J. Nat. Conserv. 11, 83-90 (2003) Journal for
© Urban & Fischer Verla

http://www.urbanfiscﬁer.de/journals/jnc

Nature Conservation

Support for decision making in conservation practice:
an evidence-based approach

Andrew S. Pullin®* & Teri M. Knight?

'School of Biosciences and ?Health Services Management Centre, The University of Birmingham, Edgbaston, Birmingham
B15 2TT, UK; e-mail: a.s.pullin@bham.ac.uk

Abstract

Conservation managers are challenged with the task of compiling management plans in which they have to decide on ap-
propriate actions to meet specific objectives. We argue that support for such decision-making is poor and that decision-
makers have little opportunity to capture and evaluate the evidence for effectiveness of alternative management options.
The result is that decisions are often made without access to the best quality evidence thus increasing the probability that
inappropriate management options will be adopted. The aim of this paper is to propose a mechanism for increasing sup-
port by improving information flow to decision-makers within an evidence-based framework. The model of evidence-based
practice in medicine and public health is used to explore possibilities for parallel practice in conservation. The processes of
management plan and action plan formulation are used as examples of how this model provides opportunities to enhance
information flow between scientists and practitioners and to encourage formation of productive partnerships and decision
support systems, thereby improving effectiveness. Accessibility of evidence is a key issue addressed through the production
of systematic reviews and their results being actively disseminated, in a usable format, to the point of need. The role of
funding bodies and particularly governments in catalysing this process is seen as key to achieving more evidence-based
conservation practice.
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Introduction

In Europe and increasingly in other continents, conser-
vation action seeks to maintain communities character-
istic of semi-natural and disturbed habitats, resulting
from long-term human occupation of the land (Speller-
berg et al. 1991). This strategy requires active manage-
ment of landscapes, reserves, habitats and species.
Consequently, a key element of the conservation pro-
cess has been the Management Plan (we use this term
in a broad sense here to include Species and Habitat
Action Plans as well as Reserve Management Plans) in
which objectives are set for the subject of the plan and
actions are proposed to meet those objectives, often
within a specific time frame. Site-based managers are
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often the key decision-makers in this process, deciding
on appropriate actions based on the information and
experience available to them.

In the absence of appropriate scientific evidence or
of realistic management alternatives, the dominant ap-
proach has been to mimic (or at least attempt to) the tra-
ditional management practices, such as grazing
regimes, harvesting and coppice rotations, that created
the communities of conservation concern. The develop-
ment of conservation practice has thus been largely ex-
perienced-based in that management actions or regimes
have been passed on from individual to individual as
the accepted traditional method of maintaining a habitat
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or species. Whether or not this management is optimal
for the conservation objectives is an issue that the man-
ager rarely has the opportunity or information to ad-
dress. It is widely recognised that these traditional
practices were not originally undertaken for conserva-
tion objectives but were usually for agriculture,
forestry or game management. Nor have they been stat-
ic, but have evolved over time and are still evolving as
land managers continue to find new methods and tech-
nologies as well as new objectives (Harvey 1995).

The basis for making decisions may not be of signif-
icance if the management objectives are being met, but
we are increasingly faced with a world of rapid change
and conservation management is unlikely to be an ex-
ception. We will be more frequently faced with difficult
management decisions in which it will be vital to know
what works and what doesn’t in terms of delivering ob-
jectives. Sutherland (2000) has pointed out that practi-
cal conservation is not well supported by background
knowledge and is largely based on anecdotal evidence.
This leads to development and acceptance of dogma
that can be wrong, for example in reedbed management
(Cowie et al. 1993; Ditlhago et al. 1993) and winter
flood management for wading birds (Ausden et al.
2001) and this inhibits the development of scientific
management and effective project planning. A similar
problem results from the misuse of a management con-
cept when its application is interpreted too generally.
This has been the case with the planning and formation
of wildlife corridors (Simberloff et al. 1992).

Despite the above examples, it is not our contention
that experience-based practices are necessarily inade-
quate but, in order for decision-makers to properly
evaluate their practices and choose the best options,
they require the supporting information to be made
readily available to them in a useable format.

