
The good news is that membership has increased in the few
months since the last issue, from 582 to 599. The TAA is now
running as a strong organisation with a high quality publication,
and a wide range of valuable information on the website,
including events and vacancies. It is therefore relatively easy
to persuade people to join, so we are again encouraging all
members to play a part in recruiting new members.
The new TAA leaflet is now available, and if anyone would like
to be sent 20-50 copies to be distributed amongst colleagues
or at events then please contact the Membership Secretary.
Regional Convenors
We are still looking for members in any region who feel they
could contribute to organising occasional meetings or visits,
which really enhance members’ experience. Any help would be
appreciated, so if you wish to know more then please do contact
us. Help is particularly needed in the Midlands and London
regions.
Subscriptions
Membership subscriptions are due on 1st August and the use
of Standing Orders to enable annual payments through your
bank is appreciated. If you do not already have a Standing Order
for your membership subscription, a form can be downloaded from
the website, or alternatively contact the Membership Secretary.

As the TAA is a charity with committee members working on
a voluntary basis, it is not possible to send out reminders for
payment, although during the past year a great effort has been
made to contact members to update the membership listing.
Please ensure that your Standing Order, or other payment
method, is paying the correct amount to ensure that you
benefit fully from your membership. Full membership with
journal is £40 (over 70 it is £30); online membership is £30
(over 70 it is £20); corporate membership is £100; and student
membership is £20.
Gift Aid
If you are a UK tax payer, and have not yet signed up to Gift
Aid, then please do. As a registered charity, we can claim an
additional 25p from HMRC for every £1.00 of subscription fees
received. This will make a significant difference to the funds
available to support TAAF students, and other TAA activities.
Just complete the form enclosed in this journal and send it to
the address on the form; or scan it and send it by email to
treasurer@taa.org.uk You only need to do this once, so if you
have signed-up previously, thank you.
Missing members
If anyone has details on TAA Members Mr Ambrose, previously
of Herefordshire; or Mme Couchard, of France, then please let
us know since journals have been returned to us with no
forwarding address or details.
Lin Blunt
Membership Secretary
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Publications and Communications
(P&C) Committee Update
Guest Editors of Ag4Dev
Brian Sims is thanked for his contributions as Guest Editor
of the current special issue of Ag4Dev, on the theme
‘Commercialisation of Smallholders’. Chris Finney will be the
Guest Editor of Ag4Dev No 20, which will be a special issue on
‘Water in Agriculture’, to be published in November 2013.
Chris is already finalising the material for this issue. It has
been decided that Ag4Dev No 21, to be published in April 2014,
will now be an open issue, with no special theme. This will
enable us to publish more of the many articles submitted by
members for publication. Ag4Dev No 22, to be published in
August 2014, will now be the special issue on ‘Climate
Change’, with Paul Harding as the Guest Editor.
Any members wishing to contribute articles, News from the
Field or book reviews for any of these issues, please contact
the Coordinating Editor, or the relevant Guest Editor.
We are currently seeking a Guest Editor for a special issue on
‘Women in Agriculture’. Members wishing to volunteer, or
with suggestions of suitable candidates, should contact the
Coordinating Editor.
Paul Harding
Coordinating Editor, Agriculture for Development

challenges (social, economic or environmental), and why FAO
has incorporated its development in its priorities.
Amir Kassam participated in the Round Table Panel on
Sustainable agriculture, change, innovation and growth at the
5th Conference on Sustainable Agriculture organised by IAD in
Paris on 23 January 2013, under the auspices of François Holland.
The guest of honour was the Minister of Agriculture, Mr Stéphane
Le Fall, who spoke about the need to reduce the heavy chemical
use in production systems in France and in Europe generally.
Amir Kassam participated in a Symposium organised by the
University College London, Institute for Global Health on
Global Food Security: Creating resilience in the face of
catastrophic climate change on 8 February 2013. He made a
keynote presentation with Professor Mike Gooding (Head,
School of Agriculture, Policy and Development, Reading
University) on Conservation Agriculture: An approach to
reducing food insecurity. Sir John Beddington was the preceding
keynote speaker and he focussed on the global challenges.
Amir Kassam was invited to participate at the Agricultural
Productivity for Food Security and Poverty Reduction Workshop
on 21 March 2013. The Workshop was organized by DFID, for the
livelihood advisors and Amir’s presentation was on:
Agricultural Productivity Challenges: Looking through the Lens
of Sustainable Intensification. The other two speakers on the panel
were Stephan Dercon (DFID’s chief economist) and Peter Hazel.

