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Abstract-The degradation of natural resources has a direct
and significant impact on those living in rural areas. The
resultant increasing pressure that is placed on the livelihoods of
rural people leads to desperate and poor agricultural practices,
which in turn cause further degradation of natural resources.
The LandCare programme of the South African national
government aims to address these problems by facilitating rural
agricultural projects that are sustainable in the long-term. This
paper summarises the development of a new set of project
selection criteria for the evaluation of project proposalsin order
to compile an effective LandCar e programme portfolio. The new
project selection criteria were developed through a review of
current literature, existing criteria applied in previously selected
projects and interviews with key stakeholders during project site
visits. These dite visits were also used to determine criterion
weights, which were calculated using the Analytical Hierarchy
Process (AHP), a known decision-analysis technique. The
established set of criteria was applied to three case studies in
South Africa, through which an evaluation procedure is further
demonstrated. Thereby a successful project portfolio can be
ensured that is dedicated to all three components of sustainable
development in rural areas.

Keywords-Agriculture, Analytical Hierarchy Process, project
management, resource management, rural, South Africa,
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|. INTRODUCTION

The agricultural sector has an important role typboth
directly and indirectly, in the socio-economic gtbwand
development of South Africa. The general scarcftyatural
and agricultural resources necessitates the implttien of
sustainable agricultural management practices.

In order to achieve wider participation in agricu#l
support programmes and proactively involve all camity
members in the management of natural resourcesattenal
LandCare programme was initiated in 1997. The dvera
objective of this programme is to optimise produitti and
ensure sustainable use of natural resources; thaieving
greater food security, job creation and a bettalityuof life
for all [1]. The philosophy of the LandCare program is
based on the concept of “care for the land andiahd will
care for you” [1].

A. Development of the LandCare programme

South African LandCare projects are community—base(i

projects that follow a Community/Public/Private tParship
(CPPP) model. For example, the National Departnant
Agriculture (NDA), a Provincial Department of Agulture
(PDA) and private sector stakeholders would form
partnership with a local community in order to eotively

prepare specific project plans and proposals, amgleiment
the selected and financially supported projects.

Local communities manage the projects and providees
of the project resources that may be needed. Ttessrirces
usually consist of labour, materials or a smallaficial
contribution. The PDAs provide assistance in théing of
project proposals, as well as onsite technical stpfor
communities in order to ensure that the projectseaecuted
according to specifications. Private sector invoteat in such
partnerships often translate into subcontractesrébr private
sector stakeholders to provide specific productsemvices
that may be required for a specific project. Whpossible,
private sector stakeholders based within or neae th
community in question are contracted so as to $stauocal
economies.

B. Current project selection process

Project proposals received from local communities a
evaluated by the relevant PDAs from where projpot@osals
are submitted to the NDA by provincial LandCare
coordinators. Project sizes normally vary betweeh dhd 2
million South African Rands, or approximately 0.62 0.3
million US Dollars. Previously, the LandCare pragrae was
funded from the South African poverty relief fund the
national government. However, as from the 2004/2005
financial year, it is funded from the NDA budgehélprojects
are evaluated according to selection criteria amg selected
projects are funded by the NDA.

Local communities manage their own LandCare preject
but they do not always have the necessary techaiqatoject
management skills to ensure project success. Adfnaine
PDAs provide onsite support in this respect, lichitapacity
exists in PDAs in terms of the availability of $tad be on
each project site daily. Thus, the project plantrbegsof a high
standard (with appropriate information/technicansfer) to
ensure that local communities can implement thejepto
successfully with limited assistance from PDAs.

C. Current LandCare selection criteria

Social, environmental, economic and technical
considerations are addressed in the current Lamd§&ection
riteria. LandCare coordinators, officials from thandCare
ecretariat and delegates from the Australian LanelC
programme developed the selection criteria at aksfa@p in
2000. The current selection criteria are summarisekable 1
2]. The fifteen selection criteria (see Table 1xge large

mphasis on social issues and the indicators teapravided



are largely qualitative or subjective. Since thend@are
programme is not solely associated with the poveetief

A. Approach to compile a set of appropriate criteria
The set of effective criteria for the LandCare pesgme

funding anymore, it may be appropriate to place emorwas compiled using a qualitative research approddte

emphasis on issues pertaining to natural
management. Furthermore, the selection criteriae hao
hierarchical structure to show performances on adpci
environment, economics and technical componentgrasgy.

