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ABSTRACT

The Potential of Agroforestry for Utilisation as a Significant
Development Force in Rural KwaZulu: The Case of KwaBiyela.

Agroforestry (the incorporation of woody perennials into crop
production and animal husbandry systems) is placed within the
rural development context at the local and national scales, and
its potential role in attaining sustainable rural development
evaluated. It is suggested as an appropriate response to social,
economic and ecological problems in the study area (located in
KwaBiyela, a northern part of the former 'homeland’ of KwaZulu),

with potential applications for South Africa in general.

A diagnostic survey of 90 households applying a questionnaire of
open-ended design, and conducted within the Diagnosis and Design
framework of the International Council for Research in
Agroforestry, has established that problems exist in all farm
production subsystems (cash, savings/investment, food production,
energy, shelter, and raw materials) in the study area. The
findings include an overwhelmingly positive response towards
agroforestry. Recommendations for agroforestry implementation are
formulated based on the results of the diagnostic survey, taking
into consideration information relating to the functioning of the
local society and economy. Importantly, these recommendations
consist of agroforestry components which are flexible, can be
combined in a number of ways as extensions of current farming
practices, and pay particular attention to the utilisation of
locally available resources, familiar to the people of the study
area, to solve local problems. In this way; the adoptability and
survivability of recommended practices is enhanced. In conclu-
sion, the requirements for the development of agroforestry in
South Africa are discussed in the 1light of the structural

transition currently under way in the country.
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The emphasis throughout the thesis is on indigenous knowledge and
farmer experimentation, supporting the iterative Diagnosis and
Design process by promoting stronger feedback loops between
farmers, non-governmental organisations, the government, and the
private sector. Agroforestry is viewed as a potential catalyst
technology for initiating a process of sustainable rural
development in the emerging nation of South Africa.

Michael Joseph Langford Department of Environmental
July 1994 and Geographical Science,
University of Cape Town
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CHAPTER ONE
INTRODUCTION

1.1 Aims and Objectives

Increasing demographic pressures, poverty, food shortages, soil
erosion and deforestation are some of the problems occurring in
South Africa’s former 'homelands’. Recognising the interrelation-
ships between these problems as manifestations of the interaction
of political, social, environmental and economic factors is the

first step in their elimination.

Tackling the much-publicised subject of sustainable rural
development, this thesis addresses the above problems while
simultaneously identifying opportunities for improvement and
change. Agroforestry is proposed as a primary agent of change,
provided that it is given institutional and financial support,
and introduced in a mannér adoptable by the local population.
Fundamental to achieving this adoptability is the recognition and
identification of local farming initiatives to act as building
blocks for rural development interventions. The task that has
been set, therefore, is to discover the potential of agroforestry
as a practice to solve rural problems and facilitate a process
of sustainable rural development.

To fulfil this task, a number of objectives were set. These

objectives can be listed as follows:

1) To investigéte sustainable development theory.

2) To place agroforestry within this context.

3) To obtain an understanding of the functioning of the study
area’s society and economy.

4). To identify 1local 1land management problems and their
causes.

5)  To discover local initiatives regarding the solution of
those problems. |



6) To identify the present pattern of tree utilisation.

7) To assess local people’s perceptions of and attitudes
towards agroforestry.

8) To integrate local and external knowledge in formulating
possible agroforestry interventions aimed at addressing
local needs within an experimental and iterative design
framework.

9) To assess agroforestry’s potential in meeting development
needs in South Africa and discuss the prerequisites for

agroforestry development in the country.

The geographical focus falls on 'KwaZulu, the former Zulu
‘homeland’ (now incorporated into KwaZulu/Natal). Hochschild
(1991) describes ’‘South Africa’s most populous homeland’ as ’'some
two dozen bits of territory, strewn across Natal’s white-owned
farmland like an archipelago’, and continues to state that ’‘less
than 20 percent of KwaZulu is arable, but its density of cattle
and population is many times that of the surrounding white-owned
land’ (p70). Although the former ’'homelands’ have been incorpo-
rated into the nine regions of the ’'New South Africa’ under the
new constitution (Kwazulu being incorporated into Kwazulu/Natal),
change will not be instantaneous. Local problems (e.g. poverty,
land degradation, resource depletion) will remain for some time
to come; and require urgent attention. The above describes an
execrable situation, predisposing the researcher to act as the
proverbial ‘prophet of doom’. In an attempt to offer positive
solutions, an effort is made here to seek out opportunities for
improving the situation in one part of northern KwaZulu/Natal,
namely KwaBiyela, situated between Melmoth, Eshowe and Empangeni
(see Figure 1.3)..It is hoped that the recommendations made will
be extrapolable to comparable regions of southern Africa.

The sequence of five chapters comprising the thesis represents
a progression from the general to the farm-specific scale,
accompanied by a shift from the theoretical to the practical
aspects of sustainable rural development. The remainder of this

introductory chapter serves two purposes: firstly, to introduce
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the reader to‘agroforestry as a concept, practice, and field of
investigation; and secondly to provide a description of the study
area. Chapter Two places the thesis in its theoretical context
by considering the ideology and objectives of sustainable rural
development and the potential of agroforestry in achieving these
objectives (e.g. sustainable livelihoods). The research methodol-
ogy detailed in Chapter Three marks the transition from theory
to practice with a description of the diagnostic survey tools and
procedure employed in the fieldwork on which this thesis is
based. Diagnostic survey results are discussed in the chapter
which follows, laying the foundations for Chapter Five which
makes recommendations regarding agroforestry and general
‘development in the study area, while emphasising the practical
application of sustainable development theory. The thesis
concludes with a discussion on agroforestry development in South

Africa.

1.2 Agroforestry Definition and Description

'Agroforestry is defined in this work as a land management system
ifecognised by the active or passi#e integration of woédy"plént'
species into agricultural and/or pastoral situations. The
combination of woody and non-woody components can be simultaneous
or sequential, spatial or temporal, and occurs ‘to maximise
complementary ecological and/or economic interactions between
them”. Put more simply, agroforestry involves the incorporation
of trees and/or shrubs into farming environments for the express
purpose of increasing farm productivity. Figure 1.1 shows how
crops, trees (including all woody perennials) and animal
vhusbandry can be <combined within agroforestry systems.
Agrisilvicultural (crop and tree), silvopastoral (pasture/animal
and tree) and agrosilvopastoral (crop, pasture/animals and tree)

systems are depicted, along with examples of each category.

*This definition is based primarily on work by the
International Council for Research in Agroforestry appearing in
the journal Agroforestry Systems vols. 1-15 (1982-1991).
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Categorisation of Agroforestry Systems Based on the Nature of
Components

Figure 1.1

2
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(source: Nair 1985)

The study of this approach to land use is an interdisciplinary

applied science concentrating on complementary resource sharing

between sYstem components (including people), and incorporates

the fields of forestry, agronomy, ecology, economics and

sociology. The applied aspect of agroforestry makes it particu-
larly important to correctly integrate all disciplinary inputs
in order to achieve an accurate portrayal of the factors involved

in a given situation. This is essential if local problems are to
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be addressed in a practical and realistic manner. In support of
this process, and if agroforestry implementation is to succeed,
'education and research programs must be closely associated with
extension programs to assure that the former continue to address
real-world issues and needs’ (Lassoie 1990:127). Feedback between
all the actors in the field of agroforestry is, therefore,
essential if theory and practice are to form a complementary
relationship, and be successfully applied to real-life situa-
tions. Kerkhof (1990) shows the importance of dealing with an
actual situation as opposed to one that is assumed to exist, and
warns that incorrect assumptions have guaranteed the demise of
many agroforestry interventions. In response to Kerkhof’s (1990)
warning, this thesis endeavours to reveal the actual situation
of resource—poor'farmers in the study area and utilise these

results to suggest directions for improvement.

Agroforestry as a practice is centuries old, but the scientific
study of it and its incorporation into land development
programmes has occurred only very recently. It is ‘"an old art",
but a "new science"’ (MacDicken and Lanticon 1990:57). The
establishment of the International Council for Research in
Agroforestry (ICRAF) in 1977 marked the beginning of the
institutionalisation of agroforestry (Steppler 1990), and this,
combined with the Eighth World Forestry Congress in 1978 (with
the theme of 'Forests for People’), stimulated international

recognition of the concept (Von Maydell 1985).

The traditional utilisation of woody plant species by farmers is
only now being investigated to combine knowledge from around the
world for widespread application through adaptation and consoli-
dation. It is hoped that this thesis can make a contribution in
this regard. Examples of traditional agroforestry practices in
Africa include: savanna grazing, farmed parklands, tree crops and
shade trees, forested fallow, planted farm trees, home gardens,
farm woodlots, forest plantation farming, fodder trees and alley
cropping (Cook and Grut 1989). Rocheleau, Weber and Field-Juma

(1988) detail a number of agroforestry practices occurring in



6

dryland Africa, adding to the list the functions of structural
conservation (e.g. erosion control systems), living fences, and
windbreaks, among others. These practices are present today and
form the basis for much agroforestry research. Von Maydell (1987)
summarises traditional dryland African silvopastoral,
agrosilvopastoral and agrisilvicultural agroforestry systems by
itemising their shared characteristics: system components were
multi-purpose, fulfilling different roles to ensure
self-sufficiency and sustainability; the system was adapted to
local environmental conditions; it utilised local natural and
human resources; and was demand orientated. Importantly, however,
he draws attention to the fact that these systems were not
adapted to changing social, political and technical conditions

and so remained frozen in time.

Trees and shrubs are being evaluated by researchers (in consulta-
tion with farmers) for possible multiple uses such as food and
fuelwood production, soil improvement, erosion prevention,
windbreaks, living fences, and shade provision; while tree/crop
combinations are receiving quantitative analysis by scientists
and farmers. Rural people’s knowledge of farming practices in
different environments is invaluable here and represents an
essential source of information for the design of new
agroforestry systems and the improvement of existing systems
(Chambers 1983). The utilisation of indigenous knowledge in
central to this thesis. A feedback relationship exists between
past and present with this exchange of information contributing
to future improvements in agroforestry system design and
implementation.

Without the consideration of all factors influencing a farming
community (i.e. political, social, environmental and economic
factors), the adoptability (a prerequisite for success) of any
proposed new or improved system of land management is unlikely.
‘A technically possible biological design that makes no sense in
terms of socio-economics, is no more useful than a desired or

imagined socio-economic design that is biologically impossible’
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(Bentley 1985:528). To this end the chapters which follow will
examine the political,'social, economic and ecological factors
influencing the study area population.

The ideal agroforestry system would take into account political,
socio-economic, ecological and ergonomic (i.e. matching energy
inputs with social and economic formations (Mueller-Darss 13982))
factors to make it compatible with the target population and the
environment they occupy. This would enhance adoptability and
sustainability whilst simultaneously maximising productivity per
unit area through optimum utilisation of available resources. The
different components of such a system (e.g. people, resources)
need to be integrated in such a manner as to ensure a complemen-
tary relationship. It is for this reason that systems designed
by researchers cannot be successfully imposed on local people
(even if local people co-operate). The farmers themselves must
play a major role in the design and implementation of
agroforestry initiatives and should fulfil a facilitative

function if the agroforestry system is to succeed.

lAgroforestry as a science therefore aims to combine traditional
knowledge with new technologies and developments in plant
research to help meet the needs of a growing population while at
the same time maintaining and. improving the environment for
future generations. In support of this activity, the methodology
employed in this thesis will seek to identify traditional
knowledge as it relates to on-farm tree planting and utilisation;
using this information as the basis for agroforestry component
suggestions. It is this attribute of multidisciplinary networking
that endows agroforestry research with its future orientated
approach, utilising all the information at its Qisposal to devise

systems for sustained-agricultural development.



* Table 1.1 Advantages and Disadvantages of Agroforestry

ADVANTAGES

DISADVANTAGES

Biological

*better use of ecological space; captures more
solar energy

*temperature extremes reduced
*more biomass returns to the soil
*recycling of nutrients is more efficient

*trees improve soil structure by producing
stable aggregates and by avoiding hard ’pans’

*fewer weeds because less light reaches the
ground and there is the possible suppressive
effect of leaf litter mulch

*leaf mulch reduces water evaporation from the
soil, adds organic matter and reduces tillage
needs

*most leguminous trees fix nitrogen by the
action of specialized bacteria in the plant
roots

*erosion is prevented up to a point by the
binding effect of tree roots

*greater diversity of fauna owing to a larger
number of ecological niches; some will be
predators of harmful insects or rodents
Economic and Social

*direct economic benefits in the form of fire-
wood, posts, poles, timber, friut, fodder,

etc. (although not all at once)

*where commercial markets exist, trees consti-
tute ’standing capital’ to pay for emergencies

*crop diversity reduces the risks of irregular
rainfall, pest outbreaks, market fluctuations,

uncertain supply of external inputs

*greater benefits from crops may offset in-
vestments required to establish trees

*trees usually reduce weeding costs

*greater flexibility to spread work loads

during the year

(source: Budowski 1984)

*competition for light between trees and other
plants may lower crop yields

*competition for space between trees and other
plants may handicap both

*trees compete for nutrients, store them in
branches and stems, and so make them inacces-
sible to crops

*loss of nutrients when wood, fruit, seeds,
etc. are harvested and 'exported' from the
area

*trees keep part of the rainfall in their
crowns; stemflow can adversely redistribute
rainfall

*greater diversity of fauna owing to a larger
number of ecological niches; some will be crop
pests

*ylelds of crops per unit area may be lower
than for monocultures

*even though the combined value of trees and
agricultural crops is higher, it may take
several years for the trees to acquire eco-
nomic value

*likely to be more labour-intensive than grow-
ing either trees or agricultural crops sepa-
rately

*time-lag from planting to economic benefits
of trees may be longer than people can afford
by comparison with other cash crops

It must be borne in mind that agroforestry is not always an

appropriate land-use system (see Table 1.1 for a summary of the
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advantages and disadvantages of agroforestry). Potential
agroforestry adopters must be willing to establish agroforestry
components on an experimental basis and participate in an
agroforestry development programme. Moreover, component species,
layout, management procedures and system functioning must be
tailored by them to suit their particular needs and context. The
influence of ecological context is highlighted by Underwood
(1991) who attributes the success of agroforestry in equatorial
regions (as opposed to regions such as that occupied by the study
area of this thesis) to this factor: ’‘Under such favourable
environments, the struggle to plant trees into the existing
arable and pastoral systems (a challenge faced in the study area)
is replaced by the relatively straightforward practice of growing
crops between trees’ (p107). In the face of such adversity, it
is the function of researchers, extension agents and other
interested parties to support and build upon local initiatives,
and with the help of local people, address local needs.

Agroforestry is most appropriate where a number of requirements
need to be met simult&neously (e.g. food production, soil
improvement and conservation, fuelwood supply). The integrated
systemic nature of agroforestry practice (i.e. simultaneous
contributions to cash, food production, energy, shelter, and raw
material farm production subsystems (Raintree 1987)) and its
links with social, economic and ecological development distin-
guish it from other forms of land use. But to achieve all of
these objectives, agroforestry must be included as part of a
development network supported by political, social and economic
linkages at all levels of society. Therefore, if the above
prerequisites are met, agroforestry has a greater potential to
achieve its objectives of increased productivity, sustainability
and adaptability (Lundgren 1982). Under these conditions it
should be the preferred system of land management, relative to,
for example, monocropping. '
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1.3 The Study Area

This section provides a summary of the context of the study area
as well as some of the problems experienced by its population.
The primary source for this information is the Data Report on
Resources and Socio-Economic Circumstances of the Biyela Multi-
Facet Rural Development Project, conducted by Loxton, Venn and
Associates (1985) for the Institute of Natural Resources,
University of Natal. Study area boundaries are based on those

used in the Loxton, Venn and Associates survey.

1.3.1 Location and Jurisdiction

Figure 1.2 Study Area Location
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The study area (falling between the co-ordinates: 28°31’S and

28°43’'s latitude, and 31°29'E and 31°42'E longitude) lies within
KwaZulu Area No. 2 (as designated by the Government of South
Africa) (now incorporated into KwaZulu/Natal) (Figure 1.2), and
occupies approximately 20 000 hectares of land under the
jurisdiction of the Entembeni and Obuka Tribal Authorities of the
Biyela Tribe (KwaBiyeia). It forms a major part of the current
Biyela Project Area of the Institute of Natural Resources (INR),
and is located within the Enseleni Magesterial District (Figure
1.3). The Entembeni Tribal Authority area (western section of
study area) is headed by Chief G. Zulu. Chief N. Biyela heads the
larger, but less populous Obuka Tribal Authority portion of the
study area (eastern section) (see Figure 1.3). Each Chief is
represented by a number of Indunas (nine in Entembeni and twelve
in Obuka) (Loxton, Venn and Associates 1985). Land is allocated
under the tribal tenure system.

1.3.2 Population

Since the study area boundaries are arbitrary (encompassing the
portion of the Loxton, Venn and Associates survey area under the
Entembeni and Obuka Tribal Authorities to the east of the R34) - -
it is bounded by rivers to the north and south, commercial farms
in the east, and a combination of commercial farms and a mdin
road in the west - and do not correspond with magisterial
district boundaries, it is impossible to arrive at an exact
population number using census data. Population census data are,
however, useful in ptoviding a rough idea of the number of people
resident in the study area, as well as determining the population
growth rate. The 1980 census data (Central Statistical Services
1980) show the total resident population of the Enseleni and
Ngwelezana sub-districts of the Nseleni Magesterial district, an
area slightly larger than the study area, as 13 439. By the 1991
Census (Central Statistical Services 1990), the number had grown
to 17 857. Combining the census data with distributional

information (INR Annual Report 1992), it becomes apparent that
the number of people resident in the study area grows at an
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average of 2.9 percent per annum (calculated over the eleven
years from 1980-1991), and is becoming increasingly nodalised,
particularly around the Ndundulu Rural Service Centre (due to the
clinic, agricultural and other services available). The study
area falls within the core region of the Zulu Nation, where the
major political influence is the Inkatha Freedom Party (IFP)
(Forsyth and Mare 1992). Branches of the IFP and IFP Youth
Brigade are located throughout the region (Loxton, Venn and
Associates 1985), but as far as is known, not within the study
area itself.

1.3.3 Land Use

The settlement pattern in the study area is generally dispersed,
with concentrations near transport routes and service facilities
(e.g. clinics, Ndundulu Rural Service Centre), and some cluster-
ing of farms held by members of the same family. Farms (defined
as that part of the land held under tribal tenure on which the
homestead is situated) are generally below one hectare in size
and laid out with the homestead (area occupied by dwellings,
other buildings and the kraal) upslope and near one boundary,
with cultivated fields usually located immediately adjacent to
the homestead. Only part of a land holding (all the 1land
allocated to the head of the household under tribal tenure) is
cultivated, the remainder being utilised as community grazing
land (Loxton, Venn and Associates 1985). Wherever possible, crop
fields are located on level or gently sloping land (the level
valley floors of the Makasaneni area form the most productive
vegetable gardens in the study area), but due to the heavily
dissected nature of the local topography, many farms are located
on the steep slopes of escarpments adjacent to plateaux,

cultivation and grazing occurring on steep slopes.

Major forms of land use are dryland cropping and livestock
production. The dominant crop is maize and the dominant livestock
type is cattle, a source of wealth in traditional Zulu culture.

Gum (Eucalyptus grandis) and wattle (Acacia mearnsii) plantations



14

on steep slopes are recommended as a form of land use in the
Loxton, Venn and Associates (1985) report. This recommendation
is supported by the INR, and plantations have been established
on such slopes with the co-operation of companies such as Mondi

Paper.

1.3.4 Infrastructure and Services

There are no tarred roads within the study area, but gravel roads
enter it at Jjunctions along the surrounding tarred roads
connecting Melmoth, Empangeni and Nkwalini (R34), and Eshowe
(R68). One primary gravel road leaves the R34 south-east of the
Ndundulu Rural Service Centre, enters the study area behind a
bus/taxi stop, and runs in a north-easterly direction from
Ndundulu, across the Mfule River to Esiquomaneni. Branches along
the route provide access to Ngoklweni and St. Paul’s Mission in
the south-west; Nkwenkwe and Mkakwini in the south-east; the
Mpumbulu Uplands and Upper Nseleni in the north; and the
Nselenyana Uplands, Nsimbini and Nduna in the east and south-
east. A gravel road from Mtimona enters the eastern section of
the study area via Luwamba, at Mabhensa, and joins the road to
Nduna between Nselenyana and Nsimbini. The north-western section
of the study area is accessed from the D422 which leaves the
Melmoth road and enters at Dean’s Store. A number of sand tracks
lead off from the gravel roads, allowing access to isolated
areas, but most homesteads are only accessible on foot. Although
the main route through the study area, from Ndundulu to
Esiquomaneni, is maintained, the surface is uneven and heavily
rutted in places. All other routes are in poor condition with
heavy rutting and pothéling. Figure 1.4 shows the main routes
through the study area.
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Figure 1.4 Main Routes vthrough the Study Area
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The primary means of motorised transport is the bus, with very
few residents of the study area owning motor cars or ’‘bakkies’.

Most people travel on foot.
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No railway lines, electrical power lines, or fuel stations are
located in the study area, but these are present beyond its
southern boundary. Three telephone lines, to St. Paul’s Mission,
Nomponjwana and Upper Nseleni, have been installed. The Ndundulu
Post Office is the closest to the study area and there are others
at Nkwalini and Ntambanana (Loxton, Venn and Associates 1985).

Luwamba Hospital is situated beyond the eastern boundary of the
study area on a junction in the Mtimona-Mabhensa road. It is the
only facility of its type in KwaBiyela, but most people make use
of clinics located within the study area (e.g. at Nomponjwana and

St. Paul’s Mission) (Loxton, Venn and Associates 1985).

Schools, of which there are 13, are distributed throughout the
study area, but Loxton, Venn and Associates (1985) draw attention
to the high rates of absenteeism (due to farming obligations),
high pupil/teacher ratio, and low numbers of pupils in the higher
standards.

Twelve shops, including ’‘tearooms*, general dealers and bottle
stores, are located within the study area (Loxton, Venn and
Associates 1985), usually on main routes, and often ’‘at the end
of the road’ (e.g. Nduna), at junctions (e.g. Nomponjwana), or
concentrations of facilities (e.g. Upper Nseleni bus terminal,

market and clinic).

Study area residents do not have piped water supply systems, and
rely on rivers, streams, springs, and boreholes (there are
currently eleven boreholes in the study area (Roy Dandala, Rural
Development Facilitator, INR, pers. comm.)). Many of these water

sources have dried up or have become polluted.

The KwaZulu Department of Agriculture and INR Biyela Integrated
Rural Development Programme staff provide agricultural extension
services to the local population (INR Annual Report 1992).
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1.3.5 Physiography

The study area is heavily dissected, consisting of two, sometimes
discontinuous, plateaux, between which flows the Mfule River.
Altitudes range from 60 to 750 metres above mean sea level
(amsl). Escarpments occur on the. southern boundaries of the
plateaux, while the steep slopes separating the plateaux give way
to the gently undulating alluvial terraces of the Mfule River
Valley. All the rivers flowing through the study area are
tributaries of the Mhlatuze River which flows past the southern
survey boundary. The largest river is the Mfule, followed by the
Nhlozane, Hlambanyati and Nselenyana. Numerous streams with steep
gradients and v-shaped valleys enter the rivers from the
surrounding slopes, and waterfalls occur on slope discontinuities

(Loxton, Venn and Associates 1985).

Loxton, Venn and Associates (1985) divide the study area into
four topographic wunits: Dissected Plateau Remnants, Steep
Mountain - and Hill Slopes and Valleys, Escarpments with slopes
greater than 45 degrees, and The Biyela Lowlands of the Mfule
River valley. The Dissected Plateau Remnants are further divided
into seven sections. The Makasaneni Mountain Ridge (at 620-750m
amsl), Makasaneni Plateau (at 440-550m amsl with an undulating
surface and incised drainages), and St Paul’s/Nomponjwana section
(at 520m amsl with a steeply rolling to hilly surface and deeply
incised drainages, occupying most of the western plateau) form
the western plateau remnant. The eastern plateau remnant
comprises the Nduna/Nsimbini/Dlomodlomo/Esiquomaneni unit (at
455-555m amsl with steep side slopes), Nsimbakazi upland (at 260-
403m amsl and Steeply rolling to hilly), Nselenyana upland (at
260-472m amsl and steeply rolling), and the Mpumbulu upland (at
430-510m amsl and deeply incised and steeply hilly). A total of
ten physiographic units have, therefore, been identified, and are
illustrated in Figure 1.5. Plates 1.1 and 1.2 compare typical
upland and lowland topographies.
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its dissected topography. The Biyela lowlands, in addition to
being drier than the ‘uplands, are also warmer. Average daily
summer and winter temperatures are 23.6°C and 16.8°C respec-
tively, as compared to 22.3°C and 16.6°C for the Biyela lowlands
(Loxton, Venn and Associates 1985). Maximum daily temperatures
in excess of 40°C are common in the Biyela lowlands in summer
(Gavin Pote, Field Co-ordinator, INR, pers. comm.; pers.
observation). KwaBiyelé has recently suffered a debilitating
.drought and recovery in the face of a host of other problems
(e.g. soil erosion, crop failure, lack of nutrient inputs,
livestock mortality, and debt) is 1likely to take a number of
years. '

Soils in the form of deep and moderately deep lithosols occur in
the western and eastern uplands respectively, while shallow to
moderately deep lithosols occur on the steep mountain slopes. In
the lowlands (i.e. the Mfule River valley) moderately deep
lithosols occur, alongside river terraces comprised of deep
light-textured alluvial and colluvial sands. Throughout the study
area, soils are acidic and usually of low inherent fertility.
Exceptions include the river terraces, Nseleni and Nsimbakazi
uplands, and Nduma-Nsimbini-Dlomodlomo-Esiquomaneni plateau
remnant, where moderately fertile soils can be found (although
the river terrace soils have a calcium deficiency, and the upland
soils mentioned are low in phosphorous) (Loxton, Venn and
Associates 1985). The low organic matter content and generally
. low water-holding capacity of study area soils increases the
danger of erosion. Erosion occurs wherever soils have been

exposed by overgrazing, cultivation and the passage of livestock.

The natural vegetation of thé study area is as diverse as the
localised climatic and edaphic factors. Five veld types have been
identified and correlated with Acocks (1975) veld types. High-
lying, moist areas support Sour/Ngongoni veld, while the warmer
dissected uplands and mid-slopes support the sour mixed veld and
mixed veld types of the Zululand Thornveld, High Altitude Form.
The Lowveld veld types of mixed sweetveld and sweetveld occupy
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the warm, dry Mfule River valley (Loxton, Venn and Associates
1985). Natural vegetation has been severely impacted by overgraz-
ing, fuelwood collection, and the introduction of alien species
(e.g. exotic Acacia, Hakea, Psidium, Eucalyptus and Melia

species).

1.4 Conclusion

The problems encountered in the study area (e.g. poor infrastruc-
ture and service provision, water and food shortages, overgraz-
ing, and soil erosion) are characteristic of the former ’‘home-
lands’ of South Africa. They are also recognised worldwide as
major challenges to be met for the achievement of sustainable
development. The chapters which follow will examine these
challenges and attempt to discover how they can be appropriately
addressed in the study area.



