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a b s t r a c t

Evaluating the effectiveness of protected area management to help improve management outcomes is
becoming an increasingly common practice. The evaluation tools developed and implemented in over
100 countries generally rely on the expert judgements of protected area managers. Despite the growing
collection and use of management effectiveness evaluation data, there have been no previous attempts to
measure the accuracy of these data. We measured the accuracy of managers’ judgements about the
conditions in their reserves by collecting independent field data. We also assessed how accurately the
evaluation tool reflected managers’ views by conducting semi-structured interviews with 23 protected
area managers from New South Wales, Australia. We found that managers made highly accurate
judgements of the extent of a common weed species, Rubus fruticosus (blackberry), but often mis-
interpreted the scope, scale and timeframe of the evaluation. These framing effects can lead to error
being introduced into the evaluation dataset, affecting the precision of evaluations such that they cannot
be reliably compared among reserves. We suggest that the wording of evaluation questions needs to be
explicit about the assessment frame to minimize the influence of framing effects on management
effectiveness evaluations.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

For protected areas to achieve their promise for biodiversity
conservation they must be managed effectively (Chape et al., 2005;
Redford and Taber, 2000). Clear management objectives and
knowledge of whether management actions are achieving the
desired conservation outcomes, or if changes are needed, are
important for achieving conservation outcomes (Hockings et al.,
2004). Efforts to measure the effectiveness of management in
protected areas have yielded over 50 different tools, used in more
than 100 countries, equating to approximately 5% of the world’s
protected areas being evaluated so far (Leverington et al., 2010).
These evaluations have often been driven by pressure from
governments and non-government organizations funding
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management activities, who want to know the conservation out-
comes associated with their investment in protected area man-
agement. For example, organisations like the Global Environment
Fund require management effectiveness evaluations (MEE) for sites
where they fund conservation projects. There is also an increasing
commitment from the international community to evaluate the
effectiveness of protected areas with the United Nations adopting
MEE of protected areas as an indicator of biodiversity conservation
(Walpole et al., 2009). Likewise, the Convention on Biological Di-
versity (CBD) has now specified that meeting targets for the
coverage of protected areas requires that they be “effectively
managed” (CBD, 2010), and they have challenged signatory coun-
tries to evaluate 60% of their protected areas by 2015 (CBD, 2004).

In addition to demonstrating the conservation outcomes asso-
ciated with protected area management, and identifying where
management strategies might need to be adapted (Hockings, 2003),
MEEs are used to prioritize management actions and guide the
allocation of resources within and among protected areas (Cook
and Hockings, 2011). Therefore, MEEs have the potential to signif-
icantly influence the conduct of management in a growing number
of protected areas globally. A lack of empirical evidence about
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Table 1
The State of the Parks question addressing the effectiveness of weed management.

Assessment intervals:
, Negative impacts of weeds on reserve values are negligible
, Negative impacts of weeds on reserve values are diminishing
, Negative impacts of weeds on reserve values are unchanged
, Negative impacts of weeds on reserve values are increasing

Evidence used to make the evaluation:
, Staff experience
, Specialists opinion
, Community opinion
, Research
, Planning documents
, Corporate database
, Monitoring
Explanation for evaluation given:
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protected area management (Cook et al., 2010a) has resulted in
most MEEs being based on judgements made by the managers (i.e.,
those responsible for the day-to-day decisions about management,
and those responsible for strategic decisions about management
priorities and resource allocation) of the protected area (Cook and
Hockings, 2011). Expert judgement is commonly used as a substi-
tute for quantitative data in disciplines such as ecology (Kuhnert
et al., 2010), natural resource management (e.g., Baird and
Flaherty, 2005) and conservation biology (Martin et al., 2010).
Experienced biologists have a wealth of unpublished knowledge
about biodiversity (Maddock and Samways, 2000) and while
largely untested, it is reasonable to expect that this is also true for
experienced protected area managers. However, personal judge-
ments can be prone to a range of biases (Burgman, 2000). For this
reason, the rigour of MEEs based on the judgements of protected
area managers has been criticized (Cook and Hockings, 2011).