Land Husbandry Group (LHG) Update

Francis Shaxson was invited to make a presentation at the
Soils Workshop Day organised by the Farming and Wildlife
Advisory Group Southwest in March 2013.

Activities related to CAP reform:

Amir Kassam

Amir Kassam participated in an ECAF (European Conservation
Agriculture Federation) delegation to the European Commission
in Brussels on 8 January 2013 to meet with the policy group
and Agricultural Research group to discuss the possible
incorporation of Conservation Agriculture practices in the list
of green practices under discussion in the CAP reform. Our
discussion focused on how no-till mulch cover practices can
be verified without adding extra bureaucracy and cost. Remote
sensing methodology exists to do the job and we were able to
discuss this possibility. Crop rotation as a green practice is
included in the proposed list of environmentally friendly practices.

Web Master’s News

Amir Kassam has been invited to serve on the Organising
Committee and the Scientific Committee of the European
Conference on Green Carbon to be organised by ECAF in Brussels
in April 2014. This conference is directed towards influencing
the European Commission and the European Parliament.
Conferences and presentations
Amir Kassam participated in the meeting organised by Science
for Food and Agriculture of the Society of Chemical Industries
(SCI) on 29 November 2012. He made an invited presentation
on Novel agronomic systems and soil management. A paper
will be published in the SCI journal in due course.
Amir Kassam was invited to the APAD Public General Assembly
held in Bordeaux on 10 January 2013. APAD is an association
of no-till farmers in France. Amir was asked to present a global
view of the development of CA, explain how it fitted into
sustainable agriculture anywhere in the world whatever the
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The TAA website (www.taa.org.uk) continues to develop. The
membership database is now available on-line in downloadable
pdf format. You will need to log-on with your membership
number and password. If you have problems, click on the blue
text. The membership list will be updated twice yearly. As you
will have noticed, we are sending email alerts for important
events, vacancies and special news, which has encouraged
members to log-on to the website. We try to limit the
frequency of alerts to avoid over-kill! We are now introducing
a ‘Bulletin Board Forum’ facility, to enable TAAF awardees to
maintain contact on-line between themselves and their mentors.
We also plan to have a Facebook Group set-up for social
interaction. At the same time, we have plans for 'Opinions' and
'Reflections' pages and to upgrade the pages covering our
corporate membership. Meanwhile, the hits on our website
have increased to some 40,000 each month (and as high as
54,000), up from 18,000 in September 2011; similarly,
individual visitors have risen from 1,360 to around 4,000 per
month, and we now have 379 followers on LinkedIn, up from
224 in April this year.
The Directory of CVs continues to be useful in promoting the
skills of registered consultants: Why not join if you are seeking
assignments(www.taa.org.uk/subcontent.asp?subId=33&sub
=yes)? Alternatively, you can log on to 'Vacancies' to see what
new jobs are coming up.
Please do look at the website, you will find that it has changed,

TAA Forum / Obituaries

like Chris Lomas who wrote in to say ‘Our web page has
moved on amazingly in recent years hasn't it? It is a real
pleasure to go through. I've just spent an hour looking and
expect to be back soon.’ Your comments and suggestions for
the website are always welcome. Just drop me a line at
Directory_editor@taa.org.uk.
Keith Virgo
WebMaster