CHAPTER TWO |
SUSTAINABLE RURAL DEVELOPMENT
AND AGROFORESTRY

This chapter explores the concept of sustainable rural develop-
ment. Political, institutional, social, environmental and
economic issues integral to this concept are discussed and
agroforestry’s potential contributions to sustainability and
development are highlighted.

Given the disciplinary context within which this thesis is
written (Environmental and Geographical Science), it is particu-
larly relevant that ‘the definition and implementation of
sustainable development is a challenge made to order for the
discipline of geography because it is at the heart of human-
biosphere relationships’ (Manning 1990:301). Also, ‘geographers
have unique comparative advantage in helping to produce sblu-
tions; their spatial and regional traditions and their history
of work in integration of biophysical and socioeconomic informa-

tion are germane to this challenge’ (Manning 1990:291).

Although the discussion takes place at a general level, reference
is made at certain instances to the South African situation, the
context in which this study takes place. Much has been written
about sustainable rural development and it is not the intention
here to provide a comprehensive history of the concept; suffice
to say that it appeared in development literature in the 1970s
and now dominates this area. Instead, the meaning of the term
will be discussed; relevant aspects investigated; and the place

of agroforestry within it considered.

2.1 Sustainable Rural Development

Sustainable rural development embodies the interdependent
concepts of ecological and economic sustainability which operate
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at different scales (e.g. regional and local ecological pro-
cesses, economic activity at the national or household level)
(Scoones 1988). Sustainability is defined here as the capacity
for self-replenishment of systems through efficient and environ-
mentally friendly (future-oriented) resource utilisation.
Agroforestry is promoted as a potential facilitator for, and
stimulator of, sustainable rural development through its
contributions towards the creation of sustainable livelihoods
(where labour and capital merge with a renewable resource base

in such a way as to maintain an equilibrial input-output cycle).

The place of the concept of sustainability within the current
development debate is perhaps best explained by O’Riordan (1989),
as 'embracing ethical norms within the Gaianist tradi-
tion...taking into account the rights of future generations of
all 1living matter’ giving consideration to ’structures and
érrangements that ensure that sustainable utilisation actually
takes place. Sustainability is, therefore, a reformist notion in
the radical tradition of opening up institutions of economic
investment and resource development to a far greater sense of
Gaian accountability’” (p94). Sustainable rural development is
thus primarily concerned with human-environment relations, and
the interaction of ecological and economic processes in terms of
resource utilisation. As will be argued later, the consideration
of the social, political, and institutional contexts within which
these processes operate, 1is critical to the achievement of

sustainable rural development.

To address the challenge of achieving sustainable rural develop-
ment, it is essential to discover why rural development has been
charting an unsustainable course. Many factors have combined to
make much rural .economic activity (including development

projects) unsustainable up to the present. These factors apply

*Gaianism is understood here as the theory of the
integration of Earth’s biotic and abiotic systems, and the
necessity of utilising resources on a sustainable basis to ensure
the continuation of life on the planet.
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in rural areas worldwide, but the emphasis here is on developing
countries, given that the project area is located in a section
of KwaZulu, one of South Africa’'s former ’'homelands’ on the
socio-economic and environmental periphery of the country.

The first group of factors to be considered are related to
inappropriate agricultural practice, and include environmental
constraints to hybrid exotic crops, manifested primarily in the
form of drought (natural, not that caused by human-induced
environmental modification), wind damage, and variable soil
fertility, particularly when these crops are grown in'marginal
areas. The dependence of currentbcrops such as maize and wheat
hybrids on irrigation is the reason why agriculture consumes more
water than any other sector of the economy, worldwide, and the
reason for the low productivity experienced in areas without
irrigation. The nutrient requirements of these crops (i.e.
hybrids) are such that they require continuous artificial inputs
such as expensive chemical fertilisers to maintain maximum
productivity. Also, monocultures are susceptible to annihilation
by pests with the lack of habitat required to harbour natural
pest predators, as well as invasion by weeds if mulching is not
practised. Labour requirements under such agricultural systems
are, therefore, often high. These inputs (i.e. labour, fertiliz-
ers, pesticides, herbicides, irrigation) often fall beyond the
reach of small-scale resource-poor farmers (the majority of
farmers in this country, and mainly women burdened with caring
for the farmland and household), making monocropping with hybrids
unsustainable (Conway and Barbier (1990) emphasise this relation-
ship between monocultures and rural poverty). The same farmers
do not have access to the capital required to purchase food when
drought and/or wind destroys potential yields, resulting in
serious negative impacts on livelihood sustainability. Research
into high-input agricultural systems is therefore inappropriate
for the majority of South Africa’s farmers.

The second group of factors causing unsustainability relate to

land management and resource allocation, and operate in tandem

~
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with the above category. They may be divided into two types:
actions by the farmer and actions by external agencies. The
former are more visible and include overgrazing (especially from
overstocking with cattle), soil erosion (e.g. from leaving bare
soil to fallow), nutrient depletion (no contribution to soil
nutrients), water pollution (e.g. by silt and chemical fertilis-
ers) and deforestation (e.g. for fuelwood), all operating at a
local, often farm specific level, and all leading to environmen-
tal degradation, resource depletion, and reduced yields. At a
regional level, population pressure often forces the farmer onto
marginal land and leads to environmental degradation, threatening
the sustainability of rural livelihoods. This process occurs
throughout the developing world, but is especially prevalent
within South Africa’s former 'homelands’, where expansion
opportunities are severely limited. Still using the example of
the former ’'homelands’ of South Africa, actions by external
agencies take the form of, for exémple, land tenure restrictions
introduced by community leaders, tradition, and government
intervention; lack of financial support by government and
financial institutions; and lack of agricultural training and
marketing facilities. These often lead to a decreased interest
in farming, and hence a migration out of rural areas to seek work
in the cities, and the collapse of rural economies. The relation-
ship between these factors in the cycle of poverty and land
degradation is illustrated in Figure 2.1.
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Figure 2.1 The Cycle of Poverty and Land Degradation
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All of the abovementioned factors operate within a political-
economic context which influences each of them to a different
degree and in a different manner. In this respect, O’Riordan
(1989) draws attention to ‘the pressures for non-sustainable
resource draw and the self-perpetuating imperatives of interna-
tional capitalism, international aid...and cultural conflict’ as
‘forces’ rendering ‘impossible any realistic hope of achieving
sustainable utilization in much of the Third World’ (p94). The
way forward is summarised by Manning (1990), who maintains that
‘the achievement of sustainability will only occur through
significant modifications to the way we make decisions’ (p292).
The section which follows deals with these issues.
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2.1.1 Political and Institutional Issues

The challenge to future rural development is to deal with the
reality of multiple causative links between and within social,
environmental and economic spheres, processes of interaction
which must be considered within political and institutional
frameworks. These frameworks determine human-environment
relationships and, therefore, directly influence the
sustainability (ecological and economic) of development pro-
cesses. It is only through a recognition of decision-making
processes (i.e. the exercise of power in development policy
formation) that rural development problems can be overcome; if
these are ignored by development practitioners, no amount of
biological and socio-economic research, no matter how comprehen-
sive, will be able to make a difference on the ground. Question-
ing the depoliticization of the environment, Redclift (1984)
maintains that ’‘so many causes of the environmental crisis are
structural, with roots in social institutions and economic
relationships, that anything other than a political treatment of
the environment lacks credibility.’ (p2). As Adams (1990:83)
points out: ‘all relations between environment and people are
political, just as all development is ideological’. Recognising
the implications of the power to decide on resource access and
utilisation is, therefore, crucial to the avoidance of resource
exploitation. If rural development is to benefit the rural
resource-poor, they must have a voice in the development process,
as they are best equipped (e.g. with knowledge of local resource
availability, shortages, and opportunities), not only to identify
problems, but to implement solutions and facilitate a process of
sustainable rural developmént. Drawing attention to these issues,
the next sub-section will consider the exercise of decision-
making power and the approach to development taken in this
thesis.
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2111 Development and the Exercise of Power

In the past, development has been equated with economic growth
(Erskine 1985), but this is only one aspect of this complex
concept. It is, in fact, internal growth - growth from within,
forming a foundation for prosperity based on simple principles
of health, security and asset maximisation, and amounts to
helping others to help themselves. It is not an end in itself,
but a means to an end. In short, development is a process, not
only of economic improvement, but of improvement in social
wellbeing. It is as much a mental as a physical state, severely
affected by context. People must feel secure within a development
framework for it to succeed. They must want this process to

occur; it cannot simply be imposed on an unsuspecting populace.

History has shown that the ’‘top-down’ approach (e.g. imposition
of externally developed technologies, investment in large scale
enterprises) to rural development does not work for the majority
of the population (i.e. the rural poor). Economic growth,
productivity and the distribution of wealth have all been
negatively impacted by this approach - one need only witness the
downfall of so-called ‘peasant agriculture’ in many countries
(including South Africa) to be reminded of this. Benefits do not
automatically ‘trickle down’ to the poorest in society, while the
‘marketing system transfers resources out of agriculture making
investment possible in industry and services’ (Pacey and Payne
1985:171). Reinvestment in agriculture often takes the form of
government loans to commercial farmers, with small-scale farmers
receiving little support. This situation is, however, likely to
change in South Africa with the implementation of a policy of
redistribution of resources by the new government.

The culture of imposing development ideas on others must be
buried if there is to be any progress in development initiatives.
The history of South Africa bears testament to this, the
imposition of ‘betterment planning’ in the ’Native Reserves’ up

until the early 1980s being a case in point. Indeed, as Seneque
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(1982) shows, the resistance of local people to this system of
land-use classification, relocation and social engineering has
been such as to cast suspicion (in some areas of the 'homelands’)
on all planning processes. The implementation of externally
derived rural development programmes, as well as being inappro-
priate, has in fact become an impossibility in these areas.
Worldwide, it 1is the ideas and aspirations of the people
requesting the advantages of development that should feature
foremost in any planning process. How can such a process succeed
without consultation and understanding between interested
parties? Methods may be demonstrated, but must be compatible with
the needs of the proposed target group. Agroforestry practice
utilises such an approach and the sections which follow will show
why it is an effective response to many current rural development
problems.

In opposition to the above, Chambers (1983) and Adams'(1990)
advocate a ’‘bottom-up’ approach to development which has as its
starting point the needs and aspirations of the resource-poor.
According to Rocheleau, Weber and Field-Juma (1988) this assures
that the strategies selected are adapted specifically to each
situation, increasing their chances of success. Corresponding to
this view, and in reference to the approach of the World Bank to
non-governmental and community organisations, with its aim of
'community participation in policy formation’ (p38), Fleming
(1991) notes the current absence of a mechanism for incorporating
decisions reached within communities into national policy
systems. Clearly, pathways of communication between non-govern-
mental organisations (NGOs) and government policy-making
structures must be opened, and systems set in place to allow NGOs
to contribute to policy formation, if the World Bank’s view is
to be realised. A major obstacle to this, according to Fleming
(1991), is the failure of development agencies such as the World
Bank to recognise the variety of such organisations and their
differing approaches. With the voting-in of a democratic
government in South Africa, and the possibility of World Bank and

other development agency funding for development projects, the
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introduction of such pathways of communication in this country
is crucial if these projects are to succeed. The needs of the
rural resource-poor, and the future opportunities for meeting
these needs, are such that failures cannot be tolerated.

The concept of returning power to the poor (Chambers 1983),
especially the power to decide, is relevant at this point and
forms part of the ’‘bottom-up’ approach to rural development.
Attention must be drawn to inequalities in the ’‘structure and
exercise of power at various levels from the point of production
to the state itself’ (Watts 1989:30) in African agriculture.
Rural development may be redefined to include ‘enabling poor
rural women and men to demand and control more of the benefits
of development’ (Chambers 1983:140). According to Adams
(1990:202), ’'green development is not about the way the environ-
ment is managed, but about who has the power to decide how it is
managed. Its focus is on the capacity of the poor to exist on
their own terms’. He supports ecodevelopment, defined by Glaeser
and Vyasulu (1984:25) as ’‘a process which is geared to the
satisfaction of basic and essential human needs, starting with
the needs of the poorest...in society’, which aims at the
achievement of social and economic objectives in an ecologically’
sound manner. O’Riordan (1989) links ecodevelopment with ‘basic
needs replenishment’ as essential for the achievement .of
sustainable development. He argues that ’basic needs replenish-
ment’ requires social reform: a change in the environmental
situation of the marginalised poor ’‘cannot be achieved by natural
manipﬁlation, by means of soil conservation or replanting. Reform
must be achieved through the transformation of social relation-
ships’ (ibid.:95). ’'The economic and political framework within
which problems are identified is vital to understanding which
environmental problems society will recognise’ (Bowlby and
Mannion 1990:330).

This thesis maintains that the need is for an equilibrial
approach, a two-pronged approach which takes into account
'top-down’ (i.e. capital intensive, industrial, urban) and
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'bottom-up’ (i.e. rural, resource-poor) viewpoints and considers
how they might be combined. Essential to this combination is the
opening of channels of communication between the relevant

participants at all levels in the decision-making process.

It has been suggested, therefore, that empowering the resource-
poor in the development‘ process is essential to the
sustainability of rural development. In fact, the empowerment of
the resource-poor forms part of the context of this thesis,
drawing on indigenous knowledge and practice to introduce
sustainable agricultural technologies (i.e. agroforestry) or
improve existing systems, with support from the private and
public sectors. Implementing structures capable of combining
external and local sources of information in the formation of
development policies would do much to stimulate the rural
development process. This is particularly true in South Africa
where the opportunity now exists, not only to acquire interna-
tional support for rural development, but also to draw on
international development experience and avoid the mistakes made

elsewhere.

