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ABSTRACT

- Scientists possess knowledge and access to information that is critical to the management of
natural resources, yet all too often this information is not effectively transfrred and integrated
into the management probess. This lack of integration of scientific information inio
conservation mavagement is a result of the barriets that exist between scientists arid managers.
Differences in the goals and reward systems of mahagers and scientists lead to managers
feeling that scientists do not produce the “goods” that they require, wh2 scicntists claim that
managers do not prf:fvideﬂw questions for which they require answers. There is also a lack
of forward thinking, goal-orientated management. As a result much of conservation
management relies on it-tuitive, ad hoe decision-making which leads to a problem-by-problem
curative approach {cf adaptive management) as well as a lock of accountability and
Muﬁﬁm. '

The thesis of this study is that to overcome barriers betweeti scientists and managers an
interface must be developed between the two groups based on sound technolopy transfer
priniciples (product development, transfor processes, consensus building, feedback, form and
function) and three primary elements - processes (which regulate the functioning of the
interface), products (which are developed within the interface) and pecple (who “drive’ the
interface},

"The overall aim of this study was to develop an interface to overcome barrers between
scientists and managers at the Nylsvley Nature Reserve, Northern Province, Although much
scientific information is available for Nylsviey, if was not being transferred effectively to the
managers, Tnere wers no explicil protocols in place that identified operational goals to
achieve the “vision” for the reserve. Also, there was very little ‘organisational memory” to
ehablc decision making at Nylsvley because of high staff turnover and poor information

records.

The interface developed in this study took the form of an ‘objectives hierarchy’. The
objectives hierarchy was developed to enable conservation organisations to translate policy
(vision) into focused, purposefisl action {operational goals), thus ensuring that thy management
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is more goal orientated and providing scientists with the managers information requirements,
This enables the scientists to provide the informaticn that managers require, i e format that
- i3 most useful to them,

Linked to the development of the objectives hierarchy for the Nylsvley Nature Reserve was
the need for & mechanism to ensure ‘organisational memory’, Organisational memory is
necessary (o enstire continuity in'tﬁe conservation management decision making environment.
Thus a product from the interface was the Nylsvley Management Information System, a
prototyps computer program which ensures that the managers have access to information
- relevant for decision-making,

Fundamentzl to the development of the interface for Nylsviey was the development of informal
.collegia {networks), with contact inside and outside the conservation organisation. These
informa? collegia were necessary for overcoming bureaucratic resistence to change, and fu:
building rhutual respect and trust which was imperative for the development of a successful
interface,
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CHAPTER ONE

Introduction

1.1 Introduction

The science of ecology has great potential for gencrating broad and fundemental understanding
about complex natural phenomena #s it is an integrative science (Likens, 1995). This
ecological understanding can, in turn, provide relovant and critical guidance to the complex
and multidimensional conservation decision-making environment (di Castri ef af, 1984° Ralk,
1992; Pringle and Aumen, 1993; Likens, 1995; Lubchenco, 1995; Mangel ef al, 1996;
Christenser,, 1997; Rogers, 1997). Unfortunately, much scientific information is not utilised
effectively in conservation decision-making (di Castri ef of, 1984; Nudds and Morrison, 1951;
Pringle and Aumen, 1953; Hirenneke, 1995; Underwood, 1995§ Mngel et al, 1996; Peters ef
al, 1997; Rogess, 1957), |

Even when geared toward practical ends, ecological rescarch may not produce applicable
results, or products, for several teasons: ecologists may be addressing vhat the managers
consider to be the wrong questions (di Castel er 4/, 1984; Cullen, 199D), ecological resesrch
does not take sufficient account of the needs and percaptions of the poteatial uses of the
resesrch findings (di Castri et al, 1984; Mangel er al, 1996; Rogers, 1997), and evaluation
and feedback procédure_s currently in place may not be adequate for shaping future research
{di Castr ef al, 1984; Cullii, 1990; Underwood, 1995) and its contribution to conservation
decision-making, The managers might not have the right questicns, or any at all. Thcy may
also not know how to ask the right questions. ‘The produets of this study help them to do that.

While the above is true in many respects, it is alsc compounded because conservation -
managers” activities revolve aroond solving immediate problems (Meffe and Carroil, 1994)
and, as such, managers have seldom been forward thinking or strategic in their management
(Rogers, 1997). This preference for solving immediate problems has led to “adaptive”
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mane gement becoming “reactive” management, resulting in the cut off of feedback loops
betvreen scientists, managers and policy makers (Rogers, 1997), Ecological ideas have also
not been fully embraced by conservation managers as a result of bureaucratic resistance to
new ideas and change, and lack ofexternal accountability - which is prevalent in conservation
agencies (Underwood, 1995; Peters ef a!, 1997; Rogers, 1997).

There has been increasing recognition that the science of ecology and the processes of
management need to be integrated, or serviced by an interface, to overcome the existing
“harriors” between scientists and managers, Vatious strafegies have been propounded for
overcoming these “barriers” (Cullen, 1990; Pringle ¢ al, 1993; Huenach.., 1995) one of which
is the devglnbment of a structured interface between the two “culturas™ (Rogers, 1997),

The managers of Jjis Nylsviey Nature Reserve (24° 39'S, 28° 42'E, Northern Province, South

Africa) and the scientists, who hava done extensive research on the reserve, have experiencerd

many of thess barriers. Thus Nylsvley presented & classical, “text-book™ case study for this
" yesearch into interfacing ecological science and conservation management, .

1.2  Objectives and Approach

The overall aim of this research was to develop an interface between scientists and managers
to overcome barsiers between the two, with specific reference to the Nylsvley Nature Reserve
(Figure 1.1). The objectives and approach are presented ina concsptua! diagram to facilitate
understanding of how the components fit together (Figure 1,1).

It was recognised that to develop an intertace betwoen scientists and managers would require
the explicit identification of the barriers to linking the processes of ecological scientific
endeavour and eonservation management. Thus the first objective of this study was to :

1, Hentify barriars between scientlsis and managers in the general conservation

contexl,

Chapter Ohe - infroduction 13



The barriers identified from the literature review, and the general nunderstanding gaineﬂ,
formed the framework to;

2, Identifyy barriers between scicntists and managers of Nvisviey Noture Reserve,

~ The batriers were identified by means of interviews, jiformal discussions and personal
_ observations, Once the barriets had been identified, the next ohjective was to:

3. Identify strategies to overcome the barriers between scientists and tmanagers.

Onceageina lil:cra_n.l.re review was used to accornplish this objective. Dnrmg the mveshganon
it was found that managers and scientists need to have direction to inkeract effectively and s
clear sef ofgbals must also be defined for the system under management, Thus the fourth and
fifth objectives of the study were to:

- 4. Developa generalised protocol for setting objectives and goals in conservation
managerent, and then to '

5. Developan objeéﬁves hiefamhy  for the Nylsviey Nature Reserve.
An important barrier identificd was that there was no explicit mechanism for ensuring
organisational memary to ensure continuity of management decision making. To overcome it

organisational memory had to be developed thus the sixth objective was to:

6. Deweitp o mechanisin _ra' ensure organisational memory In the management of
the Nyisviay Nuture Reserve, '

Chap'sr One - Imroduction 14



—

DEVELOP AN INTERFACE BETWEEN ECOLOGICAL SCIENTISTS AND CONSERVATION MANAGERS, WITH
SPECIFIC REFERENCE TO THE NYLSVLEY NATURE RESERVE

I
IN GENERAL NYSLVLEY NATURE RESERVE
1w
2 1. Identify the barriers _ 2. ldent#y the barriers
8l between sclentists and . " between scientists and
g managers managers at Nylsviey
Z Literature Review nlerviews
.- tnformal Discussions

& Chapter Two : Personat Observatlons

3. Identify strategies to %ﬁapﬂar Thres .

avercome the “barriers* i

p &. Develop an objectives 6. Develop a mechansim fo
bemee;::f’g‘gts and hierarchy for the Nysiviey ensure organisational
g Nature Reserve : memory
Uterature Review D S
Conmpmal Modai Warkshcp ’ . Intergcuve’
Chapter Two _ information base
r Chapter Five Chapter Six
\ 4. Devslop a protocol for Appendix E
{ranslating a conservation
arganlsation’s vision into
operational goals
Vorkshop
Chapter Four

Figure 1.7 The objectives, their relationships to each other aru:l the approaches taken 1o achieve them in ihiis stady, Chapte ~ in whiéh each objective is addressed are
indicated. _




1.3 Structure of thesis

This thesis has two components. The first is this dissertation of the research and the second
is an executable computer program. It is recommended that you install the program which is
provided on 1.44M disks, and refer to it while reading this thesis to fully understand and
appreciate how it fits into the thesis (sea instructions in Appendix E),

The dissertation has been structured info cight chapters. Chapters One and Two are the
sntroductory chapters. The study is briefly placed in context and the cbjectives are stated in
- Chapter One . Chapter Twois aliterate. . -eview exploring the relationship between seientists
and managers, the barriers between themm and strategies to overcome these barriers, with an
emphiasis on the need for a structured intarface, The case study, Mylsvley Nature Reserve, is
introduced and described in Chapter Three, highlighting the barriers between sciontists and
managers in that context.

Chapters Foﬁ, Five and Six are the materials and results sections. The interface between
 scientists and managers s presented and the produets, processes and people discussed. The
general protocol dévelopedforsettingan“objecﬁvcahierarchy”maconservationmanagmnent
context is presented in Chapter Four, while in Chapter Five the specifics of the “objectives
hierarchy” for the Nylsvley Nature Reserve are detailed. Chapter Six is an explanation of how
~ a computer program (Nylsviey Management Information System) was developed to service
the interfuce between scientists and managers in the Nylsvley context.

The dissertation ends in Chapter Seven with a discussion of the interface and its potential for
wider application,

Chapter One - Introduetion 18



CHAPTER TWO

Bartlers and Bridges Between Scientists and Managers in

Conservation

2.1

Infroduction

"(Scientists) tend to believe that an understanding of the enivironment, and the processes
going on in it, are fundaments] prerequisites to the effective, sustainable management of
a natural resaurce. Tt disturbs such scientists to find that those charged with maroging the -
resource often do not share this simple act of fath." Cullen, 1990
"hunepers often misundersiand science and expect it 1o delivera truth that is non-arguable,
They fail to understand the very process of science demands no such iniths, soasstmptions,
method) and conclusions ¢an afways be chatlenged.” Cutlen, *990

“Mmagers have mﬁch to learn with regasd to setting goals and expectations, monltoring

“and hondiing datn, and sciextists require preater understanding of the priorities of, and

challenges, to ecasysten: manapers,” Christensen, 1997

“If'we ns scisutists do nat use our available energies to bring scientific 'mowledge to bear
on environmental problems - who will?” Pringle, 1997

“Tt is sobering o contrast the many components and complex interactive processes thet
ecology has unravelied with the smail number and simplicity of the tools (fire, » gun/trap,
food, water, earth moving equipment, vceasionally manay, etc) available to the manager,
We face an enormous challengo i convert the complex produrds of science into achievable
goals end implement solutions for pratical conservation.”™ . Rogers, 1997

Ghapter Twe - Barriera and Bridges Between Sclentiats and Managars in Conservation . 17



These quotes highlight that, in general, there has been insufficient interaction between
scientisty and manapers, and that ecology hag not always been a consistent or major driving
fored in conservation decision making {Rogers, 1997). Barricrs exist between scientists and
managers which may have been erected unintentionally (Bennet, 1983), but which are real and
have an impact on the way in which natural systems are managed, Ifscientists and managers
are to overcome these barriers they must reach a mutual understanding of their respective roles
and operating procedures (Rogers, 1997), ¥ they do not, they will remain isolated in their own
“worlds™,

"Two objectives of this stu'dy,

(1) Identify the “barriers” between scientists and managers, and

{ 3) Identify the strategies to overcome the “barriers” between scientisis and managers,
were met by conducting a review of the literature (Figure 1,1}, This Chaptef presents the
pertinent literature. It begins with a contrast of the scientists’ world of research and the
managers’ world of deéision-inaldng {section 2.2)'. Specific “barriers™ to developing an
effective interface between scientists and managers were identified from this contrast (gection
2.3) and then strategies for overcoming the barriers were explored (section 2.4),

2.2 A contrast of the different “worlds” of science and management

Lack of communication and fruitful interaction between scientists and conservation managers
can be attributed largely to differences in their cuiture, mode of operation, goals aud reward
systems (Table 2.1} (Cullen, 1990; Huenneke, 1993; Mangel et af, 1996; Rogers, '1997).
To quote Cullen (1990): "without appreciating cultural differences we will continue to be
frustrated at the inadequate communication in both directions” and continue operating in
different worlds with little satisfactory interaction between the two.

Ghapter T'wo - Barrlers and Bridges Between Sclentists and Managers In Gonsarvation 18



2.2.1. The different cultures

Science is a branch of knowledge conducted on objective principles involving the systematic
observation of, and experiment with, phenomena. It is especially concerned with the material
' and functions of the physical universe (Oxford Dictionary, 1993)., Management is essentially
about deciding what to do and then getting it done through the effective use of resvurces
(Armstrong, 1990; Coombes and Mentis, 1992; Keeney, 1992). Management is related to, and
-fuelled by, many disciplines in the social sciences, but it differs from the social sciences in its
overarching drive towards practice and its coticern with techmical knowledge in the widest
sense of the word (Westley, 1995).

The goals of science are understanding and, ultimately, prediction through understanding
{Popper, 1968; Pickett. and Kolasa, 1989), whereas the overall goal of mansg&ment is the

 dalivery of benefiis to some group (Cullen, 1990; Pulliam, 19972). Managementgoais might
be abstract ¢r genetalised (eg. policy) or specific (service delivery) (Cullen, 1990). Scientists
and managers operate under different operational modes to attain their respective goals and
they have different reward systems for achieving those goals (Table 2.1).

Ecological scfentists, in their quest for understanding, gensrally use the hypothetico-deductive
metbiod (of. inductive method, Kubn, 1970) (Figure 2.1; Tabls 2,1) (Popper, 1968; Mentis,
1988; Nudds and Motrison, 1991; Sinclair, 1991; Rogers, 1997). The hypothetico-deductive
method uses a strict logical procedure involving thres basic steps: 1) observation or induction,
2) hypothesis formation, and 3) experimentation, involving prediction and testing {(Mentis,
1988; Pickett and Kolasa, 1989: Nudds and Morrison, 1_991; Sinclair, 1991; Rogers, 1997).
This method is designed to ensure a highly structured, repeatable search for understanding
about nature which periodically overthrows established theories (Mentis, 1988). Thus,
although the method is highly conservative, the philosophy behind it is revolutionary (Sinclair.
" 1991; Rogers, 1997).

Chapter Two - Barviars ard Briigas Bebween Sclentists and Managers in Gonservation 19



Table 2.1 Contrasting the cultures of ecologists and conservation managers (Cuilen, 1990;
Huenneke, 1995, Lubchenco, 1995; Rogers, 1997).

Component Ecnlogist Conservation manager
Mativation Search for understanding Dellvery of benefits to some
Questinns driven by theory and  group
) curlosiy
Gualsireward systems Publishing in reputable peer- Adherence to rules and
reviewed Journals procedire
Conference presentations Conformify, emor avoidance
Analysls of rasukts. and attentlon to detall
Quality of Insights Achieving goals
Competing for rasearch funding  Proklem.safving
Training students
Financial constraints Grant funds Need to accomplish as much
as cost-effectivaly as possible
Time frame/Work Conform to academic Work guickly
- schedule schedules Short time frarmes
and funding periods
Mode of operation Hypothetico-deductive seatch Pragmeatically responsive
' for truth about the physleal Passive or adaptive approach
universa Trial and error -
Canservatively ravolutionary Reactive

Chapter Two - Barriars arf Bridges Belween Scientists and Managers in Canservation:



| EGOLOGY CONSERVATION
HYPOTHETIGO-DEDICTIVE MANAGEMENT PROGERS
umno'nmw * -
——»[Foucymoaia
.y
U Y
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Iy -
\J pY ¥
HYPOTHESIS ; \\ FPOTENTIAL SCLUTIONS
ooy
PREDICTION { \ EVALUATE AND SELECT
; t
v LY
TesT I \. ACGTION FIAN
§ \ Y
! 4
b= MONITOR
~RIGID SEARGCH « ADAPTIVE
FOR TRUTH ACTION
- CONSERVATIVELY ~PRAGMATICALLY
REVOLUTIONARY RESPONSIVE

Figure 2.1 A contrast of the modes ~f operation in the seience
aof ecology and the practice of conservation (After Rogers, 1997).
Dotted lines represent infosmation exchanges that must be
formatized to promoteeffective dialngue nd technolopy transfer,

The seientific process involves ongoing testing and self-carreciion over a long time span
(Cuilen, 1990). Research findings take 2 long time to become known and accepted, It takes
several years before they are published and often several more years before the findings
become part of the body of accepted theory (Bennet, 1983). Conservation managers, on the
 other hand, must act decisively, and with assurance, within short time frames (Callen, 1990;
Huenneke, 1995; Parrish ef af, 1995). Most of the managers’ duy-to-day work is adaptive -
action and requires highly pragmatic responses to the vast array of events and processes in the
systems they must manage (Cullen, 1990; Rogers, 1997)

The prevailing system of rewards (Table 2.1} (Cuilen, 1590; Huenneke, 1995; Lubchenco,
1995; Rngers, 1997) is also a consequence of, and reinforces. the different cultnres. Research
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that is immediately useful for management is not usually highly vatued in the academic world
(Cullen, 1990; Dewberry and Pringle, 1994; Rogers, 1997). Peer rewards, such as funding
and publications in reputable journals, are awarded for the ability to selectprobléms that kave
intellectual difficulty rather than immediate usefulness (Cullen, 1990; Lubchenco, 1995;
Parrish ef af, 1995), Research is an end in itself - 3 vocation (Bennet, 1983}, Data collection
has a lower status in science, unless if is to test some hypothesis, Also, higher stains and
rewards arg granted to explanatory theories over empirical models {Cullen, 1990).

Conservation managers, in managing consumptive and non-consumptive use« £resonrces and
presetving critical resources (Mangel er o/, 1996), are rewarded according to the type of
management model they follow. Currently comservation mianagement i3 undergoing a
paradigm shift; from 2 bureaucratic model to a managerisl model (Cullen, 1990; Rogers and
* Bestbier, 1997). Adherence to rules and procedures is more important than the outcomes of
management in the traditional bureancratic medel . Thus, rule conformity, error aveidance
and attention to detail are rewarded (Cullen, 1990). The manageria! model, on the other hand,
is characterised by quantifiable outcomes that are more important than following procedure.
Goal achievement and problem solving are rewarded in the managerial model (Cullen, 1990;
Rogers, 1997), -

The above dis._cussicn illustrates thiat the culturcs pervading science and management are
different, This can, and does, fead to misunderstanding and mistrust between scientists and
managers. The generslly informal lines of communication are distinguished by a lack of
recognisable feedback loops between scientists and conservation managers ( Parrish ef of,
1995; Christensen, 1957; Rogers, 1997). This lack of recognisable feedback loops must be
overconie i’ we ace to ensure information trapsfer between managers and scientists.
Furthermore, protocols and proredives must be put into place to make the linkages between
the two explicit. '

This state of affairs is reinforced by the "strategy of hope” under which many scientists and
managers operate. Many scientists work snder the assumption that their latest research results
will bs quickly incorporated into changes in management practices (Bennet, 1983; Peterson
el af, 1997; Pulliam, 1997b; Rogers, 1997), Realistically, it often takes decades for new
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- scientific information/paradigms to be translated into nsefiul management tools (Pulliam,
1997). Scientists also assume that making information available as reports or journal
publications also makes ftusefil (to managers) (Eoldgats, 1984; Underwood, 1995; Seasteadt,
1996; Rogers, 1997). However, to be applied in conservation the results of peer-reviewed
publications often need major transformation (Peterson ef al, 1997; Rogers, 1997) and
mechanisms must be formalised to identify and modify research to make it mlevant to

managers (Bennet, 1983).

Managers, ou the other hand, even if they are familiar with the recent literature, may zot see
kow new paradigms will help them manage. Managers are rewarded for achieving results, not
for testing new theories, therefore they are often unwilling to give up a proven method to try
a rew unproveﬁ one (Pulliam, 19971:). Often managers assume that the decisions they make
with imperfect, incomplete and unscientific information are generally acceptable, indeed they
take pride in doing so! The conservation management cultnre is one which does not enconrage
quantitative evaluation and accountability (Cullen, 1990; Peters ef af, 1997; Rogers and
Bestbier, 1997). Some authors feet that tue poor use of scientific information in conservation
nmmgmnént often resuits from a lack of interest or uawillingness (Franklin, 1997), however
suitable communication and exposure to researchers’ work can awaken iaterest (Bennet,
-1983). Althongh some managers may be keen to incorporaté research findings into their work
thr  make little progress as they do not know where to search for and find the information
{Bennet, 1983), or they lack the time to read research reports and joumals (Bennet, 1983;
Kruger, pers comm), Day-to-day problems are seen as so pressing that v wding research
reports or joumnals is regarded a huxury {Bennet, 1983).

In summary, the differences in the “worlds” of managers and scientists have led to the
following barriers: poor communication, mistrust, a lack of or inappropriate mechanisms for
using and driving research relevant to management, and the inability to locate relevant
research. All these can be couched in the term “strategy of hope” - the hope that “things wiil
ligppen” without the appropriate investment of time and effort to ensure that they do happen.
Conscious effort mustbs put into developing and sustaining an exchange of information which
both groups recognise as having vrlug to overcome the “strategy of hope™, (Breen ef al, 1994;
Barreit and Barrett, 1997; Rogers, 1997). This may requite breaking down long standing and
rigid organisational, profussional and personal barriers (Mangel #f al, 1996; Christensen,
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1997), as well as changes in the modes of communication and changes in the reward systems
of managers and scienfists {Christensen, 1997).

In the past, ecologists” cfforts were concentrated on research for the purposs of providing
sound scientific base (understanding) for informed decision making. Less attention has been
directed towards ensuring the transformation and exchange of information between scicntists
and managers. The result has been an unsatisfactory level of incorporation of research
findings intp managerasnt, and of tnanagement realities and needs into research {Cullen, 1990; '
Breen et al, 1994; Underwood, 1995; Manget ef al, 1996). Good research ard development
organisaions know that to avaid this, vigorous and often structured information {technology)
" transfer sysiems must b instituted (Van Viiet and Gerber, 1992; Rogers, 1997). If ecology

is to move beyond the “strategy of hope" it too must have an explicit avenue for information
- transfer to, and from, conservation managers (Rogers, 1997),

Ecological research and conservation management are two distinct processes which have their
ovn identitics, therefore a pragmatic interface to link the two is needed (Rogers. 1997). The
development of an effective interface between scientists and managers is necessary to
overcame the existing impasse between scientists and managers (Pringle ef of, 1993;
Christensen, 1997; Rogers, 1997). However, if an effective interface between the two is to
be developed, an understanding of how the science of ecology can contribute to conzervation
wnanagement (section 2.2.2) is ﬁewssaxy, as well as an understanding of the conservation
management context (section 2.2.3).

2.2.2 How can science contribute to conservation management?

It is increasingly being recognised that all conservation problems have scientifie, social and
goonomic aspects. Scicnce is therefore only one part of conservation and is limited in what
it can contribute {(Thomson, 1986; Cullen, 1990; Brussard, 1991; Schrader-Frechette and
McCoy, 1993; Gunderson et al, 1995; Huenneke, 1995: Parrish ez af, 1995; Underwood,
1995 Adams and Hariston. 1996, Mangel et af, 1996; Rogers, 1997). Science provides basic
knowledge about ﬂle warld and offers ways to gain additional information and m&ight. What
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science can, and cannot, do must be clearly communicated to managers. Ecological science,
for example, can be used to set boundaries of activities consistent with conservation goals,
including the uncertainty of those boundaries (Christensen, 1997), but scietice cannot dictate
where socicty should cperate in the structure, Science can tell us sbout the likely biological

outcomes of & management decision or action, but not which outcome we should value more
highly (Adams and Hariston, 1996; Mangel et af, 1996).

