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FOREWORD

Agriculture changes natural environments into artificial ones, which are
unsustainable without continuous human interventions.  Such agro-ecological
dynamics, compounded by the growth and increasing densities of populations,
create a constant risk of human encounters with known or emerging
infections.

Starting from an environmental perspective, this paper presents a framework
for analysing associations between populations and infectious diseases and,
more specifically, farming systems in which farm-households are embedded.
This framework is analysed in relation to HIV/AIDS and it demonstrates
how HIV/AIDS impacts on food security and the viability of farm-households
on which its members are dependent.  Furthermore, the paper highlights the
framework’s potential contribution to developing more effective policies and
programmes.  Consequently, partnerships between the health and agriculture
sectors are critical in mitigating the impact of HIV/AIDS and other infectious
diseases on humanity.

Lee-Nah Hsu
Manager

Building Regional HIV Resilience
UNDP South East Asia HIV and Development Programme
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I.  INTRODUCTION

The global health transition reflects a decline in mortality, particularly through improved
infectious disease control.  This resulted in a general improvement in the health
of populations as reflected in the United Nations biennial Estimates and Projections.1
The control of onchocerciasis or river blindness is an example of successful international
programmes through the partnership of WHO, World Bank, UNDP and FAO.2

Infectious diseases, such as polio, can re-emerge due to multiple factors.  Other infectious
diseases, such as avian flu and the West Nile virus, are linked to climate change, transport
and migration of humans or animals.  The conventional analysis of emerging diseases is
from the perspective of pathogens and their encounters with humans.3  This analytic
approach leads to the identification of emerging and re-emerging infectious diseases based
on specific viruses or bacteria.  Targeted strategies are developed accordingly.4  However,
the association of human factors, such as travel or food consumption patterns, has been
highlighted in certain instances, resulting in disease-specific strategies being broadened
to account for such factors.  Unfortunately, the important role of agriculture in the
emergence and spread of infectious diseases, by its very nature, has not been sufficiently
recognized.

Similar to the approach taken by the infectious disease epidemiologists, agro-economists
have been analysing agriculture from a crop by crop perspective.  Human infectious
disease patterns and agriculture can be better understood when viewed as an interactive
system.  The analytic framework being proposed here focuses on farming systems, which
is useful in understanding and tackling emerging and re-emerging diseases.  To date, when
compared to the conventional approach to emerging or re-emerging diseases, there are
relatively few studies using the farming systems approach.  The lack of such systems
application is perhaps due to the fact that a systems analysis, as proposed here,
would require multidisciplinary perspectives.  In addition, such an analytic framework
would lead to more comprehensive and effective intervention strategies.  Studies which
use such a systems analysis consider the interrelations between farming systems and
health of livestock or fisheries.  Few are concerned with human health, except as a
collateral issue.

1 United Nations (2001).  World Population Prospects: The 2000 Revision, Vol. 1, Comprehensive Tables
(New York: Department of Economic and Social Affairs).

2 Onchocerciasis Control Programme: Facts and History, 1999, <http://www.who.int/ocp/ocp002.htm>;
“Socio-Economic Development of Onchocerciasis Zones in West Africa”, Special Topics, Agricultural
Support Systems Division, Agriculture Department, FAO, <www.fao.org/ag/ags/subjects/en/farmmgmt/topics/
onchofreed.htm>; Vignikin, K. et al., eds. (1999).  Population Dynamics in Rural Areas Freed from
Onchocerciasis in Western Africa.  Synthesis of National Monographs (CICRED and FAO), p. 127.

3 Halstead, Scott B. (1996).  “Human Factors in Emerging Infectious Diseases”, Health Journal, Vol. 2,
No. 1, pp. 21-29.

4 “Emerging and Re-emerging Infectious Diseases”, WHO Fact Sheet No. 97, Revised August 1998, p. 6.
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This paper describes the association between agriculture and infectious diseases and
highlights the complex and crucial role of HIV/AIDS.  The focus is placed on HIV/AIDS
not just because it triggers a reversal of socio-economic development, but rather because
HIV/AIDS attacks the very life-support base of populations.  In addition, HIV/AIDS
attacks the food security of the African and Asian populations, which still are largely rural
and depend on subsistence agriculture.  HIV/AIDS and other infectious diseases highlight
the complex relationships of populations with the artificial environment created by
agriculture.  Institutions thus face the challenge to work horizontally and vertically as well
as to take into account concerns and priorities of other sectors.  Nevertheless, to
effectively respond to emerging and re-emerging diseases, in place of traditional vertical
and isolated strategies by the health or agriculture sectors separately, it is vital to establish
health and agriculture partnerships.