2.1.1.2 Environment, Development and Sustainability

The integration of environment and development in the achievement
of sustainable developmént at the local scale thus depends on
financial and other support from policy makers. With this in
mind, the discussion which follows will look at how the consider-
ation of environmental, development and economic processes have
become more integrated at the national policy-making level with
a view to supporting' a 'process of sustainable development,
particularly in the rural context. To achieve this, the progress
of the environment-development debate from the World Conservation
Strategy (1980), through the Brundtland Report (1987) to the
United Nations Conference on Environment and Development (1993),
will be utilised to illustrate the evolution of ideas on
development within ‘mainstream environmentalism’ over the past

two decades. Of particular significance will be the recognition
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of the political, institutional, and economic factors which
determine human-environment relations, and the degree to which
they are addressed in these three environmentalist landmarks. It
will be seen that environmental issues were initially incorpo-
rated into the development process using a simple ’‘top-down’
approach. Finally, at UNCED, the resource-poor were recognised
as actors in the development process, a factor deemed here to be
essential for the introduction of sustainable development
processes. The discussion will show that the debates in the
spheres of development and environmentalism have now reached
common ground on the subject of sustainable rural development,
and the findings of UNCED will be applied directly to the South
African situation, and hence to the study area. Through this
process the links between the international environment-develop-
ment debate and local development activities will be revealed.

A wide range of views exists on the subject of sustainable
development. These do not differ in terms of the ideals sought
(e.g. health, prosperity), but rather in the means of achieving
these ideals. To illustrate this point and to place the ideology
of this thesis into perspective, the environmental debate within
developmentvstudies and ﬁractice will be briefly outlined, as
‘environmental problems are development problems’ (Redclift
1984:46). Development cannot take place without the utilisation
of natural resources, and human survival is jeopardised by the
exploitation of these self-same resources. The concept of
sustainable rural development therefore draws on experience from
both development and environmental spheres, as it deals with the
relationship between humans (including social and economic
structures) and their ecological context. Politics, economics and
ecology are therefore closely interlinked within the scope of the

‘development process.

However, many authors support the view that political-economic
factors have received surprisingly inadequate consideration in
major documents on development and the environment such as the
World Conservation Strategy (WCS) (1980) (a document commissioned
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by the United Nations Environmental Programme and drafted by the
International Union for the Conservation of Nature with the aim-
of highlighting global environmental problems and suggesting
possible solutions (Adams 1990)) and the Brundtland Report (1987)
(a2 report from the World Commission on the Environment launched
at the Stockholm Conference on the Human Environment in 1972
(Brundtland 1987)), reducing any potential impact that they may
have on actual development practice. These documents stand in
contrast to the views on environment and development expressed
in works by authors such as Adams (1990), Chambers (1983, 1989),
Redclift (1984, 1987), Blaikie (1985) and O‘’Riordan (1989), all
of whom convincingly demonstrate the crucial role of politics and
economics in determining not only if development is to occur, but
the direction of development, and who stands to benefit from that
development. The United Nations Conference on the Environment and
Development (UNCED) was convened partly in response to the
failure of the WCS and Brundtland Report to address, among other
things, mechanisms for the alleviation of rural poverty, but has
received mixed reviews on its success generally and in this
specific regard. The contributions to development debate and
practice as well as the shortcomings of the WCS, Brundtland

Report, and UNCED will now be briefly discussed.

The goal of the WCS was the ’‘integration of conservation and
development’ (IUCN 1980 para. 1.12) with the aim of ensuring
human wellbeing, but the suggestions it made assumed the
existence of a politically benign context and therefore offered
no practical solutions to the problems outlined. The statement
that ’‘conservation and development are mutually dependent’ (IUCN
1980 para. 1.10) was the most important contribution of the WCS
and this document stands out as a commentary on environmental
problems, rather than a guide to their solution. In a critique
of the World Conservation Strategy (1980), Adams (1990:51)
concludes as follows: ’‘Like so much of the environmentalism of
the 1970s, the WCS was...blind to the twin worlds of policy and
political economy. As a result, what it has to say about

development is not particularly convincing’. The same criticism
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is offered for the Brundtland Report of 1987, seen as outlining
the problems without suggesting how these may be overcome.
Furthermore, as Fincham and Auerbach (1990) show, the Brundtland
Report suggests economic growth to raise living standards and
cure environmental degradation (i.e. a Western, resource-hungry
development path for the Third World). This is totally inappro-
priéte, with the majority of Third World countries finding
themselves in debt and a situation of natural resource paucity
and depletion. It is, of course, necessary to outline problems,
as this provides frameworks within which research may be
undertaken. But Adams (1990) makes an important point above: the
world’s development probiems cannot be solved by description
alone; a practical plan of action must be formulated and adhered
to. Action is the key to future prosperity and it is the
political economy that dictates what action is possible and
appropriate.

Notwithstanding the necessity for the formulation of a plan of
action, the importance of contributions to the sustainable
development debate should be measured not only in terms of
suggesting methods for achieving sustainable development, but
also for their influence in mobilising public opinion towards
certain objectives, and hence affecting the direction of policy
formulation. It is in this sphere that the Brundtland Report has
made an important contribution to the sustainable development
debate, and its value in this regard is often underestimated.
This is a view shared by Soussan (1992), who begins by stating
that the Brundtland Report ’‘set a broad agenda for change without
confronting the many barriers which exist to achieving these
goals... [it therefore]... contains a series of fine statements
which are impossible to disagree with, but which are too vague
to be translated into concrete actions.’ He then concludes that
‘despite this, the conclusions are bold and ambitious, and have
set the direction of the debate on the re-orientation of future
development policies’ (p26). Also, the Brundtland Report has
provided development practitioners with a working definition of
sustainable development, endowing the concept with ‘public
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currency’ and acceptance: sustainable development is 'development
that meets the needs of the present without compromising the
ability of future generations to meet their own néeds’
(Brundtland 1987:43).

The United Nations Conference on the Environment and Development
(UNCED) which culminated in the Earth Summit in June 1992 after
two years of negotiations (Lerner 1992), represents an attempt
to implement sustainable development on a global scale and
address the shortcomings of previous attempts (i.e. the WCS and
Brundtland Report). It has, undeniably been a success as far as
encouraging international co-operation in solving some of the
problems relating to sustainable development is concerned (Lerner
1992), particularly in its recognition of the structural
mechanisms which cause unsustainability as expounded by Redclift
(1984), Adams (1990), Chambers (1983) and O’Riordan (1989), among
others. '

Since the Earth Summit, UNCED has received criticism for its
handling of the relationship between development and the
environment. One such criticism comes from The Ecologist (vol.22
no. 4 1992:122): ’‘Unwilling to question the desirability of
economic growth, the market economy or the development process
itself, UNCED never had a chance of addressing the real problems
of "environment and development"’. It goes on to suggest that
‘by...deliberate evasion of the central issues which economic
expansion poses for human societies (e}g. free trade, logging,
automobiles), UNCED condemned itself to irrelevance even before
the first preparatory meeting got underway’. Wynberg (1993) shows
that 'UNCED failed to reform economic structures, regulate
transnational corporations, tackle the debt crisis and the
South’s falling terms of trade. Moreover, UNCED largely'failed
to internalise environmental and social costs and restructure the

relevant decision-making processes.’ (p254).

In spite of these problems, UNCED does have a number of successes
to its credit. These are summarised by Wynberg (1993), and
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include the signing of a series of intergovernmental agreements
which legitimised the interdependence of environment and
development, recognised the needs of the resource-poor, and
committed countries to take steps in a more sustainable direc-
tion. As a result, sustainable development now occupies a place
in the international diplomatic arena. Another outcome of the
conference was the recognition that the solution of environmental
problems lies in addressing the causes of environmental damage
rather than the symptoms. The lack of communication between
government departments (e.g. environmental and economic) was
highlighted, as was the interdependence of developed and
developing nations. Media coverage of the conference increased
public awareness of the issues, while public participation
(through non-governmental organisations) in the negotiation
process was facilitated. Of great importance was the establish-
ment of networks and agreements between non-governmentai
organisations. A significant breakthrough of UNCED which is
particularly relevant to the subject of this thesis was the
successful integration of environment and development in the
sphere of sustainable agriculture and rural development,
providing a mandate for the the introduction of sustainable

agricultural technologies worldwide (Wynberg 1993).

Wynberg (1993) relates the findings of UNCED’s ’‘Agenda 21’ (the
plan of action to integrate environment and development) to the
South African rural context, and shows that in many instances,
it offers solutions to the problems at hand. For example, a
process of integrated rural development needs to be followed;
decreased population growth relies on the empowerment of rural
women; and the long-term reduction of poverty depends on
'effective, low-cost initiatives which promote self-reliance
among communities and are focussed on basic needs’ (ibid.:256).
Wynberg (1993) highlights the relevance to South Africa of Agenda
21’'s proposals for appropriate institutional, infrastructural,
educational, credit and service facility development in rural
areas. If Agenda 21’s recommendations on the subject of forestry

are applied to the South African situation, it shows that the
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current practice of commercial farming in this country is
unsustainable and inappropriate with its utilisation of exotic
species, severe impacts on water recycling, and orientation

towards the export market, rather than the satisfaction of basic
needs (Wynberg 1993).

The impact of UNCED on the future of South African development
policy is illustrated by the incorporation of many of its
recommendations into the African National Congress’ Reconstruc-
tion and Development Programme (1994). This document, which sets
out a path towards sustainable development in South Africa, is
discussed in more detail in the next section which deals
specifically with the South African situation.

Agenda 21 makes reference to agroforestry on a number of.
occasions. Agroforestry (particularly that incorporating
indigenous species) is recommended to combat land degradation
(para. 12.24(a)) and soil erosion (para. 13.21(c)), as well as
being regarded as an ‘environmentally sound technology for
integrated production and farming systems’ (UN 1993 para.
14.26(b)). In the sphere of biotechnology, research on ’tree
species for agro-forestry’ (UN 1993 para. 14.55) is promoted,
while agroforestry also receives attention under the heading of
‘Sustainable plant nutrition to increase food production’ (UN
1993 para. 14.90). In effect, Agenda 21 recommends agroforestry
as a powerful force in the achievement of sustainable rural
development, and parallels the philosophy of this thesis by
recognising that ‘a farmer centred approach is the key to the
attainment of sustainability in both developed and developing
countries’ (UN para. 32.4).

The sustainable development debate has, therefore, been put on
the right path by UNCED, but true success will be measured in
terms of actions on the ground. The criticisms levelled at the
conference maintain that it has not addressed political-economic
issues (e.g. decision-making processes, rural economic flows),
and have put it on a par with the Brundtland Report in this
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regard. However, it has succeeded in consolidating the develop-
ment debate through the forging of connections between relevant
parties and the opening of channels of communication between
them. The view. taken here is that of French (1992), who identi-
fies the major role of UNCED as the finalising of institutional
frameworks to ensure the longevity of the negotiation process
that it initiates. In accomplishing this, UNCED has strengthened
the ties between the development discourse and development
practice, putting sustainéble development firmly on the agendas
of the governments of the world. It has, therefore, achieved far
more on both global and local scales than all previous attempts
at solving development problems.

The discussion dealing with the impact of political and institu-
tional issues on rural development is now consolidated by
considering a relevant case study. To this end the sub-section
which follows will deal specifically with the progress of rural
development in South Africa. In this country, the process of
development has aimed to fulfil the needs of the most privileged
in society at the expense of others. Strong biases exist in land
allocation, agricultural development and research, in favour of
a minority of the rural population. The argument put forward
below will show that this resulted in the achievement of the
social and economic objectives of a minority of South Africa’s
population in an unsustainable and ecologically disastrous
manner, but that such problems are now being comprehensively
addressed.

2113 The South African Example

Looking at South Africa as a case in point, the political economy
_has been_particularly influential in determining the direction
of rural development along unsustainable lines. The ‘homeland
policy’ formalised by the Land Act of 1913 restricted the black
population of South Africa to 14 percent of the land, halting
black commercial farming and black tenancy on white-owned farms

(Drummond 1992). By 1980, 52.7 percent of the black population
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was permanently residing in the 'homelands’ (Platzky and Walker
1985). Under this system, population pressure was artificially
increased in the 'homelands’ leading to a land shortage and
_subsequent overutilisation, erosion and poverty. Also, the
migrant labour system removed able-bodied 1labour from the
'homeland’ farms. 'Indeed, perhaps poverty (which in South
Africa, is a direct result of apartheid policies) can best be
understood as a form of grave imbalance in the wider ecological
_system’ (Wilson 1990:37). Referring to apartheid policies and
their attendant forced removals, Ramphele (1990) states that ’the
ecological chickens of this short-sightedness are coming home to
roost all over South Africa’ (p4). Politics (and related economic
policies) in this country have therefore been a major cause of
its environmental decline and cognisance must be taken of the
fact that ’‘local use (or misuse) of the environment ([is a]
function of the intersection of resource managers with
extrahousehold, non-local circuits of accumulation and surplus
extraction’ (Watts 1989:15). Wilson (1990) argues in the South
African context that ’‘in any set of strategies for ecological
recovery there has to be a comprehensive economic policy of
redistribution and growth that reduces the pressures which cause
people to act against their own acknowledged long term inter-
ests.’ (p38).

Turning now to agricultural development, rural development in
South Africa has centred on white commercial farming at the
expense of indigenous communities. As Huntley, Siegfried and
Sunter (1989:55) comment, ‘financial aid and advisory services
to agriculture in the homelands have been erratic, often
disruptive and wholly inédequate'. The view taken here is that
South Africa is an example where the objectives of development
for the national economy have differed significantly from those
of the ‘homelands’ (Scoones 1988), with a severely skewed
distribution of resources in favour of large white-owned
commercial farms at the expense of small-scale farmers. This is
a conflictual situation which, in the past, had not been dealt
with at government level (even though the problems of separate
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development are recognised) and the move towards sustainable
—fﬁral development in the former ’'homelands’ has been led by non-
governmental organisations (e.g. Operation Hunger, Institute of
Natural Resources). Structural adjustments were therefore
necessary to make black rural communities become ’‘visible’ to
policy makers. With the institution of a democratic government,
these structural adjustments have been made, and a programme

introduced to address the needs of the rural resource-poor.