Clearly, a related issue is whether any substantial
relevant information exists at all. A support mecha-
nism for decision-making also needs to identify inade-
quacy of information, highlighting where evidence
needs to be acquired through appropriate research and
monitoring practices. The Biodiversity Action Plan
(BAP) process arising from the Convention on Bio-
logical Diversity (1992) seeks to develop national
strategies or plans for the conservation and sustainable
use of biological diversity. This process has been
rapidly implemented and gathered pace in some coun-
tries such as the UK (UK Government 1994), but re-
search providing scientific evidence for the effective-
ness of proposed actions has lagged far behind. A five-
year review of the UK Biodiversity Action Plan iden-
tified additional research and survey as the top priority
aid to Action Plan implementation (UK Government
2001). Requirement for research was identified in
87.5% of UK Habitat Action Plans and 83.2% of

Species Action Plans. Species and Habitat Action Plan
formats encourage the gathering together of the litera-
ture on the relevant ecology and conservation but they
do not explicitly require the compilers to justify their
proposed actions by citing evidence for their effec-
tiveness. The formidable resource constraints within
conservation have meant that managers and their or-
ganisations have concentrated on short-term continu-
ity of action rather than assessing their long-term ef-
fectiveness. This is partly because the scientific infor-
mation is lacking or inaccessible, but also because the
link between science and practice is not formalised.
This may be set to change as the success of Action
Plans in achieving their targets is reviewed. The five-
year review (UK Government 2001) concludes that
the BAP process is already a short-term success but
that these successes could be replaced by long-term
failure if the scientific evidence to underpin effective
management is lacking.

Miissner & Plachter (2002) have argued for the de-
velopment of methodological standards in nature con-
servation using the example of landscape planning. In
this paper we argue that the evidence-based frame-
work, as used successfully in medicine and public
health, provides a methodological standard for deci-
sion-making, providing significant benefits both in ef-
ficient provision of existing information and in identi-
fying areas where further research is required. We de-
tail a mechanism for improving information provision
that incorporates and evaluates, through the systematic
review process, the sources of evidence that currently
inform conservation practice and for actively dissemi-
nating the results to the point of need.

Decision support through
the evidence-based framework

Pullin & Knight (2001) introduced a framework for

evidence-based conservation, derived from that estab-

lished in medicine and public health. The evidence-

based framework relies on; (a) the production of sys-

tematic reviews of the primary literature, which evalu-

ate the evidence (including its quality) for the effec-

tiveness of alternative actions in achieving stated ob-

jectives and then (b) making this information available

to decision-makers through active dissemination.

The basic steps that the decision-maker follows within

this framework are thus;

* ask an answerable question;

e appraise the evidence provided for them (instead of
searching for it themselves);

» modify action in response to the evidence;

¢ monitor and evaluate the new action;

e actively disseminate knowledge and share learning.



Superficially, this may seem little different from the
established ‘adaptive management’ approach widely
used in ecosystem and natural resource management
(Walters 1986), the principle of which is to treat all
management as an experiment, evaluate the results and
adapt your action accordingly. The additional value of
evidence-based practice is that it provides information
on which to base the initial decision thus reducing the
‘learn by your mistakes’ element. It therefore adds
more structural support to the adaptive management
model. Evidence-based practice also embraces,
through its systematic review process (see below), the
many and varied sources of information that currently
exist and is not in conflict with current management
systems that already explicitly use scientific evidence
in the planning process.

There are two compounding problems of informa-
tion flow that inhibit progress toward evidence-based
conservation practice that find their solution in the way
that evidence-based practice has developed in
medicine and public health (the EBM model).

* Problem 1: delivering scientific evidence into prac-
tice, arises when good quality evidence does not reach
and get incorporated into the management decision-
making process; and

e Problem 2: information flow from managers to sci-
entists and funding bodies, arises when management
problems or needs are not highlighted as subjects for
future research in a formal framework that commits
anybody to action to provide the relevant evidence.

To solve these problems, mechanisms are needed to
bring scientists and practitioners closer together and to
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increase the flow of information in both directions.
Practitioners need to be able to tell scientists what their
most pressing problems are and scientists need to be
able to effectively communicate possible solutions.
Evidence-based practice within medicine and public
health provides a sophisticated system for dissemina-
tion of research evidence of effectiveness, designed to
get evidence into practice, management and policy-
making. The EBM model thus supports the practition-
er and manager and encourages the use of evidence,
when available, in the decision-making process. Com-
plementary to this process, practitioners and managers
identify where evidence of effectiveness is lacking, be
this for a medical treatment, surgical procedure or pub-
lic health intervention. Funders prioritise these and
thus research is commissioned which seeks to address
these questions. The application of the EBM model in
conservation is explored in detail below.

