Centre for

NERC Open Research Archive (S)343f) Ecology & Hydrology

HATURAL ENVIRDNHENT RESEARTH COUNCIL

Article (refereed) - postprint

Young, Juliette C.; Jordan, Andrew; Searle, Kate R.; Butler, Adam; Simmons,
Peter; Watt, Allan D.. 2013. Framing scale in participatory biodiversity
management may contribute to more sustainable solutions. Conservation
Letters , 28 (2). 100-109. 10.1111/conl.12012

Copyright and Photocopying © 2013 Wiley Periodicals, Inc.

This version available http://nora.nerc.ac.uk/505242/

NERC has developed NORA to enable users to access research outputs
wholly or partially funded by NERC. Copyright and other rights for material
on this site are retained by the rights owners. Users should read the terms
and conditions of use of this material at
http://nora.nerc.ac.uk/policies.html#access

This document is the author’s final manuscript version of the journal
article, incorporating any revisions agreed during the peer review
process. Some differences between this and the publisher’s version
remain. You are advised to consult the publisher’s version if you wish
to cite from this article.

The definitive version is available at http://onlinelibrary.wiley.com

Contact CEH NORA team at
noraceh@ceh.ac.uk

The NERC and CEH trademarks and logos (‘the Trademarks’) are registered trademarks of NERC in the UK and
other countries, and may not be used without the prior written consent of the Trademark owner.


http://nora.nerc.ac.uk/505242/
http://nora.nerc.ac.uk/policies.html#access
http://onlinelibrary.wiley.com/
http://dx.doi.org/10.1111/conl.12012
mailto:nora@ceh.ac.uk

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Full title: Framing scale in participatory biodiversity management may contribute to more sustainable solutions

Running title; Scale framing in participatory biodiversity management

Abstract word count: 131
Full manuscript: 3,180
Number of references: 41
Number of tables: 3

Number of figures: 1

Keywords: Biodiversity; co-management; cross-scale interactions; human-environment systems; Natura 2000;

public participation; scale; Scotland; Special Area of Conservation.

AUTHORS:

Juliette C. YOUNG?; j.young@ceh.ac.uk

Andrew JORDAN?; a.jordan@uea.ac.uk

Kate R. SEARLE?; k.searle@ceh.ac.uk

Adam BUTLER?; a.butler@bioss.ac.uk

Peter SIMMONS?; p.simmons@uea.ac.uk

Allan D. WATT?; a.watt@ceh.ac.uk

! NERC Centre for Ecology and Hydrology, Edinburgh, Midlothian EH26 0QB, UK
2 School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, UK

® Biomathematics & Statistics Scotland, JCMB, The King's Buildings, Edinburgh, EH9 3JZ, UK

Corresponding author:

Dr Juliette C. Young

NERC Centre for Ecology and Hydrology
Bush Estate, Edinburgh EH26 0QB

Tel: +44-(0) 131 445 8522

Fax: +44-(0) 131 445 3943


mailto:j.young@ceh.ac.uk
mailto:a.jordan@uea.ac.uk
mailto:k.searle@ceh.ac.uk
mailto:a.butler@bioss.ac.uk
mailto:p.simmons@uea.ac.uk
mailto:a.watt@ceh.ac.uk

32

33

34

35

36

37

38

39

40

41

42

43

Abstract

There is general acceptance that biodiversity management should be adapted to ecological scale but only
recently has the precise role of scale in participatory biodiversity governance begun to be explored. We
investigated stakeholder perceptions in three case studies of biodiversity management planning to understand
the effect of framing a management response according to the ecological and social scale of the problem on i)
participatory processes and ii) their social and ecological outcomes. Perceptions of success were highest in the
case study where stakeholder involvement reflected the perceived ecological scale of the problem. Other factors
contributing to successful outcomes were identified, including effective boundary spanning and mutual
recognition of conservation conflicts. Failure to take the latter into account, and to align management responses

with socio-ecological scale, may jeopardize long-term sustainability of biodiversity.
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1. Introduction