Moving to research biases, ’‘the fabric of contemporary geograph-
ical rural research in South Africa is threadbare in both black
and white agriculture’ and ‘there is...no coherent body of
literature advancing development geography in the South African
rural periphery’ (Drummond 1992:266). This situation is not
confined to geographical rural research, but persists in other
forms of research into rural development in the country (e.g.
research into improved agricultural methods, energy and water
supply). Sustainable development researchers concentrate instead
on urban areas (Rogerson and McCarthy 1992), partly because more
funding is available from development agencies for such research
(politics and economics therefore determine research opportuni-
ties). Integrated (multidisciplinary) research in the former
'homelands’ is rare with the majority of available findings
coming from isolated case studies and government documents. The
quote below highlights the unique and important role that
geographers can play in researching the former_'homelahds’:

'Geographers have much to contribute to rural develop-
ment research in the bantustans. They could bring an
important environmental perspective to bear on the
world of economic planners. Furthermore, detailed
analyses on resource management and land-use strate-
gies could go a long way towards providing detailed
empirical data on which, it is hoped, post-apartheid
planners will base policies and planning.’ (Drummond
1992:274-5).

The above discussion has shown that political, economic and
research biases have interacted with other factors to result in

a path of unsustainable rural development in South Africa. In
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spite of this, the future of rural development in this country

looks more promising now than it has ever been.

South Africa is currently passing through a transition period
with the introduction of a democratic political system. As a
result of this transition, fundamental changes in structural
forces can be expected. With the first democratic government of
the country being headed by the African National Congress (ANC)
and its affiliates, it has been decided, here, to discuss briefly
the government’s Reconstruction and Development Programme (ANC
1994), as an indicator of the future direction of rural develop-
ment in South Africa.

Applying the principles of Agenda 21 to the South African
context, the government’s Reconstruction and Development
Programme (1994) incorporates all the current ideas on sustain-
able development and environmental management, covering politi-
cal, social, economic, and ecological aspects, and seeking
reforms in resource allocation and women'’s rights. Central to the
promotion of rural development in this document is ‘a dramatic
land reform program to transfer land from the inefficient, debt-
ridden, ecologically-damaging and white-dominated 1large farm
sector to all those who wish to produce incomes through farming
in a more sustainable agricultural system’ (ANC 1994 para.
4.3.8). It reads like a panacea for South Africa’s development
problems and supports all the views taken in this thesis.

By stating that ‘efficient, labour intensive and sustainable
methods of farming must be researched and promoted’ (ANC 1994
para. 4.5.2.6), the programme indirectly recommends agroforestry.
Within the sphere of agriculture, it sets itself the difficult
task of improving the performance of current commercial agricul-
ture by reducing controls, levies and subsidies (in the face of
increasing debt), while at the same time concentrating support
services on small and resource-poor farmers. Allied to this is

the goal of "household food security’, and ‘an orientation to the
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provision of affordable food’ in place of ’'the expensive purﬁpit
of national food self-sufficiency’ (ANC 1994 para. 4;5.2.2)/

The programme recognises the need for services in rural areas
(e.g. clean water provision, electricity, tranéport, healtﬁ,
education and finance), promoting marketing and finance opportu-
nities which are accessible to resource-poor farmers. Emphasis
is placed on the important roles of women who represent the
majority of small-scale farmers, and their inclusion in decision-
making structures. Empowering rural communities in 1local
decision-making structures is another objective of the programme.
The ’'mutually reinforcing nature of urban and rural development
strategies through, for example, the benefits of improved
agriculture to the urban economy’ (ANC 1994 para. 4.3.2) is
recognised, as is the need for a more equitable distribution of
economic activity and decentralised job creation, through the
implementation of integrated rural and urban development (ANC
1994).

It is very difficult to lay any criticism against this document,
for, as will become apparent, its recommendations are continually
reinforced as this thesis progresses. This section therefore
concludes with a cautionary note.

Rural development policies must ensure that there is not a
duplication of current large-scale white commercial agriculture
(requiring expensive inputs on an unsustainable basis) on the
small scale, in which case, instead of there being thousands of
farmers in severe debt, there would be millions requiring the
continuous support of government funding. Sight must not be lost
of the value of reforms in farming methods to accompany land
reforms, and the importance of setting structures (e.g. extension
services, research and development systems) in place to promote
these methods. In this regard, new agricultural development
agencies have to recognise the value of indigenous knowledge as
a contributor to sustainable rural development in the region; and

incorporate applicable components into policy formulation. An
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effort must be made not to sacrifice low-risk traditional farming
methods in the hope of mechanised, high input agriculture for
all, a potentially disastrous situation for the future of
agriculture in South Africa.

It is in the best interests of the government to forge a path
towards sustainable development for the majority of the popula-
tion (i.e. the rural resource-poor) and support local initia-
tives, thus facilitating local empowerment and appropriate
allocation of research and development funds.\ Agroforestry
interventions provide a means for political institutions to
implement sustainable development policy on the ground. The cost-
efficiency of agroforestry under these circumstances should make
it an increasingly attractive option in the eyes of policy-
makers, and it clearly has an important role to play in achieving
sustainable rural development in this country.

Finally, sustainable rural development is an imposéible goal with
the current high levels of politically-motivated violence in the
study area and the region as a whole. Before any progress can be
made, politicians must commit themselves to a programme of
addressing political differences in a peaceful manner. To this
end, the power struggle will have to take a back seat to the
struggle for survival.

2.2 Sustainable Livelihoods

After discussing the role and influence of the political-economy
in the sphere of sustainable development, and the importance of
a ‘'bottom-up’ approach to development, the remainder of this
chapter, and indeed, this entire thesis, focusses attention on
the implementation of sustainable livelihoods.

The scale of investigation now moves from the national to the
local 1level. Therefore, rather than concentrating on the
political causes of environmental degradation through unsustain-
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able resource utilisation, attention is now shifted towards the
search for solutions at the local level, and the achievement of
sustainable livelihoods in the former ’'homelands’ (i.e. a small-
scale, farm level approach as opposed to a national policy
approach). |

The previous sections have illustrated the importance of
understanding how political and socio-economic forces shape the
relationship between people and their environment. The sections
which follow will examine these relationships and discover
methods of improving them (from a balanced perspective incorpo-
rating ‘bottom-up’ and ’‘'top-down’ viewpoints) with the ultimate
goal of sustainable utilisation as a precursoxr to the establish-
ment of a sustainable development structure in rural areas.
Priority will be given to the concepts of self-help and self-
sufficiency.

Within the development framework, power can be exercised at two
different levels. The State and its political subsidiaries have
the power to allocate the resources at their disposal (e.g.
capital for infrastructure and services) and determine national
development strategies. Notwithstanding the fact that a support-
ing political-economic framework is essential in providing a
context conducive to the implementation of sustainable rural
development on a national scale, many of the required methods and
means remain extant in the rural environment, in the form of
natural and human resources (e.g. 1indigenous knowledge).
Focussing on empowering the resource-poor to maximise the
resources currently at their disposal (e.g. land, labour, plant
and animal resources, indigenous knowledge), the sections which
follow will show how agroforestry, by applying and utilising
available resources at the local level, can contribute to self-

sufficiency and the creation of sustainable livelihoods.

Although the majority of South African farmers operate within a
political and socio-economic system (one which, hopefully, will

experience significant reform under the new constitution in the
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light of the development programme outlined in the previous
section) which imposes severe constraints on production (e.g.
forced occupation of marginal land, lack of financial assistance
and agricultural extension services), much can be done by
resource-poor farmers to improve their immediate situation. As
will be shown in this thesis, vast opportunities for increased
production exist at the local level in the study area, through
the medium of agroforestry}

It is, therefore, not always the farmer who is to blame for the
current situation at household level as he or she is often at the
mercy of external, usually invisible forces. Political and
historical factors determining the allocation of land and other
resources to different population groups may also be to blame
(e.g. the South African homeland policy). Laying blame, however,
is not very constructive. The facts are plainly visible. Rural
development for the majority of Africa’s population is virtually
non-existent, not to mention unsustainable. It has, up to now,
been ’'strong in rhetoric and weak in substance’ , a term used by
Thompson (1990:215) to describe international opposition to
Apartheid in South Africa up until 1978, and directly relevant
in this instance. In most cases, '‘rural development’ has
consisted of the introduction of externally developed technolo-
gies (e.g. methods of crop production). Local rural dwellers have
received 1little or none of the benefits of their so-called
'development’. |

The picture is one of a situation that has to be rectified.
Chambers (1991) supplies the goals which have to be reached in
order to achieve this rectification, in the form of three ’'Ds’
for sustainable development, ’‘decentralisation, diversity, and
democracy’ (p%9). This thesis suggests the introduction of
agroforestry, where possible, as a step in the right direction,
its mode of operation (i.e. scale, methods, inputs and outputs)
pointing the way towards livelihood sustainability at household
level in the former 'homelands’. Indeed, Winterbottom and
Hazlewood (1987) regard agroforestry technologies as ideally
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suited to the promotion of sustainable development, a view shared
by Harrison (1987:204) who sees agfoforestry as ’arguably the
single most important discipline for the future of sustainable
development in Africa’. With this in mind, the sections which
follow will look at the contributions that agroforestry can make
"towards sustainable agriculture, its economic advantages, and the
benefits of its utilisation of indigenous knowledge and
multidisciplinarity.

2.3 Agroforestry and its Mode of Operation
2.3.1 Sustainable Agriculture

'No industry is more vital to our present and future well being
than agriculture, and few show as clearly the non-sustainability
of existing patterhs of what is conventionally regarded as
development.’ (Soussan 1992:32). ‘In this statement, Soussah
(1992) provides the basis for the section which follows.
'Sustainable agriculture should involve the successful management
of resources for agriculture to satisfy changing human needs,
while maintaining or enhancing the'quality of the environment and
conserving natural resources’ (York 1990:7). Allied to this,
‘there must be an increase in bioldgical diversity, a gradual
reduction in dependence on bought-in inputs as well as a
reduction in farm generated pollution’ (Auerbach 1990:4). The
wellbeing of the people depends on the wellbeing of the land and
vice versa, and because people have control over the destiny of
their land, it is they who must be the starting point for any
rural development programme.

2.3.1.1 Economics and Agriculture

Agricultural development strategies must aim not just to increase
a country’s agricultural production, but also to increase the
proportion of that production reaching the poor and overcome the

'‘divorce between nutritional welfare and agriculture’ (Pacey and
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Payne 1985:184). This quotation refers to the fact that a
country’s agricultural production does not in any way reflect the
prosperity of that country’s population. Problems occur in the
distribution of wealth within a country, and here the political
and/or economic structures are at fault. However, there is
another side to this economic coin. It is all very well to say
that a government’s responsibility lies with its population first
and that it should contribute directly to local prosperity by
providing opportunities for income generation amongst the rural
poor, but it needs revenue to do this (provision of services,
infrastructure, training). Within this context, Atkins (1988)
proposes a shift from research on crop production, to researxch
into food supply and related problems, through the analysis of
the relationship of food chains and systems to political, social
and economic structures. |

The challenge is to introduce land use systems that are able to
fulfil three roles simultaneously: the maintenance of subsistence
levels, the provision of income opportunities, and the production
of cash crops. Essential to attaining this aim is the fostering
of positive human-environment relationships. A comparison between
agroforestry and monocropping will show why agroforestry has a
crucial role to play in this regard.‘

23.1.2 = Agroforestry versus Monocropping

On a gradient between man-made and natural systems, agroforestry
is closer to a natural system than a monoculture and provides a
means for the reintegration of people and the environment (i.e.

increased harmony in human-environment relationships).

Agroforestry, as opposed to other férms of multiple cropping, is
particularly attractive because of the tree component which
fulfils a variety of production and service roles (Nair 1985,
Torres 1983). The benefits of trees in the South African context
are summarised by‘Wilson and Ramphele (1989:329): they ’‘bind and
enrich the soil, making it genuinely "indestructible"; they
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attract the rain and hold the water that falls; they remain (and
will do so for a long time to come) the major source of fuel for
the poor; and, if carefully chosen and tended, they can be
harvested for a wide range of products’. That said, attention
must be drawn to the importance of planting trees appropriate to
the local context. For example, some species (e.g. Eucalyptus
spp.) severely deplete groundwater and dry up nearby streams, a
major problem in drought prone areas. Other species are invasive,
while still others attract agricultural pests or are toxic to
people and livestock.

Simplification (as in a monoculture) leads to instability and
increases risk to both nature and the human population, requiring
large inputs to maintain productivity. In fact, the monocultures
of the ’'green revolution’ (1960s), emphasising inputs such as
artificial fertilisers and insecticides, led to increased rural
poverty, with per capita food production decreasing between 1964
and 1986 in Africa (Conway and Barbier 1990). Consideration must,
however, be given to other possible contributing factors (e.g.
drought, civil conflicts, population growth), and it may seem
simplistic to blame only the ’‘green revolution’ for increasing
rural poverty. In spite of this, the point made by Conway and
Barbier (1990) is a valid one, in that the resilience (to
variations in climate and inputs) implicit in indigenous systems
utilising species combinations is destroyed by the wholesale
introduction of crops not adapted to the local environment
(ecological, social and economic), often transforming a sustain-
able system into one that is marginal and fragile. Sustainability
is sacrificed to ensure immediate yield, and if the expensiﬁe
inputs required by introduced crops (e.g. fertilisers, transport,
irrigation) are not available locally, both sustainability and

yield are negatively impacted and poverty increased.