II.  AGRICULTURE, ENVIRONMENT AND INFECTIOUS DISEASES

1.  Different ways to analyse agriculture and infectious diseases

Agriculture is defined in the Webster dictionary as: “the science, art, or practice of
cultivating the soil, producing crops and raising livestock”.5  In fact, when one thinks of
agriculture, one tends to consider the fields, seeds, machinery, crops, fertilizers or
pesticides, each with its own specialized experts.  Although correct, this definition does
not reflect the environmental dimension of agriculture, which is also relevant to infectious
diseases.  Pathogens live in certain habitats and when humans enter or alter these habitats,
the consequence to human health could be serious.

Ponting described the environmental aspect of agriculture as follows: “Agriculture involves
clearing the natural ecosystem in order to create an artificial habitat where humans can
grow the plants and stock the animals they want”.  He added that “the natural balances
and inherent stability of the original ecosystem are thereby destroyed”.6  One often
attributes environmental pollution or destruction only to modern agriculture.  Actually,
such destruction of the natural environment is inherent to agriculture since its inception.
The difference between the modern versus ancient agriculture lies in the scale and
intensity of replacing a natural ecosystem by artificial ones.  Population growth and
density play a considerable role in transforming the natural environment.  The consequent
increase in contacts between people, combined with the process of replacing natural
by artificial environments, favours the introduction and spread of pathogens in a
population.7

5 Merriam Webster’s Collegiate Dictionary, 10th ed., 1997.
6 Ponting, Clive (1993).  A Green History of the World – The Environment and Collapse of Great Civilizations

(New York: Penguin Books), p. 430.
7 Garnett, Geoffrey and James Lewis (2004).  “Population Growth and Infectious Disease”, paper presented

at the IUSSP seminar at Ouagadougou, 12-14 February.
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The table below shows the rural population growth in the second half of the 20th century.
In Sub-Saharan Africa, the population has more than trebled and is projected to increase
by another 50 per cent in the next 30 years.  Such population growth in Sub-Saharan
Africa increases demand for food by rural and urban populations.  Consequently, this has
added pressure on rural environments as the increasing demand has led to the extension
of agricultural lands by clearing mostly fragile ecosystems, instead of an intensification
of agriculture, e.g. by increasing the yields.  The rural population in South-East Asia
has nearly doubled in the last 50 years.  However, the number has peaked and is expected
to decline.  The situation in China contrasts greatly with that of Sub-Saharan Africa
and South-East Asia.  The Chinese rural population not only grew more slowly, but is
also projected to decline over the next 30 years due to low fertility and rural-urban
exodus.

Table:  Rural populations in selected regions, 1950-2030
(in thousands)

1950 2001 2030

China 485 232 813 045 601 199
South-East Asia 155 120 326 908 313 269
Sub-Saharan Africa 148 337 415 951 605 075

Source: United Nations World Urbanization Prospects: the 2001 Revision.

8 Agricultural intensification creates a situation where a large number of individuals of the same species is
concentrated in limited space.  If an infectious agent is introduced to the group, the situation favours
speedy spread, which can easily kill off of the entire group.

9 Brouard, Nicolas (2004).  “Impact of Infectious Diseases on Future Demographic Trends” and “Why AIDS
is Unique in its Demographic Impact”, papers presented at the IUSSP seminar at Ouagadougou,
12-14 February.

Among China, South-East Asia and Africa, one could conjecture that African rural
populations will be exposed to infectious diseases under the most unfavourable conditions:
population growth, increasing population densities, land clearance, deforestation and future
intensification of agriculture.  The traditional demographic factors, such as population
growth, will play less and less of a role in South-East Asia and China.  Nevertheless,
the already high population densities coupled with agricultural extension as well as
intensification8 and low hygiene standards of existing farming systems could lead to
epidemic outbreaks.  As population mobility is high in these three regions, once a disease
outbreak occurs, it will be difficult to control.