Scieuce can contribute towards conservation management in five main areas {Culfen, 1990);

Description

Diagnosis

Prediction

Prescyiption

Implementation

Inventory of what exists in the system and identification of the key
processes and functions (Cullen. 1990; Sutherland and Adams, 1992
Breen et al, 1994; Underwoad, 1995; Peters et af, 1997),

Analysis of past environmental damage and the present condition of the
resource/system.  Identification of envirommental and conservation
problems, including causes and consequences of ecological disturbance
{Cullen, 1990; Pringle et al, 1993; Breen ef al, 1994; Underwood, 1995),

Asgessment of the capability of the resource/system 1o suppoxt various
functions, Identification of possible hazards, special values and probable
ecological effects of specific resource uses (Cullen, 1990; Pringle ef al,
1993; Breen et al, 1994; Underwood, 1995; Christensen, 1997). '

Recommendations on the requirements to maintain the resource within
acceptable limits of change (Bell, 1983; Cullen, 1990; Pringle et af, 1993;
Breen et af, 1994; Underwood, 19935; Cluistensen, 1997).

Advice in formulating managenient actions. Routine measurements or
monitoring to provide a fesdback loop for management in evaluating the
officacy of management actions (Bell, 1983; Miller and ‘Child, 1983;
Cuilen, 1990; Breen ei &, 1994; Undenwaod, 1995; Adams and Hariston,
1996; Christensen, 1997; Peters ef g, 1997),
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These scientific inputs are necessary for effective eonservation management (Adams, 1993;
Breen et i, 1994; Parish ef al, 1995; Rogers, 1997, but they in themselves are not enough.
Scientists must understand what ecological paradigms influence conservation management,
what management approaches and processes are being used in consarvation management as
well as the organisational dynamics of < mmservation organisations for ecological science to

 become more relevant to conservation raanagement and for scientists to participate more
effectively (Pringle et al, 1993; Underwood, 1995; Adams and Hariston, 1996; Mangel ef af,
1998). Such an understanding will enable the development of an interface that is based on
sound management practices ' nd solid scientific information.

2.2.3 Conservation management context

Investigating the conservaiion management context reveals other barriers, other than that of
. the “‘strategy of hope", that must be overcome to ensure that managers and scientists interact
effectively.

L Ecologlcal paradigms and management appfoaches

Historically, and to a large extent todey, conservation has been based on the ‘Fﬁalz_mce-uf-
nature” ecological paradigm (Pickett ef al, 1997). According to this classical equilibrinm
view point any object or unit of nature of ecological interest was considered worth conserving
because natural systems were assumed to be closed, static and fixed (Barrett and Barrett,
1997). Conservation under this equilibrium paradigm typically required an appreciation of
nature, but little or ng ecological understanding,

Valued objects of our ecological heritage were, and ars, enclosed within separate and often
 arbitranily defined “natural” areas (Barrett and Barrett, 1997), 'The belief was that such
natural areas, ifleft alone, could persist indefinitely (Meffe and Carroll, 1994; Lajsunesse et
al, 1995; Rogers, 1997). This passive management involved the protection and preservation
of these natural areas with minimal human intervention (Miller and Child, 1983; Roger ,
1997).

Chapter Two - Barriers and Bridges Balween Sclantisbs and Managers In Conservation 28



¥cologists soon reatized that such simple conservation measures were not always adequats
(Barreit and Barreit, 1997), Most protected areas are “wildemess islands” i a strongly
human-modified envirmment. Their boundaries cannot protect them from threats originating
outside, such as pollution and conversion of adjacent lands for development, among others
(Moifs and Carroll, 1994; Lajeunesse ef al, 1995; Barrett and Brrrett, 1997). Even natural
changes (i.e. succession and naturat disturbances) invariably impacted the preservaticn status
of the conserved elements of interest, be it & species or an ecosystem (Barrett and Barrstt,
1997). A stricily hands~off maniagement approach amounted to no less than benign neglect
in such cases. Conwersely, as Barrett and Barrett (1997) express it “sttempts to manage for
biclegical diversity by isolation amounted to no more than managing for biological antiquity”.

‘Whers there has been some “active”; as opposed to passive, management it has focused almost
~ exclusively on controlling species populations to preserve the state of the conserved area or
a single species (Smith e al, 1993; Cortner and Moote, 1994; Mgffs and Carroll, 1994;
Rogers, 1997), Active management is often concemed with the enhancement, use and
manipulation of the systent (Miller and Child, 1083; Rogers, 1997) to keep it in “balance”, |
Sometimes active manggement has been 5o successful in controlling an ecological variable that
normally fluctuated that it has led to more spatiily homogenised ecosystems aver landscape
scales (Holling, 1995), This can led to systems changing into a persistent degraded stats,
triggered by disturbances that previously could be absorbed. ' '

Traditfonally, mmch of conservation management has relied on intyitive ar 4 ad koo decisions
{Steedman and Haider, 1993; Meffs and Catroll, 1994} simply becaunse of the muitiplicity of
decisions conservation managers make in 2 single day, ranging from pfeventing trail grosion
to resolving conflicts with neighbouring landewners (Meffe and Carroll, 1994). This problem-
by-problem curative approach (Lajeunesse ef af, 1995) is highly reactive and ofter leads to
the mismanagemest of resources (Lajeunesss ef aif, 1995; Parrish ef al, 1095), For example,
iix many cases the suppression of fire in nature reserves has changpd the relative abundancss
of plant species, increased their densities, or caused other structural and compositional
changes that increase the probability of disease, fire and loss of indigenous species (Peters ef
al, 1997),
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Accumulating ‘ecological evidence at odds with the traditional equilibrium paradigm is.
beginning to dispel the notion of the “balance-of-nature” as a justifiable foundation for
conservation practice (Barrett and Barrett, 1997; Pickett ef al, 1997; Rogers, 1997). The
recopnition that ecological systems ars offen open to extetnal control, non-deterministic, arely
at equilibrinm (Allen and Hoskstia, 1992; Holling, 1995: Ostfald 2r &/, 1997) aud

-+ heterogenous in nature (Kotliar and Wiens, 1990; Wu and Loucks, 1996) has precipitated a
shift in ecological paradigms (Figure 2.2) (Pickett ef af, 1997), This non-equilibrium
viewpoint, typified as the “flux-of-nature” (Fiedler and Jaia, 1992; Wu and Loucks, 1996;
Pickett ef al, 1997) paradigm, offers a prospective basis for contemporary conservation
management.

Ecological heterogensity over spatial and temporal scales forms the basis of the new paradigm
. of "Bu-ofnature” (Pickett efal, 1997; Rogers, 1997). If we accept this, it detnands a change
in focus from species managerent to providinig contexl for the interactions of species with
‘all the components of the landscape ie, “ecosystsm” management (Grumbine, 1994;

ECOLOGICAL PARADIGMS
BALANCE OF NATURE FLUX OF NATURE
HOMOGENEITY HETEROGENEITY
SPECIES FOCUS LANDSCAPES —™ GENES
ECOSYSTEM FUNCTIONING' ' ECOSYSTEMS. HETEROGENEITY
IMPLICIT CONSEQUENCE OF AND FLUX TO BECOME
" POPULATION CONTROL Ié)él;Ldng AND ACHIE YABLE

Figute 2.2 contrast of the “old” and “new” ecological paradigms (A fter Rogers, 1997).
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Ecological heterogeneity over spatial and temporal scales forms the basis of the new paradigm
of "flux-of-nature” (Pickett ef af, 1997; Rogers, 1997). If we accept this, it demands a change
in focus from species management to providing context for the interactions of spesics with
all the components of the landscape i, “ccosystem™ management (Grumbine, 1994;
Christensen, 1997; Rogers, 1997). This changs in focus also recognises that ecological and
social systems are inherently more dynamic and unpredictable than wag first imagined.
Surprise is inevitable as the systém jtself is a moving target (Holling, 1995; Gunderson 2t G/,
1995; Christer:sen, 1997).

Ecosystem management involves tho maintenance or recovery of biological diversity and
places greater emphasis ok conserving fundamental ecosystem processes (Smith er al, 1993;
Cortner and Moote, 1994; Grumbing, 1994; Czech, [995; Galindo-Leal and Bunneil, 1995;
Lajeunesse ef af, 1995: Sparks, 1995, Wear ef af, 1996; Christansen, 1997), Ecosystem
managemient i§ not a strategy for eliminating uhcertainty, which is mewtable in managing
- ecogystoms, instead |taclmowledges its mevntabllltyandaccommodates 1t (Chrigtensen, 1997),
Given the uncertainties, it is essential that the m..nagement systems be adaptable (Holling,
1995; Gunderson et al, 1995). As Holling {1995) expresses it “leam to manage by change,
rather thun simply to react to it”, Thisapproach 1, .onservation management has been widely
advocated for the last iwo decades and is known as “adaptive management” (Hollmg, 1978;
Waltcrs, 1986), :

B Adaptive management

Originally adaptwe management was intended to be an inductive approach utilising
comparative studies that blend ecological theory with observation, with the design of planned
interventions in pature and with human response systems (Holling, 1978; Walters, 1986).
Adaptive management has been adopted in theory throughout the world for neariv 20 years,
however it has seldom been successfully translated into practice in the form originally intended
by its early proponents (McLain and Lee, 1996; Wetiers, 1997) - this is especially 50 in Africa
(Rogers and Bestbier, 1997},

Although adnptive management systems should be adaptable to variation in the environment
(including impacts and needs of humans) from location to location, they should also be

Chapter Twa - Barviers end Briiges Between Sclentists and Managers in Caonservation 29



adaptable to inevitable cha.rlgcs in those enviromments through time (Walters and Holling,
- 1990; Haney and Power, 1996;  istensen, 1997). These management systems should
acknowledge the provisional mature of existing models and information bases and be adaptable
to new information and understanding, '

The realisation is growing that to be adaptable anid accountable, management goals must be
stated in explicit operational terms (Coombes and Mentis, 1992; Christensen, 1997; Rogers,
1997), informed by the best available models and understanding of ecosystem furiction, and
tested by carefully designed moniforing progtams that provide accessible and timely feedback
to managers (Hanéy and Power, 1996; Christensen, 1997; Rogers, 1997). Conservation
management must have organisational structures and processes which can be adapted in the
face of changing information about how the organisation and scosystems operate to engure that
this happens (Christensen, 1997; Rogers, 1997). Managers cannot defend their actions in
open, transparent governance systems (Rogers and Bestbier, 1997), and it is difficult to
incorporate research into the management context without axpli'cit goals. Thus, a forward
planning, strategic component must be more formally incorporated into adaptive management
systems to ensure acceptability and accountability (Parrish et af, 1995; Rogers and Bestbier,
- 1997), :

" The concept of setting goals is exploréd forther here, before the organisational dynamics which
"operate in conservation organisations ate discussed,

Setting goals. A central principle or theme of ecosystem management is that it requires
explicit operational goals to be set (Haney and Power, 1996; Christensen, 1997; Rogers,
1997). Identification of the vision and objectives shouid be the first step in the decision
framework (AckofF, 1970: Armstrong, 1990; Coombes and Mentis, 1992; Keeney 1992).
Apparently, this is cbvious, yet observation of the current practice in conscrvation
management indicates otherwise (Coombes and Mentis, 1992; Reckhow, 1994; Christensen,
1997), Currently too littls time is spent identifying and agreeing on objectives and goals
(Reckhow, 1994).
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Goals must be well defined becanse they influence the way information is organised and how
problems and potentials associaied with ecosystem management are perceived (Haney and
- Power, 1996). Thercfore, it scemns that emphasising the need for an effective intarface between
scientists and managers without considering well defined goals for management would be
counterproductive (Angermeier and Karr, 1994). The managers’ clarity of vision for the
mamaged system s eritical for the success of the interface between scientists and managers
because if managers do not ha /e a ¢lear vision and operationat goals, how can the scientists
contribute effectively to the conservation decision making process? Clearly stated objectives
and goals for conservation management enable scientists and managers to interact effectively
in defining the information required to achieve those objectives and goals,

Goals cannot be set in isolation as they are dependent on the vision and objectives of the
management body (Blackmore, 1995) and other stakeholders. They should reflect the
information gathered duﬁng exchanges with stakeholders, including socioeconomic and
cultural considerations (Haney snd Power, 1996).  The business literature abounds with
methods for seiting goals (Ackoff, 1970; Keeney, 1952; Kaplan and Norton, 1996; Maser,
1996) ranging from informal approaches (Maser, 1996) te more formal one such ay Keeney's '
(1992) value focused approach. A common thread is tl_mir hierarchical nature, with the
broader, more strategic statements of intent at the top and the operationa] end-poiits at the
bottom of the hierarchy.

Different disciplines and paéple use terms such as objectives, goals, mission or vision
differently (Ackoff, 1970; Keeney, 1992; Maser, 1996). Goals, to some, are the broadest
category at the top of the hisrarchy but to others goals are tightly defined at the bottom of the
hierarchy. The Harvard school of thought (Keeney, 1992; Kaplan and Norton, 1996) which
s prominent in the business world places objectives at a higher level than goals,

Conservation geals. The central or general goal of conservation, if one accepts the
ecosystem-based approach tomanagemient is one of maintaining ecosystem integrity (McNezly
et gl, 1990; Grambine, 1994, Mangel ef al, 1996). Other mors specific goals are maintaining
viable popuiations, ecosystem representation, maintaining ecological processes {i.e. natural
disturbance regimes), protecting evolutionary puténtial of species and ecosystems, and
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accommodating himan use in light of these {Owen-Smith, 1988; McNeely ef al, 1990; Smith
et al, 1993; Grumbine, 1994, Mangel et al, 1996},

Conservation goals should be defined for structural, compositional and functional criteria
(Rogers and Bestbisr, 1997), which have implications for the spatial, temporal and
qualitative/quantitative resolution, Implicit in these eritetia are confidence fimits, i.e, an
expecied range of values which must be achievable and therefore testable (Ackoﬁ:‘, 1970;
Bartol and Manrtin, 1991; Maser, 1996; Rogers and Bestbier, [997).

m Organisational dynamics of conservation organisations

Apart from operational issues like sefting goals, one also needs to consider the otganisational
'dynamu:s within the conservation organisations, Holling’s (1995) four-phase conceptual
modet of an adaptive system cycle (Figure 2,3) provides useful insight into the orgamsatlunal
dymmucs of conservation organisations,

Renewal Consolidation
Altematives implamentation

Innovation “Creative” destruction
Pollcy Crisls

Figure 2.3. Holling’s (1995) four-phase adaptive cycle that typify human
organisglions established to manage resources, The cyele emphasises a loop
fromi consolidation to two phases of destructipn and reorganisation, where
finovation and change assume a dominant rele,
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This model s based on an adaptive approach that conservation organisations should adopt if
they are to survive crises, learn from them and be suceessful in achieving their directives
(Gunderson et af, 1995}, According to Gunderson ef al (1995) adaptive, viable organisations
show periods of innovation, consolidation/stability, creative “destruction” as a result of a crisis
and then renewal or reorganisation (Figure 2.3). Those conservation organisations that do
not exhibit such a four phase cycle cannot adapt, and become locked into a *command-and-
control® management syndrome (sensu Holling and Meffe, 1996) that can be persistent, This
 has been the case in many South African conservation organisations before 1994 because of
the largely patriarchal mind set of the organisations™ management.

Most conservation organisations are established to carry out a set of policies, or & mission.
During this “innovation™ phase, a hierarchical bureaucracy is usually the type of group
established to implement the policics (Figure 2.3). Hawever, after ths policies are legitimised
the adaptive bebaviours often ceas2 and the main activities of the burcaucracy revolve around
becoming more afﬁcimtinimpl&m:ntihgthose policies (Gundsrson, 1995; Holling and Meffe,
1996). As a result, they spend most of their time and enetgy solving problems which might
reduce their operational effectivencss {Gunderson et af, 1995). This preference for solving
- immediate problems has led to “adaptive” management becoming “reactive” management that
cuts off the feedback loops (Figure 2.1) to science and internal policy/poal setting structure.s
(Rogers, 1997). This narrowing of attention, between the phases of innovatioh and
consolidation, causes strategic analysis and evaiuation to deteriorate in organisations
(Gunderson ef af, 1995). Ingvitably, crises oceur in management when the original
expectations, as determined by the initial policy, are not met or underlying paradigms shift or
governance systems change, Consequently, organisations experience a loss of flexihility and
adaptability, while the resource loses resilience {semsi Holling, 1995). The development, and
choice, of altemative plans then tzkes place during the renewal/reconfiguration phase
{Gunderson ef al, 1995).

A lack of understanding is prevalent in conservation circles of how to initiate and
institutionalise such an adaptive approach to management, yet it is absolutely fundamental to
effective conservation, In particular, the capacity must be developed to ensure that the
“destruction” (sensu Gundersou ef al, 1995) of established organisational structures or
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processes that have failed to respond adequately to a crisis remains creative and does not

" degenerate, Gundarson et af (1995) and Rogers and Bestbier (1997) have proposed that the
“renewal” phase must be based on sound scientific foundations, and must prmduce an
acceptable, achies 2ole and auditable set of goals. These goals must provide tho v . is of
operations in the next “consolidation/stable” phase but not be so rigid as to lock the
organisation intoa *conirmand-and-control’ (sevisuy Holling and Mefie, 1996) management style
(Rogers and Bestbier, 1997). The successful conservation organisation would therefore adopt

 astrategic and goal directed, yet adaptive, manngement modus aperandy. .

Strategic management explicitly requires forward planning and therefore demands a structured
gystem to maintain “organisational memory” (Rugers and Bestbic:, 1997}, since future

 managers must be filly aware of how . ! +*+ <zir predecessors set the path they did, All the
reé.éoning and tho decisions taken mus. - vded, and a process set up whereby they are
frequently revisited, If not, management beomnes.subv_erted by personal agendas and the -
“pseddc-&cts“ {sensu Holling, 1993} generated by deductive reasoning (Gunderson ef ol
1995). Unfortunately, many conservation organisations do not maintain or cultivate
organisational memory because of their lack of direction and reactive management style, as
well as a high turnover of gtaff. This is a major reason why the organisations are reactive and
why science offen is not.incurparated imto management.

= The role of individuais in management

Particular groups, or types, of people emerge and appear to dominate in the transition among
the four phases of organisational change (Gunderson et a/, 1995). Four types or groups
appear: bureancrats, activists, catalysts an formal decision makers (Gunderson ef al, 1995),

Bureaucrats carry out activities from the innovative/exploitative to the consolidation phase in
the process of implementing policies (Gunderson ef al, 1995). Bureanctats focus on
increasing efficiency and ask such questions as “are we doing things right?”, instead of “arc
we doing the right things?” (Gunderson ef af, 1995; Waiters, 1997). The insular nature of
their operations contributes to their surprisé in the face of inevitable future crisis,
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Activists are critical for the”creation” of the criscs that can cause a shift from the
consolidation to the “creative™ destructive phase (Figure 2.3) (Gunderson e af, 1995), They
identify issues that they perceiveas in“dequately addressed by the organisations, and they then.
arouse the public and expose organ.  .onal vulnerabilities, If they succeed, a period of crisis
can occur that exposes the inadequacy of the existing management and creates a demand for
new approaches and ideas, '

At this puiht a new set of ‘actors’ emerge. They provide the initial foundation for effective
adaptation by developing an infegrated understanding of the system and by defining altenwative
policies and possible futures (Gundersen et al, 1995). Typically, alternatives are created by
a group of technical, yer visionary, people called the “shadow network (Gunderson ef af,
1995), who fiunction outsids the organisations bt who have contacts within them. These
" groups are iz many ¢ases academics or scientists, who 2ct as catalysts by ﬁmhtatmg the
transition from ctisis to reorgamsauon by developing new Jearning, transforming strategies

andesmbhslungnewgoals (Gunderson et af, 1995). o

The secord set of activities that can then actually “lannch an adaptive lurch into a new
regime™ requires “alpha™ groups that are more formally empowered than the self organised
“shadow network” (Gunderson et af, 1995). A key ingredient to success of these alpha groups
" is the ability to create credible futures while resolving issues of the past. The alpha groups
come in a variety of co . Seurations « they range from alliances among provinces or nations,

-to elected groups to appointed commissions or boands.

Three types of individuals play key roles - visianaries, respected integrators and loyal heretics
{Gunderson ef af, 1995). Visionariss appear to span multiple group activities for , *ample as
an activist, by injecting conflict, and as an alpha person, who reframes new strat gies. The
wisg integrator is respected by those on the inside and outside of the system and is able to ure
traits of honesty to ¢ranect knowledge to power whils countering political winds. The loyal
heretic, or rebel bureaucrat, is critically important in preparing bureaucracies and other
organisations for change by maintaining strang personal contacts inside and outside the
organisation. :
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These groupings can oe helpful for pragmatic managers who would like to translate the
corcepts of an adaptive organisation into practice. An adaptive organisation woukd likely
have these functional roles filled by 2 variety of individuals. Thus the development of an
effective interface between scientists and managers must take cognisance of the adaptive cycie
{Figure 2.3) and of the extraordinary influencs that individuals, within the organisation and

* without, exert on organisations. While Gunderson ¢v af (1995) have focused on the roles that
individuals play mestly outside the organisation (except the loyal heretic) many of these roles
could be played within the organisation to make it adaptabla from within,

2.3  What are the “barriers” between scientists and managers‘?_

A contrast of the different cultures of science and managemeént, as well as a basic
understanding of what science can contribute to conservation management a (section 2.2.%)
and of the conservation management context (section 2.2,3) provides the basis for identifying
the following barricrs to communication and infornation transfer between scientists and
managers (and hence to developing an intertars butween the two): .

i Differences in “cultural™ goals of mansgrs and sci “ntists i.e. the delivery of benefits
by managers versus understanding Jy scientists, leading o poor communication and
mistrust. '

i Scientists and managers operate under a “strategy ofhope™. Scientists “ hope™ that
their research results, as they stand, will be incorporated into the managetment
process, while managers assume that the decisions they make are right.

iii Managers feel that scientists do not preduce the products that they require for
effective management, Managers do not know how to ask the right questions of
scientists.

iv A lack of accountability and quantitative evaluation in conservation management.

v Canservation manage.ment has been based on the “balance-of-nature”™ paradigm:
therefore it is speciea-focused, which is in shary contrast with the ecosystem, “nature-
in-flux” paradigm that the scientists accept.
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. vt

Conservation management has relied on intuitive, ad o decision-making resulting
in @ problem-by-problem curative approach, Lack of adaptive managenent and a
lack of forward thinking, goal-orientated management.

Lack of uoderstanding of organisational dynamics and how scientists and managers

can interact effectively,

Lack of organisational memory,

These barriers can be grouped into three main types for the purposes of this study, namely:

I.

“Strategy of hope”. (Barriers i, i, iii). In the past, efforts were concentrated on

. research for the purpose of providing & sound scientific base (understanding) for

informed decision making. Less attention has been directed towards ensuring the
exchange of information betwesn researchurs and managers. Together with cultural
diffcrences, the result has been an unsatisfactory level of incorporation of research
findings into management, and of management realities and needs into research
(Cullen, 1990; Breen of ¢f, 1994; Underwood, 1995; Mangel er al, 1996). Good
research and development organisations kaow that to avoid this, vigorous and often
structured information (technology) transfer systems must b instituted (Van Viietand
Gert<r, 1992; Rogers, 1997). If ecology is to move beyond the "strategy of hope" it

. toq must have an explicit ~venue and pracess for information transformation and

transfer to, and from, conservation managers (Rogers, 1997).