Those developing and implementing MEEs have responded to
the criticisms made of evaluation tools by employing several
measures to improve the rigour with which managers’ judgements
are elicited, such as using supporting information when it is
available and facilitating discussion amongst evaluators by using
workshops to elicit information (Cook and Hockings, 2011). While
the improvements made to evaluation tools are grounded in theory,
the accuracy of the data they generate is almost never assessed
(Cook and Hockings, 2011). Studies that have examined whether
the management capacity of protected areas (e.g., the adequacy of
budgets, staffing levels and planning processes) is a good proxy for
desired conservation outcomes have shown both positive and
negative results. For example, fire frequency was found to be in-
dependent of how a protected area scored on the Management
Effectiveness Tracking Tool (METT) (Nolte and Agrawal, 2013).
However, an increase in METT scores was shown to be positively
correlated with changes in key biodiversity populations (Zimsky
et al., 2010). However, using the overall METT score to infer con-
servation outcomes is misleading, considering only one of the 20
questions actually address conservation outcomes (Zimsky et al.,
2010) and the implementation of a conservation action can be a
poor predictor of whether the project will achieve the desired effect
(Kapos et al., 2009). Therefore, the overall score from a MEE cannot
be used to infer the accuracy of the evaluation. Instead, observa-
tions of conservation outcomes must be directly compared with
evaluations of management outcomes.

Management effectiveness evaluations often represent the only
information available about the management of protected areas
(Cook et al., 2010a). Yet, without an understanding of the accuracy
of these data, it is difficult to know whether using MEEs to guide
protected area management will lead to improved conservation
outcomes. In this study, we measured the accuracy of State of the
Parks MEEs (Hockings et al., 2009a), which are conducted by pro-
tected area managers in Australia and Korea (Cook and Hockings,
2011). This system-wide (i.e., all or most of the protected areas
within the network) evaluation tool relies on managers’ judge-
ments of management effectiveness for up to 30 different man-
agement issues relating to biodiversity conservation, historic and
cultural heritage management, and visitation (Hockings et al.,
2009a).

The twomajor sources of error within MEEs based onmanagers’
judgements include managers’ perceptions of on-ground condi-
tions in reserves being false, and error originating from the process
of eliciting judgements. Therefore, to evaluate the rigour of MEEs
we sought to assess: (i) the accuracy of managers’ judgements
relative to on-ground conditions; and (ii) whether the evaluation
tool could accurately elicit the views of managers. By understand-
ing the level of error associated with both these elements of the
evaluation process, we could determine both the level of
confidence to be placed in qualitative assessments of management
effectiveness and identify opportunities to improve the rigour of
future evaluations.

2. Materials and methods

2.1. State of the Parks management effectiveness evaluations

In this study, we focussed on the State of the Parks (SoP) eval-
uation tool used by the New SouthWales Office of Environment and
Heritage (NSW OEH), which asks managers to evaluate the effec-
tiveness of management against a set of four assessment intervals
(e.g., Table 1), representing an ordinal scale of management out-
comes and acting as a set of management standards (Hockings
et al., 2009a). The SoP tool involves some commonly used
methods for oversight and standardization of evaluation results
that aim to promote consistency within and between evaluations
(Cook and Hockings, 2011). These include capturing multiple
opinions by asking managers to complete evaluations as a group,
training managers prior to evaluation, and providing them with
written guidelines (Hockings et al., 2009a). This provides an op-
portunity to test the effectiveness of these commonly used ap-
proaches to reduce elicitation errors.