The impact of imbalances in local sex ratio and intensified urban-rural linkages will be
increasingly significant for the spread of HIV/AIDS, while the role of population growth
and age structure will diminish.9  What happens in urban areas as well as the rural-urban
interaction, will determine largely the fate of agriculture and rural populations.
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2.  How to make agriculture sustainable and health enhancing

Farm lands are artificial ecosystems.  They are fragile environments subject to constant
attacks by various pests and environmental forces, e.g. soil erosion or re-colonization of
natural vegetation.  In addition, they require continuing human intervention in order to
maintain their characteristics.  As soon as human interventions falter, the land degrades
to new forms, no longer appropriate for agriculture, yet different from the original
pre-agriculture ecosystem.  By themselves, agricultural systems are not sustainable.
Agricultural systems are also vulnerable to meteorological variations.  Such variations
impact on plant pests and vectors that attack humans and livestock.  To improve
sustainability of the farming system, agricultural research is exploring new ways to improve
the resilience of farming systems.  This could include the development of drought resistant
plants, plants less sensitive to salt, or the introduction of integrated pest management.

One approach to improve sustainable agriculture is to blend different productions, such as
introducing fish in the flooded rice fields.  “Rice-fish culture also improves the environment
and reduces infectious diseases of livestock and humans.  In rice fields, mosquito larvae,
maggots, snails, and leeches, which are the intermediate host of malaria, encephalitis,
dysentery, blood fluke and filaria, reproduce rapidly.  Fish, particularly, common carp,
crucian carp, tilapia and other omnivorous fish, consume and eradicate these pathogenic
parasites and minimize the infestation rate of human beings, thereby creating an improved
living standard and a better level of health for the farmers”.10  This example illustrates
the difference between a crop-specific or pathogen-specific approach versus a systems
approach.  It demonstrates how the environment of multiple pathogens can be changed by
modifying a farming practice.

Unfortunately, agriculture or economic interventions often do not consider potential
impacts on human health, and thus can have unanticipated negative results.  Farmers will
be more receptive to adopting practices such as rice-fish culture, when the economic
advantages of such new practices are demonstrated.  Selling health alone is not an
effective social marketing strategy.  By teaming up with the agricultural researchers, health
educators could become more effective than at present.

As stated by Morse before the outbreak of avian flu, “hypothetically, the farming system
[italics added] in China, which often has duck ponds and pig farms in close proximity,
may be serving as an open-air laboratory of viral re-assortment that can make new
pandemic influenza strains”.11  He pinpoints a certain type of farming system in China
which represents a public health risk and reflects the relevance of farming systems for
infectious diseases and HIV/AIDS.  People who have travelled through rural areas,
will have noticed that each rural area tends to be similar in its layout of the farm houses
and lands, building materials, type of roof, types of fields and crops.  FAO expresses this
perception as follows: “A farming system is [ ... ] a population of individual farm

10 Pan, Yinhe (1995).  “Ecological Effects of Rice-Fish Culture”, in Mac Kay, Kenneth T., Rice-Fish Culture
in China (Ottawa: International Development Research Center).

11 Dr. Stephen Morse in “Columbia Infectious Disease Experts Discuss SARS”, invivo, Vol. 2, No. 9,
12 May 2003, <http://cpmcnet.columbia.edu/news/in-vivo/Vol2_Iss09_may12_03/infectious-disease.html>.
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(household) systems that have broadly similar resource bases, enterprise patterns, household
livelihoods and constraints, and for which similar development strategies and interventions
would be appropriate”.12  The diagram in Chapter III.2 illustrates the farm-household as
a unit of farming systems to highlight the human and production elements embedded in,
rather than determined by, a farming system.

3.  The farming system as a framework for infectious disease interventions

The farming system creates a common framework of both available natural resources
and production methods for research and interventions.  A farming system is based on
agro-ecological zones, mapping soil type, terrain and climate (length of growth period).
The criteria used to define and identify an agro-ecological zone are as follows:

1. Available natural resources, such as
• climate, of which altitude is one important determinant;
• landscape, including slopes;
• water, land, grazing areas and forest;
• farm size.

Both land-tenure and organization of farms affect the utilization of these resources.

