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Abstract

The status of biodiversity is declining world widd there is a subsequent need for
conservation action to be informed by solid sciefite peer-reviewed scientific literature
provides the main forum for this science and isstamtly expanding, but there are questions
concerning the degree to which the published rekesstually contributes to conservation
action ‘on the ground’. The conservation impactesfearch published in the scientific
literature was examined by surveying authors otigsebased research papers across five
major conservation journals from 2000-2005, anddagting interviews with conservation
practitioners. