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Adopting a new paradigm for natural resource and environmental policy that emphasises continuous change, adaptation
and learning demands a new approach to evaluation to enable improvements in the way these initiatives contribute to
sustainable resource use. Evaluation is fundamental to identifying change, supporting an adaptive approach that is flexible
enough to meet the challenge of change, and enabling learning at individual, community, institutional and policy levels.
Based on a consideration of changing approaches to natural resource management (NRM) policy and observations and
experiences in the practical assessment of on-the-ground initiatives, the authors develop a set of principles for evaluation
in NRM that: (a) addresses evaluation from a systems perspective, (b) links objective to consequence, (c) considers
the fundamental assumptions and hypotheses that underpin core policy or program objectives, (d) is grounded in the
natural resource, policy/institutional, economic, socio-cultural and technological contexts of implementation in practice,
(e) establishes practical and valid evaluation criteria by which change can be monitored and assessed, (f) involves
methodological pluralism including both quantitative and qualitative methods to ensure rigour and comprehensiveness
in assessment, and (g) integrates different disciplinary perspectives (i.e. social, economic, environmental, policy and
technological). The paper develops a systems-based evaluation framework that incorporates these principles and also
recognises the multiple levels and nested nature of NRM policy, namely: problem characterisation, policy formulation
and intent, program logic, and on-ground implementation. Finally, we demonstrate its utility through application to three
contrasting Australian case studies: a community-based Integrated Catchment Management policy implementation; a
resource information delivery system; and the development of a Decision Support System.
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Introduction

In practice, the implementation of natural resource
management (NRM) policy initiatives is proving a
difficult challenge for the individuals, institutions
and communities concerned (Dorcey, 1991; Gun-
derson et al., 1995; Bellamy et al., 1999a) and as
a consequence, actual impact is often perceived
to fall short of expectation. Chambers (1997:100)
remarks that ‘myths have led to massive misallo-
cation of funds and human resources, to misguided
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programmes, to missed opportunities and among
professionals to deception, cynicism and loss of
commitment’. Such difficulties can be attributed
in part to inadequate evaluation of the efficacy of
policy initiatives that can contribute to on-going
policy improvement. Most importantly, the adop-
tion of new policy models demands a new approach
to evaluation.

Evaluation in natural resource
management

Program evaluation and policy analysis are critical
elements of successful policy development and
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implementation. The challenge to create policy
processes, institutional arrangements and natural
resource management practices that contribute
towards achieving sustainable and equitable re-
source use outcomes requires rigorous evaluation
as part of the change process. Evaluation is
fundamental to identifying change, supporting an
adaptive approach that is flexible enough to meet
the challenge of change, and enabling progressive
learning at individual, community, institutional
and policy levels. However, evaluation in natural
resource management policy has been neglected
and a substantial gap is emerging between theory
and practice (Wallace et al., 1995; Curtis et al.,
1998; Bellamy et al., 1999a).

The practice

Existing models of evaluation of natural resource
management and planning are fragmented in
terms of reconciling the different domain perspec-
tives in evaluation, do not provide an integrated
evaluation, and are not sensitive to the socio-
economic, policy/institutional, and environmental
context within which performance is assessed
(Syme and Sadler, 1994; Bellamy et al., 1999a).
Significantly, no clear evaluative frameworks have
emerged to guide continuous program develop-
ment in the way natural resource management
initiatives contribute to on-going improvements in
resource use sustainability and social well-being of
the communities concerned. An over-arching sys-
temic framework to guide the evaluation of natural
resource management policy initiatives is lacking.

Bridging the gap

It is critical that policy makers, project managers
and catchment, watershed and regional coordina-
tors or practitioners can evaluate their programs
and activities effectively. An effective framework
for evaluating the success of natural resource
management policy initiatives needs to be both
practical and to draw on evaluation principles
and methods from a broad spectrum of disci-
plines (e.g. social psychology, ecology, economics,
organisational science and management science)
to characterise, monitor and evaluate the process
and its outcomes (Bellamy et al., 1999a). Ison
et al. (1997:261) argue that the emerging sys-
tems perspectives of complexity science, ‘chaos’ and
self-organising theories and complex adaptive sys-
tems can ‘bridge the natural, socio-economic and

management sciences by serving either as expla-
nations of phenomena or as metaphors which can
guide thinking and action’. Systems theory pro-
vides us with powerful concepts for evaluation. A
system for NRM program evaluation will be like
all systems ‘a construction of reality’ of the com-
ponents and processes conceived as best to define
the problem at hand. For program development,
in the 1950s Simon (1955) pioneered the rational
approach that identified the components of plan-
ning systems and the links between them. The
‘rational planning model’, with its systems view
of scientific decision making, subsequently found
its way into most branches of resources manage-
ment and planning with its emphasis on objectives,
options development, explicit evaluation, imple-
mentation, monitoring and review. The system
included feedback processes from evaluation and
monitoring to other planning components. Rigorous
evaluation techniques notably cost-benefit analy-
sis and its derivatives such as cost-effectiveness
analysis, were natural partners in this scientific
conception of planning.

While theoreticians and practitioners alike found
this model naı̈ve in behavioural and political terms
and inadequate as a normative model for policy
making processes, interest in applying systems
in planning and policy analysis has not disap-
peared. The concepts of systems persist, recast
and refined to address these weaknesses by new
constructions of reality (see Ison et al. 1997).
Most importantly, we argue here that natural
resource management initiatives need to be eval-
uated as a system that links the objectives and
instrumental rationale of the policy or program
to actual performance on the ground. Develop-
ing an improved framework and methodologies
for analysing situations, incorporating institu-
tional concerns and, in turn, informing the pro-
cess of improvement, therefore, requires a sys-
temic and integrated approach that has the
ability to:

(a) Assess public and private investment in inte-
grated approaches to natural resource manage-
ment.