2. Dominant patterns of production methods, such as
• field crops;
• livestock;
• forestry activities;
• aquaculture;
• hunting and gathering;
• processing and off-farm activities.

The technologies used influence the intensity of production and the degree of integration
of crops, livestock and other activities.13

Each type of agro-ecological zone favours certain crops and farming practices, which in
turn create or modify the habitat of pathogens and their encounters with humans.

Using these criteria, FAO has classified East Asia and the Pacific (Map A) and
Sub-Saharan Africa (Map B), showing the nine major types of farming systems in East Asia
and the Pacific and 15 major types of farming systems in Sub-Saharan Africa.14

12 Dixon, John et al. (2001).  Farming Systems and Poverty – Improving Farmers’ Livelihoods in a
Changing World (FAO and World Bank).

13 Ibid.
14 A word of caution: The numbering system given to the types of farming systems in the Asian map (A)

does not correspond to the numbering system given in the African map (B).  For example, Farming
System Type 3 in the Asian map corresponds to root-tuber in South-East Asia, whereas Farming System
Type 3 in the African map corresponds to forest based.  Also note that Farming System Type 15 in
Sub-Saharan Africa, urban based, is not mapped.
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Map A:  Major Farming Systems East Asia and the Pacific

The classifications are useful for two reasons.  First, they transcend administrative and
political boundaries.  For example, in Asia, Farming System Type 1, lowland rice, is
found in China, Indonesia, Myanmar, Thailand, etc.  In Africa, agro-pastoral millet/
sorghum, classified as Farming System Type 11, is found across the Sahel, in Somalia,
Namibia and Botswana.  Employing the farming system classifications in infectious
disease epidemiologic investigations could improve one’s understanding of disease patterns.
Such improved understanding, by combining the environmental and agricultural factors,
allows one to devise more effective responses in tackling infectious diseases.  The analysis
of diseases by considering farming systems based on agro-ecological zones complements
the conventional analysis that compares disease patterns and levels between countries,
and can also considerably improve strategies to prevent and mitigate impacts of diseases.
Policy makers, programme managers as well as researchers would increase their
possibilities by utilizing this framework.  As a result, regional rather than national
programmes have a comparative advantage in dealing with infectious diseases.  Second,
the six parallel bands across West Africa in the Sub-Saharan Africa map (B) show that
many countries actually have several farming systems within their national borders.

FAO Disclaimer
The designations employed and the presentation of the material in the
maps do not imply the expression of any opinion whatsoever on the part
of FAO concerning the legal or constitutional status of any country,
territory or sea area, or concerning the delimitation of frontiers.

Farming System
1. Lowland rice
2. Tree crop mixed
3. Root-tuber
4. Upland intensive mixed
5. Highland extensive mixed
6. Temperate mixed
7. Pastoral
8. Sparse (forest)
9. Sparse (arid)
Country Boundaries

Notes:
Special details not available for some small Pacific countries.
Projection = Geographic (Lat/Long).
Map Production = Data Acquisition and Spatial Analysis Team.
UN-FAO World Bank Global Farming Systems Study.
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Thus, applying farming systems as a framework for infectious disease control has major
implications for public health policies and strategies by expanding options beyond the
usual administrative and political divisions.  Specifically, health interventions with pathogen-
orientation alone might not be effective unless the favourable environment for a pathogen
or its interface with humans is addressed.  Agricultural programmes and interventions can
modify farming systems so that the environment becomes less friendly to the pathogens
targeted by health programmes.

The farming system approach provides a framework to combine health and agriculture
interventions to create positive synergies.  This is an area with considerable potential for
partnerships between the health and the agriculture sectors.  The challenge is to foster a
culture which will explore factors beyond the immediate concerns of a particular discipline
and sector.  Introducing fish culture into rice paddies is a concrete example where such a
cross-disciplinary strategy is in practice.  Similar farming systems exist in different
countries; this allows for new and expanded opportunities for regional as well as
South-South cooperation.

Map B:  Major Farming Systems Sub-Saharan Africa

Farming System
1. Irrigated
2. Tree crop
3. Forest based
4. Rice-tree crop
5. Highland perennial
6. Highland temperate mixed
7. Root crop
8. Cereal-root crop mixed
9. Maize mixed
10. Large commercial & smallholder
11. Agro-pastoral millet/sorghum
12. Pastoral
13. Sparse (arid)
14. Coastal artisanal fishing

Irrigated areas in raisted farming systems
Water Bodies
Country Boundaries

Note:

Projection = Geographic (Lat/Long).

FAO Disclaimer
The designations employed and the presentation of the material in the maps do
not imply the expression of any opinion whatsoever on the part of FAO
concerning the legal or constitutional status of any country, territory or sea area,
or concerning the delimitation of frontiers.
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In summary, by using the farming system framework, interactions between agriculture and
infectious disease pathogens can be examined more systematically than at present.
Farming systems are inherently unstable and require constant human interventions to
ensure their viability.  Changes within a farming system in response to outside factors,
such as a flood or market fluctuations, can trigger a sudden surge of pests or pathogens
(e.g. mosquitoes or viruses) in this artificial habitat.  Therefore, rural populations will
continuously, and often suddenly, be exposed to infectious diseases.  The emergence of
diseases also depends on changes in agricultural policies and practices and the resulting
impact on the environment, in both the short and longer term.

The HIV/AIDS pandemic highlights the relationship between infectious diseases, agricultural
practices and farming systems.

III.  AGRICULTURE AND HIV/AIDS

The links between agriculture and HIV/AIDS in Sub-Saharan Africa are only beginning to
be appreciated recently.  HIV/AIDS was mainly perceived as a health issue.  Agriculture,
being a development issue, has not been previously considered in HIV/AIDS responses.
Consequently, the agricultural sector had not been represented in national AIDS commissions
despite the fact that more than two thirds of populations from the HIV/AIDS affected
countries live from agriculture and its related activities.  In addition, it was a prevailing
belief that HIV/AIDS is mainly an urban and not a rural epidemic.  Thus, neither the
agricultural sector nor the rural populations had been given their due consideration in
HIV/AIDS policies and programmes.  Due to this lack of awareness, the issue of
“agriculture and AIDS” has not been on either the international or national agendas.  As a
direct consequence, there were no resources (financial or human) allocated to respond to
HIV/AIDS in the rural populations, nor to its association with agriculture.  Fortunately,
there are a few exceptions.15  The first effort to put agriculture on the map in relation to
HIV/AIDS was a 1993 FAO project supported by UNDP, resulting in a publication
with the telling title “What does AIDS have to do with Agriculture?” Today, the situation
is changing.  For example, the food crisis in Southern Africa has been linked to
HIV/AIDS.16  An overview is now available on the FAO web site on HIV/AIDS and Food
Security, created in 2003.17

15 See for example, Gillespie, Stuart (1989).  “Potential Impact of AIDS on Farming Systems – a Case Study
from Rwanda”, Land Use Policy, Vol. 6, No. 4, pp. 301-312.

16 The HIV/AIDS epidemic is fuelling a widening and increasingly deadly famine in southern Africa,
according to a new report “AIDS Epidemic Update December 2003”.  The comprehensive new update
on the global HIV/AIDS epidemic was issued by the Joint United Nations Programme on HIV/AIDS
(UNAIDS) and the World Health Organization (WHO), in advance of the commemoration of World
AIDS Day on December 1, 2003.

17 <http://www.fao.org/hivaids>.
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The remaining section of this paper will thus not discuss the details of the impacts of
HIV/AIDS on agriculture per se.  Instead, the emphasis is on the mechanisms through
which HIV/AIDS has destroyed or imperilled agricultural production and food security.
For example, Southern African countries are the most affected.  Their experience could be
relevant to South-East Asian countries and China because of relatively developed economies
and considerable infrastructure improvement, linking economic development amongst the
countries as well as between rural and urban areas.