The current tenet underpinning the conservation of biodiversity in human-environment systems is scale-adapted
governance (Buizer et al. 2011; Kok & Veldkamp 2011; Newig & Fritsch, 2009). Stakeholder participation in
decentralised management processes has been adopted by many policy jurisdictions due to the substantive and
instrumental benefits it supposedly generates (Carlsson & Berkes 2005; Young et al. 2012). Participation also
takes place at local or regional levels for practical reasons (Newig & Fritsch, 2009) and brings together diverse
stakeholders, potentially strengthening the quality and acceptance of decisions (Harrison & Burgess 2000;
Parkins & Mitchell, 2005). However, stakeholders have different and potentially conflicting definitions of
problems which, if ignored, can lead to flawed processes and ineffective outcomes (Young et al. 2013). These
conflicting definitions can often be traced to the ways in which individuals and groups frame the problem and
the scale at which it occurs (Cash et al. 2006; Lebel et al. 2005). Framing is “the interpretation process through
which people construct and express how they make sense of the world around them” (Gray 2003, p12). Scale
framing is the way in which people represent an issue in terms of a particular scale, which may significantly

influence participation (Richards et al. 2004; Rockloff & Moore, 2006).

Biodiversity, and other common resources, are affected by problems that span multiple scales, including spatial,
temporal, jurisdictional, institutional, management, network and knowledge (Cash et al. 2006). Human-
environment systems operate through complex and multiple interactions between and within these scales (Adger
et al. 2005; Berkes 2006; Cash et al. 2006; Young 2006). Although the political geography literature has
examined the ‘politics of scale’ (Lebel et al. 2005), it has focused principally on social and political scaling
processes and less on the characteristics of environmental processes (Padt & Westerink, 2012). Recent studies
adopting a social-ecological systems perspective have, however, examined the problem of fit and of scale
mismatches between institutions and systems (Olsson et al. 2006; Ostrom 2009) when incorporating social and
ecological considerations into conservation practice (Lee 1993; Cumming et al. 2006; Folke et al. 2007).
Participation, co-management and transdisciplinarity are being advocated as solutions to challenges of social-
ecological systems and scale (Apostolopoulou & Paloniemi, 2012; Armitage et al. 2009; Cash et al. 2006;
Rockloff & Moore, 2006; Young & Marzano, 2012). The way in which scale is framed in policy-making may
however result in the misfit of management interventions (Cash et al. 2006), for example in the implementation

of the Water Framework Directive (Borowski et al. 2008). It is important therefore to understand the effects of
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scale framing in biodiversity management planning and implementation processes to achieve socially and
ecologically sustainable outcomes. There is, however, scant empirical evidence on the complex relationship

between scale framing and participatory approaches to biodiversity management.

This paper contributes to an emerging literature on scale and governance (e.g. Newig & Fritsch 2009; Kok &
Veldkamp 2011) and on scale framing (Termeer et al. 2010; van Lieshout et al. 2011) by presenting a novel
interdisciplinary evaluation of stakeholder involvement in three case studies where biodiversity management
was undertaken at different scales. We hypothesised that criteria relating to process, social and biodiversity
outcomes were more likely to be evaluated positively where the scale of the management response was framed

according to the scale of the socio-ecological problem (Figure 1).

Figure 1. Conceptual model illustrating the potential relationship between scale framing and the process, social

and biodiversity outcomes of involving stakeholders in the development of management plans

Management response
framed according to the

scale of the socio-
ecological problem

+ + +
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We evaluated stakeholder involvement using an analytical framework derived from public participation
evaluation theories, specifically Rowe and Frewer (2000) and Beierle and Konisky (2001), and adapted to
reflect the specific aims of the European Union Natura 2000 network. The framework incorporates thirteen
criteria (see Annex A of the Supporting Information) which were used, drawing on both qualitative and
quantitative data, to analyse the relationship between scale framing, stakeholder involvement processes and the
direct (criterion 13) and indirect (criteria 7-12) links in terms of biodiversity conservation (Young et al., 2013).

We discuss the implications of this analysis for the management of biodiversity across multiple scales.

2. Methods

2.1. Study system

Natura 2000 is a European ecological network of protected sites comprising Special Protection Areas (SPAS)
and Special Areas of Conservation (SACs) established under the EU Birds and Habitats Directives, respectively.
Active steps are taken to reconcile biodiversity conservation with “economic, social and cultural requirements”
(Article 2(3) of the Habitats Directive). Member States are required to establish conservation measures — e.g.
management plans, statutory, administrative or contractual measures — when sites are designated as SACs. The
integration of local actors into the management plan process is seen as best practice (European Commission

2000).