2.2. Sample selection

Evaluation questions that address the outcomes of management
are likely to be difficult to address without empirical evidence
available (Hockings et al., 2009b). Therefore, we selected a question
within the SoP evaluation tool that addressed the effectiveness of
invasive plant (weed) management, a common and actively
managed threat to biodiversity in most Australian protected areas
(ASEC, 2011). We selected protected areas where managers re-
ported that weed management was a priority management issue
for protecting important vegetation within the protected area
(NSW OEH unpublished data). We chose to focus on the manage-
ment of Rubus fruticosus, the second most commonly managed
weed in NSW (NSW OEH unpublished data), and the one with the
widest geographic distribution (Coutts-Smith and Downey, 2006).
R. fruticosus is a Weed of National Significance in Australia (Thorp
and Lynch, 2000), is highly visible, easily identified, and its im-
pacts on biodiversity have been clearly defined (Coutts-Smith and
Downey, 2006). This weed forms dense thickets, excluding native
flora and providing harbour for introduced pests, and its impacts on
biodiversity are proportional to the size of the infestation (Coutts-
Smith and Downey, 2006). This allowed us to use the area of the
infestation as indicative of the impact of R. fruticosus, making it an
ideal species for this study. We used the 2007 State of the Parks
evaluations to identify reserves where managers consider R.



Table 2
The number of transects sampled within each strata (likely and unlikely Rubus
fruticosus habitat e Section 2.3) for each of the reserves sampled.

Reserve
numbera

Reserve
size (ha)

Transects
within
R. fruticosus
habitat

Transects
within unlikely
R. fruticosus
habitat

Total number
of transects

1 218 7 3 10
2 5934 6 3 9
3 390 4 4 8
4 126 6 3 9
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fruticosus to be one of the most significant weeds requiring man-
agement (see Section 2.3). Chemical control is most commonly
used to manage R. fruticosus infestations, whereby the toxin
glyphosate is applied after flowering but prior to fruiting (Parsons
and Cuthbertson, 2001).

To control for potential differences between the type of reserve
being managed, we sampled nature reserves because they are
primarily designated for conserving biodiversity (IUCN, 1994), and
represent 50% of the protected area estate (NSW DEC, 2005). The
need to collect on-ground data to verify managers’ judgements
meant the sample was confined to reserves of less than 10,000 ha
(n ¼ 358 of 800 protected areas). Reserves were filtered to ensure
that individual managers were only represented once (with one
reserve being selected at random when multiple reserves were
managed by the same individual), and the remaining 28 reserves
were included the study, being the target for on-ground data
collection, and the managers of these reserves were interviewed
(Fig. 1).

2.3. The error associated with managers’ perceptions of reserve
conditions e on-ground validation

We elicited managers’ perceptions of the extent of R. fruticosus
by providing each of the 28 managers in our sample with an
additional question within their State of the Parks evaluation
questionnaire. This additional question asked managers to judge
the impact of R. fruticosus on reserve values by providing a whole
number estimate (as a percentage of reserve area) of the extent of
R. fruticosus infestation in their reserves. Wewere also interested in
whether more experienced managers’ were likely to provide more
accurate judgements. Therefore, we also asked managers to indi-
cate their number of years of relevant management experience.

To validate managers’ estimates of R. fruticosus experience, we
conducted stratified, random sampling within each protected area
to objectively quantify the proportion of the reserve impacted by
the weed. This sampling was conducted during the same three
month period in which the manager’s evaluations were made. The
strata consisted of likely R. fruticosus habitat (i.e., riparian and open
forested areas) and unlikely R. fruticosus habitat (i.e., closed forest),
identified fromvegetationmaps of each protected area. Using these
maps, 50 m transects were randomly located across the strata, with
the sampling effort reflecting the area of likely and unlikely
Fig. 1. Sample selection and study design.
R. fruticosus habitat within the reserve. Using the line intercept
method, the presence or absence of R. fruticosuswas recorded every
metre along the 50 m transect. The number of transects sampled
within a reserve (up to a maximum of 11) was proportional to its
size and the amount of habitat for R. fruticosus (Table 2). Aweighted
average of the estimates for each strata was then used to generate
the estimated area of R. fruticosus infestation for the reserve.
2.4. The error associated with eliciting managers’ perceptions of
management effectiveness e framing effects