(b) Identify the most critical social, economic,
institutional, environmental and technological
factors that influence natural resource manage-
ment initiatives.

(c) Develop appropriate performance criteria for
assessing the potential impacts and influences
of an approach on the management of resources,
on institutional arrangements and society as a
whole.
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(d) Identify what the outcomes and expectations of
an integrated resource management initiative
might be.

(e) Establish guidelines and techniques for iden-
tifying progress towards agreed objectives and
outcomes.

In this paper we consider, on the basis of our
broad case study experience, some of the opera-
tional challenges that these objectives pose. These
experiences in turn provide a basis for presenting
an integrative systems-based framework to guide
and structure the evaluation of natural resource
management policy initiatives. Finally we demon-
strate the application of the systems-based frame-
work through three contrasting case studies: a
community-based Integrated Catchment Manage-
ment policy implementation; resource information
delivery system; and the development of a Decision
Support System.

Requirements for NRM evaluation

Implementation issues in evaluation

Our broad experience in the evaluations of a range
of different NRM initiatives covers for example:

(a) Policy issues relating to water resources plan-
ning and community-based catchment manage-
ment (Syme et al., 1994, Syme and Sadler, 1994;
Bellamy and Johnson, 1999; Bellamy et al.,
1999a,b; Hooper et al., 1999).

(b) Methods and tools for resource use manage-
ment and planning including decision support
for sustainable grazing management and a
community resource information centre (Bel-
lamy et al., 1996; Walker and Johnson, 1996;
Johnson and Walker, 1997; Bellamy and
MacLeod, 1999).

(c) Natural resource management research and
development including the evaluation of deci-
sion support for sustainable resource use and
the use of corporate knowledge bases in agri-
cultural research (Bellamy and MacLeod, 1998;
Walker et al., 1997).

(d) Assessment of community-based projects sub-
mitted for funding by the Natural Heritage
Trust (McDonald, 2000).

This experience reveals a number of com-
mon factors that make the evaluation of natural
resource management initiatives with broad soci-
etal purposes implementationally demanding and

potentially costly. The key challenges are identified
below.

Breadth of evaluation

Evaluation of impact against a single criterion or
overly limited set of criteria may miss important
benefits and lead to significant costs remaining
unrecognised.

Multi-dimensionality of impacts

The impact of an initiative is likely to be multi-
dimensional, encompassing, for example:

(a) Individual and organisational learning effects
(e.g. new collaborations, partnerships or strate-
gic alliances, networking).

(b) Behavioural changes (e.g. new skills, new plan-
ning processes, sharing of information).

(c) Impacts on norms/standards (e.g. new ways of
technical assessment, accessibility of informa-
tion).

(d) Social effects (e.g. changed social networks).
(e) Contributions to knowledge bases or scientific

progress.
(f) Resolution or amelioration of resource use prob-

lems (e.g. improved water quality, rehabilita-
tion of riparian vegetation).

Intangible objectives and outcomes

Many policy programs and planning processes
have vague and even unrealistic aims and objec-
tives. They often arise from political compro-
mise and may even be internally inconsistent.
In addition, many of the important measures of
progress or success are intangible, making the
identification of appropriate criteria for evaluation
difficult.

Causality

Understanding of causality is essential for design-
ing effective programs based on policy instruments
that can produce the required change. There
is often considerable ambiguity associated with
cause-and-effect relationships in natural resource
management problems, which involve dynamic,
complex, multi-dimensional processes that are
invariably affected by a number of diverse factors.
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Consequently, it is not generally possible to pro-
vide definitive answers on causality and to identify
the difference that particular policies or programs
can make to what would have happened without
them.

Short term needs versus long-term impacts

Impacts or outcomes of natural resource man-
agement policy initiatives almost always take a
considerably long time to be realised and may only
become visible beyond the lifetime of any evalua-
tion.

Evolution or drift in objectives

There are difficulties related to the dynamic context
of implementation of natural resource manage-
ment initiatives and the potential for changing
‘fit’ of objectives with instrumental assumptions
and context. These changes may relate to dif-
ferent political priorities or different economic
conditions. For example, an initiative may, at
inception, have clear relationships between issue,
intent, assumptions, criteria and context. At a
later date, the issue and intent may have evolved
markedly either in conjunction with or indepen-
dently of changes in context. However, instrumen-
tal assumptions and evaluative criteria may not
have co-evolved, leading to a complex distortion
that needs to be dealt with in the evaluation pro-
cess.

Multiple perspectives on criteria for success

In the case of policies promoting sustainabil-
ity by multiple stakeholder participation, the
‘views’ of the purposes of the program and the
criteria of success of the different stakehold-
ers may be quite diverse. Establishment of an
evaluation framework which includes the percep-
tion of stakeholders according to their functions
within the overall system can be problematic.
Depending on one’s role, there may be sub-
tle or distinctly different priorities for outcomes
and even on criteria for measuring whether the
outcomes have been achieved. These differences
may be necessary for the healthy functioning of
the system as a whole but they make evalua-
tion as pluralistic as the policy-making process
itself.

Principles for evaluation of NRM policy
initiatives

On the basis of this set of challenges and our
collective experience, we argue that evaluation
in natural resource management needs to be
addressed as a system that:

(a) Links objective to consequence.
(b) Considers the fundamental implementation

assumptions and instrumental hypotheses that
underpin core policy or program objectives.

(c) Is grounded in the natural resource, pol-
icy/institutional, economic, socio-cultural and
technological contexts of implementation in
practice.

(d) Establishes practical, valid and equitable evalu-
ation criteria by which change can be monitored
and assessed.