A multiple-case design following theoretical replication logic was adopted for this study, with one case study at
each spatial scale. Case studies were all SACs that a) had a management plan that required the active
involvement of a range of local stakeholders in its development and/or implementation; and b) reflected

different contexts of stakeholder involvement, namely different scales. They comprised:

A. One micro-scale case study: The River Bladnoch SAC Atlantic Salmon Catchment Management Plan. This is
a single site (SAC) unit covering an area of 3 km?. The river Bladnoch and its tributaries were designated as an
SAC in 2005 for their population of Atlantic salmon (Salmo salar), listed under Annex Il of the Habitats

Directive (JNCC, 2009).
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B. One meso-scale case study: The Forth and Borders Moorland Management Scheme. This covers 12 sites
totalling 280 km?. The scheme aims to maintain and improve moorland habitats and the species they harbour by
helping land owners and managers promote good moorland management practices through individual

management plans.

C. One macro-scale case study: The Moray Firth Seal Management Plan. This covers seven SACs totalling 5230
km? The Moray Firth was designated for its harbour seal (Phoca vitulina) and Atlantic salmon (Salmo salar)
populations, listed under Annex Il of the Habitats Directive. The Moray Firth Seal Management Plan was
developed in 2005 to address the conflict between seal conservation and salmon fisheries (Butler et al. 2005).

Only in this case study was the scale framing of the plan explicitly addressed.

2.2. Data collection and analysis

Our hypotheses were as follows:

- The process of stakeholder involvement is more likely to be evaluated positively in the case study where scale
is framed explicitly (Hypothesis 1)

- Social outcomes are more likely to be evaluated positively in the case study where scale is framed explicitly
(Hypothesis 2)

- Biodiversity outcomes are more likely to be evaluated positively in the case study where scale is framed

explicitly (Hypothesis 3).

To test the hypotheses 59 semi-structured interviews were carried out from January to July 2009 (Table 1).

Table 1. Breakdown of interviewees in each case study: The first letter refers to the case study (B=Bladnoch;
M=Moray Firth; F=Forth and Borders Moorlands); the middle letters refer to the stakeholder group:

- GA = Government and government department representatives, i.e. local and regional stakeholders responsible
for implementing or regulating biodiversity policy;

- SA = Scientific and technical advisers, i.e. local or regional scientists external to governmental bodies (e.g.

university, independent research organisations);
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- BU = Biodiversity users, i.e. local stakeholders who were affected by or involved directly in the management
of the target species/habitats in the protected areas such as farmers, fishermen, fishery managers, foresters, local

businesses).

Interviewee background Bladnoch Moray Firth Forth and Borders | Total
Moorlands
Representatives of the BGAL1-BGAS | MGA1-MGA4 FGA1-FGA6 15

Scottish government or

government departments

Scientific advisers BSA1-BSA2 MSA1-MSA6 FSA1-FSA4 12
Biodiversity users BBU1-BBU12 | MBU1-MBU10 | FBU1-FBU10 32
Total 19 20 20 59

The selection of initial interviewees followed a purposive sampling strategy designed to ensure that the views of
each of the main types of stakeholder were included. Further contacts within the stakeholder network associated
with each of these sites were extended through a process of ‘snowball” or chain referral sampling (Lewis-Beck
et al. 2004). Semi-structured interviews elicited interviewees’ experiences of developing the management plan
and their perceptions of the social and biodiversity outcomes (see Annex B of the Supporting Information for a
full interview guide). The interviews also included a scoring exercise, with stakeholders asked to score on a
scale from 1-5 (five being highest) the thirteen evaluation criteria (Annex A of the Supporting Information).
Half-point scores were allowed, which means that criteria were effectively scored on a nine-point scale. Three
of the process characteristics (‘transparency’, ‘early involvement’ and ‘cost-effectiveness’) and one social
outcome characteristic (‘implementation’) were excluded from the quantitative analysis due to large numbers of
missing responses from interviewees in these categories (see Annex C Table S1 of the Supporting Information
for summary of responses). All interviews were transcribed verbatim and coded using NVivo qualitative data

analysis software (QSR International 2010).