Honours and Awards - a call for
nominations
Each year, the TAA honours those who have made significant
contributions to agriculture for development and to the TAA
itself. These are awarded at the AGM which this year is on 27th
November.
There are three categories of award:
Development Agriculturalist of the Year is awarded in
recognition of outstanding contributions to agricultural
development, with a focus on increasing food production,
improving food security, reducing poverty and improving
environmental sustainability in developing countries.
Young Development Agriculturalist of the Year recognises
outstanding use of an opportunity (eg afforded by a TAAF
Award) for gaining a better understanding of constraints

to food security, poverty reduction and environmental
sustainability in developing countries, and for making an initial
contribution to overcoming these constraints.
Award of Merit or Honorary Membership is given to people
who have made outstanding contributions to meeting the
objectives of the Association. This category of award is
restricted to TAA members.
The chair of the Honours Panel, Chris Garforth
(chairman@taa.org.uk), welcomes nominations for each of the
above categories. Normally, nominations close on 1st August
each year, but we will accept nominations for 2013 awards
until 15th September 2013. The Honours Panel will make
recommendations to the TAA Executive Committee.
Each nomination should include the name of the proposer and
seconder (both should be TAA members) and a short statement
of the ways in which the nominee meets the criteria for the
award for which he or she is being nominated.
Nominees for Development Agriculturalist and Young
Development Agriculturalist of the Year do not have to be
members of TAA.
For more details, including previous recipients of awards, see
the TAA website: from www.taa.org.uk follow the link to
‘Honours and Awards’ which is in the ‘Who are we’ menu.
Chris Garforth
Chairman, TAA Honours Panel

Obituaries
Donald
Vincent
(Don)
Chambers
(19252013)
Former colleagues and friends of Don
Chambers will be saddened to hear that
he died peacefully on 11th June after a
long period of poor health.
Don was born on 22nd April 1925 in
Kampala (Uganda), where his father was
a coffee and tea planter. After The Prince
of Wales School in Nairobi and military
service in the King’s African Rifles, he
read Agricultural Engineering at the
University of Durham, graduating in
1950. He joined the Colonial Service
after a post graduate year at St.
Catherine’s College Cambridge, and
newly married to Moira, was posted to
Tanganyika (Tanzania).

He served in Lindi, Chambezi,
Morogoro, Mwanza, Tengeru and Tanga,
before a challenging final posting to
Head Office in Dar-es-Salaam.
Tanganyika became Tanzania, and
independent, in 1964 and Don and
family returned to the UK where he
joined Hunting Technical Services at
Elstree in Hertfordshire. Initially appointed as Regional Manager for Africa,
he later took responsibility for projects
in the Middle East and South Asia,
before being appointed Managing
Director in 1977, following the
retirement of the late Vernon Robertson.
The Company grew steadily under Don’s
leadership and was well placed for
further expansion when he retired in
1987.
Don and Moira retired to Norfolk, where
they devoted themselves to making a
haven for visiting family and friends,
whilst continuing their love of travel by
making many trips overseas. Tragically
Moira died in 2003, and failing eyesight

and the progression of Parkinson’s
disease took its toll on Don, but he never
complained or felt sorry for himself. He
is survived by daughters Susan, Alison
and Melanie, and by five grandchildren
He will be remembered for his gentle
nature, endless patience, wise advice
and subtle sense of humour. ‘Kwaheri,
bwana mkubwa’ RIP.
Peter Thompson
The Association also regrets to
announce that the following members
have passed away:
J Auckland
A Simmons
Norman Goodwin
Peter Walker
D Moore
J Mansfield
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News from the Field
South Sudan: an urgent challenge for increased
crop production and sustainable land use
The Republic of South Sudan (RSS) became independent in
July 2011 following decades of conflict. Independence has paved
the way for the return of millions of refugees and internally
displaced people (IDPs) to contribute to the development of
the new nation. However the constraints being faced are many,
diverse and severe, ranging from widespread poverty, skewed
income distribution, a paucity of institutional services and
deteriorated infrastructure.

The problem with tractor-mechanised farms is somewhat
different (Figures 2 and 3).
Figure 2. Although
sorghum residues still
afford good soil cover at
the end of the dry season,
they are incorporated
mechanically
before
planting the subsequent
mono-cropped sorghum.