(e) Involves methodological pluralism (including
both quantitative and qualitative methods)
to ensure rigour and comprehensiveness in
assessment.

(f) Integrates different disciplinary perspectives
(i.e. social, economic, environmental, policy and
technological).

Furthermore, evaluation must allow for the
assessment of impact (i.e. environmental, eco-
nomic, social, institutional, and technological) and
be implemented as a process tool that (Bellamy and
MacLeod, 1999):

(a) Supports purposeful and informative stake-
holder participation.

(b) Creates improved opportunities for the incor-
poration of on-going learning processes at indi-
vidual, organisational and policy levels.

(c) Facilitates negotiation and mediation pro-
cesses.

(d) Supports the move towards better outcome
including the amelioration, or improvement in
the manageability, of problems.

Finally, evaluation of natural resource man-
agement policy initiatives should be interactive,
iterative, and meaningful and be directed towards
influencing what emerges in an on-going positive
and constructive way (Bellamy et al., 1999a).

Development of a systems-based
framework

Figure 1 presents a systems-based evaluation
framework that addresses these principles. As
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Figure 1. Integrated systems-based framework for the evaluation of natural resource management policy initiatives.

previously noted, the authors relied on their collec-
tive experience in NRM evaluation as the primary
data source for this framework and most impor-
tantly the results of an intensive long-term project
evaluating an Integrated Catchment Management
(ICM) program (Bellamy et al., 1999b).

The approach here had several major
antecedents:

(a) The Mazmanian-Sabatier (MS) model, which
the authors used initially because of its valu-
able structuring capabilities, but found it to be
deficient in addressing instrumental assump-
tions (‘causal theory’ in MS terms) and imple-
mentation processes (see Bellamy et al., 1999a).

(b) The PRIME model (Syme et al., 1994) which
focused on management processes but needed
better grounding in program context and struc-
tures.

(c) The authors, collective experience with com-
plex resource management programs, many of
which were experimental, making conventional
economic methodologies largely ineffective,
limiting them to a minor supporting role only.

Context

A range of social, economic, environmental, insti-
tutional and technological factors influence the
framing or characterisation of the problem, the
rationality underlying the policy response, the
implementation process and on-ground perfor-
mance. Importantly, within a particular commu-
nity established social networks and interactions,
societal values, legal policy frameworks and his-
torical influences shape human association with
their natural resources and will continue to influ-
ence that association and the pattern of behaviour
in the future. As a consequence the impact of a
particular initiative on the community concerned,
and ultimately the sustainability of the natural
resources, may vary considerably for different sit-
uational contexts.

The system-based evaluation framework recog-
nises the multiple levels and nested nature of
natural resource management policy, namely: issue
characterisation, policy formulation and intent,
program logic, and on-ground implementation and
the fundamental importance of context (social,
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economic, environmental, institutional and tech-
nological) on all of these aspects. The framework
links both the intent and rationale of a natural
resource management policy initiative to its imple-
mentation and performance ‘on the ground’. It also
provides the basis for synthesising the multiple
perspectives on the evaluation of the phenomenon
of interest.

The fundamental elements of this framework are
discussed below.

Issue characterisation

A poorly defined problem leads to a poorly formu-
lated policy or program. The nature of the issue or
problem underlying the natural resource manage-
ment policy initiative being evaluated (e.g. policy,
program, activity, method/tool), and the context in
which the issue or problem developed need to be
explicitly characterised.

Objective/intent

Similarly, the objectives or intent of (a) the initia-
tive being evaluated, its expected outcomes and
key stakeholders, and (b) the evaluation itself
need to be clearly articulated. These objectives will
invariably be multiple. Although not necessarily
mutually exclusive, five broad purposes for natural
resource management evaluation and a range of
potential outcomes are identified in Table 1. These
include: improving program management, improv-
ing transparency and accountability, reducing risk
and uncertainty, fostering learning, and improving
process.

Instrumental assumptions

Whether explicitly identified or, more often,
implicit, a policy initiative will have some basis
in theory. Each theory base brings with it different
methodologies, assumptions and value systems.
In evaluation, identifying the theory underpin-
ning the implementation of the initiative there-
fore will highlight the underlying assumptions
and instrumental hypotheses, clarify what eval-
uation measures are needed, and contribute to
an understanding of causal linkages (Bellamy
et al., 1999a). Significantly, it is necessary to
make explicit and transparent the rationale of
the initiative, that is the hidden or implicitly held
assumptions, behaviours and motivations reflected

Table 1. Purposes of a natural resource management
evaluation and possible outcomes

Evaluation purpose

Improving program management
ž Develop a common understanding of objectives and

expected outcomes
ž Provide a basis for informed decision-making on

program/research direction, resource allocation and
attainable levels of performance.
ž Identify and focus attention on factors influencing the

initiative’s outputs and outcomes
ž Identify gaps in performance and insights on how they

might be addressed
ž Facilitate a robust and integrated approach to

program planning and implementation.

Improving transparency and accountability
ž Evaluate costs and benefits of an investment of public

or private resources
ž Improving efficiency and effectiveness of a program or

process
ž Early identification of unanticipated outcomes

Reducing risk and uncertainty
ž Identify impacts of a project, program or process
ž Identify information pathways and processes and

their role
ž Develop understanding of causal relationships
ž Identify equity and social justice issues

Fostering learning
ž Influence decision-making and policy development
ž Support on going information exchange, feedback

and learning
ž Improve awareness of equity and social justice

problems as they arise

Improving process
ž Facilitate continuous participation
ž Support the public consultation process
ž Build stakeholder capacity
ž Develop ownership of project outcomes
ž Provide information and a structural framework to

underpin negotiations
ž Provide a platform for cultural change.

in identified goals of that initiative and which
influence decision-making and policy implemen-
tation processes and ultimately the outcomes.
Such underlying assumptions or instrumental
hypotheses may relate for example to the pro-
gram or policy logic, stakeholder involvement, the
implementation process, policy and institutional
arrangements, technical information and support
mechanisms, communication and interaction pro-
cesses, or expectations of policy impacts and pro-
gram products or outcomes.