Delivering scientific evidence into practice

The arrival of the systematic review was a major step
forward in ‘getting research into practice’ within
medicine. Systematic reviews seek to obtain good qual-
ity data from rigorously conducted scientific research
into the effectiveness of a specific action and to com-
bine the findings in an appropriate way so as to provide
a sound basis for decision-making. A systematic review
will have an explicit ‘search strategy’ for locating rele-
vant research, both published and unpublished and will
then follow strict criteria for assessing the quality of the

Table 1. Hierarchy of quality of evidence based on the type of research undertaken. Modified from Stevens and Milne (1997) for conserva-

tion use.

Category  Quality of evidence — Medical

Quality of evidence — Conservation

I Strong evidence obtained from at least one properly designed;

randomised controlled trial of appropriate size.

Strong evidence obtained from at least one properly designed;
randomised controlled trial of appropriate size.

1-1: Evidence from well designed controlled trials without Evidence from well designed controlled trials without
randomisation. randomisation.

I-2: Evidence from well designed cohort or case-controlled analytic  Evidence from a comparison of differences between sites with
studies, preferably from more than one centre or research and without (controls) a desired species or community.
group.

-3 Evidence obtained from multiple time series or from dramatic  Evidence obtained from multiple time series or from dramatic

results in uncontrolled experiments.

Il Opinions of respected authorities based on clinical evidence,

descriptive studies or reports of expert committees.

results in uncontrolled experiments.

Opinions of respected authorities based on qualitative field
evidence, descriptive studies or reports of expert committees.

v Evidence inadequate owing to problems of methodology e.g.

sample size, length or comprehensiveness of follow-up or,
conflicts of evidence.

Evidence inadequate owing to problems of methodology e.g.
sample size, length or comprehensiveness of monitoring or,
conflicts of evidence.
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data in each study — a process called ‘critical appraisal’
(Dawes 2000). A ‘hierarchy’ of evidence is commonly
used for such appraisal, where the findings of studies
using strict experimental designs are accorded greater
weight than those that have no comparison or ‘control’
elements. We have modified this hierarchy for use in
conservation in Table 1. Studies that do not meet the re-
quired quality standards are likely to be excluded. The
data from acceptable studies are then combined in a
meaningful way, the result being a more powerful and
reliable assessment of the effectiveness of the action
than might be obtained from a single study or non-sys-
tematic review. An impressive infrastructure for sys-
tematic reviews has developed within the health field
and central to this is the Cochrane database of system-
atic reviews (e.g. www.cochrane.de/). This is an essen-
tial element in the active information dissemination
system referred to above. Various groups around the
world, many in the UK, undertake systematic reviews
of specific topics and the results of these are entered
into the Cochrane database. Results are also dissemi-
nated through other means such as the ‘Effectiveness
Bulletin’ series of reports and other publications that
are delivered to managers and practitioners. The strate-
gy is one of providing ‘push access’ to information,
rather than the more traditional ‘pull access’, that relies
on the manager actively seeking the information. The
effectiveness loop is closed when policy-makers re-
quire managers and practitioners in public health and
medicine to prioritise spending of public money on ac-
tions of proven effectiveness. The production of sys-
tematic reviews and dissemination of the findings is
funded by government agencies and other bodies but it
is notable that the Cochrane Collaboration which began
the process was and still is, very much a voluntary en-
deavour, driven by the desire of practitioners to do the
best job they can.

In conservation, scientific evidence is often avail-
able, but the framework is not there to ensure that it is
used in the planning process. There is no general
mechanism by which managers are encouraged to jus-
tify their plans by citing scientific evidence, although
specific examples exist such as the legal requirement
under the U.S. Endangered Species Act. Prendergast et
al. (1999) take the example of reserve selection to em-
phasise the abundant theory and sophisticated tools
that exist, in contrast to the obvious lack of its use in
practice, largely because the potential end users are un-
aware of its existence. Their proposed solution is an
improvement in communication and therefore under-
standing of the issues.