When simplification of a system occurs to the extent of a
monoculture, both people and the natural environment become
vulnerable to small fluctuations in environmental parameters

(e.g. rainfall) as well as price fluctuations on national and
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international markets. ‘In agriculture, where topography is
uneven and rainfall irregular, farming systems are made more
stable and sustainable not by standardising through adopting
uniform packages of practices generated by normal research, but
by diversifying, complicating, and intensifying activities’
- (Chambers 1991:6). Multipie uses and combinations of resources
act as buffers against unforeseen circumstances by providing
alternatives in times of need (e.g. in many traditional agricul-
tural systems) with the main advantages of this increased
complexity being increased stability, sustainability and
productivity.

23.1.3 Ecological Principles

The ecological basis of sustainable agriculture is considered by
Gleissman (1990). In this volume, principles of ecology are
applied to agricultural systems and structural and functional
diversity are shown to contribute directly to sustainability. An
example would be a community exclusively producing carrots versus
one producing a variety of fruits and vegetables: during a
drought, the former would collapse while the latter would
survive, sustained by its multiplicity. This point was made above
when considering the advantages of a natural system over a
monoculture. The ecological advantages of low-input intercropping
systems such as agroforestry are highlighted by Gleissman (1990).
They include: less disturbance to the natural system, the use of
ecological processes (e.g. energy cycles) to maintain productiv-
ity, and the absence of pollutants. The argument put forward by
this thesis for agroforestry as a sustainable agriculture
technology is substantiated in Gleissman’'s (1990) volume through

the consideration of species-environment interactions.

Closely‘related to the above is the concept of resource sharing
as discussed by Buck (1986). Resource pools such as light, water
and nutrients are shared by different crop components within
spdtial and temporal dimensions. This has important implications

for the management of agroforestry systems, affecting the
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distributions in time and space of crop combinations for optimal
productivity and sustainability. An example of complementary
resource sharing provided by Buck (1986) is a nitrogen-fixing
lequme which provides adjacent crops with nutrients through leaf
fall. Both take advantage of the nutrient pool and a complemen-
tary relationship exists.

2.3.14 The Human-Environment Interface in Agriculture

Agricultural land becomes marginalised through overutilisation
and the often unbearable cost of the fertilisers and machinery
necessary for continued intensive monoculture production. Such
a situation is bound to change and the impetus behind this change
is most likely to be perturbations in the natural environment.
Unsustainable utilisation of resources results in a spiral of
poverty with both people and their environment in decline. This
reinforces the idea that ‘agriculture is both a biological and
a social process’ (Richards 1985:157) and shows that ‘there is
a direct and symbiotic relationship between human poverty and
ecological destruction’ (Wilson 1990:36-7). It must be stressed
that 'food shortages and famine are not solely caused by natural
disasters (droughts, earthquakes, floods), but...social economic
and political factors in particular are also responsible for such
crises’ (Bohle and Kruger 1993:98).

Radical rethinking and action represent the only solﬁtion, where
perceptions, practices and philosophies undergo change or
reversal to invert this spiral. The ideal is to reverse the trend
towards poverty not by distributing food to the poor (not common
in South Africa up to the present, but probably more likely,
given international donor support in the future), which may lead
to an overdependence on aid (e.g. in Lesotho (Joyce and Burwell
1985 in Gregersen, Draper and Elz 1989)), but by increasing
productivity amongst farmers (i.e. long term solutions). Where
the distribution of food aid is essential, an agricultural

trainihg and support programme should be simultaneously intro-
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duced, promoting practices and systems suited to local environ
mental and social contexts.

A basic cyclical systems approach (i.e. feedback loops) must be
adopted by the rural poor in a form suited to their needs (e.gq.
nutrient recycling using vegetable waste) so that they might gain
more control over the outcome of their labours and the options
at their disposal. It is obvious that this can only occur if the
benefits outweigh the risks 1in- the eyes of the farmer
him/herself. A problem in this regard in the context of South
Africa is highlighted by Huntley, Siegfried and Sunter (1989:56):
‘The need to conserve soil through sustainable agricultural
systems is not appreciated by the majority of the homeland
population. Their needs are immediate. A hungry stomach cannot
accommodate a long-term view on natural resource management.’.
Against this, it can be argued in most cases that the need to
conserve soil is appreciated, but that it is beyond the means of
the majority of rural people to combat soil erosion. For this
reason alone, the implementation of farming systems which combine
increased food production with soil conservation (i.e. food
production as the initial objective with soil conservation and
improvement as spin-offs) should be a priority in South Africa
(and elsewhere). Agroforestry practices fit into this category.
External inputs such as training and capital may be required, but
if a farmer can be made aware of the principles of methods such
as organic farming and he or she is given support in this regard
(the latter being most important, as the majority of farmers are
already using organic methods, but do so with depleted resources
at their disposal), the possibility exists for the creation of
a het resource excess of direct benefit to the farmer and his/her
community. In a properly researched and introduced land manage-
ment system which is tailored to the needs, economic context and
environment of its target population, the benefits will always
outweigh the costs in the long term.

The discussion now moves from sustainable agriculture as an

important component of sustainable rural development, to a
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consideration of the ecoriomy and how agroforestry can contribute
to sustainability within the economic sphere.

2.3.2 Economic Factors

The primary aim of rural development is to address resource
scarcity. Agroforestry systems may allow for the intensive use
of small areas with relatively low impact on the environment and
costs for society where land is a constraint (e.g. multi-storeyed
home gardens providing fruit, vegetables and cash crops). Where
labour is a constraint, they may allow more efficient utilisation
of resources for maximum returns (e.g. low-maintenance living
fences protecting cropland from cattle invasion while simulta-
neously providing fuelwood and building material). Agroforestry
systems have the capacity, therefore, to maximise returns to the
scarce factor of production and increase the economic indepen-
dence of the land user. An added benefit of a land-use system
that maximises returns is that it may stimulate an interest in
farming and encourage more people to become producers. The
advantages are obvious, but of overwhelming importance to, for
example, rural communities in South Africa, would be the
restoring of a balance between producers and consumers and hence
the reduction of local food and capital shortages. The potential
for self-perpetuation of an agroforestry system (i.e. a system
able to recycle its inputs and outputs so as to continue
indefinitely) exists if the benefits derived are accrued by all
involved, chief among these being self-sufficiency and
sustainability, not only in food production, but also in the
production of -fuelwood, building materials and farm inputs.

Further economic benefits may be had from the sale of surpluses;
savings from the reduction in the volume of purchased farm inputs
such as fertilisers, fodder and building materials; and employ-
ment provision through its labour intensiveness and the utilisa-
tion of marginal soils. In many cases, marginal land is described
as such in terms of current crop requirements. Many indigenous
tree and vegetable crop plants are able to utilise soils
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described by agriculturalists as useless. These are the species
promoted by agroforestry practitioners. As an added benefit,
these plant species are adapted to Africa‘’s extreme environmental
conditions. The result is that more land may be made productive
through agroforestry. Ecological benefits include the reduction
of soil erosion (e.g. by root systems and surface contour
plantings) and contamination of ground-water from chemical
fertilisers (reduced/discontinued utilisation of chemicals in
favour of organic/plant inputs); maintenance of species diver-
sity; improved soil structure and fertility (e.g. tree root
systems aerate the soil and leaf-falls contribute soil nutri-
ents); and increased water infiltration (reduced raindrop impact
and water runoff). Both economic and ecological benefits combine
and interact to ensure that a farmer is able to maintain his/her
land as a viable economic unit. A healthy agricultural environ-
ment is essential to a healthy rural economy.

Economic constraints to agroforestry development include: the
incompatibility of current mechanisation and marketing opportuni-
ties of an agricultural system with a tree component; the time
taken for a tree to become productive (and corresponding increase
in risk); and credit access which is out of synchronisation with
agroforestry production cycles (Arnold 1983).

An aspect that should be considered at the national scale here
is the wielding of economic power in agricultural development
where ’‘economic relations [may] prejudice sustainable develop-
ment’ (Redclift 1984:21), and the scale at which agrbforestry is
able to respond to capital shortfalls.

A reduction in the use of external inputs (e.g. fertilisers,
pesticides and attendant mechanisation) through the introduction
of agroforestry would, of course, not be welcomed by the
manufacturers of those inputs. But since the consideration here
falls primarily on those farmers who at present cannot afford
these inputs anyway, the effect on the agrochemical producers
would initially be 1limited to a decreased potential for an
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increased market in regions such as South Africa’s ’'homelands’.
This is especially true if a ’'bottom-up’ approach is to be
applied in agroforestry development. It is only when agroforestry
begins to spread to large-scale commercial farming enterprises
(a goal of many agroforestry practitioners) with these shifting
towards organic farming practices and minimised artificial inputs
that, for example, fertiliser and pesticide manufacturers will
be impacted severely.

A bleak prospect for sustainable agricultural development on
commercial farms in this country as it relates to economics is
provided by Cooper (1990), who notes that the price of chemical
farm inputs in South Africa has increased faster than that of
agricultural produce over the past ten years with farmers
operating at a loss. Also, yield benefits from chemical inputs
occur only when there is sufficient rainfall. During drought
years chemical inputs produce no increase in yield. He concludes
from this that ‘the only people whose profits have grown
consistently are the transnational companies who manufacture the
pesticides, fertilisers and improved seeds’ (p59). Cooper (1990)
goes on to suggest that these companies dominate the farmer
service industry and any change in the situation (towards more
organic farming methods) requires a change in the farmer service
industry system, a system which is profiting from the current
situation and is therefore unlikely to change. In the absence of
agroforestry support services and infrastructure, commercial
farming methods will (if at all) undergo gradual (economically
. induced) change towards more organic methods and perhaps
agroforestry. This promotes the small farmer as the most
promising point of introduction for agroforestry technologies
under current economic conditions in South Africa (other factors
such as fuelwood provision and environmental amelioration
considered).

Returning again to the economic advantages of agroforestry
systems, increased small scale productivity may stimulate the

formation of local market networks should village/regional



56

specialisation occur (e.g. in timber for construction, fruit
production), as well as national market networks as a result of
localised scarcity. The development of export markets in, for
example, indigenous fruits is also a possibility, but requires
substantial capital investment from commercial or governmental
sources (e.g. for storage and transport). Of overriding impor-
tance, however, is the maintenance of subsistence levels and
local self-sufficiency. The means to ensure this should be
locally adapted to promote sustainability. If local marketing
provides capital to achieve this then it should be encouraged.
Only then can external marketing be considered.

To summarise, the economic advantages of agroforestry can be
condensed into one simple concept: the introduction of an
agricultural system of decreased input and increased output. The
focus of this discussion now moves towards the implementation of
sustainable rural development and the importance of indigenous
knowledge in reaching this goal.

2.3.3 Indigenous Knowledge

Local people possess a wealth of experience and knowledge of
their needs, difficulties, customs, environment, and resource
availability and constraints. Such knowledge forms a potentially
useful starting point for appropriate adoptable rural development
practice. Indeed, the recognition and consideration of this
knowledge may be a prerequisite for develbpment practitioners if
their efforts are to succeed at all, especially in terms of
identifying target groups for research and issues such as land
tenure rooted in custom. |

Warren and Cashman (1988) show the value of indigenous knowledge
in rural development using a number of scenarios dealing with
biases, existing systems, and research and development. Indige-
nous technical knowledge receives similar recognition by
Gregersen, Draper and Elz (1989), while Richards (1985:15)

promotes ‘"people’s science" as a decentralised, participatory
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research and development system which seeks to support, rather
than replace, local initiative’. Chambers (1983:92) argues for
a balance between rural knowledge and outsider knowledge to
counter core-periphery biases in rural development, recognising
rural people’s knowledge as ‘an enormous and underutilised
national resource’. Like any other resource it must be wisely
utilised. Many rural development authors concentrate too much on
indigenous technical knowledge and not enough on modern innova-
tions. The aim here is not to revert back to primitive practices,
but to consolidate and utilise all available knowledge to design
appropriate technologies for the future. Emphasis must be placed
on Chambers’ (1983) argument for a balance. Those practices which
increase productivity in certain contexts should be promoted,
while those which do not should be abandoned or.altered to fit
in with the social and economic factors with which they are
forced to interact.

Indigenous knowledge can play a vital role in determining
perceived preferences regarding land management systems and in
identifying future directions for rural development. What is
needed is a programme of combining this knowledge with modern
technology for the introduction of sustainable land management
systems (e.g. the development of high-yielding indigenous
species, and the design of manual narrow-track harvesters for use

in alley cropping).

The principle of using and incorporating indigenous knowledge is
implicit in the majority of agroforestry development activities
and enjoys widespread support in texts dealing with the subject.
In support of Chambers’ (1989) 'farmer first’ approach, Taylor
(1991:186) warns:  ‘The promise of agroforestry systems as a
solution to the widespread practice of monoculture and excessive
use of external inputs, must not be undermined by the method in

which it is introduced or re-introduced into farming systems.’.
Rocheleau, Wachira, Malaret and WanJohi (1989:15) emphasise the
importance of the ’priorities, knowledge, innovative capacities

and full participation of local people in agroforestry research
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and development’, for both practical and ethical reasons. In an
overview of current agroforestry practices in Africa, with case
studies from Kenya, Tanzania, Rwanda, Nigeria and Niger, Cook and
Grut (1989) point to the necessity of considering the farmer’s
perspective in agroforestry system design, implementation,
adoptability and success. Local knowledge, participation and
consultation form the backbone for a wide spectrum of
agroforestry activities, contributing to and often facilitating

the success of these activities.