No explicit protocols for defining scientifically-based operational goals in
conservaiion. (Barriers iii, iv, v), Conservation management is shifting the emphasis
from managing species for their intrinsic value, to managing them for their interactive
roles in ecosystem functioning, and for their role in promoting heterogeneity in system
structure, composition and functioning, in time and space (Pickett et al, 1992; Rogers,
1997), A purely custodial, wait-and-see, ad hoc approach to conservation
management must give way to a more auditable poal-orientated, strategic approach
{Rogers and Bestbier, 1997). Conservation manﬁgement must adapt from reacting
to surprise events of nature, to pro-actively providing accountable, strategic

management (section 2,2.3), Such an adaptation will rsguire of many conservation .
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managers a revolution in thinking and modus operandi, Therefore, general protocols
to heip managers in generating goals and initiating a strategic management style must
- be deveioped. '

3. No explicit mechanism or 1ol Jor ensuring organisational memory. (Barriers vii,
viii). Stratepic management explicitly reguires forward planning and therefore
demands a structured system to maintain “organisationsl memory”, since future
managers must be fully appraised of how and why their predecessors sef the path they
did, All the reasoning and the decisions taken must be recorded, and a process set up
whereby they are ﬁ%qﬁenﬂy revisited. If not, management soon becomes highjacked
by personal agendas and the “pseudo-facts” gencrated by deductive reasoning
(Gunderson et i, 1995).

Conscious effort must be put into developing and sustaining an exchange of information (in
various formats) which both groups vecognise as having value to break down ar, at least, to
avercome the barriers betwaen scientists and managers (Breen ef af, 1994; Bagret and Barrett,
1997; Rogers, 1997). This may require breaking down long standing and rigid organisational,
professional and personal barriers (Mangel e¢ af, 1996; Christensen, 1997), as well as chanpes

in the modes of communication and changes in the reward systems of managers and scientists
(Christensen, 1997; Rogers, 1997) The rest of this chapter explores various strategies for

overcoming these harrjers.

2.4 Creating bridges to overcome the "barriers” betwsen scientists

and managers

Various strategies for overcoming the barri . have been suggssted in the literature or are
currently in place, The ability of the particular strategies to address and overcome the
identified barriers (section 2,3) is explored below,

Chaptar Two - Barriars and Erkiges Between Scisntista and Manegers in Conservetion a8



24.1 _ Scientific brokers

Scientifi¢ information brokers or, as Cullen (1990) refars t6 them, “purveyors of fine ideas™
could be mediators between managers and scientists, transforring information among sclentists
and between sclentists and managers. Although the broking fimction is becoming more
established in the more general field of envirohmental manzgement, where consulting
companies act as “Iinkz:_ge agents" between scientists and managers (Cullen, 1990), there is
not the equivalent service industry in consarvation management (Rogers, 1997). Although
Cullen (1990) proposed scientific broking *s  strategy for the transfer of information, he does
not suggest how it would transfer information across and in what format, thus scientific
broking fulls foul of the “strategy of hope”. Cleatly thera is 2 need for an explicit interface
between scientists and managess which allows for the effective tramsfor of relevant
information. | ' '

Althoughsmmrbﬁcbrahers may act as Iinkageageﬁts between scientists and managers, they -

. cannot effectively perform their fimction of transferring relevant information if management
does not have a set of operational goals and clear -infonmation requirements to achieve those
goals, Transferring information just for the sake of it falls foul of the ‘strategy of hope” as
well,

Note that the function of scienitific brokers dees not include that of ensuring crpanisstional
mernory, that must vemain the responsibility of the conservation orgamisation, although the
scientifis broker can aid the process. The wise integrator {sensu Gunderson ef g, 1995) can
asswne the role of the scientific broker as he ia a tespected individual whe synthesises,
integrates and communicates information to managers and scier .. |

2.4.2 The role of sclentists within conservation organisations
Many conservation organisations employ statf with sclentific training. However, the

organisations rarely use fhem effectively as scientists (Thomson, 1986; Cullen, 1990). All
too often they are relegatad to management reies, for which they have no training, with little
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time or reward for \.aishing scientific work, submitting it for peer review and publication. The
organisations often see these as indulgences, so scientists are often swung in and out of
problem areas, rarely writing up their findings propery {Cullén, 1390). At the same time
many do not keep abreast of the latest developments in the scientific field, because they
become caught up in “ad hocrasy” (Eidsvik, 1996), so their-role in transferring scieatific
information fo managers is impeded. This is often the case it South African canservation
organisations where these scientists fall between the cracks of science and management
(Kruger, pers comm), These staff ar not rewarded as scientists so they are not recognised by
their scientific pesrs. Unfortunately, they are also not rewarded as managcfs; so they are not
accepted into either camp, The conservation organisations must be clear about why they want
scientists on their staff {Cullen, 1990} and create appropriate reward systems,

Like scientific brokers, the role of scientists within conservation organisations is often impededt

if management does not have a defined direction i.e. a clear set of operational goals. Often
these scientists take on the role of loyal heretics (sensu Gunderson ef af, 1995) and can be
_ instrumental in precipitating change within the organjsation, .

- 24.3 Networking

Numercus people (Cullen, 1990; Pringle et ai, 1993; Dcwbe'ny and Pringle, 1994; Huenneke,

1995; Mangel ef al, 1996; Holling et a/, 1997) have advocated the development of formal and
informal networks between researchers and managers todevelop the interface. These networks
would enable the establishment of: (a) strong personal links between scientists and managers
(Pringle 2 &/, 1993; Dewberry and Pringle, 1994; Huenrieke, 1995; Holling ef al, 1997},
based on mutual respect and sound information (Mangel et a/, 1996), and (b) cooperative
arrangements between national scientific organisations and organisations involved in
conservation management. Scientists, for instance, can provide their expertise to conservation
organisations and this can be facilitated by the creation of resource dutabases that list the
naries and addresses of interested scientists (Pringle ef o, 1993; Dewberry and Pringle,
1994),
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Although these networks are important in cstablishing contact between scientists and
- managers, they do not provide an explicit mechanism to ensure the trausfer of formation in
a uscful format and can once again fall foul of the “strategy of hope”, These networks may
provide the breeding grounds for developing new products to service the interface, for
example protocols for defining operationat goals, They may also facilitate the transition of an
adaptive organisation from the crisis phase to reorganisation by developing the appropriate
strategies and establishing new goals (Gunderson ef of, 1995) A network is inter-
organi.éat_ional and therefore the “organisational memory” for a particular organisation caonot
reside within i, therefore buiiding networks does not overcome the “organisationa! memory”
barrier. '

244 Better science - better impact

Good research serves as the scientific justification of good management (Parrish er af, 1995;
Wiens, 1997). It has been suggested that for science to be more useful and to enable the
transfer of information, it must be better seience (Cullen, 1990). However “doing better
science” does not ensure that it will be incorporated into the management process or
transferred to the managers for that matier! Doping “better seience” also does not ensure that
it is usefisl science. Once again the "strategy of hope" is evident here. There seems little point
investing in furthier scientific rsearch if the information that is already available is not hetter
used to manage the sy~om (Cullen, 1990). Also, conducting “better” seience doss not ensure
that “organisatinnal memory™is developed and maintained. Conducting “better”will not result
in the development of an explicit protocol for defining poals, however “better” scivnce will
ensure that the operational goals that are defined are based on the best availabls knowledge
and thetefore may be more accurate and relevant, '

24,5 WModelling

Models are defined as being "purposeful reprasentations” of systems, be they .“0"59@ nal
models, mathematical simulation models or expert systems, Models, when perceived as
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quantitative or qualitative (Starficld and Bleloch, 1386) descriptions of current understand.ng,
can be an effective form of communication between scientists and managers, especially when
considering alternative management scenarios (Peterson ef al, 1997, Starfield, 1997, Walters
1997).

Ideally models can be vsed for projecting and comparing alternatives in a decision making
environment (Peterson et al, 1997; Starfield, 1997; Walters, 1997), Records can be kept on
how the decision was taken and how the projections were used or why they were ignored, The
most efficient monitoring scheme for evaluating the decision and the modsl itself can be
determined by using the models, where the decision and the model are reviewed regularly and
revised accordingly, This is un adaptive environment with built-in procedures for Jearning
from experience (Walters, 1997). Such an environment can provide cortinuity in the face of
 personne! chrages (Starfield, 1997) as models, like long-term data sets, becme 2 part of the
orgauisational memory. Unfortunately, many modelling efforts have been plagued by
diﬁiculti-:s it representation of cross-scale effects, lack of data on key processes that ars
difficuit fo stady, and confounding of factor effucts in validation data (Walters, {997}, Also,
modelling becomes an end in itseif instead of the means to an end, often leading toa 'battle of
the models’ {Walters, 1997},

Although models can be used effectively to overcome twa of the three barriers (“strategy of
hope” and ensuring organisational memory), there is a major constraint - mary conservation
managers and even scientists are wary of models as they do not have the expertise required to
use models effoctively (Ritchis, 1939; Swrficld, 1997), |

24,5 Atechnological interface

Rogers (1997) has suggested that scientists must formalige their concept of research and its
application, if they are to appreciably inpact conservation and ensure information transfer.
The solution is not a two part process of research and its application, but rather a three part
process - research, the transformation of that research into a useful product, and the transfer
of the transformed research to managers. Establishment of appropriate infrastructure,
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standards and routing is needed to ensure successfil information/technology transfer (Rogers,
1997). Vigorous and structured information/technology tiansfer systems must be instituted to
achieve this (Van VIeit and Gcrbe_r, 1992). The development of these transfer systems or
‘technological interfaces’ should be guided by a basic set of principles; product development,
transfer processes, form and function, feedback, and building consensus (Rogers; 1997).
More detail about these is provided in section 2.5, o

On the broad scale the interface between scientists and conservation managers could operate
in the same way that pharmaceutical companies form the interface between the science of
biochemistry and the medical practice, and civil engineering the interface between physics and
construction (Rogers, 1997). Although at 2 smaller scale, for example a national park, the
interface could take the form of a decision support system which providm structure and
process to the inferaction between science and management (Breen et af, 1994; Rogers, 1997).

2.5. A structured interface as a bridge

Fach of the above stratégies has limited value in isolation, however in combination they can
‘be effective in overcoming the barriers between scientists and managers as aspects of each of
the strategies can be used to develop and maintain the interface.

Eeological scientific endeavour and conservation management are distinet processes, thus an
effective interface must explicitly link the two processes of management and research (Figure
2.1) (Breen et af, 1994; Rogers, 1997) to be successful and io ensure that it overcomes the
barriers identified (sz2ction 2.3},

The following conceptual framework of a structured interface was constructed to aide the
general discussion in the thesis and also to provide other researchers who have identified a
nezd to develop similar interfices between scientists and managers, with a solid starting point,
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Figure 2.4 A conceptual madel of the interface between scientists and managers, The interface
oognzisls of three primary elements - processes, neople (or the roles they play) and producls,



The conceptual framework is based on Roger’s (1997) principles of product development,
transfer processes, building consensus, feedback, and form and function, and it has three
primary elements; Processes, Products and Peaple (Figure 2.4). Each of these clements is
crucial to the success of the interface and is dependent upon the others. Products that are
- useful to management may be developed, but if there are no processes to ensure that resgarch
and’ management products are transformed into useful products and transferred between
scientists and managers the interface will fail. ‘The specific roles that peaple play within the
interface epsure that the products are developed, transferred and utllrscd, and that feedback
Ioops are maintained,

2.5.1 Processes within the interface

Four “interface” pmmneedto beimplemented to ensure that the researchers andrrmuﬁgers. '.
interact in a fruitful manner, Firstly, iransformation processes:- ecological products and
management products need to be “translated” or transformed into formats that are useful for
input into either the hypothetico-deductive ecological process or the management process.
Secondly, product development:- means of developing the products need to be ideutified and
explicitly implemented, Thirdly, transfer processes:- once the products have been developed
they must be transferred. Fourthly, feedback processesi- o ensure contmuxty of
communication, understanding and consensus building, feedback processes alsoneed to be put .
inplage, Theexact details of these processes will depend on the arganisations and individuals
involved.

2.5.2 Products of the interface
An interface naust develop "products” that can be used by the scientists and/or the managers,

to enable the transfer and dissemination of infermation and thereby overcoms some of the
barriers between the two.
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The products of ecological research are papers, reports, theses. -esearchers and an expanded
base of ecological/scientific knowledge. The products of conservation management tend to be
the supply of goods and services, and monitoring data.

The interface transforms these products into other products or tools that can be used either in
management or fo generate rescarch. For example, problems in management can be
transformed into hypotheses that can be tested by ecologists, Monitoring data are also useful
for generating hypotheses. Ecological theory, if transformed into syntheses, models or other
tools/products provides the sclentific basis for defining operatioal goals in the management
process. Other interface products would include monitoring techniques, consensus building
techniques, technological tools such as Decision Support Systems, and protocols,

Many products that conservation management needs have already been identified and some
~ have been developed, at least in prototype {Rogers, 1997). Markov decision theory, for

- example, can be used to choose between management options for a threatened metapopulation
(Possingham, 1997), while a rule based model developed from the specialist knowledge of
numerous aquatic ecologists can be used for managing salt lavrls in an estuarine lake
 (Starfield e al, 1989). However, under the new ecological paradigm of “nature in flux”
{Pickett et al, 1997) conservation management will need new methods for describing system
heterogencity and flux (Rogers, 1997). Dealing with environmental change emphasises the
need for predictive models and monitoring procedures to deat with environmenial uncertainty
{Peters et af, 1997; Rogers, 1997).

To ensure that these “interface™ products are developed the four interface processes must be
in place,

2.5.3 People of the interface

To be successful, the interface must engage the energies and falents of all who have a stake

inn it. Individuals and small groops of individuals exert extraordinary influence within
organisations by performing distinctive roles within, and without, the organisation. It is this

Chapter Two - Baiars eyl Br..iJes Between Scientlsls and Mansgers In Conservation 48



influence that provides a partial antideis to the people who perpetuats “command-and-controf”
(sensu Holling and Meffe, 1996) strategies that often parmeate bureaucracies.

Certain roles of individuals have been identified (Ganderson ef al, 1995) which are critical to
the sucoess of such am interface: -

The loyal heretics or rebel bureaucrat is critically impottant in preparing
bureaucracies and agencies for change by maintaining strong personal
cantacts both inside and cutside the organisation, and by “championing” the
need for or the uss of mterface products,

"“Grey enl.1ences” are respected, wise individuals who synthesise, mtegrate,
and communicate information. Ths wlse integrator is respected by both
managers and scientists on the inside and outside of the organisation and is
abile to wtilize traits of honesty while consecting knowledge to power in spite

. of countervailing political winds.

Informal collegia of academics, researchers and managers are often the
breeding grounds for new products to service the interface. People within
thess networks also assums the role of technologists and facilitators.
Technologists transform the scientific information into a format that is useful
for the managers: ﬂ:mmayrangeﬁomasmmiecmcepﬁwlmodeltocmnplmg
hiphly computerised Decision Support Systemns, :

Scientific Information brokers act as “purveyors of fine ideas™ {Cnilen,
1990), they are mediators between managers and scientists, transferring
information ameng scientists and between scientists and managers, Very
often thess people are scientists or managers who recognise the need for this
Tole, _
Facilitators build consensus belween scientists and managers and where
necessary other parties. Facilitators may also be people within the particular
organisation who have tha particular skills, or independent persons. from
cutside the organisations, .

Chapter Two - Bariers and Bridnes Between Sclentists and Managers I Curlservaﬂm 4



26 The next step...

The Nylsviey Natﬁre Reserw was chosen as a case study for this project as many of the
barriers and meIems described in this Chapter have been, and are being, met there. It thus
provided an ideal, “fext-book” example for which an interface between science and
management could be developed. The lessons, principles and concepts derived from this case
study could then be used to guide interfacing science and management in other contexts.

f
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CHAPTER THREE

Nylsvley Nature Reserve: A Gase Study

3.1  Intreduction
The main purpose of this chapter is o address Objective Two:

Identify the barriers between the scienusts and manngers of Nylsvley Nature

Reserve,

'The evolution of the management 1nd science of the reserve provides the context for
identifying barricrs between the scieatists and managers of Nylsviey.

3.2 Approach used to identify barriers at Nylsviey

Information was gathered to detorming the barriers between management aud seience of the
Nylsvley Nature Reserve by:

¢ Conducting interviews with numerous managers from the Northem Province
Department of Apriculture, Land and Environment c¢heveafter reforred to as the
Départment), two lendawners on the floodplain and various scientists familiar with
the Nylsviey Nature Reserve and the floodplain (ses Appendix A), '

. Making personal observations as a result of infornial interaction with the reserve
manager and the other Departmental managers, as well as personal experience ag 2
“geientist” interacting with the reserve’s tmanagement,
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. ngewmgﬁlesandmanagementplansheldbydze regerve smarmgemcntmdatthe
Department’s headquarters in Pietersherg.

. Reviewing published literature on the reserve and the floodplain.

3.3 The Nyl River System

The Nyl River systemn is located in the semi-arid, bushveld-savanna region of the Northern
Province, South Africa (24° 39'S, 28° 42'E) (Figure 3.1). The river drains into the
Mogalakwena River, forming a component of the broader Limpopo drainage system (Higgins
et al, 1996), A key component of the Nyl River System i3 a 24 000 ha floodpiain,
characterised by periodically inundated grasstands (Noble and Hemens, 1978), The floodplain
system js of considerable value both as a conservation and agricultural asset, ‘The fertile
alluvial soils of the floodplain support both crop and livestock farming, as well as a growing
eco-tourism industry which is underpinned by a diverse community of waterfow! (Higgins ef
al, 1996). On g sub-continental scale the floodplain, when in flood, provides a waterbird
breeding habitat, rivalled only by the Pongolo River floodplain of Zululand, South Africa, and
the Qkavango Delta, Botswana (Higgins er al, 1996).

Less than five pereent of the floodplain is under formal govemmént protection. the rest is
‘privatsly owned (Tarboton, 1987b; De Vos, pers comm; Mamewsck, pers comm). Nylsvley
Namre Reserve (Figurs 3, 1) with the recent acquisition of Vogelfontein is now 2 5284 ha (De
Vos. pers comm) provitcially administered Nature Reserve. It formis the core oi the growing
eco-tourism industry on the floodplain, which in tum is a cors element of the regional network
of wildlife parks, private reserves and bunting areas (Higgins ef af, 1996).

Refer to the Information module of the Nylsviey Mansgement Information System (Chapter
6) for more detailed gcological information on the reserve and the floodplain,

Chapter Threa - Nyfsvlay iNature Jessrve: A Cass Study 50



Natura
Reserve

- b - \E 5 Hkm ' B
b

Figure .3.1 ':I"he Nyl {loodplain, its tributaries, towns and the Tesert ¢ (modificd form Tarbuldn.
1987b).
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3.4 The svolution of Nyisviey Nature Reserve’s management and
research

The emphssis of the management and the research conducted at Nylsvley Nature Reserve has
undergone mumerous changes since its proclamation in 1974. The evolution of the
mebagement of the roserve, and the research associated with it, is briefly described to provide
thecwmfurldenuﬁmgbamembetwwnﬂmsawhomanagathememandthose
researching the ecological systems within it.

The “evolution” of managemant of the Nylsviey Nature Reserve can be depicted by using
Holling’s four-phase cycle (Figure 2.3). The initial jnnovetive phase was defined by the
proclamation of the reserve and the setting up of the appropriats bureaucratic structures.
Withie 2 short period xiiauaggment entered into the conservation phase with a strong
““command-and control”™ style of management. Management entered the “creative” destructive
phase in the eérly 1990s becanse demards on the water resource increased and thera were
significant country-wide political change, Subsequently in the late 1990z it has entered into
2 reqewal phase, Each of the phases is considered in more detail in the following sections.

34,1 The innovative phase

The farm “Nylsviey' (3120 ha) wes purchased by the government in 1974 and proclaimed a
Nature Reserve. I was then inanaged as a Nature Reserve by the Division of Nature
Conservation, Trangvaal Provineial Administration (TPA).

The reasons for establishing the reserve were primarily to breed rare antelope, namely Rean
(Hiprotragns equimis) und Teessbe (Damaliscus lunatus); protect the bird communities of
the floodplain , and provide = savanna research site (Scholes and Walkar, 1993),

During this “innovative” phase, many antelope such as Impala {depyceras meiampus), Kudu
(Tragelaphus strepsicerosy and Giraffe (Girajfa camelopardalis) thought to have beet
indigenous were reintroduced aitd the populations of the larger herbivores were controlled
annvally by culling, Fire was also implemented asa management tool, whers the resarve is
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“bumed in blocks of several hundred. hectares each according to the desree of grass
moribundity (Scholes and Walker, 1993), During this phase no adaptive policies were
implemented and soon the “innovative™ became the *conservative”, Oaly two of the three
ohjectives were actively pursned: breeding Roan and Tsessbe, and providing a savanna
research site. ‘The protection of bird communities was, and bas been to the present, largsly
ignored,

3.42 The consolidation phase -the 70s and the.aos

The managemsent approach of the TPA becaroe rather patriarchial and "command-and-control”
(sensu Holling and Meffe, 1996) as did most govemmental departments during the "apartheid”
era. Deeply entrenched bureaucracies are characteristically unrespansive to niew challenges
betanse the system discourages innovation and other behavioural variance (Holling and Mef¥e,
1996). ‘This was evident at Nylsvley with the emphasis on the then popular species-ocused
management approach (secnm 2,2.3), rathier than the revolutioﬁary or innovative “ecosystem
ntacagement’” approack, The species-focused approach to management at Nylsviey was
evident in the introduction of the endangered antelope species, Roan, into the reserve and the
initistion of a breeding programme although Roan had never occurred naturally in the region
(de Villiers, 1986). ' '

"The protection of bird comunumities on the floodplain however received littls, if any, attention.
Dam building, for irrigation purposes, proliforated on the farms upstream cf the resetve
altering the Brequency, extent, timing and duration of the flooding events on the floodplain at
the reserve and downstream of that (nggms et al, 1996). While this bas had significand
implications for the bird communities that normally migrate to the floodplain during floods
to breed and forage (Tarboton, 19870), no action was takg_n by the TPA to address these
{ssues even though they had the explicitly stated cbjective to protect these bird communities
(Scholes and Watker, 1993).

More than a decade after the proclamation of the reserve, a management plan was finally
proposed, loosely based on “adaptive” management guidelines (section 2.2.3). . Large
mammals that could be placed on the reserve with some success wete first identified and ouly
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then wers thres objectives defined for the reserve (de Villisrs, 1986). According to de Villiers

(1986) a management plan could then be drawn up from these objectives. Unfortunately, the

proposed manegement plan for the reserve went no further than highlighting three objectives.

No subsequent poals or action plans to explicitly meet the objectives were drawn up . The
- following were proposed as objectives for the reserve {de Villiers, 1986):

. Conserve a unique natural phenomenon, namely the flocdplain, with its associated

_ animals (especially Reedpuck, Redumra arundinun) and bird-life (migrants).

* Conserve a rare animal species, namely the Sable antelope (Hippotragus niger).

. Promote/advance ecological rescarch, : .