We see no significant barrier to the dissemination of
conservation information following the medical model
in the form of a web-based information system. Simi-
lar systems already exist in conservation such as the

UK’s National Biodiversity Network and the majority
of conservation managers now have easy access to
web-based information. News of new developments
and reviews could be disseminated in newsletters (the
equivalent of ‘Effectiveness Matters’ or ‘Bandolier’in
healthcare). The production of systematic reviews
could either become a function of statutory bodies or
be commissioned. Evidence-based medicine has
spawned centres for the production and dissemination
of systematic reviews and the support mechanisms for
conservation could develop is the same way.

Information flow from managers
to scientists and funding bodies

Practitioners as decision-makers are faced with ques-
tions to which they would like to see answers but are
these questions the same as those being asked by sci-
entists who might seek to find the answers? Swain et
al. (1996) compared the questions being asked by
Florida conservation managers with the sorts of ques-
tions addressed in papers published in the journal Con-
servation Biology. There was a clear mismatch be-
tween the two with more questions asked by practi-
tioners on the nature of threats and ecological process-
es compared with the subject of scientific papers on re-
serve selection and design and management of small
populations. Of particular note was the practitioner’s
need for information on the management of semi-natu-
ral systems (ranching, silviculture and old field man-
agement), a sentiment that would almost certainly be
echoed in Europe (grazing, coppicing and mowing).

Management plans could be pivotal to this process
of prioritising of research as they are most commonly
produced for species, habitats or reserves and set out
the course of action over a specified period and the
monitoring necessary to evaluate progress in achieving
objectives. Just as it is the construction and approval
process of management plans that offers the best op-
portunity for achieving evidence-based conservation
practice (see below) it is also an opportunity for identi-
fying areas where scientific research is required. Most
action plans contain statements on future research and
monitoring requirements but most are not (fully) cost-
ed or assessed for feasibility so that it is unlikely that
the research will be possible under current circum-
stances.

NGOs are action-oriented and there is pressure on
them to show that they are doing something with the
supporter’s money. Longer-term research and monitor-
ing inevitably take a back seat. The evidence-based
framework encourages the identification of research
needs within management plans since greater access to
information enables easier identification of information



deficiency. Most management plans also contain an
‘Objectives and Targets’ section. These have to date
primarily been used to set conservation targets but, in
our view, these should also contain targets for accumu-
lation of evidence where more is clearly needed (this is
almost always). The evidence-based framework re-
quires, within planning process, identification and cost-
ing of research needs and the feedback of this require-
ment to potential funders and the research community.
Using the framework will therefore help those propos-
ing action to deal with lack of evidence and set objec-
tives to obtain the evidence, rather than simply carrying
on with the status quo. Just as importantly, it should en-
courage formation of working partnerships between
scientists and practitioners and ensure that more actions
taken in the absence of evidence are evaluated in a
properly controlled experiment so that a future review
of the plan can assess the outcome and make appropri-
ate revisions. Development of established computer
database packages for conservation managers, such as
the Conservation Management System (CMS), could
help significantly in this process. The CMS encourages
managers to record their actions and monitor the out-
comes (www.cmsp.co.uk). If research needs of a large
number of managers could be systematically compiled
and fed back it would form a useful database on which
to base future research priorities.

Development of two way information flow
into productive partnerships

Realising better support mechanisms for decision
making requires concerted action on a national or in-
ternational level to ensure the evidence-based frame-
work is implemented. So what body should oversee
this process? This will clearly vary across nations and
we only use the UK as a national example. In the UK
the conservation action is increasingly driven through
the BAP process, organised at government level
through the Department of Environment, Food and
Rural Affairs (DEFRA). DEFRA provides advice and
guidance to encourage the production of action plans
for priority habitats and species and the identification
of a Lead Partner for each. The guidance and approval
process could be relatively easily modified to promote
evidence-based conservation practice. A direct strategy
might be to encourage organisations that fund conser-
vation action (governmental and non-governmental) to
promote evidence-based practice as a methodological
standard and use it as a criterion when deciding on al-
location of resources. Many governmental organisa-
tions, such as English Nature, manage for conservation
through their ownership of nature reserves, act as poli-
cy maker through their role as advisor to government,
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and as grant provider for both research and manage-
ment. Pullin & Knight (2001) suggest that these and
equivalent organisations are thus in a unique position
to do the following:

1) formulate policy on evidence-based action;

2) identify priority areas for systematic review and
provide appropriate funding;

3) commission the appropriate research where evi-
dence is found to be lacking by the systematic re-
view process; and

4) set minimum standards of conservation practice for
grants given and promote this among practitioners.