It is also rather difficult to measure the perfonoes of
proposed projects as no scales or methodologiepraxéded
to assist decision-makers. Subsequently, the patentpacts
of a proposed project cannot be determined asritexia are
only a reflection of conformity to a set of guideds originally
formulated for the LandCare programme.

TABLE 1
CURRENT LANDCARE SELECTION CRITERIA [2, 3]
Assessment criteria Potential rating
Sustainable use and conservation of natural ressurc 15
Economic viability 10
Recognizes or addressing primary causes of naesalirce decline 10
Community ownership, and community contribution 10
Appropriateness of approach and technology 10
Socially and political acceptable
Potential to improve household food security oveglterm

Potential degree of benefit to target groups ard ar

Short term and long term job creation potential

Potential for project spread

Ability of project owners to plan, manage and maimiproject in long term
Development of skills and capacity within the conmity

Contribution to LandCare awareness and education

Management of risk
Representation and gender equity, gender sensitpact

The current point structure of the criteria may smu
potentially good projects to score very low duririge
selection process. Through the current assessmecess, if a
project does not contain all the elements of @&@ah, the no-
scoring principle counts against the project résglin a low
score, whilst the (positive) impacts of the projetiay
potentially be significant in a specific community.

D. Objectives of the study

The current project success rate is testimony torlpo
planned projects, with few projects completed ometi within
the budget and of acceptable quality. Only a smathber of
projects are taken further after project closutacipg a big

resourcgesearch process was comprised of a critical aisalgé

existing criteria and indicators, and a number é-on-one
interviews. As the LandCare programme requires lstio
perspective of proposed projects, all elementsustasnable
development had to be considered.

The critical analysis was performed bearing ongoing

LandCare projects in mind. The criteria and indicsit
included in the analysis were [3]:
« The current LandCare criteria (see Table 1);

* Proposed Clean Development Mechanisms (CDM) project

evaluation criteria [4, 5];

e The World Bank’s indicators of

sustainable land management [6];

« Criteria for assessing the sustainability perforoeen of
industries [7]; and
» Proposed methodologies to assess the sustainaifiliynd

use management practices in rural areas [8].

To complement the information obtained from theical
analysis, interviews were conducted with nine pmoial
LandCare coordinators. These individuals are resipten for
the coordination of LandCare efforts in each proginwhich
include the implementation of projects, facilitatiowith
communities and support to the implemented projetie
interviews established the factors that are peeckiby
stakeholders actively involved in the LandCare paagme as
critical for project success. The outcomes of thiical
analysis and interviews were consolidated and,tkegewith
the specific needs and goals of the LandCare pnuge a
draft set of selection criteria and indicators viasnulated.
This draft set was sent to the participants invdlve the
research study (see Section 3.2 below) for comn#dter the
comments were analysed the final set of selectitaria and
indicators was formulated. The criteria are grouiméat social
sustainability; economic  sustainability; environnan
sustainability; and technical feasibility. The posp of
grouping the selection criteria in this mannerdsassist the
team, which is responsible to evaluate project gsafs, in

land quality and

question mark on the sustainability of the LandCard&etermining the potential impacts that a projedt have in a

programme.

structured and logical manner. The hierarchicalicstired

The study, summarised in this paper, was subselguentse|eCti0n criteria and indicators, listed in Tahkke [3],

undertaken to develop new selection criteria ad aglan
appropriate evaluation procedure in order to filmoject
proposals effectively and ensure sustainable
performances, and to compile the best possible Carel
programme portfolio.

The use of appropriate project selection criteiiasato
identify proper projects that will be funded andpismented.
These criteria also guide project planners as tatwib
required in a project plan. Although this is by neans a
guarantee that projects will be successfully imgatad, good
project plans significantly improve the chances pobject
success.

Il. PROPOSED CRITERIA AND PROCEDURE FOR LANDCARE
PROJECT EVALUATION

incorporate all of the important or applicable atpehat are
addressed by the published approaches. Furthatsdetathe

projecclassification that is used for each indicator previded in

elsewhere [3, 9]. The compiled criteria also suppw vision,
aims and goals of the LandCare programme [1].