Evaluation criteria

The fundamental basis for evaluation is the
establishment of practical criteria by which change
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can be monitored and assessed in order to eval-
uate progress and impact of the policy initiative
on the problem or issue it was set up to tackle.
Importantly, evaluative criteria should reflect the
achievement of key objectives of the initiative. Cri-
teria, however, also provide the basis for testing
assumptions and instrumental hypotheses under-
lying the implementation of the natural resource
management policy initiative.

In fostering a multi-perspective approach, poten-
tially there is scope for a whole suite of evaluative
measures that reflect the influences and impacts of
the NRM policy initiative. However, for practical
and efficiency reasons, each evaluation needs to
focus on a selected number of critical evaluation
criteria and indicators that are relatively readily
measurable over time, yet rigorous and effective in
reflecting change in an evaluative criteria. A signif-
icant challenge is how to deal with the potentially
unbounded scope of possible evaluation criteria in
light of the practical realities of available resources
and the need for ‘sensitive’ evaluation that moves
the process forward rather than undermines it. The
identification of evaluation criteria for a particular
natural resource management initiative therefore
necessarily requires an iterative process of develop-
ment to continually refine the criteria to a critical
but manageable set. This process needs to take into
account:

(a) The objectives or intent of the natural resource
management initiative.

(b) The instrumental assumptions underpinning
the implementation of the initiative.

(c) The objectives or intent of the evaluation itself.
(d) The feasibility and practicality of methods

given the resources available.
(e) The constraints of the context of implementa-

tion.

This iterative refinement process forces a ‘bound-
ing’ of the problem or issue of interest and, in turn,
its evaluative criteria.

Evaluation methods

The selection of the evaluation team, the formula-
tion of the problem, the analytical models used, the
methodological approach adopted, the information
selected as relevant, the data collection techniques,
the scope and construction of questions addressed,
and so on reflect the world views (e.g. the values,
priorities, experience and organisational culture)
of those who participate in the design, develop-
ment, implementation and interpretation of the

evaluation. In the context of natural resource man-
agement initiatives, therefore there is a strong case
for methodological pluralism. Multiple methods
and triangulation of observation can contribute to
methodological rigour in evaluation (Patton, 1987).
Values and instrumental assumptions need to be
made explicit in theoretical frameworks, principles
of inquiry and evaluative methods adopted.

The choice of the quantitative and qualitative
performance assessment methods for (a) the evalu-
ation of performance measures/criteria and (b) the
interpretation or analysis of findings will be influ-
enced by these considerations and the timing of
evaluation. There are three well-recognised stages
of evaluation: ex-ante evaluation undertaken before
implementation; progress evaluation during imple-
mentation; and ex-post evaluation after completion
of a project or program. In all of these stages,
there are four fundamental criteria that can guide
the design of an evaluation: usefulness and rel-
evance to the evaluation purpose, feasibility and
cost-effectiveness, equity and social justice, and
technical validity (Department of Finance 1994).
As there is no recognised best evaluation method-
ology, a balance is required amongst these vari-
ous considerations when designing an evaluation.
Importantly, the framework for evaluation pre-
sented here is designed to be independent of the
methods applied for evaluation.

Process of implementation

The process of implementation encompasses the
activities, strategies or operations by which the
initiative is implemented or delivered and which
produce the outputs and, in turn, outcomes of the
initiative. The evolution of this process may vary
from one situational context to another for a host
of local community (i.e. catchment, region) con-
textual factors. In addition, activities associated
with a policy initiative (such as planning, research,
implementation, monitoring and evaluation) usu-
ally occur simultaneously rather than sequentially
(Syme et al., 1994). Evaluation therefore needs to
consider all activities simultaneously.

Products and outcomes

The products of a natural resource management
initiative are the tangible outputs of that initia-
tive over which it has some degree of control,
such as the establishment of a multi-stakeholder
coordinating committee or the development of a
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catchment management plan. In contrast, the out-
comes of an initiative relate to the anticipated and
unanticipated impacts of those products and the
implementation process for the initiative, such as
improved adoption on-farm of sustainable prac-
tices, improved water quality or more accountable
land development and planning processes.

Implementing an evaluation

Figure 2 shows the logical structure and a set
of steps for the evaluation. It is this way that
the framework is systems based and different
from the conventional methodologies. Evaluation
is a central component of resource management
rather than a dispassionate activity external to
the program process. The systems view encourages
critical reflection on program implementation and
a ‘learning organisation’ involved in continual and
iterative program improvement (see Senge, 1992).

Evaluation needs to be directed toward influenc-
ing what emerges in a positive and constructive
way, rather than focussing only on post hoc evalu-
ation related to mere achievement of initially pro-
posed means of reaching objectives. Importantly,

Assess instrumental assumptions/hypotheses
underpinning initiative

Assess intent/objective of NRM initiative

Characterise issue

Assess intent/objective of evaluation

Assess potentially influential aspects of
context

Identify evaluative criteria

Select indicators

Select suite of methods for evaluation

Apply methods/analyse results

Assess/identify contextual influences

Synthesis and assess results

Inform initiative Inform other initiatives

Figure 2. Steps in the evaluation of natural resource
management policy initiatives.

the evaluation should influence the objectives
themselves and incorporate an effective process of
continuing feedback and improvement to the natu-
ral resource management implementation process
as a whole (that is, the conceptualisation of the
natural resource management issue, the objectives
of the policy response and the assumptions under-
lying its implementation). In this context and in
recognition of the dynamic nature of the implemen-
tational context of natural resource management
policy initiatives, evaluation objectives and related
criteria also need to be reviewed and refined regu-
larly to ensure continuing relevance.