The RSS is endowed with abundant potential for agricultural
production with only about four percent of the land area
currently being cropped. There are contrasting crop production
systems, with a few regions of mechanised agriculture, but the
vast majority of farmers are smallholders operating on family
plots and predominantly using hand-tools.
Perhaps the greatest challenge is to make the radical move from
destructive mining of natural capital to cropping systems that
protect the natural resource base, whilst ensuring sustainability
of production. The current practice of clearing tree cover and
cultivating it to near exhaustion, before moving on to clear
further areas for annual cropping, is entirely unsustainable
(Figure 1).
Figure 1. Woodland is
being removed for annual cropping (mainly of
groundnuts). Plots are
abandoned to cassava
after three years when
they can no longer
produce adequate yields
of groundnuts. The
sandy soils are bereft of
organic matter and are
cultivated (or ‘ploughed’)
with hand tools.

Currently the practice is on-going in large parts of the country,
as IDPs and returnees are in the process of arriving to take up
agriculture. The destructive elimination of natural vegetation
to facilitate crop production by mining nutrients from the soil
is precisely what has brought many previous civilizations to
their demise. David Montgomery (2012), whilst discussing
similarly wasteful and unsustainable processes in the southern
US in the 19th Century, quotes one farmer’s verdict on his fellow
cultivators by saying: ‘They wage unmitigated war both
against the forest and the soil carrying destruction before
them, and leaving poverty behind’. There is no need to witness
a similar situation today in RSS. By adopting appropriate
conservation and climate-smart agricultural practices now, natural
resources will be better preserved and crop production will be
both more sustainable and higher yielding over the long term.
46

Figure 3. Crop residues and
weeds are mechanically
incorporated with one or
two passes of a disc drill
before a final pass is
made to seed the crop.

Until independence, the mechanised counties of Upper Nile
State were fully dependent on Sudan for research and extension
services, the importation, operation and maintenance of farm
equipment, and control of plant pests and diseases. With
independence came the departure to Sudan of many farmers
and technical personnel, and the return of unschooled displaced South Sudanese.
The Food and Agriculture Organisation (FAO) of the United
Nations is supporting the promotion of Conservation Agriculture
(CA) as part of South Sudan’s drive to increase crop production.
The new country’s Ministry of Agriculture, Forestry, Cooperatives
and Rural Development’s mission is: ‘To create an enabling
environment for the transformation of agriculture from a
subsistence system into a modern, socially and economically
sustainable system through science-based, marketoriented,
competitive and profitable farming while maintaining the
integrity of the natural resource base for the benefit of future
generations of South Sudanese’. FAO, with its wealth of
experience of the application of CA as part of the effort to attain
sustainable crop production intensification, is well placed to
partner the Ministry in the pursuit of their goal.
Brian Sims

Reference
Montgomery D, 2012. Dirt: the erosion of civilizations. California & London:
University of California Press. 285 pp.
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TAAF News
Twenty applications for TAAF MSc awards were received in
March 2013 from students at ten UK universities. These were
carefully assessed by the TAAF Committee and eight awards of
£500-£1,000 were made to the students with the most

interesting research proposals, as below. The awardees are
currently in the field: their reports are expected in September
2013 and will be summarised in the next issue of the journal.

TAAF MSc Awardees, 2013
Awardee

Masters course/University

Research proposal/ Country

Gediminas
Lesutis

MSc, Food and Water
Security, Aberystwyth

Impact of green economy on food security in
Southern Africa, Mozambique

Emma Bush

MSc, Conservation Science,
Imperial College

Use of mosquito nets for artisanal fishing in East
Africa, Kenya, an unintended conservation
consequence of a vital health intervention

Georgina
Beresford

MSc, Tropical Coastal
Management, Newcastle

Convergence between resource user perceptions
and empirical ecological data of coral reef health,
Turks & Caicos Islands

Priscilla
Corbett

MPhil, Geography and
Environment, Oxford

Cultural and socio-economic dimensions of cotton
cultivation in smallholder farms, India

Joshua Allen

MSc, Climate Change and
Development, Reading

Does conservation agriculture increase smallholder
social and ecological resilience in Zimbabwe?