Many non-governmental organisations with conser-
vation objectives seek grants and agreements with the
statutory bodies to fund their actions. A clear policy
promoting evidence-based practice could encourage
such organisations to justify their actions by citing evi-
dence, particularly if flow of resources for the plan
was consequent on the above. But this strategy is un-
likely to be effective unless the funding organisations
first put in place the framework to support evidence-
based decision making. The support for change in
practice must come first. This should be a consultative
process and thus open, constructive and supportive.

A stepwise process for the production of a gener-
alised action plan that encourages evidence-based prac-
tice is shown as a flow diagram in Figure 1. This is pre-
sented as a generic and adaptable process that can form
the basis for many types of action that may look very
different in their final form (e.g. Reserve Management
Plans, Species and Habitat Action Plans). The first
three steps are straightforward and unchanged from
most current action plans in identifying the subject, the
need for action and objectives. A key addition is the
fourth stage where evidence for the action’s effective-
ness is assessed through systematic review and made
available to potential users. With this information the
compilers must decide if there is sufficient evidence to
simply undertake this action or, if there is insufficient
evidence of effectiveness, how the action will be pur-
sued so as to test its effectiveness (usually in the form
of a research programme or experiment; see below).
Crucially the latter does not mean that the actions are
delayed as long as they are judged to be the best option,
only that they should be undertaken in a provisional
and precautionary way until their effectiveness has
been demonstrated. Proper monitoring and evaluation
of the actions can then lead to the progression to the
next stage of actions through a periodic review process.

The need to include a research element in actions
plans and find somebody to do it can lead to more sub-
stantial collaborations. A possible output is for the sci-
entific community to provide a decision support sys-
tem (DSS) to practitioners providing information that
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will help them make decisions both in formulating ac-
tion plans and also in the management process during
the operation of the plan. A DSS is a well-established
management tool that supports decision-making in
complex systems. Broadly defined, it is an interactive
computer-based system that helps decision-makers use

data and models to solve unstructured or ill-structured
problems (Sprague & Carlson 1982). In conservation
applications it can act as an interface between the sci-
entist and the practitioner. The scientist feeds informa-
tion into the DSS as it becomes available and the prac-
titioner uses the DSS as a tool kit in making decisions

Site description and evaluation

| <

What are the main threats to the
conservation value of the site?

v

Current conservation position/status,
including evidence that action is required

What do you want to achieve
during the lifetime of the plan?

v

Objectives or targets

What actions do you propose in order to

achieve objectives and what evidence do you# Information delivery

have that these actions will be effective?

Rationale for action

Evidence to support actions
unavailable or poor quality

Good quality evidence available
to support actions

v

Proceed with experimental
approach to collect evidence
of effectiveness

v

\ 4

Work programme and resource requirements

v

Monitoring and data
analysis stages

'

Periodic Review and
Dissemination Process

>

Figure 1. A flow chart summarising the steps in the process of constructing an action plan using an evidence-based approach. The process
involves evaluation of evidence delivered to the decision-maker through systematic review and active dissemination (information delivery)
and encourages collection and recording of evidence when it is found to be lacking.



and solving problems in everyday management. This
type of approach is being used in the Kruger National
Park in South Africa in their Kruger Rivers Pro-
gramme. Here the challenge is to be able to predict and
monitor effects of changes in river hydrology on the
biodiversity in different sections of the river catch-
ment. A DSS has been constructed that feeds ecologi-
cal information in to the process of management at all
key stages of decision-making. The DSS is used to
help in the key areas of setting objectives for manage-
ment, predicting the outcomes of management actions
and in monitoring the response of the system to man-
agement actions and natural events (Rogers 1997).
This approach has considerable strengths but it does
assume that partnerships between scientists and practi-
tioners have already been formed around a common
challenge. The requirement for a two-way flow of in-
formation in the formulation and review of action
plans will in itself form partnerships that can enable
such plans to develop into a DSS.