Althongh these “official” objectives indicate that the management eraphasis was to have
embraced 2 iove ecosystetn-based approach to managing the reserve with the emphasis on the
flocdplain, the reality of it was very different, ' : :

The breeding siiccess (they were not actively breeding) of Roan continued to be the single most
jroportant consideration in managing the reserve and it influenced most management decisions,
even though in © 1986 management plan Sable were targeted as being worthy of
cusarvation, not oan. Sable, bowever, were never introduced to the reserve, This indicates
a number of problerns, Firstly, there may have been bureancratic resistance to the change in
objectives, or it may have been because of a Iack of organisational memory, Staff changes
may have resulted in the management plan being *lost’ for a while new staff seitled in. ‘This
also points to a lack o accountabitity - ifthe managers were held accountable for their actions
and measured according o their performancs in attaining objectives the Sable objectives may
have been followed through,

The reasons for tha lack of follow-up on Sable are unknown, but it points to a lack of
“organisational memory™ as well as accountability for decisions mads,

During the 1970s and 1980s there was a high turnover of staff in the reserve, specifically the
reserve manager (tanger). This may be because the reserve was, and is, considered to be a
stepping stone to more senior positions within the conservation organisation. This high
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turnover of staff coupled with the lack of documentation of decisions may be the reason for
the low levels of “organisational memory™,

While one of the original ohjectives was to protect the bird communities of the ﬂoodpléin, and
then later to conserve the floodplain, ecole’. . "esearch focused almost exclusively on the
savanha areas of the reserve until 1990. This “.rates, yetagain, that the objectives did not
play a significant role in Nylsvley's management,

The reserve was the principal site for the South African Savanna Biome Programme, which
van from 1974 until 1990 under the auspices of the Council for Scientific Research (CSIR).
The programme was intended to be strategic research aimed at ultimately itnproving savanna
management (Scholes and Walker, 1993), T - nartment of Agriculture, which had the
responsibility for the strategic research needs sitle industry, was a chief motivator for
 the research, The TPA's Division for Nature Conservation, which was responsible for wildlife
bn state land in the Transvial, managed ihe reserve and actively participated in the initial
research phases. These bodies were represented on the stesring committes, However, with
time, the “user™ organisations became loss involved and the crucial task of transferring and
interpreting the wealth of infornation generated from the reserve studies into the management
framework has ozcurred by chance, if at all (Scholes and Walker, 1993). This occun'ed
despite the £ ct that managers and researchers were domiciled on the reserve and were in daily
confact. '

3.4.3 ‘“Craative" destruction - the turbulant 90's

Tnereasing population demands on the very limited water resources of the Waterberg
catchment and a constantfy changing political environment precipitated changes in the
emphasis of the management of the reserve and the type of research conducted on the reserve.

Increasing urbanisation and gmwﬂl of informal settlements in the Nyl River Catchment is
. placing considerable «tram on th: wuter rysmrces of the Nyl River System, necessitating
further water resource exploitation (Higgins ef al, 1996). The Department of Water Affairs
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and Forestry (DWAF) now recognises the legitimate claim that the “environment™ has to
water, along with other users such as industry and agriculture, Under this scenario, an FRD
Special Programme was initiated in 1990 entitled “Nyisviey as a functiona! unit of the
landscape™ (Higgins et a/, 1996). This programme which engaged in ecological and
hydrological studies of the fioodplain {Higgins and Rogers, 1993; Higgins et af, 1996)
represented a shift in emphasis from savanna research in the reserve to ﬂoodplaih research,
'This programme has generated much valuable information in the form of journal papers,
reports #nd theses, that is relevant to management of the floadplain, yet very little of it has
been transformed into useful products for the managers.

South Africa has undergone significant changes and has often been thrown into crises since
the collapse of apartheid in 1992. One of these changes was the redesignation of the four
 provinces in 1994 into uine provinces. The reserve and floodplain row fall within the
boundadies of the Morthem Provinee, and therefore under the jurisdicBon of Department of
Agriculture, Land and Environmentat Affairs. This department is an amalgamation of the
former :ransvaal Provineial Administration and the equivalent departments within the
previous “homelands”. |

Much upheaval and stress was created in the Hves of the personnel within the Department
during the amalgamation of departments, Personnel were transferred on an ad hoc basis and
afler almost three years of continpal change, many people did not have permancnt posts, This
was the environment under which this study was conducted (1995-1997). Althouh this
environment had numerous diszdvantages for this study in that one often did not know what
to expect nor whom to contact, it was also advaniageous in some respects. Continual change
within the organisation created a culture receptive to new ideas, which provided the ideal
opportunity for the incorporation of the produats gencraredhythis study into the organisation.

During this time of changg, the management goals for the reserve as stated by the reserve
manager and the regional ecologist in 1996 (althaugh thers is . official documentation of
these), wers;

. To maintain the floodplain in a natural state with the associated bird-life, and
. ‘To breed the endangered species Roan and Tsessebe.
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The maintenance of the floodplain in a "natural state" was a stated management goal, however
such a state has not been defined and there wers no management guidelines or options for
managing the floodplain to this end, The ficodpiain was managed as a component of the Roan
breeding and conservation program, This conflict in what managers said they would do, and
what they actually did, was a source of tension between scientists and managers. Scientific
information was communicated to the managers that had implications for their decision
making but the inforination was not incotporated inw the decision-making process, Much of
this scientific information was either in a report or thesiz format and therefore not in a f~~mat

 that may have been of direct use for the managers. There have also been various brokering
attempts on the part of the scientists to integrate their information into the sianagers” decision
meking process, Numerous discussions and workshops with scientists and managers, some
of them mediated by the Foundation for Research Development, were held throughout the early
1990's but they were not very successfitl in bridging the “gap”. The managers felt that the
scientists were 1ot producing the products that they required, while scientists claimed that the
managers did not have clarity on the questions for which they required answers,

Recently a praposal was accepted to list the Hoodplain on the International List of Wetlands
of Infernational Importance especially for Waterfowl (Ramsar Convention), There are certain
fioodplain management criteria that the ménagem will have to meet inn terms of the Ramsar
Convention, such as wise use of wetlands (Cowan, 1996), which may conflict with their Roan
breeding program. However, the managers have not been able to initiate any protesses fo
develop explicit management plans and guidetines for the feodplain.,

No clear management approach or procsss was being followed by the reserve managers, which
hag resulted in fack of vision in addressing the flcadplain issue and management of the reserve
it general, Much of the decision making appears to be based on animal census data and
political agendas of higher level managemeat, rather than current and past scientific
information,

This lack of direction is cotnpoundsd by the sketehy information of the reserve and floodplain
on which the manapers base their decisions. They have a series of information documnents
(called "ecological files”) which contain incomplete records of vegetation monitoring programs
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and animz] census details. Other infonnation such as soil typss, management blocks and bum
blocks are mapped on A4 pieces of paper. Many of the files de not contain recent
information, and a disturbing propertion (81%) of them are empty. For exampls, no
information oo olijecti\ﬁ and policy is available, nor is there any information on aspects such
as topography, reptiles, pollution, archeological features, to name a fow (Kruger, pers comu).

344 Renewal into the 21st Century?

 Nylsvley's management ttepds to adopt an adaptive, yet stratagic, approach to managemesit
to-ensire that the changes (sattion 3.4.3) that have happened are “creatively” destructive md
not negatively destructive.

3.5 Barriers and bridges at Nyisviey

The precedmg discussion provides the basis from which to identify the barriers to unpmwd
management and information transfer in the context of the Nylsviey Naturs Reserve, which
can be stated a3 follows.

3.51 Bartiers

. . The preva!enbe of the "“Strategy of hope”. Both the managers and the scientists
' linked to the reserve have bes operatig under the “strategy of hppe;’. Although
tmuch seientific information is available for Nylsviey, it was not being transforred
effectively to the managars (Scholes and Walker, 1993, Rogers, pers comm), 'The
information that was provided had not been used to guide management decisions and
it was not in an easy-to-use format. ‘The managers also-felt that the scientists were
imposing their will and kmowledge on them, thus the communication between
scieutists and managers had not produced the desired effexts (i.e. effective information

transfer) and managers had not absorbed the potential of scientific information.
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A lgckof forward-planning, strategic management. There was no explicit pfutoéol
in pliace that identified operational goals to achieve the *“vision” for the reserve. The
management of the reserve was bureaucratic and resistant to chanige.

A lack of organisational memory, There was very little, if any, organisational .
memory for the reserve because of high staff turnover at the reserve and poor
information records. '

3.5.2 Potential bridges to overcome the barriers

The following needs had to be addressed ir developing a structured interface to overcome the

above bawiers:

L]

The reserve managers nceded to adopt a more strafegic, forward planning

~ {"visionary™) management approach to overcome the barriers identified {section
343),

‘The reserve managers aiso had to ensure that “organisational memory™ was developed
and nurtured to provids continuity in & system where staff turnover is high and
unpredictable (section 3.4.3). '
On the other had, the scientists need to ensure that the information they prnwde was
in an easy-to-use format {product) that could be incorporated in the management, and
that it meets management’s needs and tequirements. '

Arising from these is the need for:

1.

A process for transiating a conservation organisation’s “vision™ into achievable,
auditable goais {Chapter Four and Five), and

A mechanism to ensure that the process is “user friendly” it becomes part of the

organisational memory (Chapter Six, Appendices E and F).
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CHAPTER FOUR

Protocols and Procedure for Developing an Objective
| Hierarchy |

4.1  Infroduction

A generalised poal setting protocol (What to do) and a procedure (FHow to do it) for developing
stch a protocol in conservation management is presented, as well as a basic protocot for
auditing the achievement of the goals. The protocol for setting goals essentially becam the
interface between scientists and managers as it brought them together in a common forum to
identify a common vision for the reserve and o set the goals required to achieve that vision,

This chapter has two main sections: & description of the development of the protacols (section
- 4.2), and then the protocols themselves (sections 4.3 and 4.5),

4.2 Developing the protocoils and procedures

An open environment where consensus may be reached was required to deveisy a proiocol that
will be used by both scientists and managers in any conservation organisation. The protocol
also needed to be unanimously accepted by both scientits and managers to be useful, Thus
a workshop environment was deemed as the most appropriate means in which to develop the
pratocols and procedure. Workshops are also effective means of obtaining and umegratmg
expertise from a wide variety of people to develop "new products”, be they protocols,
guidelines, ideas or models (Boumer et af, 1993; Maser, 1996),

Details of -5 » the workshops wete run are provided for two reasons: firstly, the workshops
formed part of the methods used in this study and, secondly, a record of how the workshops
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wereconducted provides a methadology for other researchers/sciu atific brokers mfoﬂowwhen
developing protocols, guidelines or procedures that require consensus and owbership.

4.21 The participants

Thr: reserve manager and the regional manager for Nylsviey were present at the workshops,
along with members of other various conservation organisations, ‘The presence of the other
patticipants frorm the other organisations lent legitimacy to the workshop and bred confidence
in the Nylsviey managers for the protocols that were developed as products,

Members of various South African conservation organisations and scientists (Appendix B)
who had expressed similar views/needs about setting goals for effective conservation
management, were identified and invited to attend a workshop from the 5 to 7 December 1993
at the Nylsviey Nature Reserve. Tenmanagers and scieatises from the foilowing organisations
were present; Depariment of Agriculture, Land and Environment - Northern Provines; nger
National Park - Mational Parks Board, Natal Parks Doard; Centre for Water in the

Environment - Univetsity of the Witwatersrand, '

4,2.2 Preparing for the workshop

A month before the initis} workshop, a provisional agenda and “starter” document {Appendix
) wers cireulated to all the potential pacticipants with the details of time and venue. as well
as questions to provoke some thought about the objectives of the workshop.

One activitv on the provisional agenda was the revision of the agends af:cording o
developments during the \\-orkshép. The agenda was then revised by consensus - this wasan
important stey as the more “ownership” the participunts had for the workshop agenda, the
more they would apply themselves to the activities and tasks at hand. They would also place
more value on the facilitator's suggestions and on the outcomes of the workshop (Armstrong,
1990; Bourner ef af, 1993; Maser. 1996), .
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The following questions were posed to the potential participants:

L. Whatis meant k. “goal orientated conservation™?

2. What is meant by "goals"? How do they relate to other terms such as vision,
objectives, principles and desired statz?

3. . How should goals be developed? Who should develop the goals? What form should
the goals take? _ '
How will goals be used and what for?
What environment/support system is needed to ensure that goals are set, met, revised
and accepted within and outside an organisation? :

6. What can be achieved in a short term and how can one move forward to make sure

' that one has something more concrete on which to pin the above theoretical questions?

Participants were requested to prepare a short statemtent of their views on the questions and
to highlight particular management problems facing their organisation, This was to ensure
active participation by all and that everyone's views and ideas were taken into account from
the outset.

423 The workshop process

A boardroom approach (Figure 4.1) was used in the voom layout ag it is useful for long
sessions, especially for note-taking and maintaining oye contact with fellow participants
(Boumer er af, 1993). This layout was aiso useful in integrating and nentralising the role of
the facilitator in the workshop process. Note that this layout is not appropriate for a worl:shop
of more than 20 people as it tends to become unmanageable,

The room layout is impartant for two matn reasons (Boumer e g/, 1993). Firstly, it makes a
statement - when patticipants enter, they immediately make assumptions about the
professionalism of the facilitator and the organisers and formality ofthe workshop. Secondly,
group work is highly dependerit on seating arrangements as eye contact is important in

cnsuring efficient and effective communication,
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Figure 4.1 Boardroom design for con&ucdﬁg long
sessions in workshops.

 The workshop was facilitated by Prof K.H. Rogers of the Centre for Water in the
Eavironment, The facilitators role was essentially one of developing & climate in which
participants can interact productively (Maser, 1996). Other roles of the facilitator included;
sharing ideas, serving as a model, raising du_estion_s. guiding discussion, restatmg ideas,
challenging thinking and summarising main points (Boumer ef af, 1993; Maser, 1996)..
These are important means of ensuring and increasing productivity. The facilitator also
recorded ideas an flip-chanis durmg this workshap. Flip-charts sheets were placed on the
walls for all to see, at all times. thus ensuring continuity and avoiding redundancy.

Although most participants had met the previous evening, some had not Eéen present s
everyong was asked to introduce them-selves, to identify what organisation they helonged to,
to give a very brief account of their werk and why they were at the workshop. This sharing
of information hrovided useful background information for all the participants and the
Facilitator, as each ane iad their own ideas as to what they wanted from the workskop, Italso
ensured that everyone was made aware of each others” needs and aims and thus contnbuted

to consensus building (Davis. 1979; Boumer et af, 1993).

Once the formalities were aver, the participants presented their prepared statement on the
managernent problems facing their organigations, After having heard each other's views, the
participants were requested to take five minufes to individually brainstorm what thuy
considered to be the most important issues conceming setting goals in conservation
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management, what they wanted out of the workshop and suggestions as to how to obtain what
~ they wanted. Brainstorming generates a large number of useful ideas on any su.ject or
problem by suspending eriticism, judgement aad evaluation (De Bone, 1982; Armstrong,
1990; Bourner ef al, 1993} - the objective is quantity, not necessarily quality (Boumer ef al,
1993), Brainstorming encowrages cooperative and collaborative behaviour,

The facilitator then used the "Nominal Group Technique" to harvest the ideas of the
participants, to identify the strength of support within the group for various ideas, and to
avoid domination of the discession by a single person o1 a small group of people (Bourner ef
al, 1993),

' “The Nominal Group Technique isan Jdea harvesting téchnique which has three essential steps.

First, the facilitator explains the sechnigue to the group. Second, the facilitator collects ideas
. Fom each person and writes them on the Sip-cbart for all to see. No discussion, elaboration
or justification wis permitted at this stage, only questions to provide clarity on each person’s
contribution, There is no need to reach consensus on the ideas, therefore two contradictory
commentsfideas can be listed at the seme time (Bourner et al, 1993). Essentially, this
technique atiows all the pamdpants to "place their cards on the table". Third, the facilitator
clecks that each idea is understood by all participants. Once this step has been completed the
ideas are evaluated individually, Some ideas are erased, others are grouped together and yet
others refined.

The workshop participants reached 2 unanimous decision to add:ess the need;
| «  fora mote rigorous pursuit of achievable goals in conservation, and therefore
+  to produce protatype protocols for: '
a)  transiating an organisation's vision into operational goals {section 4.3),
and
b)  ensuring that once goals have been set, they are met. revised, audited and.
when necess2ty, reintegrated into the management process {section 4.5).

Goals should be set using o hierarchical appfnach to allew for cross linkages between vision
and goals. and to address the needs of the various levels of management (section 2,2.3). Thus
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for the purposes of developing a protocol for setting goals in conservation menagement it was
decided to follow this hierarchical approach. The resulting hierarchy was called an
“objectives hicrarchy”, whereby the vision is dacomposed fnto objectives, sub-objectives and
fially operational goals. '

Each of thess protocois was developed in the workshop, continuing with repeated sequences
of individuzl brainstorming to draw out ideas & id needs of the individuals, the Nominal Group
technique to collert the ideas, collective bramsmrmmgto generate fisrther ideas and synthesis
to refine and priorifise ideas.

Once the workshop participants bad developed the protocols, the protocol for developing an
objecuves hierarchy was "tested" on a hypothetical case study in order to identify any -
difficuities with the protocol and to refine it. The case stady was developed by a snbgroup
of practising conservation managers who asured a realistic scenario, The testing showed that
 the objectives hisrarchy protacol was useful and achievable. It was, however, recognised that
o do fhe protacok jushce in any organisation would require omuch time, effors and dedication.

My roles before and during the workshop were varied:
1) Organiser - organised various logistical aspects ofrunnixlgaworkshop,suchas
obtaining syuipment, contacting participants etc. '
- 2) 'Workshep rapporteur - kept a record of all that teanspired dunng the discussions
and brainstorming sessions,
3) Synthesiser ~ synthesised many of the points arising from the discussions and
hightighting the important ones on flip chaxts for further divsussion or parusal.
4) Participant - actively participated as a ‘scientist’ during the workshop, with the
perspective that management and science need to be intarfaced, ensuring that this
crucial concept was not ‘lost’ during the proceeding and positively influenced
 discussion. One of my goals was to ensure this intetfacing,

After the workshop ¥ assumed the role of report writer - 1 compiled the proceadings and the
protocols ie a report (Bestbier ¢t al, 1996).
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Note that a range of appropriate people (Appendix B), including myself, developed the
protocols together at the workshop. This lert credibility to the protocols and they were then
used on a mumber of test cases {see section 4.2.4). One of these test cases was Nylsvley and
X drove the process with soine itial ficilitation assistance (Chapter Five), ‘The protocol is
thesefore common property of those who derived it, bu_tits success has come from rafining it
when individuals have used it. I was one of thoge individuals. I have aigo collated the
refinements that others have mads and produced a refined version (section 4.3) of the
objectives hierarchy protocol for this thesis.

4.24 The workshop "products”
 Thetwo protocols that wers developed in the workshop are presented in section 4.4 and 4.6.

Another product of the workshop was the sense of ownership of the protocols by the
participants. ‘This is an imporiant product as it ensured that the protecols, ence they had been
wriltes up as a report (Guidelines for Goal-Orientated Conservation; Bestbier et al, 1996),
were taken back to the respective conservation organisations, disseminated and put into
practice, This has been the case in the Kruger National Park, where the objectives hierarchy
protocol has been pivetal in the review of the Kruger National Park manageinent plan and in
" preparing 1 tew management plan, A comprehensive objectives hierarchy has been developed
which is being used to structure a realistic and achievable monitoring system (Braack, 1997).
The Natal Parks Board are using the protocols for the St Lucia lake and wetland area to
determine u monitoring strategy for the managers in the region (Blackmore, pers comm),

Oncs an objectives hisrarchy had beon developed for the Nylsvley Nature Reserve {Chapter
Five) and the protocol proved to b valuable, the prot ‘cols were presentsd to the Board of
* Directors of the Department of Agriculfure, Land and Environment (Northern Province). The
Pprotocols have received their stamp of approval, Certain key members of the Department who
were involved I defining an objectives hierarchy for Nylsviey have wubsequently been
instructed to facilitate the development of objectives hierarchies for all other reserves in the
Norther Provincs, particularly those that have been samarked for commercial development
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(Nel, pets comm). The objectives hisrarchy allows the conservation organisation to elucidate
and priotitisc those koy eclements that 'require management before the process of

* commercialisation begins. This is an important indication of the acceptance of the need of a
strategic, forward planning approach to conservation management, in v jch scientists and
managers wotk together to define conservation goals,.

4.3 Protocol for develaping an objectlves hierarchy

'_I'he ohjectives hierarchy begins at the coarsest level with the organisation’s “vision™ for
management (Figure 4.2). '

Evalustion
of atrengths

Figute 4.2  Translating an organisation’s vision into eperational
goals,
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The protocol provides a step by step process for decomposing the vision into a series of
“objectives” of increasing focus, rigour and achievability. The fiest level of'the higrarchy is
defined by achievable poals which may be either “organisational goals” or “conservation
goals”. Hrganisational goals defins achievable targets for managing organisational structures
and processes, while conservation goals define endpoints for ecosystem management.

The protocol leads to an ohjectives hisrarchy which ean servics management’s organisationat
hierarchy with acceptable and achievable operational goals. The higher level vision and
ohijectives strve upper management levels with statements of strategic intent, while the low
level guals provide on-the-ground managers with specific, spatially and temporally bounded,
targets, Using an inclusive negotiating procedure to derive this hierarchy ensures its broad
acceptability. This procedure is described in greater detail in section 4.5.°

A set of working definitions of terms (Box 4.1) were derived by consensus in the workshops
and provid a clear picture of what the terms should and should not be used for. Note that the
Harvard approach (Keeney, 1992; Kaplan and Norton, 1996} was used with objectives ata

higher level than goals.
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Box 4.1 Definitions

| Canssrvation gorls
Guoals which define ecosystem sncpaints or targats for
conservation,

Clantext

The circumsiances  relevanit to something under
considerstion. The mnge of facts, cenditions, ims,
plices, manners, cavses, surroundings, which dafine
the circumstances, may all influenca whet an
mwmdmmdhm&doun.

It differs from the term sirsaghh in tht strenpthe are
beneficial  chamcieristics of something unded
conzideration, Please notetinf 7 context cin also ba
a strengih, for wramply tw fact that & protected
wetland it 3 dectarsn Ramsa: site is conted 25 wall as
astength, 1t lsa strength becausa it has infsmaticnal
recognition bt the rules goveming the declarelion of
Ramsar =%ss provides spucilic comtext for
nranegenient decsion making. As the seale bacomes
smaller, s¢ the line betwesn strengths and context
becomas less distingiishable.

Constrainis

Constraints are factors within an organisation, which
frchibi the dubsmimant or strength faolf, or inhibit the
pursiit of the vislon.

Goal

An achisvable, testabia and auditable targel, with
spacified Gme and confidence iimits, The goal is
sither achieved or not, and mativates echievemont of
ohjeciives (Keanay, 1982}

Goods and services

The full mngs of csmmeodities and services that are,
direethyand ndiractly, dorived fram, of assostated with
the ecoaystems by bolh local and non-ocrl
communitiaz, (Goods includa water, firewood, herbal
ane animal products, bindiversity ate; servicas include
fiver bank stabilisation, biuffer functions, waber quality
anhancemant, tecreaticn and founsmn opponunitas,
shagde sz,

Miestons
A siage of radwmng pomt. @ significant avent in a
whan?”".

project, *how mch, by

Obfschve

Objsctives are qualitative artictdations. of tha values
dafinad in tha vision, pn eopdext and strengths:,
which form a foundation for developing quantitative,

| operational goals, .

An uh]oetm is more precise than the vislen bt it 13
ot achievakle, i supports achisvernent
of te highar lwvel visian by expanding upen the Rey
slamants of the vision and provding a broader, move
tigosous information base for sttng goals.

Objactives

The ebjsctives hiararchy dovelopsd > ¥ this project
begins with 2 “visian” st tha oy of the \uerarchy. This
vision is progreasivaly decamposed through e seriss of | §
“obfectives” of Incrausing focus. The ficst leval of the §
hiararchy |5 defined by achlwvable "goals® which may
aithar be arganlsationat geals or ronsarvation goals. W
Tha katter are prmnhdnwnfpm‘ﬂal
concem®.

Organisationsi goals :
Goutn which defne achisvabls targats for masaging §
oiganizational struchwes ant procassey,

Potantial
Tha capaciy for Use and devalopman® f the systam B
toba managad, A grasstand, for exsrr e, pRvidesne |§

polential to develop a recreational ©_ary, but a river §J

doas, Canssrvation stalus of x sys:em will contibute &
to its potenitial lor conservation, .