B. Proposed procedure to evaluate LandCare projects

A scaling factor (-1 to +1) is assigned to eachedion,
based on an introduced ‘class’ change in a commuafier
project implementation. These ‘classes’ have bexfmeld in
detail elsewhere [3, 9]. Community members and RIDEA
should jointly determine the current baseline glasgarding
the state of the criterion in the community. Thenoounity’s
needs regarding the criterion class are then ffiestthrough



a process of participation. Thereafter, the pré&eichpact on
the criterion is determined, i.e. how the projectuld affect
the class of the criterion. A single class differenndicates a
moderate change, while a class difference of twomore
indicates a significant change. The conformancé¢hefclass
change to the community needs is assessed onlarsscule.

TABLE 2
PROPOSED PROJECT SELECTION CRITERIA [3, 9]
Social Economic Environmental Technical
sustainability sustainability sustainability feasibility
Air resources
« Air quality
Representation «  Noise
Water resources .
Project plan
Community Return on «  Quantity qectp
participation investment § *  Work breakdown
*  Quality structure
L eader ship Return on Sail resources +  Schedule
environment * Soilloss +  Budget layout
Househald food «  Soil condition +  Quality management
security Community Plant resour ces «  Risk management
contribution «  Biodiversity of plant species + Plans and specifications
Employment « Plant production
opportunities lh:lwagagemem « Plant management Appropriateness of
Animal resources technology
Skills development «  Biodiversity of animal species
Profitability Addi h
«  Animal production I ess prime causes
LandCare + Animal management
awar eness and
education Waste management
+ Waste generation
*  Waste disposal

By following this process both the project perfonoa
and conformity to community needs are evaluatedneSof
these indicators require a subjective evaluation pbgject
management expertise, specifically for determirffgcts and
comparing these to a baseline. Other criteria suash
representation, community participation, leaderstamd
community contribution do not require baseline infation as
performances are directly measured. Technical isadtidity
indicators are either a go or a no-go decisiontfier entire
project with respect to its projected sustainapilifThis
component is subsequently not included in the maddity
evaluation procedure.

The evaluation of water quality, as part of the ewat
resources criterion, is used as an example in otder
demonstrate the procedure. The scaling factomhisrdriterion
is provided in Table 3, whilst the class descripti® provided
in Table 4. The class description [3, 9] is in ademce to
water quality measurements and classification wifefis for
use. In the example a site visit has establishatlttie water
quality of a nearby water source is only suitalde dse on
crops and is not fit for human or animal consumpti®he
community is therefore dependent on another waterce
that is more than 10 km away for drinking waterpmject is
proposed to rehabilitate the area around the neardter
source in order to establish a fully functional lamtl. The
baseline class regarding water quality for thigppsed project
will be class Ill. The community desperately negudgable
water in close vicinity of their homes; thereforeit needs
classification is a class I. If the proposed prbjas
implemented, the water source quality will changelass II.
This is mainly due to the area not being fencedaoifl the
animals and humans use the same water source.

TABLE 3
SCALE FACTOR TO EVALUATE WATER QUALITY [3, 9]
Scale factor Description
1 Significant increase in water quality
0.5 Moderate increase in water quality

No change to baseline
-05 Moderate decrease in water quality
-1 Significant decrease in water quality

TABLE 4

CLASSIFICATION TO EVALUATE WATER QUALITY [3, 9]
Description Class
Suitable for human consumption I

Suitable for animal consumption I

Suitable for use on crops and other plants, buthesgative impact on animalg 1

Negative impact on plants v

Unsuitable water quality \

The proposed project will bring about a moderatencie
(+0.5) in water quality. Project conformity to comnity
needs will score —0.5 due to only supplying watetable for
animal consumption and not for human use. Howe¥ehe
area is fenced off to keep animals out, the wateality will be
suitable for human consumption. That will causégaificant
change in water quality and will score +1 with nefgato the
project impact. The project will then also confoemtirely to
the community’s needs, and a score of 0 will bégassl for
needs addressed.

These indicators are subjective, but the evaluatiod
project selection process is consistent as only camamittee
evaluates all the project proposals. The evaluatmmmittee
may choose not to fund a project if the overall jgcb
performance and conformance to community needsnate
deemed adequate. For such an overall evaluatioghiveg
values for the different criteria and indicators ezquired.