We analysed the quantitative interview data to detect whether differences between case studies in terms of

participants’ perceptions of process, social and biodiversity outcomes existed. Specifically, we tested whether
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scored perceptions of process characteristics (Hypothesis 1), social outcomes (Hypothesis 2) and biodiversity
outcome (Hypothesis 3) differed between case studies. We fitted statistical models to each of these nine
variables, and, in each case, tested for an effect of “case study” upon score. We used ordinal regression models,
which treat the data as categorical and exploit the ordered nature of the response variable when performing
regression analyses (Christensen 2011). The ordinal regression approach provides a parsimonious way of
evaluating differences between the three different case studies (it does this using just two parameters) without
needing to make the potentially unrealistic assumption that the scores lie on a genuinely numeric scale. The
ordinal regression approach assumes, for example, that a score of three is higher than a score of two, but does
not assume that the difference between scores of two and three is necessarily the same as the difference between
scores of one and two. Ordinal regression methods are widely used in analyzing questionnaire responses that
are, as here, in the form of a Likert scale (Norusis 2011). The ordinal regression models were fitted using the
‘clm’ function within the ‘ordinal’ package in R (R Development Core Team, 2011), and are based on the

cumulative logit. Full model structure details are in Annex C of the Supporting Information.

A categorical variable denoting social group (government advisors, scientists, and biodiversity users) was
included in all models to structurally account for any systematic differences in scoring between different groups
of participants, which had previously been found to be important (Young et al., 2013). For each of the nine
variables we tested for differences between case studies by using a likelihood ratio test (with a chi-squared
reference distribution and two degrees of freedom) to compare a model that included both case study and social
group as categorical explanatory variables against a model that only included social group. If the likelihood ratio
test showed evidence for significant differences between case studies, at the 5% level, then we interpreted these
differences by looking at the estimates, standard errors and confidence intervals for the pairwise differences

between the three case studies (see Annex C Table S2 of the Supporting Information for full model results).

3. Results

3.1. The process of stakeholder involvement is more likely to be evaluated positively in the case study where

scale is framed explicitly (Hypothesis 1)

The quantitative analysis showed that ‘influence’ had a highly significant relationship with case study (Table 2).
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Table 2. Overall assessment of whether perceived process, social outcomes and biodiversity outcomes, differ
between the three case studies. For each perceived process or outcome characteristic statistical significance was
assessed by using a likelihood ratio test to compare a model that contains case study and stakeholder group
against a model that only contains stakeholder group. Asterisk denote significance at the 0.05 (*), 0.01 (**) and

less than 0.001 (***) levels.

Hypothesis Perceived process | Likelihood ratio P-value
or outcome
characteristic
The process of stakeholder | Representativeness | 5.37 0.068
involvement is more likely to
be evaluated positively in the | Independence 4.79 0.091
case study where scale is
framed explicitly (i.e. the | Influence 12.35 0.0021**
macro-scale case study)
(Hypothesis 1)
Social outcomes are more likely | Learning 4,71 0.095
to be evaluated positively in the
case study where scale is | Values 1.03 0.60
framed explicitly (i.e. the
macro-scale case study) | Trust 6.83 0.033*
(Hypothesis 2)
Technical quality 14.56 0.00069***
Conflict resolution | 5.18 0.075
Biodiversity outcomes are more | Biodiversity 0.31 0.85
likely to be evaluated positively | outcome
in the case study where scale is
framed explicitly (i.e. the
macro-scale case study)
(Hypothesis 3)

Participants in the macro-scale case study rated ‘influence’ significantly more highly than those at the micro-
scale and meso-scale case studies, whilst differences between the meso- and micro-scale case studies were small
and non-significant (Table 3). ‘Representativeness’ and ‘independence’ did not differ significantly between the
case studies (Table 2).

Table 3. Model estimates and test statistics to summarize differences between case studies in perceived process,
social and biodiversity outcomes, based on models that contain ‘case study’ and ‘stakeholder type’ as
explanatory variables. This table presents results for those perceived outcomes which show statistically

significant differences between case studies. Estimates represent estimated pairwise differences between each
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pair of case studies, together with associated standard errors, 95% Wald confidence intervals and p-values.

Asterisk denote significance at the 0.05 (*), 0.01 (**) and less than 0.001 (***) levels.