Jessica Street

MA, International
Development, Sheffield

Ability of youth livelihood schemes to foster
sustainable livelihoods in Rural India

Tina
Andersson

MSc, Anthropology, Environment & Development, UCL

Socio-economic factors influencing take-up of
coral farming in Solomon Islands

Clare Stott

MSc, Anthropology, Environment & Development, UCL

Knowledge flows surrounding climate change,
impact on local action, Bangladesh

Three applications for long-term awards have been received
this year and one award has been offered to Harriet Smith,
graduate in Environmental Sciences from Southampton
University, for work on the impact of charcoal production on
forested areas around Zomba, Malawi. Harriet will be in the
field for 6 months from August 2013.
Each awardee is assigned a mentor from among the TAAF
Committee members, and is encouraged to make full use of
TAA services and to continue TAA membership after the free
one year period. An on-line forum for enabling awardees to
exchange experiences with each other, their mentors and other
TAA members is in preparation.
The awards made this year have consumed £9,100 of
the £10,000 available to TAAF in the 2012/13 budget.
Approximately £7,600 remains for carrying forward to 2013/14.

Happily these funds have been supplemented by three
anonymous donations totalling £3,500 from TAA members,
and a £5,000 donation from the Leonard Stocks Trust,
following the appeal made in the Spring issue of Agriculture
for Development.
We are enormously grateful for these generous donations.
They enable us to continue the important work that TAAF does
and helps us to generate a supply of new members to secure
TAA’s future. Any other TAA members who are able to make
donations to TAAF, or who wish to leave a legacy to the Fund,
are strongly encouraged to do so. The money will be put to
very good use!
Antony Ellman
TAAF Chairman

Alastair Stewart
Awardee Representative
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Natural resource management and climate change
Our volunteers have been supporting natural resource
management for many years. They work with partner
organisations to ensure that poor and marginalised people are
able to access and protect the land and natural resources on
which they depend for their livelihoods, as well as raising
community awareness of policy and planning information for
natural resource management.

Enterprise development and access to markets
About VSO
VSO is an international development charity. Our volunteers
work with local organisations that serve poor people. We help
poor people by:
• Improving health and education services;
• Helping people access enough food and income;
• Making governments and service providers accountable
to communities.
VSO’s work revolves around four development areas, linked to
the priorities of our partners, international development targets
and our areas of expertise. These are health, participation and
governance, secure livelihoods, and education.
VSO has secure livelihoods programmes in 18 countries
across Africa and Asia. For VSO, livelihoods means having the
income and resources necessary to meet basic needs and to
survive shocks. Our main objective is to strengthen the ability
of disadvantaged people to access sufficient food and income,
and to have more control over how and when they access these
essential lifelines.

Agriculture and food
We recognise the important role played by small farmers in
developing countries. However, they are facing growing
challenges in the form of declining investment in agriculture,
outdated skills and technology, and access to quality inputs.
We are working with local partners to remove the barriers
experienced by disadvantaged people in accessing quality
training and technical support. We also encourage innovation
and the development of agricultural enterprises. For example,
through an irrigated farmer field school project in Malawi, VSO
has supported smallholder farmers to install or improve
irrigation schemes, learn new sustainable agricultural production
techniques, and to diversify crop production to increase
incomes.
A secure livelihood is dependent on functioning institutions,
policies and laws, as well as more individual factors such as
personal skills and physical assets. Part of our secure livelihoods
programmes include working with agencies, institutions and
networks that support local communities. These include
ministries of agriculture and fisheries, regulatory bodies, training
institutions, umbrella organisations and local non-governmental
organisations that represent and advocate on behalf of smallscale producers.
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Our secure livelihoods programme also focuses on helping
disadvantaged people identify markets for their products and
making the most of the opportunities that the market offers.
In Kenya, for example, handicraft producers are trying to
market their products in tourist resorts. A lack of understanding
about the quality expected by western tourists meant their
businesses were not as successful as they could be. A VSO
marketing expert helped them to understand the importance
of market research, branding and quality assurance. The
handicraft producers are now more successful in selling their
products through high-end tourist resorts.
In some areas, enterprise development is closely linked to
natural resource management. VSO volunteers work with
communities to find ways to conserve resources and find
alternative ways to earn a living that will not impact negatively
on the environment or their ability to access food supplies. For
example, in the Philippines, volunteers are helping communities
protect their fish supplies by developing businesses in seaweed
production, breeding mud crabs and producing coconut oil.