I1l. THE ESTABLISHMENT OF WEIGHTING VALUES OF THE
SELECTION CRITERIA AND INDICATORS

A. Methodology to establish the weighting values

Weighting factors for the selection criteria werérarily
determined through the Analytical Hierarchy ProcgsdP),
which is a known multi-attribute weighting methodar f
decision support [10, 11, 12]. The AHP has beenl tfore
for the purposes of weighing criteria and indicatdor
sustainable development in certain industry sedtgré3, 14]
and for solving complex decision-making problemsamnious
disciplines, e.g. public policy [15], strategic ptang [16],
viability determination [17], forecasting [18] angroject
management [19].

For each of the social, environmental and economic

sustainability groups, the AHP model is based qraia wise
weighting approach [20], whereby the selectionecidt of a
group are compared to each other to establish titerion

contribution (priority vector) to the objectives,e.i to

maximise the sustainability performance of the l@ak
programme. Each pairwise comparison in turn hasetoated
with a 1 to 9 point scale, which is later trandateto relative
weights for each criterion using the matrix eigdoga
approach [21]. Although technical sustainabilityoise of the
main criteria groups it was precluded from an AlBleation,



due to the fact that the criteria and indicatorms anly go or
no-go decisions.

A questionnaire, listing all the pairwise companispwas
distributed amongst
completed questionnaires with the rated pairwisagarisons,
and subsequent weighting allocation, were laterclda for

Although these cases differ significantly in théircus,
they are representative of the majority of LandQanajects.
Participants of the workshop, whereby weights were

participants of a workshop. Thedetermined for the different selection criteriagather with

delegates of the Australian LandCare programmecteziea
total of eight projects that are representativettef South

consistency following the normal AHP decision-makin African LandCare programme. From these projects,tiinee
procedure (Aguaron and Moreno-Jiménez, 2003). Rletriprojects were chosen based on the significant amaofin

mean values of the weighting values were then péthifor
each criterion from the questionnaires that werm/gn to be
consistent.
B. Choice of panel

LandCare coordinators and representatives frommiak

information that was available for each. Sufficieahd
relevant information were captured in the projdanp of each
project, thereby allowing for proper evaluationné& all three
case study projects have been completed, it waspalssible
to verify the results of the research on site.

provinces of South Africa, as well as members oé th A. Evaluation of thethreeprojects
LandCare secretariat attended the workshop wheee th The data needed to populate the selection criteria

selection criteria were discussed. A total of 2@cafls, all
with extensive experience in the planning and irm@etation
of LandCare projects, attended the workshop whexeh e
criterion was weighed in a hierarchical mannerdmiglish its
perceived importance. Each participant was providétd a
form on which he/she had to evaluate all the paewi
comparisons.

C. Dataanalysis

After the data from the questionnaires were praagsthe
matrices were populated and the criteria weightabdished.
All the consistency indexes of the comparisons wexow
10% [3]. The lowest consistency index was 4.43% tfor
main environmental criteria, i.e. for air, wateojlsplant and
animal-resources, as well as waste managementhighest
consistency index was for the social comparisork wivalue
of 8.49%. All of the results were satisfactory dall within
the limits that have been proposed for the AHP oe{i0].

In the overall system analysis, where the maineat
groups were also compared, environmental sustdityalyias
rated the highest, followed by social sustainabiind then
economic sustainability. The ratings were 58%, 28% 19%
respectively.

The detailed analysis [3] showed that water quaditthe
most important criterion overall followed by returan
environment, soil condition and soil loss all hayithe same
weight, while skills development is the fifth mdstportant
criterion. On the other end of the scale, noise veasd the
least important criterion followed by representatioeturn on

investment and waste generation. The detailed sisaly

therefore highlights that criteria pertaining tosiganeeds,
from a natural resource availability perspective, @nsidered
the most important where rural agriculture projecte
undertaken.
The weighting values are documented elsewhere][3, 9
IV. CASE STUDIES TO DEMONSTRATE THE EVALUATION
PROCEDURE WITH THE PROPOSED CRITERIA
Three case studies in two of the South African proes
were selected for evaluation [3, 9]:
e A water harvesting project (Koringkoppies) [2];
« A cattle project (Thuo-Boswa) [22]; and
« A crop production project (Lwatshatsimu) [23].

spreadsheets for the Koringkoppies, Thuo-Boswa and
Lwatshatsimu case studies were collected on sitedgns of
interviews and observations. The needs analysis $&etion

Il above) may not be an accurate presentation ofnconity
expectations prior to project implementation, asenof the
case study projects included proper needs analysiere
project commencement. Comments from community mesnbe
and LandCare coordinators obtained during on-site
evaluations were used as reference points to rhee t
community needs. If the procedure for evaluatingjqmt
proposals is implemented in future LandCare prsjew such
problems will be encountered as the needs angysisss is

an inseparable and essential part of the projeahnihg
process.