There are many potential sources of error in expert judgements
(Plous, 1993). However, if evaluation questions are misinterpreted
by managers, then evaluations may fail to reflect their views of on-
ground conditions. Where this is true for some managers, then
comparing evaluations of different protected areas becomes prob-
lematic. The error generated by different interpretations of the
same question is referred to as framing effects (Kahneman and
Tversky, 1984). To estimate the influence of framing effects on the
accuracy of MEEs, we conducted short (15 min on average), semi-
structured phone interviews (Bryman, 2004; Patton, 2002) with a
sample of managers to understand how the evaluation questions
were interpreted (the assessment frame).

To capture clear recollections from managers about the evalu-
ation process, we conducted interviews as soon as possible after
managers conducted their SoP evaluations.

When evaluating the success of weed management, SoP evalu-
ations initially ask managers to provide an overall evaluation of the
effectiveness of management for all weeds across the protected
5 2274 5 4 9
6 92 4 2 6
7 2138 4 2 6
8 1077 5 2 7
9 640 7 3 10
10 1800 4 n/a 4
11 3497 6 3 9
12 496 4 2 6
13 3930 4 2 6
14 129 6 2 8
15 68 6 n/a 6
16 865 6 4 10
17 386 7 2 9
18 1250 5 4 9
19 71 4 2 6
20 158 7 3 10
21 631 4 3 7
22 900 7 2 9
23 656 4 2 6
24 2209 5 4 9
25 327 7 2 9
26 520 7 3 10
27 1132 4 2 6
28 258 8 3 11

n/a e not applicable.
a Reserve numbering follows that used in Fig. 2 to prevent individual reserves

being identified, as required under human ethics approval.
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area (Table 1). Several aspects of this question could be subject to
framing effects. To understand how managers interpreted the
assessment frame, we asked subjects “what did you consider when
you answered the weed management question?”, and allowed
them to answer in their own words. Where clarification or addi-
tional details were required, standard prompts were then used to
establish:

� the scope e “which weed species were you considering?”;
� the scale e “which parts of the park did you consider?”; and
� the timeframe e “what sort of timeframe were you
considering?”.

Interviews were recorded on a portable, digital voice recorder
and transcribed the same day. The transcripts were open-coded
using an inductive category development method (Patton, 2002)
and compared to the instructions provided to managers for the SoP
evaluations.

Given that the management agency (NSW OEH) had an expec-
tation that managers would frame their assessment in a particular
way - addressing all weed species, across the entire reserve for the
previous two years (correct assessment frame) - follow-up in-
terviews were conducted to determine whether using the assess-
ment frame expected by the agency would cause managers to
change their evaluations. Where managers indicated they would
change their evaluation, we asked the direction of this change (e.g.,
would management have been evaluated as more or less effective),
allowing us to examine the frequency and magnitude of framing
effects in evaluations elicited through the evaluation tool.

We were interested in the effectiveness of measures employed
to reduce elicitation errors in the SoP evaluations (Cook and
Hockings, 2011). Therefore, we classified our sample according to
whether: (i) the managers had attended training; and (ii) whether
they completed their evaluation as part of a workshop.

2.5. Data analysis

When evaluating the accuracy of managers’ perceptions, esti-
mates of R. fruticosus infestation were considered to be accurate
when they matched the measured estimate (� one standard error).
We used a paired samples t-test to determine whether there was
any significant difference between the two estimates. To examine
whether the level of management experience influenced how
accurately a manager judged the extent of R. fruticosus infestations
we generated a difference score (the absolute difference between
the measured and managers’ estimates) for each of the 28 reserves.
These data were visually assessed and log10 transformed to
Fig. 2. The measured estimates (�SE) of the extent of Rubus fruticosus infestation for each of
(whose estimates are indicated by the grey boxes).
approximate a normal distribution. Linear regression was used to
determine whether the difference between the two estimates
(response variable) was related to the level of management
experience.

To examine how managers framed their evaluations, we
generated a consistency score based on the proportion of times a
manager deviated from the correct assessment frame based on the
three framing errors considered (scope, scale, and timeframe).
Analysis of variance (ANOVA) was then used to determine whether
the consistency score (response variable) was influenced by man-
agers attending training sessions or completing their evaluations in
a workshop environment.
3. Results

3.1. Accuracy of managers’ perceptions of reserve conditions e on-
ground validation

Managers indicated that there were very low levels of
R. fruticosus infestation within the reserves (m ¼ 2.57 � 0.5%).
Managers were most likely to indicate either 1% or 5% of the
protected area was affected by R. fruticosus, which may suggest
that they were prone to estimates that could be considered to
instinctively reflect low levels of infestation. Our measured esti-
mates of R. fruticosus extent suggested slightly lower levels of
infestation (m ¼ 1.39% � 0.4%; Fig. 2), however these differences
were not significant (t ¼ �1.86; df ¼ 27; p ¼ 0.08). 61% of man-
agers provided estimates considered to be highly accurate (i.e.,
overlap with the confidence intervals of the measured estimate or
within 1% of the estimate where confidence intervals could not be
calculated; Fig. 2).

Six of the 28 managers declined to indicate their level of man-
agement experience. The remaining 22 managers’ experience
ranged widely (1e25 years; m ¼ 11.1). We found no relationship
between the years of experience of managers and the accuracy of
their estimates (R2 ¼ 0.07; b ¼ 0.02; p ¼ 0.28), with experience
explaining less than 1% of the observed variation.
3.2. Quantifying the error arising from eliciting management
effectiveness evaluations e framing effects

Of the 28managers approached, 23 agreed to be interviewed. Of
the managers who were not interviewed, one declined and four
could not be reached. All of the managers we spoke with had
misconceptions about one or more element of the assessment
frame. Managers most commonly incorrectly framed the scope of
the protected area sampled compared with the estimates of extent made by managers



Table 3
The responses of managers whowere interviewed a second time about the influence
of their assessment frame on the evaluation (n ¼ 14).
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the question (100%) and the timeframe for the evaluation (70%), but
were less likely to misinterpret the scale of the evaluation (44%).

3.2.1. Scope of the evaluation
Based on the expectations of themanagement agency, managers

were expected to consider all of the weed species in their reserves
when judging the effectiveness of their management. However,
managers were only considering a subset of theweeds that occur in
their protected areas (Fig. 3). Most managers (n¼ 18) described one
or more generic categories of weeds, such as noxious weeds or
weeds being actively managed (n ¼ 19). Several managers (n ¼ 5)
only named the individual weeds they considered, listing between
one and three of the weeds in the protected area.

3.2.2. Scale of the evaluation
More than half (56%) of the managers we interviewed under-

stood that they were expected to evaluate management across the
entire protected area. Of these managers, six said that while they
evaluated the whole reserve, they gave particular emphasis to the
areas of greatest infestation, so these areas more heavily influenced
their evaluation. Likewise, two managers who indicated that their
assessment frame was the whole reserve also reported that they
would alter the scale of their assessment frame depending on the
size of the protected area they were evaluating (e.g., consider the
whole park for small reserves but the frequently visited areas for
large reserves).

The remaining managers described evaluating only: (i) the areas
whereweeds weremost abundant (22%); (ii) the areas they actively
manage (9%); or (iii) the areas they visit regularly and so are most
familiar with (9%). One manager could not remember which parts
of the protected area they considered when making their
evaluation.

3.2.3. Timeframe for the evaluation
Thirty percent of managers understood that they were expected

to evaluate weed management over the two years since the pre-
vious SoP evaluation was conducted. However, many managers
(30%) evaluated change over the time they had spent managing the
protected area (between one and eight years). The remaining
managers described considering: (i) the previous 12 months (13%);
(ii) the duration of the weed program (9%); (iii) ‘long-term’ (4%);
and (iv) three years (4%). One manager who was assessing the
length of time they had managed the reserve had arrived just after
the last evaluation period, so coincidently achieved the correct
timeframe for the evaluation. One manager could not remember
the timeframe they used for their evaluation.