1.  The impact of HIV/AIDS on farm-households

Just like the desertification process, HIV spreads to rural areas sufficiently gradually to go
largely unnoticed.  The initial awareness of the spread of HIV was described as a
“leopard skin” pattern.  The HIV/AIDS “spots” were considered as exceptions, often
explained by truck drivers’ rest stops along roads or specific high-risk populations such as
fisherfolk on the Great Lakes or along the coasts.  In retrospect, it is worth noting that
there was no systematic monitoring of HIV/AIDS in rural populations although “more
than two-thirds of the population of the 25 most affected African countries live in the
countryside”.18  In addition, the nine “most affected African countries could lose up to 26
per cent of their agricultural labour force within two decades”.19

It is evident now that HIV/AIDS has an impact on agricultural production by its effect on
the availability, quality and cost of the labour force.  In commercial agriculture, the
increase in costs from rapid turnover or absenteeism has reduced profits and resulted in
low levels of investment and considerations of selling commercial agricultural estates.20

In subsistence farming, the impact of HIV/AIDS results in abandoning cash crops and
leaving some agricultural land fallow.  These changes result in the loss of a major source
of income besides the reduction in remittances received from migrant members of the
family who became ill.  At the farm-household level, the costs incurred from sickness
and death deplete family assets, ending in the sale of livestock and tools.  Such changes
result in diminishing quantities and nutritional quality of food available to family
members.  Not only do children drop out of school, but widows and orphans often have
to engage in sex work to survive.  This further contributes to the epidemic and fuels the
vicious circle between agriculture and HIV/AIDS.  Overall, these processes contribute to
reversing the development gains of rural populations.

HIV/AIDS also functions as a Trojan horse for other infectious diseases such as
tuberculosis (TB) and malaria, augmenting their impact on malnourished bodies.  An
immediate concern is to protect children living with a HIV positive and TB infected
parent.

18 “HIV/AIDS, Food Security and Rural Livelihoods”, FAO Fact Sheet, <http://www.fao.org/hivaids>.
19 Ibid.
20 Rugalema, G., S. Weigang and J. Mbwika (1999).  HIV/AIDS and the Commercial Agricultural Sector

of Kenya.  Impact, Vulnerability, Susceptibility and Coping Strategies (FAO and UNDP).
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An intriguing possibility is the transmission of TB between humans and cattle.  This
transmission potential needs to be verified, not only in the laboratory environment but
also whether it can occur on a significant scale in the actual populations.21  For example,
the two farming systems, Type 11 (agro-pastoral millet/sorghum) and Type 12 (pastoral),
illustrated in the African map (B), are found both in the Sahel Zone as well as across
Southern Africa.  These two types of farming systems correspond to an estimated
agricultural population of 60 million.  Farmers in these two farming systems are very
mobile and in frequent contact with many people, including those in urban areas.  They
represent a potential bridge between agriculture and infectious diseases.

In addition to the mechanisms and impacts at the macro-level, there are also impacts at
the micro-level, i.e., farm-households within specific farming systems.  The concept of
“household” in agriculture is a household living and working on a farm, therefore, a
“farm-household”.  The concept of the farm-household is significant for subsistence
agriculture because it situates people with the land they live on and from.  A farm-
household is a partially closed unit, except for migrant members.  HIV/AIDS impacts
within this unit.  For example, a farm-household that has a member who is dying of
AIDS, does not have the requisite resources to hire outside labour to replace the sick
member.  The consequence is reduced productivity and outputs from the farm.  Farming
communities traditionally exchange their available labour and services.  Such practices
break down in the case of HIV/AIDS affected households because they are often unable
to reciprocate the exchanges as expected by other farm-households.

Agricultural production requires a series of activities according to a precise timetable in
order to increase the chances for a high crop yield.  Other supporting activities beyond
crop production are necessary.  For example, ploughing requires oxen which need to be
fed and looked after year-round.  It is worth emphasizing that oxen are heavy animals.
Farm-households affected by HIV/AIDS are often headed by elderly or orphans, who do
not always have the strength to utilize heavy farm animals.  The result is inadequately
tilled farm land which further reduces crop yields.  To remedy this growing concern,
NGOs such as VetAIDS are looking into the possibility of replacing oxen by lighter
animals.

2.  The farm-household unit and its vulnerabilities

Subsistence agriculture requires a complex balancing act of all the activities necessary to
ensure the precarious food security of farm-households.  The time and energy available to a
farm-household are two limits in achieving food security through required agriculture and
domestic tasks.  When time or energy are lacking, the tasks are not done properly or
skipped, resulting in diminishing yields, animals falling sick and dying, food not being
properly prepared and less water being fetched for drinking or cleaning.

21 Engh, Ida-Eline, Libor Stloukal and Jacques du Guerny (2000).  HIV/AIDS in Namibia: The Impact on
the Livestock Sector (FAO, February), <http://www.fao.org/sd/wpdirect/WPan0046.htm>.