B. Casestudy results

The project performances, according to social, eovo
and environmental sustainability for the case stsidiare
summarised in Table 5. The table summarises thailelet
evaluations that have been described elsewhef.[3,

TABLE 5
EVALUATION SUMMARY OF THE THREE CASE STUDIES [3, 9]
Koringkoppies Thuo-Boswa Lwatshatsimu
Component P;g:f l;:e:;des P;g:f Needs score P;:cg(egt Needs score
Social 0.16 -0.05 0.17 -0.03 0.19 0.02
Economics 0.10 -0.03 0.14 0.01 0.04 -0.01
Environment 0.32 -0.08 0.36 0.14 0.16 0.10
Project total 0.58 -0.16 0.66 0.12 0.39 011

The Thuo-Boswa LandCare project was found to have
scored highest in terms of both project score @Vqroject
impact) and needs score (conformity to communitgdsg.
The Koringkoppies project scored second higheseims of
project score, but scored negatively on the needees The
Lwatshatsimu project scored the lowest with regémdsroject
score, but achieved a positive needs score.

Considering all three case studies implies thatTthao-
Boswa project would have been the most favourable f
approval of funding and implementation had this jgeb
selection criteria and procedure existed prior tjgrt
selection. Choosing the second most favourableeprayould
have been more difficult as the Lwatshatsimu prtogeored



low on potential positive project impact, but exdee all the
community needs, while the Koringkoppies project ha
much higher score in overall project impact, bud diot
comply with community needs in any of the system
components  (social, economic  or  environmental3]
sustainability). Non-compliance to community needsld be
a telltale of a poorly designed project. Althoughet
Koringkoppies project had a significant positivepewt, some
doubt had since emerged about its long-term suidity. In
light of the project selection model developedtiis tstudy, it
is therefore clear that the Lwatshatsimu projectusth have
been rated above the Koringkoppies project.

The preference for the Lwatshatsimu project abdwe t
Koringkoppies project was confirmed during siteitgisand
are discussed in greater detail elsewhere [3, 9].

V. CONCLUSIONS

Agriculture has historically played an importanttga the
development of South Africa and will continue to €o in
future, as it forms part of the foundations uponialh
economic growth, social development and environalent
management are based. The LandCare movement aims to
bring about change and improvement in agricultpraktices
and ultimately contribute to sustainable developimen

Successful LandCare projects will improve localremic
sustainability through more efficient managementfarfms
and other agricultural resources, thereby addrgstia high
levels of poverty in rural areas. The structureLahdCare
projects involves the creation of employment, tfansf skills
and creation of entrepreneurial opportunities arsbraher
social development factors, thereby also contnifgutd social
sustainability. In addition, the sustainable usition of natural
resources in LandCare projects ensures long term
environmental preservation through which the emimnental
aspect of sustainable development is addressed.

A successful project portfolio therefore considtpmjects
that are dedicated to all three components of ik
development in rural areas. Sound selection caitewill
ensure the correct assembly of a project portfdilds study
has illustrated that the proposed project selectidteria for
LandCare projects allow the LandCare programme d&@ara
meaningful contribution to sustainable development.

The research findings and their application to tase
studies show that the developed selection critedald be

(2]

(4]

(5]

(6]

(7]

(9]

used to evaluate project proposals effectively. Thqlg]

incorporation of both overall project impact as lwek
conformity to community needs in the procedure litates
more informed decisions.

ACKNOWLEDGEMENTS
The authors would like to thank the LandCare cowattirs
and representatives from all nine provinces of Bé\dtica, as
well as members of the LandCare secretariat tiwnded the
workshop and weighted the criteria. Their contrifauthas
been invaluable to the outcomes of this researajeqt:

REFERENCES

[1] NDA (South African National Department of Aguiture). (2005, June
6). LandCare South Africa. [Online]. Available:

] A. Bosshard,

http://www.nda.agric.za/docs/Landcarepage/landoare

NDA (South African National Department of Aguiture),
Koringkoppies LandCare Project — A good LandCaractice model.
LandCare project report, Department of AgricultuRretoria, South
Africa, 2002.