3.2.4. Variation in the prevalence of framing effects
The SoP tool uses training sessions and evaluationworkshops to

standardize the evaluations made by managers (Hockings et al.,
Fig. 3. Managers’ descriptions of the scope of the State of the Parks weed management
question.
2009a). Most managers did attend training sessions (n ¼ 18), and
almost half conducted their evaluation as part of a group (n ¼ 12).
We found no difference in prevalence of framing effects depending
on whether a manager attended a training session (F1, 21 ¼ 0.19;
p ¼ 0.67) or conducted their evaluations as part of an evaluation
workshop (F1, 22 ¼ 0.18; p ¼ 0.68).

3.2.5. Influence of framing effects on evaluations
To determine how the variation in assessment frame would

influence the evaluations, we interviewed 14 of the 23 original
respondents a second time, the other 9 could not be contacted. All
managers framed at least one aspect of the evaluation incorrectly;
however, 39% reported that theywould change their evaluation had
they used the assessment frame intended by the agency (Table 3).
Generally, when managers indicated that the correct frame would
change their answers, they indicated that theywould have assessed
their management as one category less effective (Table 3).

While many managers indicated that the assessment frame did
not change their evaluation, they did foresee circumstances when
their evaluation would change under the correct assessment frame
(e.g., they find it difficult to limit the assessment to only two years
when they have knowledge gained through a long association with
the reserve).

4. Discussion

4.1. The accuracy of managers’ perceptions of on-ground conditions

The managers in our study provide a positive indication for the
accuracy of staff-basedMEEs. All managers assessed the abundance
of R. fruticosuswith a high degree of accuracy (Fig. 2), relative to our
independent estimate. The accuracy of subjective judgements is
likely to be influenced by the ease of identification and detectability
of a species. Kent and Coker (1992) suggest that conspicuous plants
tend to have their abundance overestimated, while Marvin et al.
(2009) found high levels of agreement between abundance esti-
mates made by expert judgements and quantitative data for a well-
knownweed species. The accuracy of personal judgements may be
lower for species that are harder to identify, such as fine-leaved
species (Sykes et al., 1983), or where species are not being
actively managed. The scale of the infestation may also influence
the accuracy of evaluations. While the total cover of all plant spe-
cies in a plot has been shown to influence the accuracy of visual
assessments of cover abundance, we know of no studies that have
investigated this effect for individual species. We could not assess
how the size of the infestation impacts the accuracy of managers’
Scope of
the evaluation e

assess all weeds

Scale of the
evaluation e

assess whole
protected area

Timeframe
for the
evaluation e

assess change
since previous
evaluation

Managers incorrectly
framing the
evaluation

14 8 8

Respondents who
would revise the
evaluation with
the correct
assessment frame

1 3 2

Direction of change
in the evaluation

Impacts greater
by one criterion

Impacts greater
by one criterion

Impacts greater
by one criterion
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judgements because all of the sites we surveyed had similar in-
festations of R. fruticosus (<15%; Fig. 2). Our data suggest that visual
assessments can be highly accurate at small spatial scales. This is
important because weed species often have abundances of less
than 10% (Marvin et al., 2009) and low levels of R. fruticosus
infestation are common (90% of reserves are reported to have
abundances of �15% e NSWOEH unpublished data). Therefore, the
estimates made by the managers in this study reflect the situation
for the majority of managers. The level of accuracy we observed at
low abundances is encouraging, given there is evidence to suggest
that visual evaluations of vegetation cover may be more variable at
small scales (Klimes, 2003). While our sample is relatively small,
and more research is needed to understand whether these results
can be generalized to other weed species and levels of infestation,
the managers in our study demonstrate that they can use their
experience to accurately judge the on-ground conditions within
their reserves.