Princiole 3
A broad tuth or ethlcal constreint to which the
organisation ascrihes basad on Hs value syster.

Stralegy ' . -
A game-pian describing whore an organisation is i
going, how & is going ta gat there and it will do to B
anaure it arives there. 3

A pasitive charectenstic of the systen io bs memged.
For mxampie: & gressland, @ tiver and technical B
infrastrusture impart diffarent sirengths o the systam. [N
Strengths. may be scientific, ecologicol, wvalus

Judgements, lagai, histaric and sociv-ecanomic and &
may Incorparste the concepts of consanetion |
Importanes and scosysiem heaith.

Task i
A piece of work required to be done as a step in B
achievirg a goal. -

Threats :
Threats ama facions oulside an arganizatian which

Inhibd the determinant or strength #salf, orinhikit the §
pozul of tha vision,

Vislon .
A broaJd philostphical stetement of intant. A vision is

durable boyond chunges in  perdonmel and ¥
rganizations] stucture, Synemymous with a*misalon
stetament* and “strategic objective” (Kesnay, 1992,

Vital Ainibuts

An important propery of ilie systam which can be
mossured wg. fish gquantity and sizo distrbution,
space/tima coveraga of biue-green algal blsoms.
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Details of the procedure and points to remember while following the protocol, are presented
in text-boxes agsociated to each siep.

This protocol and procedure should ideally be implemented in a workshop environment with
the assistance of a facilitator who is familiar with the protocol and procedure.

Step 1. Reach consersus on the vision and operating principles

Av organisation’s vision IS 8 CONCISS { r i one step at which negotiation Is §
statement describing its core business and | essentfs (see saction 4.5). _
philosophy, whereas a statement of the fdentify the key elements of the vision and

deveiop operating principlss for each key § "

. pperating - principles describes the core /
: elament. :

values of the organisation. :
Since the operating prineiples dascribe core &
_ _ ) organisational values they sholld be ussd as

Before any other management action can be | checks and balances at each step of the §

taken the vision and operating principles | POP%L
need to be fully accepted to prevent o T -

subsequent procedural breakdown, Development of a sound information base to provide the
full context for management ﬁrﬂl greatly assist this process,

Step 2. Provide the context for setting the goals

Describe the context offfor the This step fequirss cansiderable

systert at local. regional. national and | brainstorming, 3 *owledge of the literatura,
. . . .| local condos: nd policles, governmental
n onal fevels andaf ecological, socio- policies ap: infamational agreements,
economic and legal levels. Often socio-  “a

economic. legal and ecalogical factors are

in¢luded in internationa. regional, national and local context.
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. Step 3. Document the strengths of thesystems =~ .

List ail the known and perceived, current
and future strengths of the system.

Current strengths may be determined from
invenfory type lists of ecosystem
characteristics and vital attributes e.g.
species diversity and landscape iypes,
Scenario modelling, on the other hand,
may be unseful for identifying future
strengths. '

The nexv step is to discuss and evaluate this [ist to reduce it to the essential elements

compatible with the vision,

Thig 15 an important sted In deveioping the §
objectivas hierarchy as it identifles the g
fundamental purposa(s} of conservation J

management.

It is essentiaf that everyone's parceptidns of '

tha strangths/vital attributes are aired, Thisis

a step which exposes hidden agandas, §
 therafora soma tact is necessary. Encovrage [
participants to put thefr"cards on the table” to §

produce a provisional list of strengths,

-

Step 4. Evaluate and consolidate the strengths

Matrices are & useful tool in exploring

which appear to be

strengths
complementary end those that are
cpnﬂicting (see Chapter 5, Tak' ".1foran
cxample). Strengths can besifted, grouped
together and condensed. . Thus the end
product would be a concise list of strengths

for which the organisation would manage,

Personal values seem ta play an important §
rale in this step, Lock for common ground to
rationalise the fist of strangths to ensure @
compatibility with the vislon and operafing [

principles,

- Thiz can ba a complex task. Technigues such

as ardination, overlapping,
cptimization, linkage and interaction may ba

congruency, §

used to investigaie compatibility and trade- - §

offs between strangths.
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-Step'5. Record all the determinants of, and constraints and thmuto, zhestm:gtfm

A major putpose of management is to | ' '
Expart ecological opinion is needed for this

ensure the maintenance of the strengths’
determinants. List all the determinants of,
and the constraints and threats to, the

important step but do not lat it be constrained
by the lack of site speciflc knowledga.

Deveiop hypotheses of determinanits if they
are not known,

. condensed list of strengths, Knowledge of
the environmental and cultural “goods apd services” the system has the potentiat to deliver is
needed to complete this step, A matrix can be set up to facilitate the process of assigning
deter... ants, threats and constraints to the pa:ucular strengths (see Chapter 5, Table 5.2 for

an example).

Stepr 6. Fornmlale the objectives

Oﬁjecﬁvés are set to;

1) ensure the maintenance of the
idemtified strengths and vital attributes
of the system being managed, and

2) overcome the constraints and threats

to mesting the vision.

A hierarchicai approach should be adopted
to formulate 2 set of nested objectives of
increasing rigour and achievability. Note
that this is an iterative process involving
identifying, - structuritg and analysing
objectives. and understanding how they
relate to each other. It is important to
recognise that objectives at different levels
it the objectives hierarchy would be used
to direct operations at different levels in
the organisational hierarchy,

Repeatedly cross reference the vision, g
principles, context and rengths with
constraitis and threats to s9t up statements §
of intent to ensure strengths are maintained §
hy avercoming threats and consiraints. '

When eliciting objectives from mare than one B
persun ask each one to provide a written Hst @
of obieshves, them move onto group ¥
discussion. This premetas thinking from K
every individual {Keanay, 1882), If general §
discussion began immediataly it would be

easy for members to anchor on the first |
jdeas. :

Several devicas, other than thase mentioned
shove, can heip stimulate formutation of
objectives (Keanay, 1982} '
1. Drawing up a wish list.
2. Use of aiternatives, i
3. Identifying problems and shoricomings - §
articulate reazans for cancem. N
4. identfy consequences of exsting §

objectives and management actions.
5. Use of diffarent perspectives.

Chapter Four - Prelocals and Procadure for Davaloplng an Objective Hierarchy




Step 7. Prioritize the objectives

It is important that objectives are prioritised
to avoid conflict between the various
ohjectives and to facilitate management
{Coombes and Mentis, 1992),

Prioritising objectives is botk difficult and
subtle, Use the vision, strengths, principles
and context as a basis to prioritize the
objectives, It is important to note that the
priority may ¢hange a.cerding fo the level
of management,

Nagotiation i3 an impartant tool, Mot all the g
objectives will atund up fo this process and §
there will be many perceptions of what is §
most impantant.

The precading steps of the protocol have set

a8 guod foundallen though, Use this P
Information to rationalize and prioritize the J
ohjactives.

Orne of the mest useful devices for pricritising E
is simpiy to ask WHY? Why Is A preferred to §
B? (Keenay, 1932}, o

Step 8. .Sa goals

Construct an objectives hierarchy by
decomposing ths upper Ievel objestives set
into component objectives (“sub-
objectives™) of iucreasing fogus, rigour and
achievability, The final level represents
acceptable, achievable and auditable goals,

- The realisation of a goal often depends on

its relationship with other goals. The

relationship can be of three types (Miller

znd Child, 1983: Coombes and Mentis,

19923 '

1) complimentary; where attainment of the
one poal facilitates or causcs the
attainment of the another,

“The most difficult task s to ensurs that the | _
- Ramnembar, the purpose iz to maintain

 mane -menton achievable goals, Therefors |

Use the sama prosadura as for farmulating |
abfactivas (Step &} to sub-divids sbjectives 3
into smaller and smailar, more drcumscribed |
units until the statement ceasas to discriba §
an Intent and becomes one of “what to do” §
{gaal}. You heve set @ goal when clear
statoments of the temporal, spatial and |
rasotiree limits have kean Identified and they ¥
are unequivocally schievahle.

+ nallast number of goals is set to achisve a
particular abjective, Again, ssk WHY? Why §
is this nesded, why Is it the best nption? K

strangths by overcoming constraints and B
thhe  Also remember that one reason why i
you are conducting this exerciss s to focus |

repeatedly check that the resources neaded 3
arg avalla. 1 or pofentiaily available . )

B4
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2) indifferent; attainment of the one has ne influence on the attainrent of another,
3) conflicting; where attainment of the one causes a decreass in, or difficulty in, the
- attainment of another, '

Goals need to be prioritised because of these three types of relationships. - Different degress
of rigour can be given to the time frame of different priorities. A goal may have a low priority
 because other goals have to be achieved first, not because it is less irnpbrrant. Future goals
may have low priority now, but will be given a time frame for revisiting them, Ong of the
reasons for prioriﬁsing isto check for redundancy of goals betweeh objsctives, Oflenonegoal -
serves two objectives or needs minor muxdifiration to do so.

Separate the goals for each objettive into “organisational” and “conservation™ goals. The
organisational goals are those neéiied t, set up processes and structures whick will ailow the
organisation to function in & strategic manner, They are essentially administrative and
bureaucezic and can be transferred to an appropriate Goal Maintenarce System (section 4.5).
Conservation goals, on the other hand. are those gonls which define ecosystem endpoints ar
tarpets for conservation,

44 The procedure

Any attempt to set up an objectives hierarchy within or between organisations will entail
deating with peoples sensitivities, values and prejudices {Rogers and Bestbier, 1597). Having
a protocol which explaing what to do Is of littla value without guidance on how to do it, ina
muaviner which keeps the process constructive and ensures consensus on, and commitment to,

the end product,

Since strategic and goal-orientated managesment is new to conservation. especially in South
Africa. any attempt to initiate it. and to develop an objectives hierarchy, will encroach on
people’s comfort zones (Rogers and Bestbier, 1997). Resistance to change is prevalent in ail
organisations (Calero and Qskam. 1983: Armstrong, 1990; Gunderson ef al. 1995) and if not
properl_f managed it will lead to decreasing morale, commitment and wotivation. This
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resistance is natural - it arises out of a fear of losing stability and of the unknown (Armstrong,

1990). Thercfore, overcoming resistance to change hinges on developing aa atmosphere of
trust, The best way of achieving this i to ensure that the process of change focuses on finure

needs, of individuals and the organisation, rather thaa present or past problems (Rogers and

Bestbier, 1997). Needs, however, involve values and a sttuctured procedure of negotiation is

the best way to integrats values and meetneeds. It is an axiom in such situations that everyone

should recognise that the best way to achieve what they want, is to help others achieve what

they want or need (Calero and Oskam, 1983). This philosophy shouid be central to any
development of an cbjectives hierarchy for strategio conservation management.

Nogotiation, to most people, means reaching compromise on solutions to the problems,
Generally, such “negotiation for compromise™ (Figure 4.3) leads to pragmatic but short term
solutions, However, they are value neutral and are not durable beyond the specific negotiatidn
circumstances (Rogers and Bestbier, 1997), Clearly, this would not be suitable for strategic

' management.

An alizmative approach (Figure 4,3) focuses on developing a common understanding among
parties of the values and needs which the fisture must hold (Rogers and Bestbier, 1997). This
isa far more usefutl approach, better suited to conflict resolution in genoral. More importantly,
it forms a firm foundation for the value-based decision making so fundamental to conservation

thadagesment.

The . .ost important procedure in this aiternative approdcehi to negotiation is to have all parties
clucidate their values, needs and problams at the start of the exercise, ‘This is not always casy
 to achicve and many iterations may be required betore a complete list of values, needs and
problems. understood by all, is established. This fist then forms the basis for the other steps
int that it facilitates adherence to the axiom that “the best way to achieve what you want, is o
belp others achieve wha: thoy want™. Everyone now knows what the others want and what their
values are. This basic procedure, laying all the catds on the table before attempting to dis.z
their menits, can be used atany point in developing an objectives hierarchy. It is built on another
axiom of change management and negntiation which is: expose parties to all the possible
solutions to & problem before attempting to seloct one to implement (Calero and Oskam, 1983:
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Keeney, 1992). All too often people try to select the best of the immediately obvious solutions
without sufficient analysis of either the problem or the possible solutions (Kesney, 1992).
‘Therefore, unnecessary or even antagonistic debaty is inevitable because the foundations for
nﬁking a decision have not been properly laid (Rogers and Bestbier, 1997). '
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figm 4.3 Contrasting negotiation strategies (Aficr Rogers and Bestbier, 1997).
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4.6 Protocol for a Goal Maintsnance System

"The Goal Maintens:.ce Systém (Figure 4.4) provides an iterative internal auditing systam to
promote interaction be-wween managers and ensure feedback between menagers and scientists.
The fimdamental purpose of the Goal Maintenance System is 1o ensure that once acceptabla
goals have been set, they are met, revised, andited and, when neces: ty, reintegrated into the
management process. Proper documentation of decisions iaken and the reasoning behind them
will provide the organisational memary nesded to keep future mepagement “on track”. '

T T

Figure 4.4 An idealised goal mainienance sysiem.

The protocol outlined here will need skightly different interpretations for organisational and
conservation goals but the principles embodied in the steps remain the same for both types of
goal. '
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Step 1, Achieving the goals

Five steps arc necessary to achieve a goal (Figure 4.5), namely:

1, Formulate a strategy with appropriate actions and tasks needed to achieve the goal,
2. Test (predict) the consequences of the petions to check the likelihood of them achieving the

goal.

3. Evaluate the actions relative to the goals, Is the effort warranted and within resource

constraints?

4. Select appropriate tasks and milesiou... for meeting the goals,

5. Implement the tasks and actions,

/n

\ P

!

Figure +.5 Achieving the goals.

Step 2. Audit the goals

1. Check that the actions for achieving the goals have been implemented as prescribed (Figure

4.6).

2, Monitor the consequences of the actions relitive to the goals and the predlctmns made {this

aéts ¢ an early waming system: see Step 1.42).
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Figure 4.6 Auditing and revising the goals (after Blackinore, 1995).

 Step 3. Revise the goaﬁ

Compare the results of the audit with the original gbalé and objectives tc determine if the goal
needs to be revised or if new goals need to be added {Figure 4.6).

Goals will normally only be bhanged if a change oceurs at a higher level in the abjectives _
hierarchy. This rule reduces the chance of goals being changed as a result of a change in staff

 or their enthusiasm (Blackmore, 1995},

Goals eould be modified when:
1. there is strong motivation that 2 goal has been poorly or loosely defined,

2. there is change in the understanding of the potential of the system being managed, or
3. the full implications of the poal where not clearly undersived (Blackmore, 1995),

Whilz is important to be able to aiter goals as the need arises, goals should be sufficiently
entrenched to ensure continuity of purpose in the long reem (Martin, 1984) -
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Step 4. Reintegrate the goals

If goais have been revized or new goais generated ensurr - 4t they are harmonious with the
existing goals and objectives (Figure 4.6). Note that the ad hoc addition of goals without
carefil reintegration will erode the integrity of the goal orientated process.

Step 5. Actively conmmusnicate the goals and their attzinment

Reports, workshops, mestings and fora are cffective means of communication.

Geals, and the decision-making process preceding their setting, meed to be actively
communicated so t_hat people at all levels of management are aware of the status of the system
and their role within it.

4.8 Conclusion

The objectives hierarchy protocol potentially has wide use in conservation management and in
environmental management. because it has the following key principles: It enerates forward
planning therefore it [eads to pro-active, strategic - not reactive - management systems, The
defiition of acceptable and achicvable targets leads to action plans. It leads to accountability
as a partnership among the role players is needed to identify needs and priorities. The
objectives hierarchy protocol has higher level appiication, for example it can be readily adapted
to form part of policy planning, provided that communities and stakeholders participate in the
process of defining an ohjectives hierarchy. Once the objectives hierarchy has been developed
it provides an explicit, well documented management decision process that can be justified. The
protocot is easy for those unfamiliar with decision making methods to understand and use, It
promotes and focuses discussion on objectives and goals. 1t is flexible and suitable for use in
sworkshops and meetings {e.g, can swop vision and context steps depending on familinrity with

the system).
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' “The structured nature of the protocols forces managers and scientists 10 focus exﬁ]icitly on
aspects of their organisation and the systam under management that they would usually gloss
over, such as the operating principles of the organisation. Such principles provide an ethical
and usnally subconscious "control”, Making them explicit and part of the procedure, guides
the planning so that potential confiicts may be avoided,

Another advantage of following these protocols is that they provide a documented recotd of the
decigions made with respect to vision, objectives and gaals. and the actiohs plaus implemented.
This record will serve to justify, defead or refiste firture management actions and will also
provide a base from which to work and increase the level of accountability, it therefore serves

as a basis for organisational memory of the conservation organisation,

However sffective the pmcedtire may be, the objective hicrarchy reflects the knowledge and
* judgement of the participants, therefore the objectives hierarchy is only as good as the input
provided. This procedure is ot regarded as definitive, but rather as a practical aid with a broad
range of application, that should be refined through further nse.

Most importantly. these protocols zllow both managers and scientists to articulate their needs
and then to reconcile them in a fuitful manner by developing a “common' vision for the
managed system, This is vital for interfacing science and management. The managers and
scientists remain faithful to their culture and paradigras {section 2.2) but they now have a
| comunon “currency” for interuction. Mansgers know what they are trying to achieve, the
scientists know what the managers want, therefore the products that scientists produce with
reference to the objectives hietarchy will have much more relevante to managers. This is
expécted to promote positive interaction between the two and thus help oversome the barrier
of the “strategy of hope™ ' '

i1
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CHAPTER FIVE

An Objectives Hierarchy for Nylsviey Nature Reserve

5.1 introduction

-This chapter is a detailed presentation of the objectives hierarchy for Nylsvlsy using the
protocol (section 4.3} and the negotiation procedure (section 4.4) described in Chapter Four,

5.2 Developing an objectives hierarchy for the reserve

- Four workshops were held during 1996 to develop the objectives hierarchy for the reserve.
Eleven managers and six scientists familiar with the reserve were present at these workshops
{Jstails of the participants are provided in Apbeudix B). The objectives of the workshops
were: .
1) to familiarise the participants with the protocol for developing an objectives

- hierarchy, and '
2) to define an objectives hierarchy for the Nvisviey Nature Reserve,

The first of the four workshops was facilitated by Prof K.H. Rogers, Once the workshop
process was accepted and underway, Tundertook the rale of facilitator. These workshops were
run in the same manner as the injtia; wer! i~ p in December 1995 {section 4.2,3), thus _;*._he '
workshops were highly pasticipative wi - Eroad ifiiut, ensuring ownership and buy-in from
the participants,

The explicif product of these workshops, an objectives hierarchy for the Nylsvley Naturs
reserve, is presented in the same step-by step format as the objectives hierarcliy protocal
" (section 4.3). 'The rationale behind the vision and the objectives is explained in detail where
appropriate, The objectives hierarchy for the Nylsviey Nature Reserve was developed by its
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managers under Prof Rogers’, and then my, facilitation. Note that I did not produce this
hierarchy, although I did play an instrumenta} role as a “scientific broleer". and facilitator in
encouraging the reserve managers into a new reality of conservation management which is
reflected in the objectives hierarchy. B '

The context (Step 2} and strengths (Step 3) were identified during the workshop by the
participants in a very rudimentary form as they viere familiar with the reserve. Many of the
points have been elaborated, and referenced, in this thesis to allow the reader {o follow the
reasoning behind the objectives hierarchy, but more importantly it provides 2 form of
.orgaﬁisatioml memory. By referring ‘o this step-by-step account of developing the objectives
hierarchy a new manager should be able to understand why certain decisions have been made
and alo leam about the seserve and floodplain system in a relatively quick and easy manner.
Much of what is presented bere can also be found in the management module of the interactive
computer program “Nylsviey Management Information System” (Chapter Six, Appendices
. EandF),

5.3 The Objectives Hierarchy

Step 1. Reach consensus on the vision and operating principles

Prior to this exetcise there was no explicitly stated, official vision for the reserve in its
management pian, i.e, there was no hierarchical structure to management planning and rmich
of it was reactive {(sections 3.4 and 3.5).

An explicit vision. that reflected the “core business™ of the reserve, was developed at the initial
workshop. The core business of reserve was identified as being' the conservation and
sustainable utilisaion of natural resources for the benefit of man. This 1s in line with the new
Environmental Policy and Constitution of South Africa. The vision for the reserve also had
to be developed with the new vision »f the Northern Province's Department of Agriculmre. :
Land and Environment (hereafter referved to as the Department) in mind. under whose
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Jjurisdiction the reserve falls, to ensure that no conflicts of interest would arise. The new
vision for the Northem Province was:

“To ensure a clean, healthy and sustainable environment.”

The derived vision for reserve was: .

| “To recognise iie umiqueness of the Nyl floodplain System, ta manage for biological |
integrity within the reserve and to promofe conservation and sustainable utilisation §
within the entwe catchmers.” '

The vision for the resarve was cast in the light of conserving the entire floodplain, from
Moordrit o Potgietersrus. “The floodplain area protected within the reserve is an integral part
of the whols floodplain system, thus the reserve could provide a basis for further expansion
of the area of floodplain under protection. |

The vision for the reserve incorporates a number of key concepts; namely conservation,
sustainable utilisation and bi&logical integrity. A brief definition of each concept was
developed. '

Conservation.

Broadly, conservation is defined as the preservation of critical resources so that normal
ecological structure and function may continue and so that fature sptions can be kept open
(Owen-Smith, 1988; Mangel ef al, 1996).

Conservation means;

1} 'The act or process of conserving;

2) a, Preservation from loss, damage orneglect. b. The controlled (i.e. restrained) use and
systemic protection of natural resources such as forest, soils, water systems (Czech, 1995)
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Sustainable nillisation :
Sustainable utilisation refers to utilisation of natural resources ranging from consumptive to
noﬁ-consnmptive in 3 manner that ensures fisture options are kept open (Daily and Ehrlich,
1992; Cowan, 1995; Mangel et al, 1996), Consumptive uses would include the hni‘vesting of
grass for thatching or wood for fuel, while non-consumptive uses would inchude bird-
watching. A sustainable process is one that can be maintained without interruption,
weakening or loss of the valued properties of the system (Daily and Ehrlich, 1992),

Biological Integrity
Sunctioning and sustainablity of ecosystems may depend on their biological integrity (Tilman
.+ al, 1996; Risser, 1994; Walker, 1995). Integrity implies an unimipaired condition, or
quality or state of being complate or endivided (Angemeier and Karr, 1994; Karr, 1997).
Biological integriiy is defined as the ability to support and maintain a balanced, integrated,
adaptive biclogical system having 2 Rill range of glements (genes, species, and assemblages)
and processes (mutation, demography, hiatic interactions, nutrient end energy dynamics and
metapopulation processes) expected in a natural habitat of a region (Angemeier and Karr,
1994; Karr, 1997}, hiherent in this definition is that (Kar, 1997); - '
L Living systems act over a variety of scales from individuals to landscapes;

2, A fully fanctioning living system includes items one can count {the elements
of biodiversity) pius the proc.esses that generate and maintain them;

3 Living systems are embedded in dynamic evolutionary and biogeographic
contexts that influence and are influenced by their physical and chemical
environments,

By inciuding “managing for bialogical integrity" in the vision, reserve managers recognise that
ecosystemn processes as well as species need to be managed, not-only species,
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Qperating principles for the Reserve

Before deriving objectives and goals to achicve and maintain the vision, it was necessary to

delineate the opersting principles to which the reserve management would subscribe.
Consensus was reached on the following operating principles, many of which were already -
part of the "culture” of the Department. Nationally, these principles are well recognised
conservation principles (TUCN, 1980; Mangel ef af, 1996).

® N e »

Permnit controlled util? tion, This means the conservative utllisation of resources and
it includes tourism,

Promote and facilitate eavironmental education.