10



Estimates for developing-country human energy requirements showed that a basic
agricultural activity such as hoeing requires 5.79 k/cal per minute.23  The daily total
energy available for an average farmer translates to only 210 minutes hoeing.  His 13-year
old daughter can hoe for 115 minutes, approximately 50 per cent of that of the
adult man.  The wife fetching water or fuel would need to spend 6.67 k/cal per minute
(more than it takes a man to hoe per minute) when her total daily energy available is
754 k/cal,24 an equivalence of 113 minutes!  However, there are still many other
competing tasks which draw on the total energy capital of a farm-household.

Each farm-household member has only limited time and energy available.  However, the
farm-household as a unit requires inputs of time and energy that do not always match the
capital available.  For example, during peak farming seasons such as harvest time, there
might not be adequate energy within a given farm-household to attend to all its required
tasks.  When sickness or death occurs, difficult choices must be made between caring for
the ill or burying the dead and tending the fields.

22 This diagram is a further elaboration of a diagram in the following paper: du Guerny, Jacques (2002).
Meeting the HIV/AIDS Challenge to Food Security – The Role of Labour-Saving Technologies in
Farm-Households (FAO and UNDP South East Asia HIV and Development Programme, December),
<www.hiv-development.org/publications/meeting-challenge.htm>.

23 James, J.P.T. and E.C. Schofield (1990).  Human Energy Requirements – A Manual for Planners and
Nutritionists (FAO, published by Oxford University Press).

24 Estimates by the authors, based on data in footnotes 22 and 23.

Diagram on farm-household dynamics within a specific farming system22

time – energy – knowledge – cash

Farm-household’s
size & composition          sex/age division of labour

determines the

   capital available in        utilization of

for
production & reproduction
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A farm-household is both an agricultural production unit and a domestic social reproduction
unit.  The time and energy spent fetching water and fuel and caring for family members are
considerable.  There is a trade-off between these domestic tasks and those for food
production.  Consequently, there is a division of labour between the farm-household
members: small children look after poultry (it may not require much energy, but it requires
time), the husband does the ploughing, the wife stores the harvest, etc.  Reducing the inputs
required for domestic reproduction, particularly fetching water or fuel, would be a useful
contribution to food security.  When a death occurs, the surviving spouse often does not
have the same knowledge and is not in a position to perform the same tasks as effectively.
In times of crisis, such as with AIDS sickness or after the death of a working adult,
the trade-off between production and reproduction activities can have dramatic consequences.
For example, less fuel is collected and available for cooking, which results in less digestible
meals and reduced nutrition benefits.  For poor farm-households on the border of malnutrition
or hunger, it takes little to precipitate a downward spiral.  Richer farm-households have
more resilience with its available wealth, which makes it possible to pay for substitutes.
The survival of a farm-household requires complex knowledge and experience of
tending animals, selecting and storing seeds, recognizing pest attacks and knowing how
to react, protecting each plant and irrigation.  The situation is magnified in orphan-
headed households because the inter-generational transmission of knowledge has not taken
place.

The allocation of time, energy and knowledge to meet farm-household requirements is
decided, to a considerable extent, by cultural and gender factors.  Rural assistance projects
so far have been targeting orphans or women, whereas agricultural projects focus on crops
or credits.  These targets are components to a farm-household but do not represent its
entirety.  Based on the dynamics of a functioning farm-household, to make a real impact,
interventions must consider both the interrelations among the members and inputs to the
farm-household unit.

Farm-households within a given farming system have similar modes of living.  Different
farming systems require different expertise, amount and distribution of time and energy,
resulting in different vulnerability to HIV/AIDS.  Different farming systems contribute to
the various dietary patterns of their populations.  In view of the importance of nutrition
for people living with HIV/AIDS, policies and programmes to modify existing farming
systems could contribute to improved nutrition as well as labour savings for farm-
households.