Application of the framework

Case studies

The use of the systems-based framework is demon-
strated through its application to three Australian
case studies concerned with natural resource man-
agement policy initiatives:

(1) Implementation of a community-based Inte-
grated Catchment Management (ICM) process
in Queensland (McDonald et al., 1999; Bellamy
et al., 1999b; http://irum.tag.csiro.au/icm/).
Recently, there has been considerable pub-
lic and private investment in integrated
approaches at a catchment scale involving
partnerships between government, industry
and community. However the translation of
the concept of such approaches into practice
has proven difficult with on-ground implemen-
tation being largely experimental and often
falling far short of community expectations.
This case study focuses on assessing the social,
economic and institutional factors influencing
the success of an ICM policy initiative, evaluat-
ing its impact, and capturing lessons learnt to
support on-going improvements in the way such
initiatives contribute to change and improve
resource use outcomes.

(2) Development of a community-based resource
information centre, the Herbert Resources
Information Centre (Walker et al., 2001). Tra-
ditionally, most decision-making in planning
natural resource use options has been vested
with regulatory authorities. In recent years
significant changes have occurred to involve
the community in the decision-making pro-
cess. This case study focuses on assessing the
impact of a research initiative to provide the
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community with access to information to under-
pin resource use decision-making and also to
develop the capacity of stakeholders to use that
information.

(3) Development of a decision support system for
sustainable grazing management called Lan-
dassess DSS (Bellamy et al., 1996; Bellamy and
MacLeod, 1999). With continuing degradation
of our pastoral lands over a long time frame of
use, there was a perceived need for government
agencies and industry to identify the current
state of grazing lands, monitor change and fos-
ter a ‘voluntary’ approach to sustainable land
use. This case study focuses on the role and
effectiveness of a computer based decision sup-
port systems to support this policy approach
through early identification of potential sus-
tainability problems and the assessment of
likely land resource and economic impacts of
management options at a scale relevant to
management decision-making.

These case studies were selected to illustrate a
range of:

(a) Scales of application (national/state policy,
catchment/local community, individual/farm
enterprise).

(b) Types of product (improved process, a tool or
method).

(c) Levels of intervention (research, information
and extension, planning, implementation).

(d) Stages of evaluation (progress, ex-poste).

The three case studies are compared in terms
of these factors in Figures 3. Using the evaluation
framework as a reporting structure, the evaluation
of the three natural resource management initia-
tives are presented in summary form in Appendices
1 to 3. These studies illustrate the use of the

integrated evaluation framework for two different
situations:

(1) Establishment of comprehensive evaluation
criteria and methods for on-going evaluations of
natural resource management policy initiatives
(i.e. Appendices 1 and 2).

(2) Clarification, structuring and comprehensive
presentation of previous evaluations of tools or
methods for natural resource management (i.e.
Appendix 3).

Based on the experience of applying the frame-
work in these case studies, a number of strengths
can be identified relating to its operational use
including:

(a) Multiple perspectives: the logic of the frame-
work is not confined to traditional accounting-
based or linear program evaluation methods.
Rather, it forces a broad perspective by facil-
itating the consideration of a wide range of
underlying assumptions and, in turn, evalu-
ation criteria (e.g. environmental, social, eco-
nomic, institutional and technological).

(b) Integration of different perspectives on the
evaluation: the framework provides an effective
basis for integration of multiple perspectives on
the evaluation of each initiative, particularly
when used in a formative evaluation context.

(c) Problem bounding: the framework forces a
‘bounding’ of the problem or issue of interest
through forcing a focus on the specific elements
of relevance to the assumptions underlying an
initiative and importantly the purpose of the
evaluation.

(d) Structuring logic: the framework provides a log-
ical structure and set of steps for undertaking
an evaluation.

Research

National/State policy

Type of NRM intervention

S
ca

le
 o

f 
ap

pl
ic

at
io

n
/r

el
ev

an
ce

Catchment

Local community

Individual/enterprise

Information and
extension

Planning Implementation

1. Integrated Catchment Management Policy
Implementation

2. Herbert Resources Information
Centre

3. Landassess DSS Development

Figure 3. Comparison of case studies.
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(e) Reporting structure: the framework provides an
effective and logical structure for reporting on
an evaluation.

It needs to be stressed, however, that this is a
framework only. Key measures and criteria devel-
oped within this framework need to be developed
to meet the specific needs of particular application
contexts, as well as being negotiated with those
actors involved in the policy and planning process.

Conclusion

While natural resource management and environ-
mental planning are increasingly being promoted
globally as mechanisms to resolve intractable
resource use problems and conflicts, there still
remains no common theoretical base upon which
such approaches are developed and implemented.
Significantly, a clear evaluative framework has
failed to emerge to guide improvements in the way
that such initiatives actually contribute toward
achieving sustainable and equitable resource use
and management. This paper has sought to over-
come some of the significant challenges to eval-
uation in complex natural resource and human
systems. In particular, it has sought to place NRM
evaluation in a clear context as a first step to
establishing an integrated framework for evaluat-
ing initiatives.

NRM policy and planning initiatives need to
be evaluated as a system that links the lat-
ter’s objectives and rationale to performance ‘on
the ground’. Importantly, evaluation is not only
a means of assessing impact but also a critical
process tool for improving program management,
providing a basis for assessing accountability, fos-
tering learning, improving the body of knowledge,
and improving the implementation of policy objec-
tives. The systems-based evaluation framework
developed here provides:

(a) A basis for an integrated evaluation of the
different perspectives (i.e. social, economic,
environmental, institutional and technological)
on the performance of the natural resource
management initiative.