Support for decision-making 89

Conclusions

A large and rapidly growing body of scientific evi-
dence is available to inform conservation practice but
as yet this has had a limited influence due to the lack of
a framework that supports decision-making by deliver-
ing information in an integrated and accessible way.
The evidence-based practice model not only provides
the mechanism to overcome this problem but also fa-
cilitates a two-way flow of information that could en-
courage more appropriate targeted research to meet the
needs of decision-makers.

As Miissner & Plachter (2002) have pointed out, the
proposed introduction of methodological standards
will result in arguments such as; ‘nature is too complex
for such standardisation’, including both moral and
cultural interpretations, and; ‘the skills of practitioners
are sufficient to ensure the standard of conservation
actions’. We echo their response in that evidence-
based practice does not seek to standardise nature but

Table 2. The possible paradigm shift of conservation practice enabled by an evidence-based approach. Adapted from the paradigm shift

experienced in health care (Walshe & Rundall 2001).

From

To

Research strategy

with poor communication and coordination.

Research direction  Researcher-led; tied to academic agendas;

little coordination.

No national leadership of conservation research;
funding fragmented across many research funders

Strategic leadership at a national level
coordination of research activity and funders resulting
in a more coherent research agenda.

Needs-led; tied to conservation priorities;
well coordinated.

Research quality
Research outputs

Dissemination of
research findings

Mode of access to
research findings

Decision-makers
understanding of
research findings

Decision-makers
attitudes
to research

Major influences
on conservation
practice

Responsibility for
implementing
research findings.

Much ad hoc, piecemeal, small scale, variable quality
research, sometimes repetitive; not well managed.

Publication in peer-reviewed academic journals seen
as researchers’ primary goal.

Journals, textbooks, expert opinions and
narrative reviews.

"Pull” access, reliant on decision-makers seeking infor-
mation by accessing libraries, journals, databases etc.

Dependent on integration of information from
individual research studies.

Relatively uninformed, often suspicious of methods
and motives and/or lacking time for research appraisal
and interpretation.

Personal experience, precedent, tradition and
expert opinion.

Left to individual decision-maker with little corporate
involvement.

Coherent research programs made up of well-planned and
funded research projects of high quality.

Changes in conservation practice seen as primary reason
for research with publication as one step toward that goal.

Online databases, summaries of evidence, management
guidelines, systematic reviews.

"Push’ access, with relevant research findings delivered
to decision-makers proactively.

Provided by meta-analyses and systematic reviews
of relevant appraised research.

Informed, accustomed to using and participating
in research and applying it to own practice.

Empirical evidence, ecological research.

Seen as key organisational function, supported by invest-
ment in information resources with corporate involvement
in decision-making.
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simply to standardise methodology, and, although we
do have a very skilled and dedicated workforce in con-
servation, that workforce still requires the best support
we can provide and in a conservation arena of rapidly
expanding and diversifying actors we need to ensure
that appropriate standards of practice are maintained.

A common criticism of methodological standards is
that they create hurdles of bureaucracy that inhibit or
delay action. In contrast, the evidence-based frame-
work will help speed up decision-making by providing
the best quality information to the decision-maker.
Clearly the absence of good information should not in-
hibit the production of a Management Plan or the tak-
ing of action and the evidence-based framework does
not encourage this, but searching for information that
does not exist may well delay action, a scenario that
the framework seeks to avoid.

There are undoubtedly significant challenges in em-
bracing the evidence-based model in conservation, but
these challenges are mostly positive ones related to
support for decision-making, establishing greater links
between science and practice, undertaking research that
is more relevant to the needs of managers and estab-
lishing methods of making information more accessi-
ble. Additionally, the benefits of the paradigm shift that
has been achieved in medicine would also bring signifi-
cant benefits for conservation practice. Some benefits
are detailed in Table 2 and summarise many of the
points made in this paper. Perhaps the most significant
are the shift to more needs-led agendas and the greater
emphasis on provision of information resources to
proactively feed evidence to decision-makers.

Conservation management is a continuous process
that needs to constantly adapt to changing conditions
and new challenges (Mace et al. 1998). A framework
within which a two-way flow of information is inher-
ent in the formulation of management plans and helps
to build partnerships to support future evidence-based
actions could in our view produce substantial gains in
the effectiveness of conservation. Perhaps most impor-
tantly, evidence-based conservation provides a
methodological standard in conservation that will in-
crease credibility with funders and policy formers.
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