While these results are encouraging for managers’ ability to
accurately judge the on-ground conditions within their reserves, it
is important to remember that the extent of weed infestation does
not necessarily indicate the effectiveness of management
(Rodriguez-Rodriguez and Martinez-Vega, 2012). Our results are
also likely to represent a best-case scenario for estimating on-
ground condition. Weed management offers an opportunity for
managers to receive direct feedback from their on-ground man-
agement activities, which is likely to provide them with a good
understanding of the conditions of their reserve. This direct feed-
back is thought to be important in the generation of traditional
ecological knowledge (see Huntington, 2000) and for the accuracy
of expert judgement generally (Bolger and Wright, 1994). Many of
the other management issues addressed by the SoP (see Hockings
et al., 2009a), and other MEE evaluation tools, do not provide this
direct feedback. For example, the condition of ecosystems within
the reserves is likely to be an indirect outcome of management
actions to mitigate threats, such as weed control, but also a product
of the past management history, such as logging activity. Condition
can be difficult to define (Keith and Gorrod, 2006) and there is some
evidence to suggest that it can be challenging to judge subjectively
(Cook et al., 2010b). Therefore, while this study provides a good first
step, further work is needed to understand the level of accuracy
with which managers judge other management issues within
MEEs.

4.2. The accuracy of the elicitation tool

While managers may be able to accurately judge the on-ground
conditions in their reserves, we found that the elicitation tool leads
to several aspects of the assessment frame beingmisinterpreted. All
the managers interviewed showed some misconceptions about the
scope, scale and/or timeframe of the evaluation, leading to very
different assessment frames. While most managers indicated that
the incorrect assessment frame did not alter their evaluation of
management effectiveness, those who did, consistently reported
underestimating the impacts of weeds on biodiversity.

Misunderstanding the assessment frame was a particular
problem for the scope of the evaluation. Managers were asked to
evaluate the impacts of all weeds within their reserves, yet none
considered such a broad scope. Instead, managers focussed on a
variable subset of weeds that they considered important, and these
generic categories of weeds are likely to overlap (e.g., there is
generally an active management program for weeds when man-
agement is mandated by legislation) (Fig. 3). By ignoring some
weeds, this narrow assessment frame is likely to underestimate the
impacts of weeds on the reserve. While most managers considered
that the broader assessment frame would not alter their evaluation
of management effectiveness, those who did said they would
downgrade their evaluation of the effectiveness of management
(Table 3).

It was also common for managers to misinterpret the scale of
the evaluation (Table 3), considering only a section of the reserve.
The area that managers evaluated was often poorly defined, being
described as the areas under active management or those areas
with which managers were most familiar. One third of managers
indicated that this narrow assessment frame caused them to un-
derestimate the impacts of weeds on the reserve; however, the
majority believed that it would not alter their evaluation (Table 3).
Further work is needed to understand why the narrower scale and
scope of evaluations (i.e., the small number of managers who
indicated that their evaluations would change given the correct
assessment frame) had so little impact on their accuracy. One hy-
pothesis could be that management programs are well targeted at
the most important weeds and areas of infestation across reserves.
Alternatively, the impacts of the weeds and areas of the reserve not
being actively managed may not be well understood, leading to
potential bias in the evaluations. More research is needed to
distinguish between these hypotheses and to understand how
managers judge the overall impacts of weeds when they must
integrate judgements for many different species. Despite the minor
influence of framing errors on the accuracy of the SoP evaluations
in our sample, inconsistencies in the assessment frame make
evaluations by different managers difficult to compare. This is a
particular problem when managers alter their assessment frame
depending on the attributes of the reserves (e.g., assessing the
whole of small reserves but only frequently visited areas of large
reserves). Therefore, by restricting our sample to reserves less that
10,000 ha, we may have underestimated the impact of framing
effects.