. Pairwise . Standard 95% Confidence

Perceived outcome . Estimate . p-value
comparison error interval
Meso — Micro 0.14 0.87 -1.56, 1.85 0.87

Influence Macro — Micro 2.78 1.00 0.83,4.73 0.0053**
Meso - Macro -2.46 0.89 -4.21, -0.72 0.0057**
Meso — Micro 1.15 0.87 -0.55, 2.85 0.18

Trust Macro — Micro 2.22 0.89 0.48, 3.96 0.012*
Meso - Macro -1.24 0.81 -2.83,0.35 0.13
Meso — Micro -1.16 0.91 -2.95, 0.62 0.20

Technical quality Macro — Micro 2.96 1.32 0.38,5.54 0.024*
Meso - Macro -4.01 1.35 -6.65, -1.36 0.0030**

The qualitative analysis showed that the process in the macro-scale case study of framing the management plan
around the conflict between seal conservation and salmon fisheries allowed the identification of all key actors.
This was mainly achieved by one key individual who ensured adequate representativeness and inclusion of all
relevant actors, acting as “an informed and trusted honest broker” [MGA2] who could “cross scales [...] in
terms of knowledge systems and also spatial scales” [MSA1]. The involvement of decision-makers (i.e. the
Scottish Government) ensured that the scope of the plan had clear boundaries in terms of what stakeholders
could and couldn’t do, leading to a situation where “you had to stick to the rules - that was made quite clear and
there was no grumbling about it” [MBU10]. Within these constraints stakeholders were broadly able to voice
their views and concerns, but no false expectations were raised. Despite the limits placed on it the process was
perceived as independent and driven by the grassroots, which was reflected in the level of influence stakeholders

felt they had in the process.

This was in marked contrast with the micro- and meso-scale case studies. In the former, many affected land
owners of the catchment, notably the private forest owners but also other significant stakeholders, were not
involved, despite the local focus of the process. This was due to unclear goals of the plan, the execution of the

process and the perceived top-down nature of the plan. Similarly, in the meso-scale case study one land owner

10
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remarked that during “the development stage of the scheme there was no input at all from our side, none
whatsoever” [FBBU4]. Indeed, unless biodiversity users already had good relationships with government

department representatives, opportunities for influence were perceived as poor.

3.2. Social outcomes are more likely to be evaluated positively in the case study where scale is framed explicitly

(Hypothesis 2)

The quantitative analysis showed a highly significant difference between case studies in the scores given to the
proposition that the process had improved the ‘technical quality’ of decisions (Table 2). This variable was
scored significantly more positively in the macro-scale case study than in the micro- and meso-scale case
studies, while the difference between the micro- and meso-scale case studies was non-significant (Table 3).
There was also weaker, but still statistically significant, evidence for a relationship between ‘trust’ and case
studies (Table 2). In this case scores for the proposition the process had increased trust were significantly higher
for the macro-scale case study than for the micro-scale case study, while the meso-scale case study showed no

significant differences with either of the other case studies.

Although the quantitative data did not show a significant difference between case studies in scores for
stakeholder learning, conflict resolution and the incorporation of stakeholder values (Table 2), analysis of the
qualitative data found that high quality decisions that integrated local values were seen as an important outcome
in the macro-scale case study. This resulted in a situation where “it was the salmon guys working directly with
the scientists and actually getting some robust data” [MBU1], thereby leading to acceptance of the science and
buy-in to the management plan by fishermen and netsmen. Furthermore this cooperation improved trust and
reduced conflict by promoting learning of how different stakeholders framed the problems affecting them, and a

broader understanding of the social and political context of the conflict.

In contrast, biodiversity users in the micro- and meso-scale case studies perceived power imbalances, one farmer
commenting that the plan reflected “the values of those with the money rather than the values of the people on
the ground” [BBU3], differentiating between the national-level organisations, and the local stakeholders. The
process led to frustration over the failure to adequately address or resolve conflicts (at the micro-scale, the

conflict between salmon fisheries and silvicultural practices; and at the meso-scale between raptor conservation

11
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and grouse management), which led to mistrust in national government organisations. The fact that a Fisheries
Trust was heavily involved in the micro-scale case study did help bridge knowledge scales and was evaluated

positively by biodiversity users.