J. Mulder, Project selection criteria for Larml€ projects. Masters
dissertion, Department of Engineering and Technoldpnagement,
University of Pretoria, South Africa, 2003.

R. Heuberger, CDM projects under the Kyoto Beol of the UNFCCC:
A methodology for sustainable development assessnam an
application in South Africa. Masters dissertatiomstitute of
Environmental Physics, Energy & Climate, Swiss Fadénstitute of
Technology (ETH), Zurich, Switzerland, 2003.

A. C. Brent, R. Heuberger, and D. Manzini, dhvating projects that are
potentially eligible for Clean Development Mechani€CDM) funding in
the South African context: A case study to establigighting values for
sustainable development criteria”, Environmentald abDevelopment
Economics, in press, 2005.

J. Dumanski, S. Gameda, and C. Pieri. (2006e B). Indicators of land
quality and sustainable land management. The WBalak, Sustainable
Rural Development Information System (SRDIS). [@e]i Available:
http://srdis.ciesin.org/, 1998.

C. Labuschagne, A.C. Brent, and R.P.G. van Efd#ssessing the
Sustainability Performances of Industries”, Journef Cleaner
Production, Vol. 13, No. 4, pp. 373-385, 2005.

“A methodology and terminology afustainability
assessment and its perspectives for rural planninggriculture,
Ecosystems and Environment, Vol. 77, pp. 29-410200

J. Mulder, and A.C. Brent, “Selection of Sustle Rural Agriculture
Projects in South Africa: Case Studies in the Laar@éCProgramme”,
Journal of Sustainable Agriculture, in press, 2005.

[10]T.L. Saaty, The Analytic Hierarchy Process. @Gfaw-Hill, New York,

1980.

[11]T.L. Saaty, Multicriteria decision making: ThAnalytic Hierarchy

Process. RWS Publications, Pittsburgh, 1990.

[12]C.N. Madu, “A quality confidence procedure f@DSS application in

multicriteria decision making”, IIE TransactionsplV 26, No. 3, pp. 31-
39, 1994.

[13] G.A. Mendoza, and R. Prabhu, “Development noéthodology for

selecting criteria and indicators for sustainaldee$t management: A
case study on participatory assessment”, Envirotehérlanagement,
Vol. 26, No. 6, pp. 659-673, 2000.

[14]G.A. Mendoza, and R. Prabhu, “Qualitative riaatiteria approaches to

assessing indicators of sustainable forest resomar@agement”, Forest
Ecology and Management, Vol. 172, pp. 329-343, 2003

[15] M. Kurttila, M. Pesonen, J. Kangas, and M. &ajs, “Utilizing the

analytic hierarchy process (AHP) in SWOT analysi& hybrid method
and its application to a forest-certification cas€brest Policy and
Economics, Vol. 1, pp. 41-52, 2000.

[16]U.S. Bititci, P. Suwignjo, and A.S. Carrie tf&tegy management through

quantitative modelling of performance measuremenystesns”,
International Journal of Production Economics, \68, pp. 15-22, 2001.

[17] A.S. Alidi, “Use of the analytical hierarclprocess to measure the initial

viability of industrial projects”, International Umal
Management, Vol. 14, No. 4, pp. 205-208, 1996.

F.J. Carmone, A. Kara, and S.H. Zanakis, “An#oCarlo investigation
of incomplete pairwise comparison matrices in AHBUropean Journal

of Operational Research, Vol. 102, pp. 538-553,7199

of Project

[19] M.A-S.A-H. Kamal, “Application of the AHP iproject management”,

International Journal of Project Management, V8l.dp. 19-27, 2001.

[20]C.N. Madu, and N.C. Georgantzas, “Strategiigh of manufacturing

automation decisions: A conceptual framework”, TIEansactions, Vol.
23, No. 2, pp. 128-148, 1991.

[21] T.L. Saaty, and G. Hu, “Ranking by eigenvectersus other methods in

the Analytic Hierarchy Process”, Applied Mathematitetters, Vol. 11,
No. 4, pp. 121-125, 1998.

[22] NDA (South African National Department of Agulture), Thuo-Boswa

Cattle Project — A good LandCare practice modelndCare project
report, Department of Agriculture, Pretoria, Soéftica, 2002.

[23]NDA (South African National Department of Agulture), Lwatshatsimu

LandCare Project — A good LandCare practice mddeidCare project
report, Department of Agriculture, Pretoria, Soéftica, 2002.