(b) A framework for guiding its implementation.
(c) A rigorous basis for synthesising findings.

Unless there are structured and coordinated
attempts to adopt improved evaluative frame-
works appropriate to the theoretical context within
which natural resource management and planning

occurs, we do not believe that there can be sig-
nificant on-going improvements in the way policy
initiatives can contribute to sustainable and equi-
table resource use outcomes at the local, regional,
national and global levels. As a consequence, inte-
grated and adaptive approaches to NRM may
be discarded before a fair and comprehensive
assessment of their potential role and impact is
determined. This would be counter to the gen-
eral theoretical developments in systems theory,
ecology and the participative and adaptive man-
agement philosophies that currently drive policy
reform. Importantly, the challenge to create policy
processes, institutional arrangements and NRM
practices, which enable the choice of methods, tools
and mechanisms most suited to moving communi-
ties towards achieving sustainable and equitable
outcomes of resource use and management, needs
rigorous evaluation incorporated as part of the
change process.
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Appendix 1

Case study: Integrated Catchment Management (ICM) in Queensland

ELEMENT DESCRIPTION

Issue ž Resource degradation of waterways, pastoral and agricultural lands, concern for biological diversity.
characteri-
sation

ž Fragmented centralised governance approaches need to be replaced by more adaptive and integrated approaches at a catchment scale
involving partnerships between government, industry and communities.
ž There is considerable public and private investment in integrated approaches with high community expectations but the translation of the

concept into practice is experimental and evolutionary.
ž Evaluation is necessary to determine whether strategies are achieving desired resource management outcomes.
ž Evaluation is fundamental to identifying impact, supporting an adaptive integrated approach that is flexible to meet the challenges of change,

and informing on-going learning at individual, community, institutional and policy levels.

Intent/
objective

The stated intent of the Integrated Catchment Management (ICM) policy initiative in Queensland is a coordinated approach to integrate the
management of land, water and related biological resources in order to achieve their sustainable and balanced use by:
(a) Generating a better understanding of ecosystem interactions at a catchment scale by the community and Government and moving towards

common or agreed goals through development of a catchment management strategy;
(b) Facilitating coordination and cooperation within and between Government agencies and the community to enable the prioritisation of

actions, and joint or independent action to seek solutions to problems.
Evaluation of ICM in practice is needed to guide continuous improvements in the way the policy initiative contributes to on-going change.

Instrumental
assumptions

ž Land and water resources are basic and interactive components of natural ecosystems and therefore management of land and water resources
should be based on geographic units which account for the interactions between these resources.
ž Management of land and water resources must be coordinated.
ž Land and water resource management decisions must be based on the best available information.
ž Sound land and water management is best achieved through the informed action of all the individual users and managers of these resources.
ž For change in resource use to be acceptable and beneficial it must be socially, economically, institutionally and environmentally sustainable.

Therefore, a balance between economic development and conservation of land and water resources must be maintained.

Context of Policy/institutional
implemen-
tation

ž ICM is a community-based policy initiative with no statutory base but is implemented through administrative and financial arrangements of State
Government.
ž Evolving political and legislative context.

Environmental
ž Competing and conflicting resource use issues with increasing demands and values being placed on resources for a range of uses.

Economic
ž ICM program poorly resourced, relying heavily on federal funding with short term financing arrangements and work plans.
ž Focus of policy on technical solutions with a failure to clearly address the public and private costs and benefits and their social/ cultural

implications.

Social/cultural
ž Requires voluntary coordinated local community-based support and action in the context of no previous experience in these issues at

community level.
ž Costs largely borne by individual resource users in the short term, while many benefits accrue to society as a whole.
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EVALUATION EVALUATION MEASURE/INDICATORS METHODS FOR ASSESSMENT
CRITERIA

1. Resource ž Tractability of resource use issues and tensions in the catchment: Longitudinal study involving:
use context (a) External environment vigilance in community ž Participant observation at State

(b) Extent of catchment resource use and land use practices level policy and program meetings.
(c) Community attitudes and behaviour ž Questionnaire surveys of Chairs

and Coordinators of all Catchment
2. Institutional ž Adequacy of policy frameworks and institutional arrangements to address issues at a catchment scale. Committees.

structure ž Community capacity to plan and implement catchment management strategy. ž Literature survey including minutes
of all State level ICM coordinators

3. Community ž Adequacy and equity of community processes: meetings, policy releases, reviews.
process (a) Mechanisms for communication and interaction on catchment issues ž Analysis of financial and other

(b) Equity of opportunity for involvement reports.
(c) Level of strategic alliances/partnerships developed to exploit future synergy ž Media monitoring and content

analysis.
4. Technology ž Adequacy of available technology:

context (a) Capability to identify and address catchment resource use issues
(b) Technical support for effective implementation of on-ground activities.