3.3. Biodiversity outcomes are more likely to be evaluated positively in the case study where scale is framed

explicitly (Hypothesis 3)

Perceived biodiversity outcomes did not differ significantly between case studies (Table 2).

It was clear from the qualitative interview data that, for all scales of case study, establishing direct biodiversity
outcomes was made difficult by the complexity and uncertainty surrounding the ecology of the species for
which the management plans were developed. Biodiversity users in both the micro- and meso-scale case studies
had seen minor improvements to biodiversity in the short-term but whether these changes were necessarily

linked to their individual management, or to the management plans, was unclear.

4. Discussion

This study provides empirical evidence that scale framing may lead to a more sustainable governance of
biodiversity through improved social outcomes. Our results also highlight other contextual factors linked to

scale that may impact on perceived success of conservation efforts.

The most positively evaluated case study in terms of processes and social outcomes was the macro-scale case
study where scale was explicitly framed. Improved trust and reduced social conflict in the macro-scale case
study may, in turn, impact positively on the way in which biodiversity is managed (Young et al., 2013). The
management plan in the macros-scale case study reflected the broad spatial scale at which the problem (in this
case the conflict between seal conservation and salmon fisheries) was perceived by local stakeholders.
Following from this innovative framing around the conservation conflict, the process of involving relevant
stakeholders was determined. In the other case studies, where scale was not framed explicitly, processes and
social outcomes of participation were less positively evaluated. In the micro-scale case study, where one might

have expected better representation of stakeholders and their values (Richards et al. 2004; Rockloff & Moore,
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2006), some of the affected land owners residing outside the locality were not involved. In addition, power
imbalances were perceived by biodiversity users, who also stressed mismatches in terms of knowledge scales.
This highlights the importance of acknowledging the role, and socially constructed nature, of scale (Cash et al.
2006; Buizer et al., 2011; Kok & Veldkamp 2011; Mohan 2001) and the impact of scale frame mismatches

(Apostolopoulou & Paloniemi, 2012; van Lieshout et al. 2011).

Contextual factors linked to scale also exerted an important effect on perceptions of processes and social
outcomes. Much of the ‘success’ at the macro-scale was achieved by the efforts of one individual who
functioned as an effective ‘boundary-spanner’ (Williams 2012) and tackled the challenges of larger scale co-
management processes (e.g. numerous interests, limited social learning), seeking stakeholder input, and creating
joint ownership of the management plan. In the micro-scale case study, spanning knowledge boundaries was
achieved by an institution, the Fisheries Trust, which incorporated local scientific knowledge and helped
improve the technical quality of decisions. These findings support the co-management principles emphasising
the importance of champions (Armitage et al. 2009; Young et al. 2012) but also highlights the potential role of
institutions in building capacity. The important relationship between levels of governance and socio-ecological
scales was also highlighted in the macro-scale case study, where the involvement of national-level actors,
providing clear boundaries on the scope of the plan and their involvement, and supporting long-term capacity-

building, was seen by stakeholders as essential to the success of the process (Young et al., 2012).

Finally this study highlights the important links between conflicts and scale. All case studies were embedded in
conservation conflicts, however, only in the macro-scale case study was conflict explicitly acknowledged and
addressed, resulting in a scale-adapted approach involving all relevant stakeholders. The relations that form the
focus of ‘local’ conflicts are rarely confined to the local scale but are connected in various ways to wider scales
and patterns of political relationships and of biodiversity use (Meadowcroft 2001). Successful stakeholder
involvement in biodiversity management depends on the mutual recognition of biodiversity conflicts (Redpath
et al., 2013) and, while not widely discussed in the literature, the framing of management responses around
socio-ecological conflicts may be an approach to sustainable scale-adapted biodiversity governance (Gray,

2003).
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To conclude, we need to examine scale framing processes constructively and deliberately in biodiversity
management planning and implementation processes to reduce conflict and achieve socially legitimate and
ecologically sustainable outcomes. Otherwise there is a risk that policy may outstrip the evidence on the role of

scale in biodiversity management (Cash et al. 2006; Young 2006).
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SUPPORTING INFORMATION

A. Theoretical framework for the evaluation of stakeholder involvement, based on criteria adapted from

Rowe and Frewer (2000) and Beierle and Konisky (2001)

Evaluation focus

Criteria measured

Procedural evaluation

Representativeness

1. Were the participants representative of the affected public?

Independence 2. Was the process carried out in an independent, unbiased way?
3. Was the public able to see what was happening and how
Transparency
decisions were being made?
4. Did participant input have a genuine impact on the
Influence

management plan?