3.  Agriculture can contribute to HIV prevention and AIDS impact mitigation

HIV/AIDS has differential impacts on agriculture and food security through various
farming systems and farm-households.  The agricultural sector can support HIV prevention
by modifying farming systems and the consequent resilience or vulnerability of farm-
households embedded in each type of farming system.  Furthermore, agricultural policies
and programmes can impact on the background development factors that in turn
influence the HIV/AIDS epidemics.  Examples of background development factors at
the macroeconomic level are farm prices, terms of trade and agricultural subsidies.
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Examples at the microeconomic level are rural credits or labour-saving technologies.
A farming system is not fixed to trap farm-households within it.  Although farming systems
influence the manner in which the farm-households operate, each farm-household still has
options and decision-making possibilities.  These are the possibilities where agricultural
policies and programmes can intervene.

Agriculture can also mitigate the impact of HIV/AIDS.  Three agricultural interventions
were identified at the consultation on African-Asian Agriculture against AIDS in Bangkok,
Thailand, jointly organized by FAO and UNDP South East Asia HIV and Development
Programme in December 2002.25  The first intervention is to introduce labour-saving
technologies both for food production and domestic work.  The second is to revive
indigenous nutritious plants.  The third intervention promotes traditional medicinal plants
for symptomatic relief.

Labour-saving technologies26 can play a role both in HIV prevention and AIDS impact
mitigation.27  Indigenous nutritious plants grow naturally in and around villages and have
been consumed particularly in times of hardship.  Their main comparative advantage is
that little effort is needed to obtain and process them for food because they already exist
in their own native environment.  They are also important sources of energy and micro
nutrients.28  By introducing new crops such as cassava or maize as well as modern
agricultural techniques, these indigenous plants are often being displaced or forgotten.
Efforts to revive such knowledge are beginning.29  It will require systematic documentation
through consultation with village elderly and healers on traditional uses and preparations
of different plants in each agro-ecological zone.  It would also need immediate efforts in
preserving these indigenous plants before they become extinct.30 Another promising area
is that of traditional medicinal plants for symptomatic relief of opportunistic infections.31

The main advantages are their availability and affordability as well as their easy
accessibility to villagers.

25 African-Asian Agriculture against AIDS (UNDP South East Asia HIV and Development Programme and
FAO, April 2004), <http://www.hiv-development.org/publications/5A.htm>.

26 Op. cit. footnote 22.
27 Bishop-Sambrook, Clare (2003).  Labour-Saving Technologies and Practices for Farming and Household

Activities in Eastern and Southern Africa – Labour Constraints and the Impact of HIV/AIDS on Rural
Livelihoods in Bondo and Bussia Districts in Western Kenya.  A joint study by IFAD and FAO,
financed by Japan.

28 Garí, Josep (2004).  Plant Diversity, Sustainable Rural Livelihoods and the HIV/AIDS Crisis.  (UNDP
South East Asia HIV and Development Programme and FAO, June), <http://www.hiv-development.org/
publications/plant_diversity.htm>.

29 Garí, Josep (2002).  Agrobiodiversity, Food Security and HIV/AIDS Mitigation in Sub-Saharan Africa.
Strategic Issues for Agricultural Policy and Programme Responses (FAO), <http://www.fao.org/sd/2002/
PE0104_en.htm>.

30 Op. cit. footnote 28.
31 Indigenous South East Asian Herbal Remedies: Symptomatic Relief for People Living with HIV/AIDS

(UNDP South East Asia HIV and Development Programme, August 2002), <http://www.hiv-development.org/
publications/Herbs.htm>.
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IV.  CONCLUSIONS

Agriculture interacts with environmental factors, which in turn affects the transmission of
infectious diseases and HIV/AIDS.  To improve the effectiveness of the prevention as
well as to mitigate the impacts of HIV/AIDS and other infectious diseases, it is crucial
to direct attention and resources to understanding their interrelations with agriculture.
Agricultural and environmental factors influence the emergence and re-emergence of
epidemics.

The farming system can be a meaningful framework for analysis and contribute to sound
decision-making in agriculture, environment and health.  The interactions between human
activities and nature via agriculture need to be studied and monitored in order to capture
early warning signals of emerging or re-emerging diseases and design effective policy
and programme responses to the warning signals before it is too late.  The lessons from
the 2002-2003 SARS outbreaks and the 2003-2004 avian flu epidemics should not be
lost!

Unfortunately, to date, few resources have been devoted to understanding and responding
to the interrelationship between agriculture, environment and infectious diseases, including
HIV/AIDS.
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