2.3.4 The Importance of Multidisciplinarity

Those active in rural development come from a broad range of
backgrounds (academic and social), many from outside the so-
called ‘green’ perspective and external to the philosophy of
environmentalism. It is important that the links between physical
and social systems be both recognised and utilised, as a wealth
of experience exists in both fields. The separation of biologi-
cal and social spheres within problem-solving structures in
developing countries is highlighted by Blaikie (1985) who argues
that 'the belief that agricultural technologies will be developed
for marginal, ecologically fragile areas, and for the marginal
poor farmers and pastoralists that live there is...a trifle
heroic’ (pl8). In many cases, Blaikie’s (1985) argument still
holds true, but recently, there has been a shift, especially
within development agencies (e.g. UNDP), towards the consider-
ation of local populations first, in designing agricultural
development programmes, and local people are often employed as
extension agents. There is now a widespread realisation that
sustainable environmental management, particularly in marginal
areas, relies on the satisfaction of basic human needs in the
first instance. Through the integration of different schools of
thought and the exchange of ideas between them, methodological
entrenchment can be avoided and the reality (all aspects) of the
current situation recognised. Only then can problems be tackled
successfully. Integration is possible through the use of a

multidisciplinary framework tailored to the problems at hand.
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Contributors to problem solving could be, for example, scien-

tists, local people, government officials and economists.

Gaps between disciplines must.be bridged to enable rural problems
to be tackled in a comprehensive and meaningful manner. Chambers
(1983:181) highlights this point: ’the built in specialisation,
conservatism and rigidities of university teaching, research
institutions and government departments point away from the
opportunities’. The opportunities cited include agroforestry
practices such as intercropping with trees. Through its
multidisciplinary, pluralist nature, agroforestry brings together
the social and natural sciences to solve practical problems.

2;4 Conclusion

Sustainable rural development may be likened to building a house.
Capital is the spade that prepares the ground. The foundation is
stability - stable social relations in the functional area.
Bricks represent modern technology, while indigenous knowledge
is the mortar. Electricity, water and telephonic connections may
be seen as economic linkages. The completed house ensures a
secure environment for all its inhabitants.

In this chapter, sustainable rural development has been recog-

nised as a combination of ecological and economic sustainability,
and therefore a product of human-environment relations. In this
respect, the importance to sustainability of considering the
political-economic framework within which social, environmental, -
and economic processes operate, has been emphasised. An
equilibrial approach to rural development was adopted, including
'top-down’ and ‘bottom-up’ aspects, and the necessity of
empowering the resource-poor as actors in the development process
and related decision-making structures in this regard, was
highlighted. The WCS, Brundtland Report, and UNCED were then
utilised to illustrate the evolution of ideas on environment,
development, and sustainability at the national policy-making
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level. These ideas were subsequently consolidated in a case study
of South Africa, where the view was supported that political-
economic factors have contributed to a process of unsustainable
rural development with biases in land allocation, agricultural
development, and research; but that the future for rural
development in this country is promising if the government’s
Reconstruction and Development Programme is implemented. The
second half of the chapter narrowed down the scale of investiga-
tion to the local level, and the achievement of sustainable
livelihoods, with sustainable utilisation being understood as a
precursor to the implementation of sustainable rural.development.
v\ The potential strength of agroforestry’s contributions towards
sustainable agricultural and economic development through its
utilisation of indigenous knowledge and multidisciplinarity, were
then discussed, along with its role of empowering the resource-
poor to maximise available resources in a sustainable manner,

thereby promoting self-help and self-sufficiency.

The opinion expressed in this chapter is, therefore, that the
consideration of political, institutional, social, environmental
and economic factors makes it possible to design land management
systems which are compatible with the development needs of a
éountry as a whole. It is maintained that in many contexts,
agroforestry as an evolving process provides the means to rise
to the challenge stated above, pointing the way towards the
recognition and utilisation of opportunities for increased rural
productivity and wellbeing through the application of appropriate
technology. )



CHAPTER THREE
METHODOLOGY

Theory informs action, methodology implements it. Any methodology
is therefore a product of theory. In this chapter it is illus-
trated how a methodology was chosen that would reflect the views
expounded in earlier chapters (such as a multidisciplinary
approach, sustainable rural development and the utilisation of

indigenous knowledge) and permit their practical implementation.

3.1 Farmer-Researcher Interaction

The aim of this thesis is not to produce a package to solve rural
problems (e.g. ’‘transfer of technology model’ (Chambers 1989)),
but to suggest components which can be adopted and combined by
farmers to suit their particular needs and environment (i.e.
promotion of experimentation by farmers) (Chambers 1989). This
is an approach utilised in the Shurugwi project in Zimbabwe
(Clarke 1991) and has been found to be more appropriate (espe-
cially in terms of adoptability) than that utilising re-
searcher-designed packages. Clarke (1991) mentions the failure
of the latter on the ground and backs farmer innovation and
experience as the key to agroforestry implementation. Taylbr's
(1991) participatory approach has the same focus. The move is
from classification (of practices) to collaboration (with
farmers) and the importance of the researcher - farmer link in

agroforestry system development must again be emphasised.

"Introductions by researchers of new species have rarely been
successful’ (Newman 1991:5). Newman (1991) refers to people’s
familiarity with the value of the tree species in their immediate
environment and shows that a combination of grower consultation
and researcher trials to design optional agroforestry systems has
been found to be most successful in the European context.
Rocheleau, Wachira, Malaret and Wanjohi (1989) found the same to
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be true in the African (Kenya) context. This success relates to
adoptability, biological yield and cash flow as'compared to
monocultures. The benefits of farmer consultation are further
highlighted by Kerkhof (1990) using African examples of how
farmers have adapted introduced systems to their needs (e.g.
alley cropping). All of the 21 projects evaluated by Xerkhof
(1990) had this element of off-site planning and on-site
adjustment/fine-tuning.

As alluded to above, interaction between researcher and farmer
(e.g. through interviews and demonstration) is vital in isolating
elements suitable for on farm adjustment. Farmer input is
particularly important in providing information on indigenous
woody and herbaceous plant species, an underutilised and
underrated local resource, especially in South Africa where ’the
general opinion is that the potential is 1limited’ (Gandar
1991:12). The large number of currently utilised species and
potential for improved productivity (e.g. through genetic
engineering) show how the ‘general opinion’ is uninformed and
Fenn (1991) pushes for research into indigenous (and therefore
locally adapted) species utilisation in agroforestry in South
Africa. Reference must be made here to the utilisation of
indigenous knowledge explained in the earlier chapter on
sustainable rural development and agroforestry. Individual
farmers’ needs, resources and problems must be identified and
combinations of these resources suggested to solve problems. In
essence, the farmer must be provided with an awareness of the
solutions available to him or her. At present, the best way to
do this would be through the mechanisms of non-governmental
organisations (NGOs) and government funding departments concerned
with rural development and with established links to local
communities. ‘

To place the selection of research method into perspective, its
theoretical context will now be explored. It will be shown why

the survey method chosen was both relevant to the problems
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requiring investigation and a suitable starting point for the

identification of possible solutions.

3.2 Participatory Technology Development

Carrying through the argument put forward earlier in this thesis
for a balance between the ’'top-down’ and ’'bottom-up’ approaches
to development, the research method chosen here should support
this process. Therefore, the choice of research method was based
on the premise that a balance should exist between physically and
socially sourced information. Such information could, for
example, include on the one hand geological surveys and species
adaptability studies, and on the other, indigenous knowledge and
attitudes to tree cultivation. The investigation into rural
problems and possible solutions in the study area therefore draws
on the results of statistical surveys, pérsonal observation and
discussions with rural inhabitants. Once again, a key aspect of
this study must be emphasised - the promotion of agroforestry
technologies as possible solutions to rural problems where
applicable. These technologies must be compatible with the needs,

socio-economic systems and resources of the target population.

The practical application of this development model is embodied
in the 'Rapid Rural Appraisal’ (RRA) approach (Chambers 197§,
Collinson 1979) which attempts to reverse the biases inherent in
research by the ’‘normal professionals’ who engage in ’‘rural
development tourism’ (Chambers 1983) (see Chapter Two). Four key
features distinguish this approach to development research: it
is rapid and multidisciplinary; rural people are the primary
source of information; and it is iterative. The RRA approach
seeks to give rural people a say in their own development by
promoting the incorporation of indigenous knowledge and expertise
into the rural development process. Subsequently, this approach
has evolved into a more insider-orientated, interactive approach
known as 'Partcipatory Rural Appraisal’ (PRA) (Chambers 1989),
emphasising the importance of farmer innovation and transference
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of the power to decide to the rural dweller. 1In PRA, the
development practitioner acts as a catalyst for development and
rural people conduct their own research and analyse the results.

The methodological practice utilised to inform this thesis uses
the framework of RRA (i.e. its rapid, multidisciplinary, rural
people-orientated nature) while the research tool is a question-
naire (see argument in favour of questionnaires below). Although
differing fundamentally from the methodological practice of PRA,
this approach nevertheless utilises PRA ideology in its ultimate
aim - participatory technology development. The questionnaire is
therefore promoted here as an appropriate methodology within PRA
and not as an alternative to it.

Having provided a background to the concept of participatory
- technology development, the discussion now focusses on this
project and how an appropriate methodology for investigation was
chosen. In the context of this study (Kwazulu/Natal) there
exists, in both economic and political spheres, a void between
farmer experience and development policy formation. This void
prevents local initiatives and innovations from reaching
decision-makers at government 1level. What is needed is a
structure to permit the free exchange of information. One
possible solution advocated in this thesis is the utilisation by
development practitioners of information gathered by the
researcher from local farmers, personal observation and available
literature to form a framework for farmer innovation. The same
process would to some extent overcome the related voids between
researcher and development agency, and betweén researcher and
researched, through the promotion of the interactive application
of research proposals. For example, the aim of this thesis is to
put forward suggestions to development agencies for implementa-
tion - this can be seen as the first stage in a two-stage
process, laying the foundation for participatory implementation
and iteration.
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Such a two-stage process is an attempt at providing a participa-
tory method of introducing technologies for rural development
within the current social, economic, political and environmental
context of the study area. The first stage consists of a survey
to generate information sourced from the circumstances, problems
and suggestions of rural people. All possible sources of
information (e.g. local people, statistical surveys, research
institutions) are utilised to provide a framework for practical
implementation and to define the boundaries of technology
introduction. It is necessary to consider all factors impinging
on local people and their environment to gain a full understand-
ing of the problems experienced in these areas and opportunities
for their solution. Before any proposals fér participatory
implementation can be put forward, cognisance must be taken of
successful local initiatives. The situation may exist, like that
in the Machakos District in Kenya (Rocheleau, Wachira, Malaret
énd.Wanjohi 1989), where local innovations are capable of solving
problems with very little support from external agencies and all
that is needed is to build upon these innovations as precursors
to and vehicles for agroforestry introduction through local
participation. Any proposals put forward must be adoptable by
local people and appropriate to their social, ecological,
economic and political environment. Combining information from
the abovementioned sources helps to achieve this and prevents
expensive (social and economic) mistakes from occurring at the
implementation stage through inappropriate development interven-
tions (e.g. imposed researcher-designed packages).

The second stage follows with participatory implementation using
ideas resulting from the survey (especially suggestions made by
rural dwellers) as starting points for further investigation and
participatory technology development (i.e. support for local
initiatives). In the context of agroforestry interventions, the
second stage might include the introduction of trials for farmer
experimentation or the establishment of advice centres where
agroforestry components are demonstrated and from which farmers

may choose and combine at will with support from staff at hand.
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Finance for on-farm establishment of technologies may be made
available through small 1loans repayable from income earned
directly from these technologies. Emphasis is placed on the
spread of local initiatives and trials of system components using
species currently utilised and prefered locally. This two-stage
process links in with the RRA approach discussed above by
promoting a balance between indigenous knowledge and modern
technology through integration at both the appraisal and
implementation stages. The farmer chooses what he or she wants
to implement and has access to information. The scope of this
thesis covers only the first stage of this process of participa-
tory technology development (i.e. the survey and its analysis).
A discussion of the type of survey undertaken and its relevance
to the problems at hand now follows.

3.3 The Questionnaire Survey

The heading of this section might seem incongruous to some, going
against the grain in RRA and bringing to mind thoughts of
Chambers’ (1983) ’tyranny of the questionnaire’. The use of
questionnaires for gathering information on rural situations has
come under fire from rural development theorists and practitio-
ners (e.g. Chambers 1980, 1983). It is deemed to be extractive
and exploitative of rural people with little of the information
gleaned ever becoming available to the rural dweller. A case 1is
made here in favour of the questionnaire format, supporting the
view that a sensitively designed and utilised questionnaire need
not be exploitative. In many countries a development programme
culture has existed for some time and ‘questionnaire fatigue’ has
set in, but in South Africa, research into rural development has
been neglected to the point where questionnaires offer not only
the first, but the most appropriate method of investigation. It
is maintained in this study that the researcher, using tools such
as the questionnaire, is able to lay the foundation for partici-
patory technology development and the introduction of institu-
tion-farmer feedback loops.
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The utilisation of questionnaires may be seen as being in direct
conflict with the views of RRA and PRA practice, but as argued
above, it is possible to utilise the information generated (stage
one) in such a way as to encourage participatory technology
development (stage two of the two-stage process). When ideas are
implemented (and it must be stressed that the ideas referred to,
which have been identified through a questionnaire survey, are
those of both the target population and the researcher) and take
shape on the ground, a host of challenges become apparent. These
challenges are best met by farmer innovation and
farmer-researcher consultation. As at the survey stage, farmer-’
researcher consultation and indigenous knowledge find great value
at the implementation stage where the range of possibilities
constructed undergoes a process of appraisal and adaptation by

farmers according to their individual needs.