Key findings ž There are clear enough technical solutions to many of the natural resources management problems in Queensland. The biggest obstacle to ICM
is the process within the community and within government to redress and prevent resource management problems – political and social
processes to apply known technological solutions.
ž The difficulty of promoting a program with relatively few immediate benefits but often with immediate cost implications for landholders. Those

catchments with more apparent and visible resource problems have a better chance of focussing community attention, especially when locals
are affected.
ž While considerable progress has been achieved in some catchments and in some regions, the depth, coverage, and effectiveness of the

Queensland integrated resource management system is very patchy.
ž Catchment Coordinating Committees (CCCs) conduct a wide range of activities reflecting largely the age and maturity of the CCCs. A

progression of activities can be recognised through time from organisational activities – public awareness and involvement – issues
generation – catchment planning – technical studies. Most respondents believed that support from the general public was low due largely to the
public’s low level of awareness about catchment issues.
ž Dept. of Natural resources (DNR) is the lead agency for ICM which was perceived to be a successful partnership between DNR and the rural land

owner interests and not much more than that. There was a widely held view that local governments, both politically and at officer level have not
been involved effectively in the ICM process although this is evolving.
ž There was a disturbing low level of satisfaction amongst the respondents at the state level (especially the Coordinators). CCCs have to contend

with low awareness in the general public about resources management issues and a general resistance to external intervention. A surprising,
consistent and very significant result from the study was respondents universal view that there is too much government regulation.
ž There is a clear absence of a ‘whole of government’ approach, commitment or involvement in ICM. State politicians seemed to ignore ICM and

there was ineffective, even counter productive involvement of some state agencies.
ž Financial resources for a program with such ambitious goals has been erratic and low. A key source of funds has been the National Landcare

Program, without which ICM would struggle to survive. CCCs are required to find funding on their own initiative rather than use established
revenue sources as do most public programs. At present they have no revenue raising capacities and there is a lack of confidence in
government funding for implementation, which is of particular concern given that once CCCs have been established and created strategies, their
requirement for funds for on-ground works will increase their financial requirements. Planning is inexpensive relative to action.
ž Providing technical information on natural resources was an effective strategy, but the lack of integration of information providers makes this

more difficult.
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Appendix 2

Case study: Herbert Resource Information Centre

ELEMENT DESCRIPTION

Issue Building Stakeholder Capacity
characterisation Traditionally, most decision-making in planning natural resource use options has been vested with regulatory authorities. In recent years

significant changes have occurred to involve the community in the decision-making process. Initiatives are needed to ensure that
communities have access to the information needed to underpin this decision-making and to develop the capacity of stakeholders to use
that information.

Evaluation
Such initiatives will impact on the decision making process. What impacts occur?

Intent/objective Herbert Resource Information Centre (HRIC)
To build capacity for stakeholder participation in resource use planning by providing four fundamental requirements for effective participation:
ž Effective access to information pertinent to resource use planning;
ž Access to the analytical tools required to make effective use of that information:
ž The capacity to make appropriate use of those analytical tools and data sets; and
ž An organisational structure that fosters effective collaboration.

Evaluation
To assess the impact of one such initiative

Instrumental The HRIC structure and functions can deliver the following:
assumptions ž Improved quality of data available for the Herbert catchment;

ž Improved access to data;
ž Better informed decisions in planning & implementing data collection & use projects;
ž Better informed decisions in natural resource management; and,
ž Improved collaboration.

Context of Technological
implementation ž Use of spatial data in decision-making is map-based.

ž Limited existing GIS capacity used solely for map production.
ž No network facilities for data-sharing.
ž Existing data dispersed within and between agencies.
ž No rigorous data/meta data management.
ž High quality base data available from Herbert Mapping Project.

Institutional
ž Limited use of spatial data within stakeholder groups.
ž Very limited sharing of spatial data across groups.
ž Limited computing ability in stakeholder agencies.
ž Almost no GIS skills.
ž Staff willing and able to take on new skills.
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EVALUATION EVALUATION MEASURE/INDICATORS METHODS FOR ASSESSMENT
CRITERIA

1. Operational
impacts

ž Intentions in using new data sets that became available, implications for existing data, constraints
to use.
ž Impacts of involvement in the HRIC on data availability, data collection, data storage, data access,

complexity of decision-making, efficiency of decision-making, quality of decisions made,
presentation of decisions.
ž Impact of the HRIC on the resolution of resource management issues within the catchment.
ž Impacts of participation in the HRIC on the types of activities agency involved in.

Qualitative research techniques.
Individual, face-to-face interviews
using a semi-structured interview
schedule with key participants in the
HRIC each year over three years: 19
in February 1996 (6 months before
completion of the joint venture
agreement and employment of HRIC

2. Evaluation of
process

ž Importance of Herbert Mapping Project in triggering HRIC.
ž Constraints to use of HRIC.
ž Impact on other agencies.
ž Use of the HRIC by non-partners & impacts on those users.
ž Interaction with other organisations: changes to general levels frequency of interaction;

understanding of the objectives of each agency; understanding of the constraints under which each
agency operates; understanding of the data needs of each agency, willingness to work with the
other agencies, nature and process of interactions, confidence in other groups.
ž Evaluation of the dynamics of the process (key participants; positives, negatives).

staff), 19 in February 1997; 17 in
March 1998 (17 interviewees). With
some change in key participants a
total of 41 individuals were
interviewed over the three years with
a core group of 7 individuals being
interviewed at each of the three
times.

3. Changes in ž Awareness of the quality and availability of data.
understanding ž Credibility of data resources.

ž Understanding of the limitations associated with spatial data.
ž Understanding of data resources used by other groups in the project.
ž Understanding of the data needs of other groups.
ž Most important things learnt from involvement in HRIC.
ž Understanding of the tractability of resource management issues.
ž Understanding of the quality and limitations of data; awareness of the availability of data.

Key findings Improved quality of data available for the Herbert catchment and improved access to that data: Data access improved dramatically with
participants becoming more aware of the range of data available and having access to all but that which was ‘commercial-in-confidence’.

Better informed decisions in planning and implementing data collection and use: While processes for data collection were only moderately
impacted for most parties, compatibility with other data had become a significant criteria such that data storage and management collectively
and individually had been significantly impacted.

Better informed decisions in resource management: Formal spatial analyses were being used in planning decisions, often with a substantial cost
saving and resulted in decisions perceived to be as good as, and frequently better than, would have been achieved with previous processes.
Improved collaboration: Willingness to work together increased amongst the partners to the Centre and external use of the HRIC by
businesses and the broader community began to occur.