Access to quality jobs
Unemployment is reaching record levels among young people
in developing countries. Our secure livelihoods programme
will be focusing on vocational training and access to employment
in order to get more people into work. This means improving
the quality and relevance of training opportunities so that
young people develop practical and marketable skills. This also
involves working with employers to enhance and expand job
opportunities that are available for young people.
In Uganda, VSO is working with partners to deliver marketdriven skills development for young people. We link trainees
to work and career development opportunities, and help people
to access start-up resources to assist them in developing their
own viable businesses.
In Northern Uganda, VSO is working with local government
and the Northern Uganda Youth Development Centre (NUYDC)
to assist youth groups to develop sustainable enterprises. Our
volunteers are also supporting the management of NUYDC to
develop a hub for youth development. We are also supporting
disadvantaged young people to engage effectively with local
authorities, so that they provide relevant services and address
issues that affect them in their day to day lives.
Ilona Reynolds
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Progress review meeting for the
Gratitude project - reducing waste from
root and tuber crops
All partners of the EC-funded (Seventh Framework
Programme) project Gratitude gathered in April in Bangkok,
Thailand, to conduct a successful mid-term review planning
meeting. Presentations were given by each of the project’s
eight research package leaders on what has been achieved so
far on the proposed tasks. The team also discussed the issues
and challenges that need to be addressed in order to reach the
mid-term review targets.
The Gratitude project (Gains from Losses of Roots and Tubers)
is led by the Natural Resources Institute, and involves partners
from Africa, Asia and Europe. It facilitates interaction between
Asia and Africa on solutions that will reduce waste from
postharvest losses of cassava and yam.

The presentations and discussions that took place during this
meeting were particularly useful for connecting the partners
in the ‘south’ who shared information on methods for utilising
the waste from cassava, for example the peels and stalks.
Communications was a key topic discussed at the meeting,
and participants were provided with materials and guidelines
to increase the impact of the project’s communications
strategy. One particular challenge highlighted during the
meeting was the difficulty of researching food safety for food
product development in Nigeria and Ghana.
As part of the meeting, to gain an understanding of the cassava
industry in Thailand, participants were given the opportunity
to tour a cassava starch-based sweetener manufacturer, Chao
Khun Agroproducts, where they could observe the whole
process. They also visited Namfon farms, a dairy farm in the
Saraburi Province of Thailand, which uses cassava chips for
feeding their 3,000 cattle.
Dr Nanam Dziedzoave, from the Food Research Institute in
Ghana, said of the visit: ‘It has been interesting to see the
set-up at Chao Khun Agroproducts because the process of
syrup making is something we have been trying very much
to develop in Ghana. To see it operating live is very
encouraging.’
The meeting was a success. Professor Keith Tomlins, the
Gratitude Project Coordinator said: ‘The meeting in Thailand
demonstrated the interesting comparisons and insights
between the cassava value chains in each country, and how
waste is currently managed. We are making progress in
understanding ways to improve the storage life of yams,
develop new products and find new uses for waste products.
It is great to see new links being forged between partners in
Africa and Asia and to see future visits being planned. I very
much appreciate the effort and contribution everyone is
making and look forward to the next steps in the project.’
Ruth Leavett
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THREATS TO LAND AND
WATER RESOURCES IN THE
21ST CENTURY: PREVENTION,
MITIGATION AND RESTORATION

INTERNATIONAL CONFERENCE
ON SUSTAINABLE
INTENSIFICATION: THE PATHWAY

Dates: 4-7 September 2013

Dates: 25-27 September 2013

Details: This is the 2nd World Association of Soil and Water
Conservation’s World Conference (WASWAC-WCII). There
will be a post-conference excursion to the Eastern part of
Thailand, 8-10 September. The conference topics will cover
fields of management and conservation of soil and water
resources. Full details are available on the WASWAC website:
http://www.waswac.org/

Details: This international conference will bring together
natural scientists, social scientists, farm advisors and policy
makers to discuss and debate how we can feed the rapidly
expanding world while saving the environment. The conference
will focus on maintaining global food security in ways that are
consistent with reducing greenhouse gas emissions, and
adapting to a changing climate. This conference will explore
the concept of Sustainable Intensification and the extent to
which it contributes to multiple challenges.