Rehabilitate the eavironment where necessary, _

Subscribe to all treaties to which S.A. is party, gg. Ramsar Convention (Convention
on Wetlands of Intemational Importance especially as Waterfowl Habitat) and the
Biodiversity Convention, These have accompanying principles which mustbe adhered
to, such as promoting the wise of wetlands. ' '
Maintain the integrity of the systera (habitat and specles)

Promote ecotorism.

Ensure that all development does not exceed resource potenual

Maintain the acsthetic quality of the area.

Step 2. Provide the context for seiting the goals

The context for reserve and ﬂoodplam is deseribed at local. pational and international levels,
however under each 2eographical level ecological, socio-economic and legal context is alsa

included,
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Internaticnal context

. A proposal bias been drawn up to have the Nyl River floodplain listed as 2 wetland of
intenational importance accordiny to the Convention on Wetlands of Intemational
Importance especially as Waterfowl Habitat (Ramsar Convention), (Note; The
proposal has subsequently been accepted and Nylsvley is now a dasignated Ramsar
site.)

+  Iniernational scientisty have recognised it as an important representative site of the
- savanna biome, Much savamna ressarch has been carried out at the reserve under the
suspices of the Intemational Geosphere-Biosphere Program (Scholes and Walker,

1993),

+  Numerous international and regions! Red Data species are found at Nylsvley, some
 of which breed at Nylsvisy. The mammalian Red Data species are Roan anbelcpe
(Hippotragus equinus), Tsessebe antelops (Damaliscus lunatus), and servel (Felis
serval) (Higgins 2~d Rogers, 1593). Birds inciude the Dwarf Bittern (Fobrychus
styrmify and Woollynecked Stork (Ciconia episcopus) (Appendix D) (Brooke, 1984;

Tarboton, 1937a). |

. The reserve has the highest bind species diversity in the Southern Aftica, with 370 bird
~* species recorded to date (Tacboton, 1977; Friends of Nylsvley Newsletter, 1997).

. The reserve is intemationally recognised as being an excellent destination for bird-
watchers as a result of its high species diversity. '

. The fAoodpl.dn is a unique system in South Africa in that it is the largest floodplain
viei in Southern Africa (Higgins and Rogers, 1993).

» South Africa it a menber of the Intemational Waterfow! and Wetfand Research
Bureau, The floodplain could potentially ba used to build capacity in wetland
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management in South Aftica because of its size, as well as the facilities available at
the reserve for conducting training workshops.

Nattonat context

. "The reserve has a high ccotourism potential, especially for bird-watching, The reserve
forms the core of 2 growing ecotourism industry on the floodplain, The combination
of antelope species, large flocks of birds and the physiognomy of a tmge African
Savanna assures the ecotourism potential of the floodplain and the reserve (Eliggins

* and Rogers. 1996). '

"+ Twenty-threg Red Data bird species (Brooke, 1984; Tarboton, 1987b) and three Red
Data mammalian species are found at reserve and on the floadplain as a whole
{Higgins and Rogers. 1993} (see Intemnational context).

. The vegutation of the fAoodplain is unique in that if is the only wetland in South Africa
which is dominated by wild rice {Oryea longistaminata) (Mameweck, in prep;
Ashton, 1993).

»  The reserve is a nationally recognised research site. Jt is one of the better studied
wetland areas (Tasboton, 1987h) while its savanna component is the best studied in
the country and one of the best studied ir the world (Scholes and Walker, 1993).

«  Thereserveis a Proclaimed Provincial Nature Reserve since 1974 (de Villiers, 1986)
therefore it is legally protected,

. Legislation to implement the Ramsar Convention is now in place, This wm have
implications for the mannes in which the reserve {s managed once the floedplain is
declared a Ramsar site. Provided its ecological chiaracter is maintained, for example,
“wise use™ of the flondplain is possible, Wise use is defincd as “sustainable utilisation

* for the benefit of humadkind jn a way compatible with the ma ntenance of the natural

properties of the ecosystem™ (Cowan, [995).
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J While floodplain systems are poorly represented in South Africa, the Nyl River
fioodplain is the Jargest periodically inundated grassiand floodplain in the country
- (24000ha) (Rogers, 1995).

" Local context

«  The flcodplain is used primarily for agricultural purposes and game farming. The
Nylsvley Nature Reserve and several privately owned nature restives are Jocated on
the floodplain (Ashton, 1953),

’ The reserve Iy situated in an agricultural area, with no large ruml development ar
comununities in proimity, Thus it serves us a refuge for “problem animals", such as
warthog, jackal. Quelea guelea, finches and vervet monkeys in the area. The
Redbilled Quelea (Juelea quelea), for example, are major posts for grain farmers on
the Springbok Flats and the flocks, which sy number in the willions, often roost in
the Phragmites teedbeds on the floodplain (Rogers. pers comm),

. The floc. ;plain is an important local breeding site for birds. Fifty-seven of the 102
aguatie birds recorded on the floodplain breed there (Tarboton, 1987h).

. The flocdplain plays a significant role in all water issues in the catchment, for
example; the building of dams on, and extraction of water from, the floodplain for
irrigation purposes alters the frequency, timing, extent, depth and duration of the
flooding regime that is essential for ensuring the productivity of the system (Higgins

~ and Rogers, 1993),

. The floodpiain’s high productivity and soil fertility provides important grazing for
sattie. Tt has a stocking rte which is ten times higher than the surrounding terrestrial
systems (Higains er af, 1996},

The reserve has a high ecotourism potential, ag a result of its high bird species

diversity (seo hationn] context).
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. The reserve is a source of employment for the community living near the reserve.
There are 23 people employed 2. .@ reserve whose main job fimcticns range from
cleaning dermitories to clearing invasive plants (de Vos, pers comm).

. The floodplain is situated in a semi-arid savanna region (Higgins and Rogers, 1993;
Frost, 1987), and the reserve is a good example of a component of the savamma biome:
(Seholes and Walker, 1993). |

Step 3. Document the strengths of the system

"This inftial list of known and perceived strengfhs was compiled for the reserve, Many of these
strengths have also been listed as context (ses Step 2).

1. Thers is a good base of scientific information available. The Savﬁi_ma- Eoosysbems '
Project generated much information (Scholes and Walker, 1993), as well as the
Foundation for Research Development (FRD) fundsd programme “Nylsviey as 2
fimctional unit of the Landscape”, which focused on the struchure and fimetion of the
floodplain, Numerous other individual ressarch projects have also been conducted
on the reserve since 1974 (Higgins and Rogers, 1993).

2. The floodplain is an excelfent staging site for 102 aquatic bird species, 52 of 'which
breed there (Tarboton, 1987b; Higgins ef af, 1996),

3, 'The reserve has a large number of Red Data species (sspecially fauna); 23 bird
species (Tarboton, 1987a) and three mamms] species (Higgins and Rogers, 1993)
(refisr to comtext for details).

4, The reserve has a good spectrum of wild animals, ranging from aardvark to zebra, due
to the variety of available habitat (de Villiers, 1986; Higgins and Rogers, 1993;
Scholes and Walker, 1993),
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10.

Il.

12,

The floodplain system is located in the bushveid savanna of South Africa and thus has
numerous recrestional andaesthet:c attributes, such as hlhngandblrdwawhmgamong

others (Higging and Rogers, 1993).

The reserve lias a very high species and habitat diversity. The reserve contains
approxirhately 600 plant specics, 370 bind species, 67 mammal species, 18 amphibian
species, 54 reptilian spec.es and a large, but unknown number of insect species
(including at least 194 butterily and moth, 60 grasshopper, 21 termite and 78 dung
beetle species) (Costzee ef af, 1976; Jacobsen, 1977; Tarbaton, 1977; Endrody-
Younga, 1982; Ferrar, 1982: Gandar, 1983; Grei, 1990). '

The catchment area of the floodplain, the Waterberg region and its foothills, . is
relatively small (520 km®) (Tarboton, 1987b) and the potential for development is not '
high {other than the potential for building dams).

. The reserve is highly accessible from Gauteng via railway and toll-road, The reserve

is approximately 200 km from Johannesburg and less than 100 km from Preforia,
thetefore its potential as o weekend getaway for city dwellers is high,

The wide varicty of species and habitats, as well as the available facilities provide
good research and education epporturnities.

The floodplain and the reserve have good water quality due to the ability of the
floodplain to collect and purify water (Rogers, 1995).

The reserve was pmclatmed a protected arez in 1974 {de Villiers, 1986), therefore it
has legai protection,

The floodplain and the reserve is highly productive in terms of game (de Villiers,
1926).
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13.  There is a high tourism potential for the whole system, not just the reserve, as the
floodplain extends from Moordrift to Potgietersrus; ses context) (Higgins et o, 1996).

14.  Mamy of the landowners on the floodplain are conssrvation conscious and therefore
~ thepobential to form 2 conservancy is good. Many of the farms becarns private nature
reserves in 1973 (Tarboton, 1987h).

15.  'There are no highly dangerous animals (excluding snakes, such as black mambas
(Dendroaspis polylepis ﬁolyfepis)), therefors researchers and tourists can. walk
around with relative feedom This is especially irmportant from a bisd-watching point
of view, : : '

16.  Thereare good facilities for conferences and workshops, There is a conference room,

a large kitchen and numerous dormitories (personal obsorvation; de Vos,. pers comm;

- Nel, pers comny),

17, Although there are mosqitoss, including Anopheles gambiae, during the wet seascn,

the parasite causing malatia, Plasmodium falciparum, is not present (Tarboton, -

1987b). There are also no tseise flies (Gtas.w‘m 3p) (da Vos, pers coram).

18.  The reserve is accessible to the conmunity sis currently there are o gate foes (ds Vos,
' pers comutl), ' ' '

Stqo 4. Evaluate und consolidate the Strengths

A matrix was used to initially identify any conflicting and complementary strengths, The
interaction between the two strengths may be unknown in some cases due to lack of
understanding or lack of data,
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Table 5.1. Tnitial evaluation of the sirengths of Nylsviey Nature reserve and Nyl floodplain
(Key:  O- complimentary X - conflicting  ? - tmknown)

—
—

L iz 4 is ls_ 7 9 lm )izl lislistirle
1{-|olo|lo|olo]ole|o|e]jola|b[o}lofo]ole
2 -l2iojololelr oo ci?2 |7 |olxjoljo |
3 ~-|lo|ofo|olrlojo|loioj?z jo]? o]0 |2
4 -]Jolojofr joflo[ofof?r |[o]|? [ojo ¥
5 ~lolo|?rlolo|ol?r jolo]jo|ojo|o
§ ~loj?7 ]|ojojo oi? |lol?r Jolo |
7 i { {~-|ojolo|? 'cjo{oio|oloio
8 i i ~|o|1i? 2 |o|lo|ojoloio
7 ? ~jojo ojolojoiolojo
10 : -{0 aflxjo{? lola|r
1 { ~ofx|olrlolo(r
12 Lo ~j?|lot? |o]o s
3 i -loio 0'--050
sl i -jo|ojola
s -loetolo
16. -lote
17 .’ - |o
18 ; i ' E ]..

While the majority of the strenpths compliment each other. there are some that appear to ba
cordlicting or their interaction is wnknown, The conflicting and unknown interactions can be
divided into two matn areas of concem: [} biodiversity vs tourism, and 2) the floodplain (with
the associated aquatic birds) vs Roan, Thess potential conflicts had to be taken into account
when defining and prioritising the objectives and goals for the reserve (steps 6-8),

Biadiversily vs tourism. The interactions between the “biodiversity” strengths (strengths
2.3, 4.6. 11 and 12) and those of accessibility and potential ior tourism of the reserve
(strengths 8,13.15,18) are unknown or potentially conilicting, The biodiversity .strengths
atttact tourists to the reserve, but z high human impacr because of the accessibility of the
reserve may lead to negative impacts on the biodiversity. Use by tourists creates pressure on
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the physical environment and may cause important changes to the natursl hbitats (¢.3., soil
compacticn, loss of orgamic matter, or erosion) {Liddle, 1975; Brown ef af, 1977, White and
Bratton, 1980; Hall and Kuss, 1989; Matiack, 1993). This has important implicat. s for
the way in which the reserve should be managed; ie a Jong-term land use plannfug and
management approach that embraces ecological perspectives must be adopted to ensure the
" ecological/biological integrity of the reserve (Lajucnesse er al, 1995).

Water quality (strength 10) may also be negatively affected by increased buman impact which
may cause increased sof! compaction, loss of organic matter and/or ersion (Liddle, 1975;
Brown et al, 1977; White and Bratton, 1980; Hall snd Kuss, 1989; 2 fatlack, 1993) on the
reserve and the floodplsin. | | |

The floodplain _Vs. Roan. Other potexial conflicts occur between the strengths of the

ficodplain and the birds (2 and 5), and those of game species productivity, in particular Roan

(strengths 3 and 12). "The floodplain is a recogaised breeding and staging site for nomadic

birds, incinding mmerous Red Data species, yet the reserve management has continued with

an informal program to breed Roan. Many of the management practices to maintam a Roart
" population require active intervention in fosdplain processes.

Many warthog, for example, are regularly culled as they ars parceived as “destroying” the tall
floodplain grasses that the Roan foed on such as Oryza longistaminata. It has been
conjectured that the resultant Jow populations of warthog may cause significant vegetation
change, which in tum may affect the foraging of floodplain bird species (Mameweck, pers
comm; Rogers, pers comm). The wallows created by warthog have slightly different physical
and chemical charateristics (clay content, conductivity and nutrieat content) to the surrounding
fleodplain (de Fonteine, 1991; Rickard, 1993). These differences may be important for the
germination of various grasses, in particular Poricum schinzil, whose seed is highly favoured
by many aquatic birds (Petrie, 1997). Therefore culling warthog has a number of implications
for the functioning and structurs of the floodplain that the managers may not have considered,
such as decreaging the forage for aquatic and ren-"quatic birds smong others.
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] Condensed list of strangths

The list of eighteen was then consolidar .ind condensed to the foilowing consensus view by
grouping similar strengths together to reduce redundancy and to simplify the next step. "The
‘consensus’ strengths are preseited in itafics with the justification below. Thess strengthsare
documented in the Nylsvley Management Information Systemwlthm the Management Module
{see Appenedix F and Chapter 6, section 6.3.2).

A There ir a goad base of scientific information available on which to build.
The Savamna Ecosystems Project generated much information (Scholes and Walker,
1953), as well as the FRD funded programme “Nylsvley as a functional unit of the
tsndscape”, which focused on the structure and fiunction of the floodplain, Numerous
other individual research projects have also been conducted on the reserve since 1974
(Higgins and Rogers, 1993), '

2 The floodplain is an excellent breeding and staging site for nomadic aguafic birds.
The floodplain is an excellent staging site for 102 aquatic bird species, 52 of which
breed there (Tarboton, 1987b; Higgins et a/, 1996).

kA The reserve has a very high species. inciuding Red Data species, and habitat
diversity, '
The reserve has a large number of Red Data species {especially fauna); 23 bird
species (Tarboton, 19874} and three mammal species (Higging and Rogers, 1993)
{refer to context for details), The reserve has a very iigh species and habitat diversity
{de Villiers, 1986; Higgins and Rogers, 1993: Scholes and Walker, 199' j, The
floodplain and the reserve is also highly preductive in tenns of game (de Villiers.
1936).

Chapter Five - An Objectivaa Hierarchy for Nylsviey dature Reserve



1 The floadplain system is located in the and therefore has numerous recreational and
aesthetic attributes., . ' '
- The floadplain system is located in the bushveld savanna of South Afvica and thus has
numerous recreational and sesthetic attributes, suchas hiking and birdwatching among
others (Higgins and Rogers, 1993).

5, The reserve is highly uecessible, . .
The seserve is highly accessible from Gauteng via railway and toll-road, The reserve
is approxfmate]y 200 km from Johannesburg and less than 100 km from Pretoria,
therefore its potential as a weekend getaway for city dwellers is high. The reserve is
accessible to the local people as currently there are no gate fees {de Vos, pers comm).
There are no highly dﬁugemns. animals (excluding snakes), therefore researchers and
tourists can walk around with relasve freedom. This is especially importznt if bird-
watching is to be promoted. Although there are mosquitoes during the wet season, the
parasite causing malariz iy not present (Tarboton, 1987b). There are also no fsetse

flies (de Vos, pers comm).

&, The catchment area of Nylsviey is vot too big and i..2 potential for development is
rat very high, ' .
The catchment area of the floodplaia, the Waterberg region and its foothills, Is
relatively small {520 km®) (Tarboton, 1987b) and it has limited exploitative resources
therefore the potential for development is not high {other than the potential for building
dams).

7. There are good research and education oppormunities and facilities,
There are good research and education opportunities because of the wide variety of
specics and habitats (Higgins and Rogers, 1993: Scholes and Walker, 1993), There
are also pood facilities for conferences and workshops. There i a conierence roont,
a large kitchen and numerous dormitories {personal observation; de Vos. pers comm,

Nel. pers comm), .
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& The floodplain has good water quality.
The floodplain and the reserve have good water quality due to the ability of the
floodplain to colfect and improve the quality of water {Rogers, 1995).

9 The reserve was prociaimed o protected area in 1974,
The reserve was proclaimed a protected area in 1974 {de Villiers, 1988), therafora it
‘has iegal protection,

10, Thereisa High tourism potential for the whole system not just the reserve.
There it a high tourism potential for the whole system, not just the reserve, as the
- floodplain extends from Moordrift to Potgieferstus; see contet) (Higgins ef al, 1996).
Many of the landowners on the ficodplain are conservation conscious and therafore
the potential to form a conservancy is good, Maty of the farms mpﬂvatenawré
reserves in 1973 (Tarboton, 1987b). o
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Step 5.

Record all the determinanits of the strengths

Table 3.2, . Dieterminanis of, and constraints (inside the organisation) and threats {outside the organisation) to, the strengths of the Nylsvley Nature Reserve.
Suffixes refer to key information sources.

Strengths Determinants Constraints Thraals
1. Agood, hut himited, » Thefeis g hislory of academic and v The information is not Th a user(maagern) - Thamlmﬁrpurmsamaupmnﬂm
Information base on management imvolvemiznk in research oh the friendly format and i is also widely dispersed flondplain and is calchment, as & reault
which fo burid. rasenve, amang tha vagious stakeholders, researchers and managers o nol hava an
«  [Informalion on & wide vardety of themes (from = Ranagement does not have clear goals, and holixtic understanding of the aystem.
birds to gecingy) and from RUMEeroUs sources therefore doas,  demonslirate their =  Reduced funding t¢ academics for research.
{researchess, managers, pubiic) is availahla. information requirements. = Reduced access fo the rese  « for researchers, -
2. 1isan excellent »  Hydrolegical and geomarpholegical »  Alckofintegtated undersianding by ¢ The fleodpiin Is situated n @ semi-atd reglon,

breeding and staging
site far aquatic brds.

characterislics are (v primary deteminants of
diversity.*

The ger~phalogy is the underlying

defermt. it of foodplain process and fumction.!
The hydrological regime drives the wetland
processes ard influences the water quantity
and quality *

The grazing and fire regimes used on the
resarve grflusnce bird breeding and othes Efe
Wiatory sirategies of plants and anfmals
Dykes huilt on the Tloodplain creete habitat for
nimergus aquatie hirds 2

High productivity of the floodplain system due
to its ferile sods.

managemant of the Noodplain systemas a
whola*?

Lack of & broad perspective which recognises
the hetermgeneity af fandscapes - both natural
and man-modified.!

[ack of an interdisciplinary approach to
research and manzgement.!

“Teriloriafism” of managers exizts in mamy
slate and parastatal omanisations, resuling ine
tack of Intagrated management of resources.*
A species-Tocused managesnent approach
ralher than an integrated ecosystem approach,
Managamans does net know how lo, and have
not, expliciy managed for aquatic birds,

where walsr is the resowrce that ja mest iimiting
to human development and natural ecosystem
fumctioning X1

‘Water resources development {dams, ground
walter abstraction, off-channel imigation}inthe

* calchment resulting In reduced un-off 21

Bevelopmend of Mghways, roads and other
shructures across the floodplaln which
potentially atter fioodplain siructure, funellon
and process,

Introduction of exntic plapts in the satebmant,
such as forest planiations and lnvasive aliens,
will alfer the warter quantity by raducing the mn-

-off to the fioodplain?

Hahitat fragmentation [ ihe regisa and antha
flocdplaln duw to ihe different land oses such
as agricutiure, cattle ranching and foresiry.
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Table 5.2. Determinants of, and constraints and threats to, the strengths of the Nylsvley Nature Reserve.

Strengths

Daterminants

‘Constraints

Threats

2. [tis an excehent
breeding and staging
sile for agualic birds.
contied. ..

3. Verrhigh species ard
habitat diversity.

»  Hydrolaglcal and geomosphological
characleristlés ane the primeary detsyminianis of
diversity.*

= Habltat availability 18 high cue Yo the grazing
and fire regimes an the reserve, ang also due
to the bydrological regima,

+  The bydrolagical regime driveswetiand
processes, and knfiu~—-es water quantiy and
quality, '

+  Habal diversity [s a ceterminant of specles
diversity.

Manizgemert for blodivers®y can be problematic
as there are few guidsiines,

A spacies-focused management apgroach -
rather than an inlegrated ecosystem approach.

Agricultural practices such as aerkl spraying of
Quelea quales roosis with toxlc chemicats have -
polentialy salous conseuences for other
birds, fish and arimals® and excessiva nutrient
releasa In agricubttire) munoff.®

A high human [yt &5 a resull of

developmet or ecolourism may affect the lifs
hietory strategles of particatar aquatic birds.
Afforestation can catae lazpe changes in solls
and plant cover with mpacts an hydrologleat

procasses, 1

The giitudes of jocal landowners, residents,
and locaks to particalar species such as Quelea
quelea and warthog, snd to the Tioodplain as &
whola,

Over willzation of the catchment area, eg}
ovargrazing by demestic steok which
curcentrate on the flcodplaln during tha diy
season, '

Bevere droughts.

The sama thrcala as for atrenpth fwo.
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Table 5.2. Determinants of, and constrainis and threats to, the strengihs of the Nylsviey Nature Reserve.

Strengths

Detesrinanis

Gonstralnts

Thrests

"4 Numerous recreationaf
and aesthelic qualties.

5. The Reserve Is hight,
acecessibls.

6. The catchment of the
fleadplaln is not too big
and the potential for
development is not
wary high.

7. Good research and
education
oppaortuniies and

Hydmlogical and geormorphological

‘characterisiics are Be piimary deterrminants of

Taidscape funclion and values 4

A highwey and a raliway ine from Sauteng are
sihsted close Lo the resene,

o highly dangerous animals {exchding
snakes) on the meseyve.

Mo lsetze fly and mataria canying mesquiloes
ara foand in the reglon.

No gale fees are charged at prasent, increasing
Nts appeal to day visitors.

The four maln contributing streams have a
cumutative area of 520 km?* 53 a resuk of the
regloral geomoarphology. '

Thera ate Bmded explofialive resources.

Thera s a history of Involvement by academics,
researchars and management,

Tha diversity of ihe reserve affords many
research opportmities in a wide rmnge of fiekds
from txenoiny to systems scology.

There |5 a good group camp and [nfrastriclure,

Management of the floadprain i3 problemalle - it
is diffict to manage the flocdplaln, asit iz
Highly varlable and there are no guidelines to do
a0.

“Tha inkroduction of petenilally dangerous
anlmats such as bhufialo,

A ek of markeling by management may
decrsase the parception of high accessibifty,
Thesa 1a no reguler bus ar kaxd service to the
reseqve, therefore s potential as an eco-tourst
destination may pot be fully reallsed,

Reduced access to researchers,
Lack of irainte ance,

The sama threats as for strength 3,

Water rasaurces davelopinent (dams, ground
water abstraction, off-ctmnne] inigation) in the
catchment resufling In reduced rum-off >
Devetapmant of highways, roads and other
siructures across the floodplain,

Habitat fragmentation dua to tha different land
uses such as agticutiuie, catfe nching and
forestry 5
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Table 5.2. Determinants of, and constraints and threats to, the strengths of the Nyisvley Nature Reserve.

Strengths

Detenmintants

Constraints

Threats

B, Good water quality.

5. Prolected afea.

16 High lourism potentizl
of the whole syster
rat just the reserve.

The fioodplain acts 32 a filter cf diffuse nutrient
and pollstion tressfer between iha terrestrial
systam and tha river ¢hanned vis surface runoft
and subsurface flow.*

Preclalmed in 1974 a5 2 provincis) Natuee
Resetve. '

The Vogelfantein farm was acquired s added
1 1he res.mve Iy 1997,

Thera are other touriat areas In he region such

- as Warmbsaihs (hot mineral spdngs), -

A change in socketal aitudes towards
Increasing environmantsl ewareness and the
value ofecosystems,

There ara many privately owr .4 nature
reserves on fhie flaodplain and many of the
other lantdowers are conservalion consclious,
High biodiversity attracts eco-tourists.

1= Tigpins of a1, 1996; 2- Mameweek, 1930; 3 - Tarboton, 19876, 4 - Rogets, 1993, 5 - O°Naitl ef al, 1997, 6 - Kare, 1997

Waler rescurces devefopment (dams, groumnd
water abstraction, sff-channal infgatian) in the
ratehment resudting in reduced fup-olf. !
Afforestation - a decrease In natural vegetation
Ivaly causa water quality problams by
increasing erosion,™*

Spaaying of Quelea quelea roosts with imdc
chemlezle camapinales the waler
downsiream,?

Increased tourism may reswl in decreased
vaater quality, due to Increasing sewerage
detmands ete.

Increasing public demands an uses of nature
reserves and their resources such as
harvesting grass for thatching purposes.

Waler resolirces development (dams, ground:
water absiraction, off-channel irtigafion) in the
catchmendt resulting in reduced mun-off 34
Hablat fragmantation dus ta the differant land
usas such as agriculiure, cattle ranching and
forestry.
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Stepsﬁ-& Fornulate and priovitise objeciives, and set geals. " 71 .

A hierarchical approach was adopted to formulate the objectives, The key elemeuts of the
vision were identified and then expanded upon, The key elements of the vision in this case are
conservaiion and utifisation. Ut lisation has these key aspects; ecotourism, research and
education; Consumptive utilisation is not considered a viable option on sucha sn’mll. reserve,
Specific objectives (Figure 5.1-5.4) were formulated for cach key aspect ensuring that the
strengths (Table 5.2) ar¢ mdintained. 'The maintenance of sirengths 2, 3, 4 and 5, for
example, is ensured by objectives 1, 2, 3 and 4 under the sonservation objective.

These objectives were thep prioritised according to the vision and the operating principles,
therefore they are value priorities, not time priorities.
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To recognise the uniqueness of the Nyl floodplain system, to
manage for biological intearlty within the reserve and to promote
conservation and sustainable utilisation within the entire

VISION

catchment.

CONSERVATION

To conserve the diversity of
landscape unils, processes,
communities and specles,

To increase the conservation
status of the reserve and the
fioodplain.

To promote the
conservation of red data-
listed species.

To promote participative
conservation of the broader
floodplain area.

' RESEARCH

To conduct and encourage

EDUCATION
_To provide educational

programs for the promotion of |
the conservation and uiilisation

management tool.

TR, W F . R MO S BT TR T

{Refer to Figure 5.4}

Figure 5.1. Objectives Hierarchy for the management of the Nylsvley Nature Reserve,

ECOTOURISM

To provide facilities and
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§.4 Discussion

ThemanagenmntoftheNylsvleyNatureResmewas @ classic case of reactive, non strategic
management, While numerous attempts bad been made to transier scientific information from
gcientists to managers. and to determine managers’ information needs, they met with little
success (section 3.4). Using the objsutives hierarchy as an interface there has been some
success with regards to the processes that management bas put into place, the products that
have been developed and the roles that certain people have taken up in ensuring that the
particular processes and products were developed, transferred and utilised,

5.4.1 Achievements in the development and impleme'ntatiwn of the Nylsviey
objsctives hierarchy

Nylsvley's management realised the need to adopt an inncvative, consuitative management
process in which the iriteractions between scientists and mansgers are facilitated, Iterations
of the management process encourage fransfer of updated understanding and predictive
potential to managers and feedback of management success and problems to research (Breen
et al, 1995; Rogers, 1997),

Management is now far maore stru.iured, compared to the previous reactive, ad hoc way of
managing (section 3.4). Compared to the “old” way of managing, management is now 1o
longerina vacuum. ‘The development of the objectives hierarchy provides management with
both purpose and direction.

" 'The development of g sense of involvement, ownership and belonging by the people within the
conservation 6rganisation was important in generating the objectives hirarchy. This was
achieved by involving them in the initial development of the objectives hierarchy protocol.
Using a workshop environment with the use of needs-based negotiating techniques was also
instrumental in developiig 2 sense of ownership and involvement (see section 4.2).

The need for a strategic forward planning approach to management has also beent recognised
at the higher levels of management within the Northern Province’s DALEA and as such the
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objectives hierarchy protocol has been accepted. These managers now want to implerent it
for the other reserves within the province {seven initially). They hﬁve begun the process of

_ defining an objectives hierarchy for the I"Nyala Nature Reserve, onc of the bigger reserves
which is situated near Ellistas, This process has bigen facilitated by the “champion” within
the DALEA’s scientific services.

"This objectives hierarchy reflects a change in thinking of the reserve management about what

the reserve is about and also about what they need to do. The “old” objectives of the reserve
management were primarily concerned with conservation per se (section 3.4) while the new
objectives reflect a change in perspective with objectives related specifically to eco-tourism,
Lesaurce use, environments! education and research, as well as conservation, This is a inore
thodern appreach to conservation rﬁanagamnnt, than the previous “preservation™ type of
wianageinert (section 5.2; steps 6-8). '

The chjectives also roflect that the reserve management have adupted a landscape approach

to management (section 5.2, steps 5 and 8). This is a significant move from a
species/population focus in management and is in line with modem scientific thinking (Pickett
et al, 1997). '

Now that an objectives hierarchy is in place fiiture managers of the reserve will have a record
of what decisions were made, why they were made, and how they relate io each other.

Fundamenta! to the development of the interface for Nylsvley was the development of informal
collegia (networks), with contact ingide and outside the system. These informal collegia,
coimprising peopl: such as Prof Rogers and myself who are outside the system and Lizaune
Nel and Yohan Kmger whe are inside the system, were necessary for unlocking “organisational
gridlock” {sersu Holling, 1995). During this study I acted as a “scientific broker”. 1 built
on the “network™ that has been developed by previous “brokers” from the University of the
Witwatersrand and the reserve management, During this study period 1 have established
personal contact with numerous DALEA pérsunnel, which has been of prime importance in
building mutual respect and trust, Mutual respect and trust is imperative for the successtul
development of 2 successful interface. '
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During the development of the objectives hierarchy protocol and the objectives hierarchy for
the reserve, a high level “champion” emerged from within the manapement structures of the
Horthern Province DALEA’s Scientific Services, Lizannc Nel bas been instrumental in the
development of the ohjectives hierarchy for Nylsvley and in facilitating the process for
developing an ot :ctives hierarchy for ather reserves within the Northern Province, Currently,
Lizanne Nel (the “champion™ and other members from Scientific Services facilitate the
“process of determining an objectives hierarchy to the level uf-goalé. It is intended that once
goals have bren set, the Regional Services” manapers take over, Together with the -eaaerve
managers they should set up a goal maintenance system whereby action plans to achieve the
goals and the means o measure and audit Liem are determined,

542 Constraints and limitations to the farther development and
implementation of the Nylsviey objectives hierarchy

While there have been numercus successes during this study there have also been a number
of difficulties which have constrained and limited the study. Most of the constraints and
limitations encountered during this study are reloted to the peaple element of the interface,

Unfortunately, the objectives hierarchy for the Nylsvley NMature Reserve is not as
comprehensive and completo as it could be, Uing the strict definition (Box 1) no operational
goals have been defined, Although they have been reforred to as “goals™ they cannot strictly
be seen as ge-ls 2s they do not have explicit spatial, temporal, quantitative/qualitative
tesolution which is compatible with inanagement's potential, constraints and resources, The
conservation goals are also not defined in terms of structural, compuzitional and iwctional
griteria, The reasons for this are numerous and relate to the people element of the interface,

The protocol and methad of developing the structured interface have been ascepted at the
higher levels of the Reserve's management, but they do not operate by it themsetves.
Therefore there is no overall management system to audit the process of developing an
objectives hierarchy and operationalising °t. Therefors Nylsviey stands isolated within the
system at the moment, It doesn’t fit in with the way the whole department operr % 50 it is

Ciagter Five- An Objectivas Hierarchy for Nyleviey Neture Reserve 109



difficult for the individuals concerned to remain different even if they believe itis the ‘right
thing’ to do. Az more and more reserves begin to operate by means of an shjectives hierarchy
this situation should improve,

The role of the scientific broker (myself) in itself was perhaps not enough to propel the
interface. ‘There is a need to de\relqp. the role of the scientists within the conservation agency
(loyal heretics) (section -2.4,2) and the role of networks (section 2.4.3) to increase the
perception of value of the interface and to make it work,

5.4.3 Recommeridations for further development of the Nylsviey Interface

To be successfiul conservation apencies need to be “learning” -6rgam‘sations o be truly
adaptive. This interface is just the beginning, For the reserve’s management tg grow as a
“learning” adaptive organisation the interface must be modified, changed radically or even
“overthrown” (Westley, 1995). 'The interface should however always contain ¢lements of
vision, planning and leaming that are forever “evolving”, ' '

To ensure that the interface js institutionalised the following recommendations are put
forward:

1. The Reserve's objectives higrarchy must be further developed, Goals which are
achievable, measurable and auditable must be defined. They must have spatial,
temporal, quantitative/qualitative resolution which is compatible with managerent's
potentizl, constraints and resources. Conservation goals should be defined in terms
of structural, compositional and functional criteria, which have implications for the
spatial, temporal and qualitative/quantitative resolution, Implicit in these criteria are
confidence limits, i.e. an anticipated range of values which must be achievable and
therefore tesiable,

2, A goal maintenance system must be set up to ensure that the managers and others
involved in the Reserve know exactly what needs to be done, by when, to ensure that
it is done and if necessary to change or revise the goals.
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3. Alow level “champion” for this specific reserve needs to be identified and nurtured
to ensure the success of the intecface.

' .4. Higher level management needs to be more supportive and generative (Senge, 1990)
ixt their leadership,

The davelopmeat of a structured interfzcs, in this case in the form of an objectives hierarchy,
takes time. It must evolve taking into account the personal growth of the individuals that
funtion within it. Thus, a complete turnaround could not be expected within the time-span
of this M.Sc however much propress has been made (section 5.4.1) and the formndations have
been solidly laid, B
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CHAPTER SIX

Organisational Memory -
The Nyisviey Management Information System

6.1

Introduction

.Aﬁmdamentalpartofﬂ:isth&eisﬁas&edevelopmentofaprobctymcmnputawmmcaﬂad _
" the “Nyisvley Management Informatloh bystem” (NMIS). This program was built for a
* number of reasons:
L

“Organisational memory™ is espesially important in a system such as Nylsviey Nature
Reserve which has high staff turnover and often inexpericaced rangers are put into
management positions (Chapter Three), Objective Six, (o develop a mechanism o
ensure organisational memory for the Nylsvley Naiure Reserve, was addressed in
part by developing the sbjectives hicrarchy for the reserve (Chapter Five), The
objectives hierarchy, however, does not provids a mechanism for ensuring that
managers (and scientists) have access to past, and present, information that is relevant
for considering alternativé management decisions and actions. A tool had to be
developed to address this need.

Within objectives hierarchy for Nylsviey (Chapter Five), the Resaarch Objective
(Figure 5.3) emphasises the need to conduct and encourage research that is orientated
towards the management of the reserve and the floodplain, A sub-objective
speclﬁcally addressed the need to identify existing information and to de\relup an
information base (Figure 5.3).

A prototype computer program, which would reside on the managers” PCs, was developed to
address these two needs The tnotivation for developing a computer program as opposed to
having a paper-based filing syste is twofold:
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L A computer program is designed in such as mannet ss to allow the users (managers
and scientists) to access relevant information almost instantancously. All the
information is in one place so alternasive management actions and decisions can be
casily considered and explored, by analyzing data or viewine particular information.
The propram can alse be updated easily as more information becomies available.

2, A computsr program of this nature can provide a “technological interface’ (semsu
Rogers, 1597) between smentmts and managers whereby research is transformed into
a product that the managers can use,

*['his chapter describes the basic modules of the prototype computer program (NMIS) that was
developed (section 6.3), and the concepts (section 6.4) and tools (section 6.5) used for
developing it. Ideally, the reader {you) should install NMIS to gais a fuller understanding of
what the NMIS can and cannot do, and to better follow the points raised in this chapter, Use
the disks provided in Appendix F and follow the instructions in the User's Manual (Apﬁendi.x
E) to install NMIS,

6.2 The users - their expectations, requirements and Involvement

"The development of any computer system has to be seen in the light of it's user populatibn,
the people who will interact with it and use it. Thus it is important to detail who the users are
interms of their computer literacy, their expectations and requirements, and their involvement
it the production of the system,

Since the main purpose of the information system is for ‘crganisational memory” and then the
transfer of scientific information from scientins to managers, the managers are essentially the
main user group, There are two levels of managers directly involved in the management of
the reserve - the reserve manager and the regional maneger. Their expectations, computer
literacy and involvement in the dovelopment of the information system were very similar (de
Vos, pers comm: Kruger, pers comm: Nel, pers comm),
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The managers' requirements of the information system and their expectations were determined
fram the outset. Their main concern was that the information gystemt should provide
continuity in an environment where managers change often .. ensure organisational memory.
“Thus the information system contains information specifically requested by the managers and
it is linked to the spreadsheet application allowing them to access and modify information
(section 6.3).

‘The managers who were involved in the development of the information system are all familiar
with Windows operating systems. This will facilitate thie “leaming curve” for using the
information system as the information system was developed to mun on a Windows operating
systems, either Windows 3,1 or Windows 95. Hawever, none of them have experience with
hypertext cavironments (section 64). This should not be problematic as hypertext
environments are intuitively casy to work with and to master. '

Users nust be involved from ths outset of the developnient of the system to ensure effective
and efficient information transfar (Van Wie_t and Gerber, 1992; Le Maitre e al, 1993). Thus
 the reserve manager and regional mansgers were involved in the development of the
information system: from its inception, They provided valuable comments and input into its
design, Their contiaued involvement is foreseen especially during the implementation of the
information system,

6.3 A management information system for Nylsviey Mature Reserve

‘The NMIS consists of a computer program with two modules, an Information Module and 2 .
Management Module supported by a User's Manual, ' '

8.3.1 The Information Module

The Information Module (INFONYL) contains up-to-dats, easy-to-read scientific and general
information about the reserve, with an emphasis on floodplain processes becanse of Nylsvley's

pending Ramsar status,
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The information provided in this module focuses on geology, vegetation, climate and animal
species, among others, of the floodplain and the reserve (Figure 6,1). A basic description of
floodplain ecosystzm processes and hydrological processes ... also contained within the
information module (Refer to the NMIS program for details). This floodplain information is
structured using 8 landscape ecology approach, which 3 i+ ping with the Conservation sub-
objective of conserving and managing the diveristy of lav *2.ape units (Figure 5.2).

8.3.2 The Management Module

The Management Module (MANAGENYL) is different from the Information Module in that -
it focuses on the actual management process, Itcontai. - %3 of an explicit management
pracess that identifies management needs and informat’ JHements.

The completed nodes {section 6.4. 1) correspond to the general objectives hierarchy protocol
{Chapter Four) and the objectives hierarchy details for the reserve (Chapter Five).

6.3.3 The User's Manual

The user's manual is another component of the information system. It is an important
~ component in that it should promote the efficient and effective use of the information system.
It reinforces the information transfer process by providing detailed information on how to use
the information system, as well as what information is contained within the information
system. It also provides explicit insiructions on how to update and modify the information
system to enable the users to add new information to the system as it becomes available, The
manual is appended to the thesis {Appendix E),
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8.4 The hypertext concept

'The information system was designed using = hypertext approach, Hypertext systeins are
emerging as a new class of information systems, These systems provide a non-sequential and
mtirély new method of accessing information unlike traditional information systems which are
primarily sequential in nature. They provide flexible access to information by incorporating
notions of navigation, annotation and tailored presentation (Salasubramanian, 1955).

Hypertext enables the connection of ditferent information sources and types (texts, graphics,
images, knowledge) in an intuitive and accessible way (Balasubramanian, 1995; Carcascal ef
al, 1995). Hypertext was used to design and develop the {nformation systim, because
hypertext environments ailow the user to "navigate® (also called “browsing™) through tliedata,
information, images/graphics, and specialised decision suppnrtsystém, insuchs way that the
user i3 free to usc or bypass any facility, and thus make intuitive decisions as well as rational
ones (Balasubramanian, 1995; Carrascal ef af, 1995). It also allows for the increasing depth
of focus, by the developer, of concepts, explanations or results at various lovels (Carrascal o
a, 1995). Particutar words, for example, used in doscribing the Soodplain such as “landscape
unit”, may require further explanation, A link can be created to a node specific to the word
“landscape unit™ in which 2 more detailed explanation can be found,

6.4.1 Informationfknowiedge structure of hypertext

Hypertext uses two components to structure all the information (text, images, etc) in the

svstem (Bélasubramanim 1995; Carrascal e al, 1995), nodes and links. Nodes are well-

defined, independent and coherent units of information, for example different aspecta of the

" Ramsar convention are represented with rectangular toxt boxes (Figure 6.1), Each of these
is a node, which can be displayed independenﬂy on the screen.

Links provide the associative connection betwesn two or more nodes, They can be typified
according to the type of relation they estabiish between nodes (Carvascal er af, 1995);
structural - to oratise nodes {information units), '
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annotational - giving explanation about terminofogy, iilustration

referential - connecting associated concspts,

relational - providing links with other applications such ag spreadshects, GIS,_
expert systems, . '

All four types of links are used in INFONYL. The relational links provide connections with
the spreadsieet application, MANAGENYL currently has structural links, to organise the
nodes, and referential tinks (through the drop-down menu), to provide connections to
INFONYL. The relational links in INFONYL allow the user to shell out of the hypertext
environment into the spreadsheet application, accessing a number of "notebooks",

The notebooks are files whick contain a number of pages with specific data, for example, the
SPECIES notebook contains data on the species présent in the floodplain léndscape units in .
the following pages: woody vegetation, herbaceous vegetation, amphibians, birds, fish,
mammals, reptiles. These notebooks can be edited and medified by the users as research
provides new information, Standards for modifications and edrtmg are provided in the user's
manual, This encourages buy-in, ovwnership and use of the system, thus it becomes an
interactive data base and filing system for the manager/user.

The consequence of structuring the system’s text base through links and nodes with an internal
hierarchical and/or network Strhctuw is the production of hyper-documents. They are the
translation of converitional linear structures, which require sequential reading, info interactive
associative documents. Hyper-documents allow access to further explanations, related
information, references and/or visualising graphical concepts in a manner that is intuitive,
automatic and directly controlled by the user (Balasubrumanian, 1995; Carrascal ef o/,
1995},

6.4.2 Nsvigation/Browsing
The objective of hypertext is to give the user “control” over the system, The user is not

forced to interact with the system by a senigs of preesiablished dialogues or by acquiring
information in a sequential iinear way, but the user can access the information pool as desired.
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Thus the hypertext siv voture offers the potential to attain the information through different
paths and it is adapted to the way that human beings think (Carrascal ef a, 1995).

Navigation throughout the information system is both flexible and "rigid" depending on the
section the user is in, For ¢xample, when the user is in "Floodplain Subsystem" form, the user
can choose which landscape unit to visit first. After accessing the information on a particular
landscape unit, the user can only return to the "Floodplain Subsystem” form, unless the user
decides to use the menn to go into another section of the information system. This is also the
case in tﬁe Management Module. The rationale for this approach, is that it provides a
“auided”, yet flexible environment to lead the non-specialisi through the information system
ensuring that the user gains the relevant knowledge in srder to proceed to the next step.

Backward and forward navigation, an inherent feature of bypertext technique, was
implemented using the following elements (Figure 6,2); '
» highlighted words (in blue) as information anchors,
+  graphical icons, providing hints of the typs of information accessible, for
example the bird icon in “Reserve” form,
+  buttons such as "back", "rontinue”, "spreadshest",
= check boxes eg. the red data lisfcd species check box in each Iandscape unit.

Drop down menus were also impiémenl:ed as a form f navigation, From any of the
information nodes, for example, MANAGENYL can be accessed via the drop down menu

(Figure 6.2),
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Figure 6.2 Elements used for backward and forward navigation in the NMIS.,

Graphical
icons




8.5 Tools used in developing the MIS

Visual Basic was used to develop the informarion system because it is a visual programming
language, allowing the developer to create easy-to-use graphical user interfaces and tc use
tiypertext concepts. It can aiso be linked to other applications such as spreadsheets, databases,
GIS and =xpert systems.  Although 16-hit and 32-bit applications can be devslaped using
Visual Besic, it was decided to develop the information system as a 16-bit application as the
reserve managers at the start of this study were using Windows 3.1, 32-bit applications
cannot be run on operating systems that ave 16-bit such ay Windows 3.1., whils 16-bit
applications can run on 16-bit operating systems and 32-bit operating systems.

A spreadsheet application, Quattro Pro was used to provide detailed data about specific
aspects of the floodplain. Quattro Pro was used as it is the application the managers are
familiar with. '

Slides and photographs wers scantied and converted ints 256 colour bitmaps using Corel-
PhotoPaint and a Hewlett-Packard scanaer. '

A praphics package, Presentations, was used to create maps, profiles and graphs and then
convert them into bitmaps for input into VB during the design tiime of the information gystem,
An example of these are the floodplain and catchment profiles in the Information Module,

A mumber of information and data sources were used to gather information for the information
syswin, Much of the information was obtained form Honours, Masters and Doctoral Theses
whose subject is the Nyl River Floodplain (Marnaweck, 1990; Otter, 1992, Rickard, 1993;
Petrie, 1997; Mameweck, in prep; Coetzes, in prep). Reports by the Centre for Water in the
Environment, University of the Witwatersrand (Higging and Rogers, 1993), and ioumal
articles (Hipgins ef ol, 1996) provided information on the landscape units and hydrological
functioning. Background information on geology, soils and climate was extracted from Frost
(1987) and Scholes and Walker (1993). The Northern Province DALEA's ecolagical files on
the reserve provided information on animal census, management blocks and vegetation
touitoring. All the scanned photographs were obtained from Prof, K.H, Rogers,
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6.6 instailing and using the MIS

"The information system was developed to run ort IBM compatible micro computers (PCs) with
at least 386 processor, 4 Mega-bytes of RAM, @ VGA card and running Windows 3.1 or
Winodws &3. It also requires that Corel Office Suite be instaued (version 8) with Quattro

Pro.

The information system is provided in a pocket at the back of this thesis (Appendix F). The |
installution instructions are contained in the user’s manual (Appendix E),

Thers are opportunities for the users to up'date some information in the vigion, objectives and
goals forms in the Manngement Module. The users can update and modify all the
spreadsheets in the Information Moduie, but carmot edit or modify the actusl system structure,

.At this stage thers is no on-ling user help, This is recognised as being a limitation of the
information system. It is ioped that it will be included in the near future, The only form of
user support is the paper-based User's Manual {Appendix E).

6.7 Discussion and Conclusion

A prototype NMIS has been instalied at the office of the reserve manager and at the
Department’s head office in Pietersberg.  Although the NMIS is only a prototype it has
succassﬁxily Hlustrated to the managers the potential of what can be done with the informaiion
available.