Managers assessed impacts using a range of different time-
frames, leading to an assessment frame of between one and six
years. Long running management programs are more likely to have
reduced the impacts of weeds than those that have just
commenced, and managers with a longer association with the
reserve are likely to have observed more change than those a
shorter period of reference. Of the 25% of managers who believe the
correct timeframe would change their evaluations of management
effectiveness, all indicated that they would downgrade their
assessment of effectiveness. Therefore, failing to standardize the
timeframe for the evaluation could introduce a systematic bias into
the evaluations, whereby longer-term management programs
overestimate the effectiveness of weed management.

The variability introduced into the evaluations through the
different assessment frames influences the capacity to compare
evaluations of different reserves and to compare results over time,
especially if evaluations are conducted by different individuals in
different years. This is a particular concern when evaluation data-
sets are often used to set management priorities and allocate re-
sources across multiple reserves (Cook and Hockings, 2011).

4.3. Implications for howmanagement effectiveness evaluations are
conducted

Like many other MEEs, the SoP tool employs approaches
designed to improve the accuracy and consistency of the evalua-
tions elicited from managers (Cook and Hockings, 2011). These
approaches have been based on evidence from the elicitation
literature, such as the use of training sessions and written guide-
lines to standardize the interpretations of managers (Plous, 1993),
and the benefits of group discussion to reduce linguistic uncer-
tainty and cognitive biases when eliciting perceptions (Carey and
Burgman, 2008). Yet despite these measures, managers frequently
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misinterpreted the decision frame. Our findings that workshops,
training sessions and written guidelines did not prevent framing
effects are consistent with those of Goodman (2003), who reported
that neither written nor verbal guidelines were sufficient to pre-
vent discrepancies when eliciting expert knowledge.

Despite often failing to prevent framing effects, methodological
processes to promote consistencymay limit framing effects in some
cases and can still be a valuable part of the evaluation process.
Group discussions have been shown to result in the elicitation of
higher levels of information because discussion can stimulate
additional recollections from other members of the group (Fazey
et al., 2006). Likewise, bringing managers together to discuss
management can allow knowledge to be shared and facilitate
strategic planning. Therefore, we would not advocate abandoning
these measures. Instead, reducing framing effects may require
more explicit definitions of the scope, scale and timeframe for the
evaluation (e.g., assess the impacts of all weeds, across the entire
reserve, over the past two years). These simple changes have now
been adopted by the management agencies using the SoP evalua-
tion tool, and will hopefully act to counter the effects of the inac-
curacy we observed so they more accurately reflect managers’
perceptions of the conditions within their reserves in future
evaluations.

5. Conclusions

Our study demonstrates the importance of considering both the
accuracy of managers’ judgements of on-ground conditions and the
precision of the evaluation tool for eliciting managers’ perceptions
when conducting staff-based assessments of management effec-
tiveness. The level of accuracy we observed in managers’ judge-
ments of reserve conditions is encouraging for the use of qualitative
evaluation tools. Given that quantitative data are rarely available to
inform protected area management (Cook et al., 2010a; Pullin and
Knight, 2005), it is also encouraging that most managers were ac-
curate despite relying solely on their management experiences.
However, this study is only a first step towards understanding the
accuracy of MEEs. More research is required to understand the
accuracy of managers’ perceptions of other management issues,
especially for more mobile or cryptic species and those that are
harder to identify. Likewise, little is known of how other aspects of
managers’ training (e.g., mentoring), experience (e.g., growing up
in the local area), and values (e.g., personality) may influence the
accuracy of their judgements. We believe that MEE tools should
clearly define the assessment frame for managers to minimise
framing effects and help ensure that the evaluations accurately
capture the views of managers. Training, written guidelines and
group discussions may contribute to reducing error from cognitive
biases, but do not eliminate framing effects, making it necessary to
ensure the questions are clearly defined to minimize mis-
interpretations. Our study is a positive first step towards under-
standing the accuracy of MEEs and provides a methodology for
those wishing to validate the accuracy of evaluation data. We
believe that similar validation exercises should be conducted for
the range of different evaluation tools and the results shared to
allow others to benefit from their experiences.
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