Venue: Chiang Rai, Thailand.
Contact: Please complete registration forms from WASWAC
website
and
send
to
Khun
Samran
at:
sombatpanit@gmail.comor

INTERNATIONAL CONGRESS:
SUSTAINABLE LIVELIHOODS IN
THE TROPICAL DRYLANDS
Dates: 17-21 September 2013
Details: Over the last decade, significant advances have been
made in tropical and subtropical drylands of Sub-Saharan Africa
to boost sustainable livelihoods. This international symposium
aims to create a forum for exchanging results and experiences
for those conducting research in the dry highlands of Africa, or
in comparable regions around the globe. Themes will be: Water
harvesting for improving livelihoods; Soil conservation and
forestry; Technologies for improved rural welfare; Aquatic
ecology; Crop productivity; Socio-economics of sustainable
livelihoods. Full details are available on the website:
http://ees.kuleuven.be/livelihood2013/index.html
Venue: Hosted by Mekelle University, in the Axum Hotel,
Mekelle, Northern Ethiopia. Daily air links with Addis.
Contact: livelihood2013@ees.kuleuven.be

TO LOW CARBON FARMING

Venue: The John McIntyre Conference Centre at Pollock
Halls, University of Edinburgh campus.
Contact:
http://www.efdelegates.ed.ac.uk/Registration/
Welcome.aspx?e=782044FA60897F5D7E7E26D055CB1976

FIRST INTERNATIONAL
CONFERENCE ON GLOBAL
FOOD SECURITY
Dates: 29 September - 2 October 2013
Details: The Conference aims to deliver state-of-the-art analysis,
inspiring visions and innovative research methods arising from
interdisciplinary research. An opportunity to ensure that the
best science is garnered to support the emergence of the
Sustainable Development Goals. Achieving global food security
whilst reconciling demands on the environment is the greatest
challenge faced by mankind. By 2050 we will need to feed 9
billion people. We aim to better understand economic, social,
biophysical, technological and institutional drivers of current
and future global food security.
Full details on:
http://globalfoodsecurityconference.com/index.html
Venue: NH Conference Centre Leeuwenhorst,
Langelaan 3, 2211XT Noordwijkerhout,
The Netherlands.
Contact: Register on the above website.
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Upcoming Events

BIOTECHNOLOGY AND
AGRICULTURE: WHAT IS THE
ROLE OF SCIENCE IN ACHIEVING

TAA AGM AND RALPH
MELVILLE MEMORIAL
LECTURE

FOOD SECURITY?

Date and time: 27 November 2013, 17.00

Date: 08 October 2013
Details: Humanitarian Centre, Cambridge, launches their
‘Global Food Futures’ themed year, 2013. The keynote
address will be given by Dr Camilla Toulmin, Director of
IIED. More details will be posted by the Humanitarian Centre
website: http://www.humanitariancentre.org/
Venue: Sainsbury Laboratory (in Botanic Garden),
Cambridge, 6.00-8.30pm.

IMPLEMENTING THE UK
STRATEGY FOR AGRI-TECH
Date and time: 7 November 2013, 08.30
Details: This seminar will bring key policymakers and
stakeholders together to discuss the future challenges and
opportunities for the development of the agri-tech industry
in the UK. Timed to follow the expected release of
Government's UK Strategy for Agri-Tech later this year,
planned sessions will focus on how the sector can contribute
to meeting the food and environmental challenges around
the world, as well as contribute towards meeting the
Government's targets for economic growth in the UK. Full
details at: http://www.westminsterforumprojects.co.uk/
forums/event.php?eid=436
Venue: Central London, (Houses of Parliament).
Contact: Marcin Kaczmarek, 01344 864796. To book
places, please use the online booking form

Details: The TAA 2013 AGM and Ralph Melville Memorial
Lecture. The guest speaker will be Sir John Beddington,
presenting a lecture on 'Challenges of the 21st Century'.
Venue: To be held at the Royal Over-Seas League Club, Park
Place, London.
Contact: To reserve tickets for the meeting and the buffet
supper please contact Elizabeth Warham, TAA General
Secretary (elizabeth_warham@hotmail.com). Price £25.00
per person. Cash bar open from 4.30 pm.