Contributions to success: The key contributions to the success of the Centre were identified as: skilled professional staff, common goals, lack of
pre-existing (and therefore potentially competitive) infrastructure, neutrality of location, credibility, and an evolutionary history.

Threats: Issues of intellectual property, ‘head office’ pressures within partners to the initiative, and over-commitment.
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Appendix 3

Case study: development of Landassess DSS for sustainable grazing management

ELEMENT DESCRIPTION

Issue ž Increasing public concern for resource conservation and environmental quality of our pastoral lands.
characteri-
sation

ž Land degradation occurred over a long timeframe of use but a lack of methods for (a) identification of early warning of sustainability problems,
or (b) the assessment of potential effects of management options and implications for future use.
ž Perceived need for government agencies and industry to determine the current state of lands, monitor change and foster a ‘voluntary’

approach to sustainable land use.
ž The role and effectiveness of computer-based agricultural IT innovations are being strongly questioned by R&D and industry organisations.

Intent/objective ž Develop methods for a computer based decision support system to assess the current state of a grazing management unit (e.g. paddock)
and to assist pastoral resource managers to formulate and evaluate alternative strategies for the sustainable use of the management unit.
ž Better define the role of IT innovations in sustainable resource management.
ž Develop methods to evaluate the effectiveness of science-based IT innovations for achieving a move toward sustainable resource use

outcomes.

Instrumental
assumptions

ž Considerable public and private investment is being made in multiple objective IT innovations to address complex decision-making on natural
resource use and management. The expectation being that the technology will increase the effectiveness of decisions and the efficiency of
the decision process for individuals and organisations involved with its use. Research supporting such outcomes is generally lacking.
ž The perceived need for integration of the multiple levels and concerns regarding natural system functionality and grazing impact requires an

interdisciplinary approach at scales relevant to grazing management decision-making (i.e. paddock, property).
ž Evaluations of IT effectiveness generally approached as an applied problem (e.g. user acceptance, level of usage of product, task efficiency,

user/ organisational relevance, system functionality and ease of use) and has not recognised IT innovations as social constructs. In particular,
the relationship between the collaborative processes involved with most IT development and complex evolving natural and human systems
has generally been ignored.
ž Need to deal with the dynamic and varied situational context of key stakeholders and to manage end user expectations of R&D over a

relatively long development timeframes.

Context of Policy/institutional
implementation ž New legislation required land managers to demonstrate sustainable use of pastoral lands.

ž Fragmentation of land management responsibilities for across three agencies with very different ‘cultures’.

Environmental
ž Land degradation continuing to occur through impact of grazing of beef cattle.
ž Large heterogeneous grazing management units.
ž New management practices changing spatial and temporal distribution of grazing impact.

Economic
ž Industry export-oriented, with fluctuating prices, low input and low return operations.

Social/cultural
ž Divergence of views on what sustainable use means within and between government, industry and the community.
ž Past focus of industry and government on development (i.e. improving animal production, infrastructure) rather than land resource

management.

Technological
ž No system of appraisal of sustainability of pastoral activities exists.
ž Poor integration, access to, and sharing of existing data and knowledge.
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EVALUATION CRITERIA EVALUATION MEASURE/INDICATORS METHODS FOR ASSESSMENT

1. Progress toward
sustainable
grazing resource
use:

ž Contribution to improved interaction and communication on
sustainable use of pastoral lands between government
agencies.
ž Contribution to improved understanding of sustainable use in

grazing systems to support advisory and extension activities.

ž The evaluation involved a collaborative between a scientific
research agency and three government agencies responsible
for pastoral land management, and grazing industry
representatives. The evaluation methods included the
assessment of needs, the evaluation of process, and
stakeholder reflections on potential impact through:

2. Stakeholder
capacity building

ž Improved access, sharing and meaningful use of data/
knowledge on sustainable grazing practices.
ž Improvement in analytical capacity to assess current state of

the land resource and to formulate and evaluate management
options.
ž Endurance of collaborative R&D alliance.

(a) process evaluation through documentation of the dynamics
of the IT development process and its organisational
context;

(b) formative evaluation in order to improve the DSS system
development process.

ž An ex poste strategic constituency assessment of key
stakeholder group expectations of the effectiveness of the DSS

3. Effectiveness of IT
development
process

ž Stakeholder satisfaction with level of involvement and influence
in IT development process.
ž Stakeholder views of costs/benefits of collaboration.
ž Stakeholder satisfaction with relevance, functionality and ease

of use of IT product.

innovation as a product based on stakeholder workshops.
ž An ex poste strategic constituency assessment of the overall

effectiveness of the participative system development process
based on face to face interviews using a scenario approach.

Key findings R&D on Sustainability
ž IT innovations are characterised by:

(a) Multiple stakeholders and multiple and evolving objectives.
(b) Focus on broad societal purposes,
(c) A broad outcomes and impacts (e.g. learning processes and stakeholder behaviour modifications).
ž Learning processes occur through participatory process of IT development, and the interactive use of an IT tool.
ž DSS have the potential to foster an adaptive and flexible approach to resource management decision-making at policy, advisory and

enterprise levels.

IT Evaluation
ž An iterative, participative and pluralistic approach is needed to evaluate IT development in terms of both a process tool and product

success, i.e. one that encompasses:
(a) Intangible outcomes (e.g. stakeholder learning processes and behavioural change, improved stakeholder relationships and

interaction processes, broader societal benefits), and
(b) Tangible outputs (e.g. technical quality, institutional efficiency, usage).
ž Impacts will accrue over a long time frame and are often not visible to beyond the life of the IT development process.
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