Where capital and time constraints apply (in most research), the
‘rapid’ aspect is essential. This aspect may be lost during in-
depth PRA, while the problem-solving approach taken in this
thesis seeks only that information which is relevant to the task
at hand. Increased ‘'lead-time’ (information relevance period) and
reduced ‘lag-time’ (period for response to negative feedback)
(Jamieson 1987) are also essential. If an emphasis is placed on
questions and discussions directly related to planning interven-
tions, the time constraint need not result in a lack of accuracy
or relevance. Furthermore, the use of questionnaires has the
advantages of comparability and replicability. The approach to
questionnaires taken in this thesis is similar to that taken by
the Environment Division for Africa of the World Bank in a review
of sub-Saharan agroforestry systems completed in 1988. In the
past, the World Bank has been viewed as a First World institution
embodying the top-down approach to development. 1Its recent
approach to development, however, illustrates the increasing
integration between top-down and bottom-up aspects through a
farmer-based approach. The distinction between top-down and
bottom-up is now becoming increasingly artificial. 1In the

abovementioned review, a farmer-oriented approach was adopted and
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the reasons for the success or failure of agroforestry systems
investigated (Cook and Grut 1989). The project consisted of two
phases; the first phase was a literature search, while the second
~was a series of visits to five agroforestry projects utilising
key informant and group interviews (questionnaires). From this
two-phase project, important social, economic, technical,
institutional and research issues were raised and recommendations
made for agroforestry development in sub-Saharan Africa. One of
the research priorities put forward by the study was that
‘research methodology should adopt the farming systems approach,
so that activities would be phased and resource allocation
priorities established to reflect the farming and off-farm
activities of the participating population’ (Cook and Grut
1989:50). The Agroforestry Diagnosis and Design methodology of
the International Council for Research in Agroforestry (Raintree
1987) expounded upon later in this chapter, utilises such an
approach.

The usefulness of research tools such as questionnaires cannot
be denied - they provide a format for detailed, organised and
efficient investigation with the rural dweller as the source of
information, while the inclusion of open-ended questions
facilitates discussion. It is what is done with this information
afterwards that distinguishes individual approaches. If it 'is
utilised to generate proposals for farmer experimentation and
these are made available to relevant NGOs, has the exercise been
extractive? The farmer-researcher link can be maintained through
all stages of the development process with each informing the
other on an equal basis. This is ensured by keeping open channels
of communication between the two parties and through regular
consultation and sharing of ideas. The questionnaire used in a
survey to provide a framework for practical implementation of
technologies can therefore support the RRA and PRA approaches.
It should be seen as an intermediate approach falling between

purely external and full participatory problem analysis.
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The case made above supports the decision made to utilise a
questionnaire survey for this project. As will be seen later, the
type of questionnaire chosen was able to define problems within
the study area and suggest potential points of intervention for
development practitioners. However, appraisal is but one stage
in the process of rural development. The information gathered
from different sources must then be combined to form proposals
to be offered to decision-makers (e.g. government departments,
NGOs, funding agencies, research institutions). The role of the
researcher in this instance is therefore to gather information
and then to utilise expertise accumulated throughout his or her
(multidisciplinary) training, combining this with local farmer
expertise to develop ideas for implementation by rural people in
conjunction with development agencies.

Although the ideal situation would be for rural dwellers to
arrive at their own solutions with the help of researchers and
then implement.these on their own, in reality this is usually
beyond their means. The strength of rural people’s arguments in
such a situation relies heavily on how these ideas are presented
to the decision-makers mentioned above. For thié thesis, I aim
to utilise my multidisciplinary background in the physical and
social sciences to synthesise a range of ideas into a proposal
for action with the help of rural people to be submitted -to
decision-makers. Multidisciplinarity helps to bridge gaps in
knowledge and overcome methodological entrenchment. The harsh
reality is that at present the decision-makers are more often
than not ‘outsiders’ and rural people need assistance from these
sources to communicate and implement their own ideas. Also, the
current state of the rural economy in most regions of the world
(including the study area) prohibits farmer innovation and rural
people are usually spectators to their own ‘development’. This
is a situation that has to change if sustainable rural develop-
ment is to succeed. The only way to ensure that such change
occurs is to promote ‘bottom-up’ processes and change the status
of rural people from ‘the developed’ to ‘the developers’,

empowering the resource-poor to take charge of their development
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and guide its direction. The process of investigation and
implementation advocated here is an attempt to address this

situation.

Far from being status quo-supporting, the promotion of a process
of agroforestry technology development using baseline, supporting
data gained from the abovementioned questionnaire survey
represents a fundamental transformation in rural technology
development in South Africa. Up to now, the introduction of new
technologies has usually occurred in package form (e.g. closed
forestry systems) and there has been little incentive for farmers
to spread innovations developed on-farm through the community.
A two-way flow of information between all three parties involved
in rural development (individual farmers, the community and
institutions) is the only way of ensuring that individual
innovations benefit the community as a whole. Within the study
area (part of KwaBiyela) the Institute of Natural Resources (INR)
of the University of Natal maintains constant links with the
community. The Ndundulu Rural Service Centre (RSC) (established
in 1988 by the INR) acts as the headgquarters for rural develop-
ment research and practice in KwaBiyela. This RSC therefore
serves as a core for rural development, and with established
links to the community is a valuable platform from which to
launch initiatives. A problem that has to be overcome, however,
is that at present individuals not selected for participation in
projects (e.g. agroforestry trials) find themselves on the
periphery of development processes, cut-off from available
information. The full potential of this RSC is therefore not
being realised and its influence needs to be extended, perhaps
through decentralisation of some of its activities. The Centre
provides a potential venue for community meetings and community
- 1institution interaction where ideas could be shared and
successful practices introduced to all interested parties. An
agroforestry project is already under way. It is hoped that the
proposals generated by this thesis will influence present rural
development practice by being made available to the staff of the
INR involved in the Biyela Integrated Rural Development
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Programme. In this way, opportunities for reaching the community
will be maximised and suggestions can be put into practice.
Farmers should be able to develop their own farm-specific systems
of agricultural production utilising components suggested by
other farmers and research institutions. It is hoped that
agroforestry development in KwaBiyela will contribute to this aim
by providing a large number of options for introduction.

The process of agroforestry development must be open to continual
adjustment and augmentation as new problems and opportunities
emerge - this aspect of iteration is a key concept in the
methodology of Agroforestry Diagnosis and Design (Raintree 1987).
All parties involved should therefore necessarily have access to
information being generated at all times to be able to pass that
information through their own spheres of influence and return it,
with comments and alteration, into the process of rural prob-
lem-solving and technology development. Mechanisms to ensure this
may include regular community meetings at research farms,
conferences held in problem areas to discuss possible solutions,
and decentralised information centres manned on a daily basis
where suggestions can be made by rural people and information
from research and farmer experience supplied. Decentralised
information centres are a necessity in the project area to reach
remote areas not served by transport services. Communication
channels in the project area, especially between individual
farmers not involved in set programmes and the INR, need to be
improved if ideas are to spread throughout the population. An
attempt should be made to integrate all those (in addition to
farmers and researchers) with an interest in rural development
(e.g. NGOs, farmers’ organisations, local government and the
private sector) into the process of problem solving, as agricul-
tural problems cannot be solved in isolation to the broader
political-economy. The political-economy influences systems,
constructs constraints and provides mechanisms through which
solutions may be found.
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Researchers should strive to build a bridge between development
practitioners and rural people, and catalyse a two-way flow of
traffic over the bridge, 1linking the two parties through
practical involvement in sustainable rural development. As argued
here, the questionnaire survey is capable of eliciting the
information required for the construction of the bridge super-
structure and encouraging the free flow of the vehicles of farmer

innovation and institutional support across its span.

The discussion now shifts towards the survey method chosen
specifically for this thesis, and how the views expressed above
were applied in practice.

3.4 Choice of Survéy Method

For the reasons cited earlier (time;efficiency, multi-
disciplinarity, rural informants and iterative processes) an RRA
framework for investigation was chosen. Other reasons for this
choice were capital and time constraints. This framework was
required to identify agroforestry systems currently in operation
in the study area and the level of indigenous knowledge regarding
woody and herbaceous plant species utilisation. Included in the
process was the discovery of people’s perceptions of agricultufal
systems incorporating a woody component as possible solutions to
local problems.

It was realised that, for reasons of comparability and
replicability, it would be difficult to gauge problems and
perceptions over a range of households through informal conversa-
tion without using a set of logically ordered questions. A formal
setvof questions with ’‘yes’ or ’'no’ answers would have been
equally inappropriate as it would not have allowed the determina-
tion of the ‘why?’ ’‘why not?’ ’‘where?’ ’‘what else?’ and 'how?’
found later to be so essential in problem isolation and personal
viewpoint identification. The causes of problems are often as
important, if not more so, than the problems themselves. It is
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these causative factors that have to be addressed as well, rather
than just their outcome, as interventions early in the process
are preferable to curing symptoms (prevention is better than
cure). The method of investigation into local problems, percep-
tions and possible solutions would have to include a set of
definite questions (i.e. a questionnaire), but also offer
possibilities for further discussion (i.e. include open-ended
questions), allowing respondents to put forward their own views
and recommendations.

What was needed, then, was a series of easy-to-answer,
non-intimidating, open-ended questiohs tailored specifically to
elicit information on the identification of rural problems and
of possible agroforestry solutions. Importantly, rural people are
a primary source of information on their environment and what it
has to offer. They know, first hand, about their problems and
needs, and should therefore be the starting point for any
problem-solving exercise.

The choice was made, therefore, to utilise the International
Council for Research in Agroforestry’s Diagnosis and Design
approach and specifically the‘ diagnostic survey guidelines
incorporated in this approach (Raintree 1987). This was deemed
- appropriate for both practical and ethical reasons with the
object of providing decision-makers with a range of possibilities
which would be acceptable to the local population. Subsequent to
this appraisal phase, the possibilities raised could be consti-
tuted into a data bank from which choices could be made, options

interlinked and systems introduced on the ground.
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Figure 3.1 Repetitive Activities and Feedback in a Diagnosis/ and Design Based
Project
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(source: Raintree 1987)

Agroforestry Diagnosis and Design is ‘a methodology for the
diagnosis of land management problems and design of agroforestry
solutions’ (Raintree 1987:4). It is a logical, stepwise,
iterative and system-specific process consisting of five stages:
prediagnostic, diagnostic, design and evaluation, planning, and
implementation; offering flexibility, speed and replicability
(Raintree 1987). Figure 3.1 illustrates the iterative nature of
the diagnosis and design process. The diagnostic aspect fits in
well with the RRA framework, minimising time usage for maximum
results. The scope of this project had to be limited to the first
four stages in the short term. These are (as described by
Raintree 1987): ‘

1) Prediagnostic stage: where objectives are finalised and

choices made as to what geographical area to study and
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methods to be used; and sources of information identified.

The geographical area is mapped and land use systems
described.

2) Diagnostic stage: utilising interviews, field observations
and procedures to identify land use problems as well as_
causes, constraints and intervention points with the aim of
compiling a list of specifications for appropriate inter-
ventions.

3) Design and Evaluation stage: where it is decided how to
improve a current system. Alternatives for problem solving
are considered through an iterative process in terms of:
productivity, sustainability and adoptability as compared-
to existing systems. Candidate technologies are identified
and suitable agroforestry systems designed. This stage
incorporates an ex-ante evaluation and redesign component
which is not conducted in this study - it requires a
determination of the land user’s response to the proposals

made and a second post-introduction survey is necessary.

4) Planning: this is the final stage considered in this study
as implementation falls beyond its scope. Here, research
development and extension needs are outlined with a view to
developing a plan of action regarding the spread and

improvement of systems designed at the previous stage.

An example which illustrates the successful utilisation of
Agroforestry Diagnosis and Design, and relates specifically to
the ideology employed in this thesis, is a study conducted by the
International Council for Research in Agroforestry (ICRAF) in the
Machakos District in Kenya (Rocheleau, Wachira, Malaret and
Wanjohi 1989). Here, a local farm survey was successful in
discovering problems and suggesting points of intervention, but
the information gathered was utilised initially in a way which
proved not to be adoptable by local farmers on a significant
scale. The data were used to design system packages for implemen-
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tation without input from farmers at the design stage. Later,
after consultation with farmers on the method used, successful
agroforestry implementation was achieved by demonstrating
practices and species (many of which were mentioned by fafmers)
from which farmers could ’'mix-and-match’; and initiating
discussions on the topic at community meetings. Such discussions
brought to light indigenous responses to farming problems and
possibilities for building onto these practices and enhancing
their effectiveness. In this way information was exchanged among
individual farmers. The fact that it was able to provide a base
from which to launch into appropriate land-use investigations
with 1local people demonstrates the success of the survey
component for generating baseline data and contextual information
on problems and potentials. Once again, the integration of
indigenous technical knowledge and suggestions has been shown to
be essential for successful development intexrvention. Also, as
discussed earlier in this chapter, it is how the information
gleaned from research is utilised which determines the success
of any rural development initiatives. This point is substantiated
by a project in Rwanda, where the successful identification of
agroforestry interventions for local farmers using the Diagnosis
and Design approach, relied on the iterative processes of re-
evaluation and re-design with farmer participation (Pinners and
Balasubramanian 1991). The Agroforestry Diagnosis and Design
diagnostic survey guidelines have therefore proven themselves in
the field to be capable of generating meaningful data and leading:
to successful agroforestry implementation through the Diagnosis
and Design methodology, provided that participatory technology
development is incorporated into its modus operandi.

Turning to the project at hand, the four stages of Agroforestry
Diagnosis and Design as applied in this thesis will now be
outlined. For the prediagnostic stage, due to an extensive sﬁrvey
of the Biyela project area completed in 1985 by Loxton, Venn and
Associates, a mapping exercise proved unnecessary. Information
was also available on physical, economic and demographic factors

from this survey and a literature search was all that was
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required to obtain this information. The literature search
included a numbe