The NMIS incorporates the vatious changes in perspectives that were precipitated in
developing the objectives hierarchy i.e the landscape approach and an ecosystem rather than
species focus {see section 5.3). Therefore it helps the managers to internalise these concepts.

~ “The NMIS serves a form of organisational memory whereby a record of decision making
{goals and the objectives from which they are derived, as well as the strengths and contsrints
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_of the systems) is kept inan sasy to aceess, casy to use format, Thus the NMIS pravides some
continuity in an environment where there is kigh staff tumover and a legacy of poor
information records{sections 3.4.3 and 3.5.1.).

At the momeht the NMIS is a stand-alone system with links to Quattro Pro, a spreadsheet
application. However it has the potential to become an “intsgrated system” with links to
Geographical Information Systems (GIS), expert systems, data bases, among others to allow
for comprehengive data base management (sg.for tracking resource inventorirc), spatial
analysis, simulation and optimization (Loh and Saarenmaa, 1992) It can serve as a v shicle
for other products that could be generated at the interface between scientists and nianagers.

Ghaptar Six - The Nylsviey Managarment Infatmnallon Syatem 123



CHAPTER SEVEN

General Discussion and Conclusions

“The hetter we know where we are going the more Jkely we are {9 et thera”
Olson (1988}

7.1  Introduction

The thesis of this study is that to overcome barriers between scientists and managers an
interface must be developed between the tvwo groups based on sounid technology transfer
" princinies {product development, transfer processes, consensus building, feedback, form and
function (Rogers, 1997)) and thres primary elements - processes (which regulate the
functioning of the interface), products (which are developed within the interface) and people
{who “drive” the interface) (section 2,5}, The interface developed in this study takes the form
of an objectives higrarchy, and its primary functions are to develop consensus on
organisational purposs, culturs atd structure and to neutralise the negative offects of the
diverging operating philosophies and reward sysiems of sciencs and management (Rogérs, '
1998),

An overview of the thasis briefly recaps on the barriers betsoen scicntists and managers and
then highlights the characteristics of the Nylsviey interface (section 7.2). The characteristics
are then translated into general concepts that should be applied when developing science-
management interfaces in general (section 7.3),
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7.2  An overview of this thesls

A review of the literature {Chapier Two} ideuniied barriers between scientists and managers
which result in a lack of integration of ziiLcufic information into conservation management,
Differences in the goals and reward =~ *ems of managers and scientists (Cullen, 1990;
Huenncke, 1995; Christenisen, 1997; Rogers, 1997) lead to managers fecling that scientists do
not producs the “poods™ that they require, white scientists claini that managers do not provide
the questions for which they require answers (Cul]en, 1990; Baskerville, 1997; Walters, [997;
Rogers, 1998), There is also a lack of forward thinking, goal-orientated manapement
{(Brussard; 1991; Rogers, 1997). As a result much of conservatio.. management relies on
intuitive, a& hoe decision-making which leads to a problem-by-problem curative approach
(wad:nan and Haider, 1993; Meffe and Carroll, 1994; Lajeunssse ef al, 1995)(cf. adaptive
rnanagemeﬁt {Walters, 1997)) as well as a lack of accountability and evaluation {Peters ef o/,
1997; Rogers and Biggs, 1998},

There is a need to put conscious effort into developing and sustaining wun exchange of
information (in various formats) which both proups recognise as having value (Breen ef al,
1994; Barrett and Barreit, 1997; Rogers, 1997) to break down or at least to overcome these
barriers. Many suggestions have been made for overcoming the barriers between scientists

‘and managers ranging from establishing closer working relationships at all levels by
networking (Mckerchar and Dingwall, 1984 Cullen, 1990; Holling ef al, 1997) to actively
promoting management orientated research (Mckerchar and Dingwall, 1984; Parrish ef af,
1995), to establishing tochnological interfaces (Rogers, 1997),

This thesis focused on developing an interface, which combines the various strategies into a
comprehensive framewark, for Nylsviey Nature Reserve. The interface took on the form of
an objectives hierarchy (Chapter Five), An objectives hierarchy profocol was developed to
enable conservation organisations to translate policy into focused, purposeful action, thus
ensuring that the management is more goal orientated. The procedure for developing the
objectives hierarchy is essuntially based on the process of consensus building {section 4.4),
thereby ensuring that the managers and scientists involved in the objectives hierarchy

development interact effectively and understand each othér ina non-conflicting manner.
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The objectives and goals, in parficular those that require scientific input, provide managers
and scientists w£ﬂ1 a better sense of connectim to each other as it provides a framework for
determéning individual roles and responsibilities. The hierarchical nature of the objectives
hierarchy allows managers and scientists to trace the origin of goals and the products related
tothioge goals, thus ingreasing the accountability of thase involved and removing ‘ad hocracy®
from the management approach. '

The objectives hierarchy also provides organisational memory' as the reasoning behind the

goals and actions is recorded. However once the goals ha- 2 been set an auditing system (Goal

Maintenance System (GMS), séction 4.8) must be set up to ensure that the goals are mef,

revised, audited and where necessary reintegrated into the adaptive management process. The

GMS provides a system to link management actions to goals which is analogous to the

Balanced Scorecard approach developed by Kaplan and Norton (1996). It allows for
_continuous foedback between managers, and between managers and scientists,

The organisational memory of the organization and the feedback bebween scientists and
managers cant be further enhanced by the development of efficient data management systems
(Christensen, 1997; Mckerchar and Dingwall, 1984}, The Nyisviey Management Information
System is an example of such a produet that can arise from the objectives hierarchj which
ensures that the managers have access to past and present information that is relevant for
decision-making. '

The development of this interface was strongly dependent on the involvement of particular
people. A spirit of co-operation and participation which is vital for the success of an interface
was fostered by informal collegia (networks)- people with contact inside and outside the
conservation organisation, During the development of the objectives hierarchy protaco! and
the objectives hierarchy for the reserve, a “cliampion” emerged who has played 2 significant
role in ensuring that the interface is accepted, and the preducts within it transferred.

In summary, the Nylsviey interface translates policy into focused, purposeful actions by a
process of consensus building, participation, feedback and strategic planning, and it is
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dependent on people to make it function. Thus the interface is composed of three primary
elements: Products, Processes and Peaple. '

7.3 Interfaces in general

 To ¢nsure that the science management interfaces effectively overcome the barriers hetween
scientists and managers, they must translate policy into action and management problems into
hypotheses to be tested, they must be consensus building and participatory and operate in a
strategic manner. To ensure these characteristics attention must be paid to the three primary
elements of the intorfitce: Processes, Products and People, '

The processes that regulate the functioning of a structured interface must ensure that the
products developed within the interface are transferred between scientists and managers, They
must also ensure that the needs and requirements of managess are communicated fo the
- scientists. Effective interaction between. scientists and managers must be based on the
 interlinked processes of feedback, consensus building and transfier which will ensure effective
integration of research results into managemesit and of management needs into research,

The products that scientists dovelop to service the interface could range from simpie
conceptual constructs to complex matrix models and information sysiems, Scientists

" previously canght up in the search for intellectual challenge and truth, and modeling for
mexdeling’ sake (Walters, 1597) can instead trauslate vigbie information into usefuf products
for managers.

Finally, it is fundamental to the interface that there are people who *drive’ it and ensure that
the barriers are overcome and that information is transferred. The roles of facilitator and
champion are especially important in ensuring consensus building and feedback, especiaily in
deeply entrenched bureaucracies that are characteristically umesiliont to new challenges.
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7.6 Conclusion

Scicntists, ah'd in particular ecolngists, have often tieen urged to make the products of their
résearch available and useful to managers (Huenneke, 1995; Dewberry and Pringle, 1994;
Parrish ¢t al, 1995; Adams and Hariston, 1996; Baskerville; 1997; Pringle, 1997, Rogers,
1997). As ‘generators’ of fundamental knowledge and theory I firmiy believe it is our duty
1o ensurs that scientific information is used in an effective manner by managers and that we
generate information that is useful. Initiating the development of interfaces between acience
and management is one way that we, as scientists, can ensure the successful integration of the
prodects of our research irto the management of the namrél resources. However, we need to
recognise that developing interfaces requires much commitment from our part and that of the
managers, Thercfore, it is greatly dependent on the “people™ factor,

The way people are managed will determine how useful and suceessful the interfaces are.
Adhering to the principles of consensus building, feedback, participation and planning will
take us a long way towards ensuring that those involved ars committed and stay on track, We
nwdtoredoghisethatﬁle way people are rewarded will greatly influence the way they interact
with sach other and with the ecological systems that they manage (Holling, 1995, Breen et ai,
1997). We must, therefore, expend some ciiergy in putting processes in place to ensure that
appropriate reward systems are developed and maintained so as {o neutralise the negative
effects of the diverging operating philosophies of science and management,
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PERSONAL COMMUNICATIONS

- DeVos,R.
Kruger, J,
Nel, E..

~ Rogers, KH.

A.  Natal Parks Board
- 8t Lucia Estuary

Nylévley Nature Reserve
Northers Province

Depariment of Environmental Affairs
Noerthern Province

Departement of Environmenta! Affairs.
Northemn Province

Centre for Water in th Environment

- Department of Botany

University of the Witwatersrand
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APPENDIXA Interviewees
Inferviewee Occupation Organisation
Mr Matt Coetzee Environmental Consultant  Stefan, Roberison and Kirsten
Completing Ph.D. on the Consufting Englneers
Nylsvley Nature F,2serve :
W Rudolf de Vos Reserve Manager of Department of Agriculiure,
Nylsviey Nature Reserve Land and Environment Affairs,
. _ ~ Northetn Province
Mr Johan Kruger Conservation Blologist Department of Agricufture,
Land and Environment Affairs, -
_ Norhem Province
Mr Gary Mameweck  Ervironments! Consuftant Strategic Environmental Focus
) Completing Ph.D on the Consulting Company
Nylsviey Nature Reserve
Mr Gawie Nel Regional Ecologist ' Department of Agriculure,
Formerly Nylsviey Nature:  Land and Environment Affalrs,
Reserve Manager Northem Province
Lizanne Nel Assistant Director Depariment of Agriculture,
Blodiversity Unit Land and Environment Affalrs,
Morthern Province
Dr. Scott Petrie Omitholagist Centre for Water i the
Completed Ph.D on Environment,
Nylsvley Nature Reserve Univarsity of the Witwatersrand
Prof Kevin Rogers Ecologist Centre for Water in tha
Director Environmamnt,
University of the Witwatersrand
Mr Alan Solkunder Owner of Mosdene farm Maosdene Privata MNature
" - Reserve, Nylstroom
Dr Warwick Tarboton  Ornithologist Beeshoek Farm, Nylstroom
Owner of farm on Nyt
floodplain
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APPENDIX B

Participants of the Workshops held In 1986

Participant Qccupation Orgarii. ation

Regina Basthior Student - Conservation  Cantre for Water in the Environment,
and Environmentst Univessity of the Witwatersrand
Ecology

Morna Booll-Liswes
Klaas Bognz&aier
Johan Bothg -
Annemle de Klerk
Gideon de Klark

Rudsif de Vos

Johan Kruger

Simon Makhail

Gary Mameweck

Sam Mashale

Emmanuel
Maswangonyi

Miks Mube

Student - Wetland
Ecology

Act]ng Deaputy Director
Tourlsm Planning

Director of Professional
Services

Sociv-etologist

Assistant Director,
Ecalogical Services

Resarve Manager of
Nylsviey Nature
Reserve

Conservation Blologist

Resource Manager,
Raglonal Head,
Reglon A, Nylstroom

Watland Ecologist

Resource Manager
Subregional Head,
Ragion Cl, Louls
Trichardt

Resource Conservator
Ragion DI
Canservation 8ervices
Officer

Sub-region D; Glyani

Centre for Water in the Environment,
Universiy of the Witwatarsrand
Depaitman{ of Trade, Industry and
Taurlsm, Northern Provincs
Department of Agriculture, Land and
Environment Affairs, Northern Pravince
Dapartment of Agriculture, Land and
Environment Affairs, Northem Province
Department of Agriculture, Land and
Environment Affalrs, Northern Province
Department of Agriculture, Land end
Environmerit Affairs, Morthern Provinee

Department of Agtictlture, Land and
Environment Affars, Northemn Provinca

Dapartment of Agriculture, Lant and
Environment Affairs, Northarn Pravince

Department of Environmenta! Affalrs
and Tov it n, Pretosia.

Depariment of Agriculture, Land and
Environment Affalrs, Northern Pravince

Departmant of Agricultura, Land and
Enviranmant Affairs, Northern Province

Dapartment of Agriculture, Land and
Environment Affairs, Northen Province
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Conservator, Reglon Al

Particpant Geccupation Organisation
Lizanne Nel Asslstant Directar Dapartment of Agriculture, Land and
Blodiversity Unit Environment Affairs, Northarn Province
Christopher Nghenabo Resource Manager Department of Agrisutture, Land and
Sub-ragionat head, Environment Affalrs, Morthem Province
Repgion Al
Potgietersrus _ )
Scolt Pelrie Omthilogist Cantre for Water in the Environmant,
University of the Witwatersrand
Jan Rapalai Resource Conservator  Department of Agriculture, Land and’
Saction Head North All  Environment Affairs, Northarn Province
Potgletarus ] .
Kevin Roge:s Woetland Ecnloglst Centre for Water in the Environment,
University of the Wiiwatersrand
Warwlck Tarbeton Ornithologist Private Consultant
Peter Theaola Environmenidl Educater  Departmant of Agriculture, Land and
Region Al Environmant Affalrs, Northarn Prevince
* Jutg van Loggerenbarg  Chisf Nature Departmant of Agriculture, Land and

Environment Affalrs, Narthern Province
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APPENDIXC  Workshop agonda

WORKSHOP
Goal Orientated Conservation

Nylsvley Research Station
5-7 December 1993

Parpose

'The general purpose of this meeting is to discuss the concept of, need for and process -
of goal orientated conservation. The participants are all people who see & need for
more rigorous setting and pursyit of acnievable goals in conservation and are keento
share their ideas in an informal setling.

Participants
" Dr Harry Biggs | Kruger National Park
Mr Paul Funston Kruger National Park
DrMorne du Plessis  ~  Natal Parks Board
Mr Andrew Blackmore ~ Natal Parks Board .
MrJohan Kruger Department of Environment Affairs, Northem Province
MrsLizanne Nel Department of Environment Affairs, Northern Province
- Mr GideondeKlerk . Depariment of Environment Affairs, Northern Province
MrWietche Roets Department of Environment Aftairs, Northern Province
Prof Kevin Rogers Centre for Water in the Environment
Mz Regina de Omelas Centre for Water in the Environment
Catering and Organisation Wendy Midgeley, CWE.,
Sehelule
Tuesday 5th December - Arrive at Nylsvley (16h00)
- Evening drive, Introduction and discussion of
Nylsvley probiems,
- Dinner
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Wednesday 6th December - Woikshop
o - Evening braai
Thursday 7th December - Synthesis and Summary
- . Tea (10h00)
- Depart
Agpprooch

I suggest we aim to address the following general questions:-

L What is meant by “goal orientated conservation”?
2, What is meant by "goals"? How do they relate to other temls sach as vision,
- objectives, principles and desired state?

3. How should goals be developed? Who should develop the goals? What form o

should the goals take?

How will goals be used and what for?

What environment/support systen is reeded to ensure that goals are sef, met,
revised and accepted within and outside an organisation?

6. What can be achieved in a short term and how can one move forward to make
sure that one has something more concrete on which t¢ pin the above
theoretical ques~ons?

‘o

1 suggest we start the meeting with participants describing the problems they face and
how they are going about trying to solve them, This will give each one the chance to
put their cards on the table and influence the agenda and process of the meeting, The
idea is to talk about what you think is important so don’t be shy.

‘We will draw up a more specific agenda from a quick synthesis of these individual
presentations, .

Regina and I will summarise the proceedings and send them on to each of you eariy
in the New Year.

Acconumodation. and Catering

The Centre for Waterin the Environment will provide accommodation at Nylsvieyand
do all the catering. Please bring your own towels. If you have any specific

requirements or need more information please contact Wendy at (011) 716-2218.

An overhead projector will be available and a slida projector can be taken to NyIvae.y
if need be, Let us know if you need it.
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- APPENDIX D

Floodplain

Red data aqua‘tlc bird specles found on the "dyl

- Red data listed aquatic birds recordsd an the Nyl Floodplain during 1941-1987 (adapted from Tarboton,

19870).
~ Comrion Name Scleptiflc Name _ Status Occurrence
Vihite Pellcan Pelecatus onocrotais Rere Vagrant, non-bresding, iast
recorded in 1984
Pinkbacked Pellcan %mus nifescans Raré Vagrant, non-breeding, last
_ recorded in 1956,
 Rufous-pellied Heron . dledia ufiventris . Rare Erratic Visitor, breeds,
_ . _ metdmerm 10 pairs,
Whitebacked Night Heron  Gorsachius lauconotus intermediate  Vagrant, non-bresding, fest
' recorded In 1976,
Littte Bittern Iobrychus minutus Rary 'Reguler visitor, breeds, -
' o ' maxhnur 30 pairs,
Dwarf Bittern . Ixahrychus sturmil Intermediate  Regular visier, breads,
_ commMan,
Bittarn Bqtaourus stefiarls . Vulnarabla Regular visitor, hnaeds,
feslfly comimon.
 Black Stork Ciconla figre Intefmediste  Regular visltor, breeds, 3
' pairs.
Woollynecked Stork Ciconla gpiscopus Rara Vagrani, noti-breading, last -
’ ’ recorded In 1883,
Openbliled Stork Anastomus lameligarus  Rare Vagtant, non-breeding, last
recorded in 1574,
Saddlsbllled Stork Ephipplorhynchus senegslensis  Rare Vagrant, non-breeding, last
: ' recorded in 1867,
Marabou Stork Lsptoptios crumeniforus Rare Vagrant, non-braeding, last

recorded n 4980,
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Red data listed aquatic birds recarded on the Nyl Floodplain during 1941-1987 (adapted
from Tarboton, 1987} continued.

Common Name  Sclentific Name Status Dccurrence
Yellowbllled Stork  Myotera ibls Rare Regular visitor, non-
breeding, falry
naramaon,
Greater Flamingo  Phosnicoptertis niber Intermadiate  Vagrant, nen-braeding,
last recorded in 1984,
Lasser Flamingo Phoenfcaneias minor Intermadiate  Vagrant, non-breeding,
' Jast recorded in 1954,
Pygmy Goose Neltapus sunlus Rara Regulor visitor, bresds,
s¢arce.
Palm-nut Vulture  Gypohisrux angolensis ‘Rare Vagrant, non-breeding,
last recorded in 1942,
Ospray - Pundlion halaelus ntarmadiate  Vagrant, non-hreeding,
' last recordad in 1985,
Baillon's G ake Porzana pusiita “itermediate . Erratle visitor, probably
' ' breeds, scarce,
African Finfoot Padica senegelensis Intermediate Vagrant, non-breeding,
last recorded In 1980,
Lesser Jagana Micraparra capahsis Rara Vagrant, non-breeding,
' . last recorded In 1954.
Casplan Temn Hydroprogne caspia Rara Vagrant, non-breeding,
last recorded in 1050,
African Skirmar Rynchops flavirosirls Locally Vagrant, non-breeding,
aextinat last recordad in 1982,
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{NTRODUCTION

What is NMIS?

Welcome to the Nylsviey Management Information Sjrstem (NMIS) - the quickest and
easiest way to access information on the Ny! River Floodplain and specifically on the

Nysiviey Nature Reserve, NMIS enables you to make informed management

decisions by providing two modules for the different aspects of managing the reserve

INFONYL-the Information Module providesupdated, easy-to-read scientific
information on the floodplain and the reserve,

MANAGENYL - the Management Modue oulines an iterative management
process and provides a .step-by—#tep protacnl for defining an objectives

hierarchy in general, with specifics for the reserve.

This manyal will llustrate how to set up NMIS on your computer and how to useit. -

System Requirements

Before you setup NMIS make sure that your computer meets the minimum

requirements. To rur NMIS you must have certain hardware and software installed

cn your computer. The system requirements include:

Microsoft Windows 3.1 or later, running in standard or enhanced mode, .
Any IBM@ personal computer with an 30386 processor or higher.

. A 1,44M disk drive.

VGA or higher resolution screen supported by Windows.

Four megabytes of memory (RAM) are required on Windows.

A mouse ot other suitable pointing device.

Corel PerfectOffice version 8 running Quattro Pro. Note that you must Have
version 8 or the NMIS will crash when retrieving spreadsheets,
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Getfting Started

Running Setup
1.  Start {or restart) your computer ensuring that no programs are running.
2. Insert NMIS Setup Disk 1 in drive A (your 1.44 drive).

3. Click on Start.

4. Click onRun.

5. Typearsetup.exe

. Fun

6. Click ‘OK?
7. Follow the instructions on your screen.

Setup adds NMIS to the Start, Programs menu.
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Getling Started

Installing the NMIS spreadsheets and textfiles

1. Insert NMIS Setup Disk 5 in wrive A (your 1.44 drive).

2. Click on Start. -

3. Click on Programs.

4. Click on Windows Explorer.

5. Double cllck on the ﬂoppy drlve (A )

T 'Fﬁm;ns:“ u“‘m‘m‘mm "

6. Click onthe N13 folder, hold the left mouse down and drag the folder into
C: root directory.

'NOTE: DO NOT alter the file names or the directory names. The program will
not recognise the files if you do.
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Getting Started

Running NMIS

1. Click onStart.

2. Click on Programs.

3. Chckon Nylsvley Management Inivrmation System. |

4, Oncethe NMIS has been activated, click on the “Continue’ button fo move
to the next form

_Ny'sw ﬁ;,};;eh;m]kmaum’sﬁéiiﬁmémémé s e =+ e R



Learning the basics - a quick tutoriai

Navigating in NMIS

Maving about the NMIS is relatively easy, By clicking on either the drop-down
menus options, buttons, icons and hypertext words you will be led backwards and

forwards into new windows (forms),

Drop-down menu
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Learnmg the basics -a quick tutor(al

L.sing the spreadsheets

The NMIS has three types of information which is stored in spreadsheets (in
Quattro Pro):
1, Weather data - daily raitifall, minimum and maximum temperatures and
presence of frost. _
2. Hydrological data - gauge plates measurements of water levels in fle Nyl
River chanmel.
3. Lists of species found on the floodplain units and for the reserve in general

These spreadsheets can be accessed either by hypertexted words or by using the
drop down menu. '

T Yenebation 1oF Byl vl r o )
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' Learning the: basu:s -a qu:ck tutorial

Uslng the spreadsheets

Once the selected spreadsheet has loaded, the different pages can be accesses by
clicking on the tabs at the bottom of the notebook.

Once you have finished with the spreadsheet - shut it down using either the
drop down menu; File - Exit, or else double click here.,,

-'7'rau

et I’m“F‘H.II \wll R

Species found orl the Nylsv!ey Nature Reserve _
3 -I'.J ﬂufﬁllﬂmng information is prosently available in thie notebook; i
LA sFa::las oh the flaudplain :"_:
I 1. Dumirant herbaceous plant species fpund on the different Boudplain fandscape unite |
Fd 2. Dominant woody plant species found on the ditfierent flnadplain landacape units : g
LB 3. Ampibian specias found on the different flendplsin landscape units .
P 4. Bird species found or tha foadplain subsystem
L] 6. Fish species found in tha channel and floodplain landsesps units o
L 6. Mammalian epacies found en the different floodplaln lendscape units i
12t 7. Reptifian species found an tha differant floodplain landseape unite |
4] 8. Rafurancs list L
l___lg_ B. Specien lisis of: : ‘
AR 1. u?;hacagua plants
P 2. Woody plants
il 3 Ampibians o

e ‘; SRR .l? l INUM I o | REARY
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APPENDIXF  Setup disks for the Nylisviey Management
| Information System
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Nylsviey Management Information
System
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