Early involvement

5. Were stakeholders involved as early as possible?

Cost-effectiveness

6. Was the process cost-effective?

Social outcome evaluation

Stakeholder values

7. Were stakeholder values incorporated into decision making?

Technical quality

8. Was the technical quality of decisions improved?

Conflict resolution

9. Was conflict resolved among stakeholders?

Increased trust

10. Was trust increased between stakeholders?

Learning

11. Did stakeholders become better educated and informed?

Implementation

12. Were organisations established to implement decisions?

Biodiversity outcome evaluation

Biodiversity outcomes

13. How successful was the plan in ensuring the long-term

conservation of the target species/habitats?
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B. Semi-structured interview guide
Short introduction:

The aim of this research is to better understand how local people are involved in the management of
protected areas. I’1l be asking you a series of questions about your experience of the site and its
management plan. The interview usually takes about an hour. There are no right or wrong answers,
it’s all confidential and your identity will not be revealed at any stage.

I’ve divided the interview into three main parts, just to help me remember everything: initially I’ll just
ask a few background questions about you and your experience of the area, the meat of the interview
is really about the process of writing the management plan (that’s where the table comes in), and then
a quick look at the plan itself.

Background questions to be filled before-hand

Date of interview:

Location of interview:

Name and contact details
of interviewee:

Profession of interviewee:

FIRST OF ALL, A FEW QUESTIONS REGARDING YOUR PERSONAL EXPERIENCE OF THE
AREA

Q: How well do you know the site (How long have you lived in the area? How often do you visit the
site? How well do you know the local inhabitants?)

Moving on to the Natura 2000 site:

Q: Have things changed since the site was designated as a Natura 2000 site? (Has the use of the
site changed? Are there any activities you can no longer carry out? How will future use of the site be

affected, i.e. increase in tourism? How might this future use affect you personally?)

NOW IN TERMS OF YOUR PERSONAL LEVEL OF INVOLVEMENT IN THE DEVELOPMENT
OF THE MANAGEMENT PLAN

When did you first get involved? What were your responsibilities? How many meetings did you
attend? Did you have any other related activities apart from attending the meetings? Generally, how

well do you think the drafting of the management plan went?

Table exercise: Focussing still on the drafting of the plan, I’ve got a list here of different aspects

that could be true of the process. It’s my list and there are probably lots of aspects I’ve missed out, so
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if you think of anything else as we’re going along, just let me know. For each of these aspects I’d you
think back, talk me through it and at the end score each of the aspects along a gradient from 1 to 5

where 1 is very bad and 5 very good.

. 1 5
How good was the process at: (very bad) 213 |4 (very good)

Representing the people affected

Allowing people to have a real impact

Incorporating the values of people

Involving people as early as possible

Increasing trust between all involved

Resolving any existing conflicts

Being unbiased and independent

Being transparent and clear

Being cost-effective

Improving the technical quality of decisions

Providing information and educating people

Leading to new organisations or structures being
established to implement decisions

Leading to long-term biodiversity benefits

Q: Were there any aspects missing? Irrespective of how you scored, what were the three most
important aspects for you in the above list during the process of drawing up the plan?

Q: Do you think the process could have worked better? How?

MOVING ON THE IMPLEMENTATION OF THE PLAN:

Q: How well do you think the management plan is being implemented?

Q: Do you think things could have been different in the area if there wasn’t a plan in place? What
about in terms of biodiversity specifically?

Q: Do you have any suggestions as to who else | should interview?

Q: | fully appreciate that this is a very general approach and that there are probably lots of things |
haven’t mentioned. I don’t know if anything comes to mind now? If later, provide contact details.

Q: Do you want to be kept informed of research findings? Yes or No? Contact details?
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C. Full details of the statistical models

Notation

Let y; be the response variable for the ith interviewee, which may take on a value between 1 and 5 (including

half decimals), and let v; = (j + 1) / 2 denote the nine possible values of y;.