6TH WORLD CONGRESS ON
CONSERVATION AGRICULTURE
(WCCA)
Dates: 22-26 June 2014
Details: Growers, researchers, policy makers and others
interested in conservation agriculture are encouraged to
attend the WCCA to network with peers from around the
world, discuss policy affecting adoption of conservation
practices and review the application of the latest research in
the field. Anticipated audience of more than 600 people.
Concurrent session tracks will explore the following areas of
conservation agriculture: Growing more with less - the
future of sustainable intensification; Weatherproofing
agriculture - the adaption of farming practices to address
climate variability; Increasing conservation adoption around
the world.
Venue:
Winnipeg Convention Center in Winnipeg,
Manitoba.
Contact:
Registration
is
now
https://www.ctic.org/registration/22/step/0/

open

on:
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Call for Nominations

Registered Charity No. 800663

Call for nominations for 2013 TAA Honours and Awards
Each year, the TAA honours those who have made significant contributions to agriculture for development
and to the TAA itself. These are awarded at the AGM which this year is on 27th November.
There are three categories of award:
Development Agriculturalist of the Year is awarded in recognition of outstanding contributions to
agricultural development, with a focus on increasing food production, improving food security, reducing
poverty and improving environmental sustainability in developing countries.
Young Development Agriculturalist of the year recognises outstanding use of an opportunity (eg afforded
by a TAAF Award) for gaining a better understanding of constraints to food security, poverty reduction and
environmental sustainability in developing countries, and for making an initial contribution to overcoming
these constraints.
Award of Merit or Honorary Membership is given to people who have made outstanding contributions to
meeting the objectives of the Association. This category of award is restricted to TAA members.
The chair of the Honours Panel, Chris Garforth (chairman@taa.org.uk) welcomes nominations for each of
the above categories. Normally nominations close on 1st August each year, but we will accept nominations
for 2013 awards until 15th September 2013. The Honours Panel will make recommendations to the TAA
Executive Committee.
Each nomination should include the name of the proposer and seconder (both should be TAA members)
and a short statement of the ways in which the nominee meets the criteria for the award for which he or she
is being nominated.
Nominees for Development Agriculturalist and Young Development Agriculturalist of the Year do not have
to be members of TAA.
For more details, including previous recipients of awards, see the TAA website: from www.taa.org.uk follow
the link to ‘Honours and Awards’ which is in the ‘Who are we’ menu.
Chris Garforth
Chairman, TAA Honours Panel
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2013 AGM Announcement

Registered Charity No. 800663

THE TAA 2013 ANNUAL GENERAL MEETING
AND THE
31ST RALPH MELVILLE MEMORIAL LECTURE
Presented by

Professor Sir John Beddington
(Formerly UK Government Chief Scientist)

Challenges of the 21st Century
Date: Wednesday 27th November 2013
Venue: The Royal Overseas League Club, Park Place, London
Programme:
Chair - Dr Andrew Bennett CMG, President, TAA
•
•
•
•
•

16:30 - 17:00 – Assemble, cash bar open
17:00 - 18:00 – TAA 2013 AGM
18.00 - 18.30 – TAAF presentation
18:30 - 19.30 – The 31st Ralph Melville Memorial Lecture – John Beddington
19.30 - 21:30 – Annual Reunion and reception

Spouses, partners, friends and non-members are very welcome
Contact:
To reserve tickets for the meeting and the buffet supper, please contact Elizabeth
Warham, TAA General Secretary (elizabeth_warham@hotmail.com).
Price, £25.00 per person.
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