Let the variable z,; be equal to one if interviewee i is a scientific advisor and zero otherwise.
Let the variable z,, be equal to one if interviewee i is a biodiversity user and zero otherwise.

Let the variable x,; be one if interviewee i belonged to the meso-scale case study and zero otherwise.

Let the variable x,; be one if interviewee i belonged to the macro-scale case study and zero otherwise.

Model 1

The first model is of the form

|Og|t{P(y. < Vj)} = Gj - (Otl i+ o ZZi) jzl,...,9, i=1,....,n Eq 1.

The parameters 6; provide a separate intercept for each category j, whilst the parameters o4 and o, represent the

differences between the three social groups.

Model 2

The second model is of the form

|Og|t{P(y| < Vj)} = Oj - (OLl Z1i T O Zpi + Bl X + Bz X2i) jzl,...,9, i=1,....,n Eq 2.

where the parameters B1and B, quantify the differences between the micro, meso and macro scales.
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Table S1. Median scores for each social and process outcome characteristic and for perceived biodiversity
outcomes for each of the three case studies
Micro-scale case study Meso-scale case study Macro-scale case study

Representativeness 3.0(2.6,3.9) 3.75(3.0,4.1) 4.0 (4.0,4.8)
Independence 3.0(1.6,3.8) 3.0(2.8,4.0) 4.0 (3.54.3)
Influence 2.25(2.0,3.9) 3.0(3.0,4.0) 45 (4.0,5.0)
Early involvement 3.0(2.14.0) 4.0 (2.9,4.0) 4.5 (4.0,5.0)
Stakeholder values 3.0(2.6,3.8) 3.75(3.0,4.0) 4.0 (3.5,4.0)
Technical quality 4.0 (4.0,4.0) 4.0 (3.0,4.0) 4.5 (4.0,5.0)
Conflict resolution 3.0(2.0,3.0) 3.0(2.0,4.3) 4.0 (3.0,4.3)
Increased trust 2.75(2.0,3.4) 3.75(3.4,4.1) 4.0 (3.8,4.5)
Learning 2.75 (3.0,4.0) 3.75(2.0,3.0) 4.0 (3.0,4.5)
Biodiversity outcomes 3.0(2.1,4.0) 4.25(2.0,4.5) 3.0(3.0,3.5)
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Table S2. Model estimates and test statistics to summarize differences between case studies in perceived

biodiversity, process and social outcomes, based on models that contain ‘case study’ and ‘stakeholder type’ as

explanatory variables. This table presents results for those perceived outcomes which are excluded from Table 3

because they do not show statistically significant differences between case studies. Estimates represent

estimated pairwise differences between each pair of case studies, together with associated standard errors, 95%

Wald confidence intervals and p-values.

Perceived Pairwise . Standard | 95% Confidence
outcome comparison Estimate error interval p-value

Meso — Micro 0.95 0.87 -0.74, 2.65 0.27

Representativeness Macro — Micro 2.03 0.91 0.24, 3.82 0.026
Macro — Meso -1.39 0.83 -3.02,0.23 0.093
Meso — Micro 0.34 0.84 -1.31,1.99 0.69

Independence Macro — Micro 1.68 0.88 -0.045, 3.41 0.056
Macro — Meso -1.54 0.87 -3.24,0.16 0.075
Meso — Micro -1.27 0.88 -2.99, 045 0.15

Learning Macro — Micro 0.50 0.83 -1.13,2.13 0.55
Macro — Meso -1.52 0.83 -3.15, 0.10 0.066
Meso — Micro 0.33 0.82 -1.271.93 0.69

Values Macro — Micro 0.82 0.83 -0.80, 2.45 0.32
Macro — Meso -0.57 0.86 -2.25, 1.12 0.51
Meso — Micro -0.30 0.87 -2.00, 1.40 0.73
Macro — Micro 1.39 0.81 -0.19, 2.97 0.086

Conflict resolution Macro - Meso -1.76 0.86 -3.43, -0.079 0.040
Meso — Micro -0.058 0.86 -1.75,1.63 0.95

Biodiversity outcome Macro — Micro -0.41 0.81 -1.99, 1.17 0.61
Macro - Meso 0.11 0.75 -1.36, 1.59 0.88

23



	N505242PP
	N505242

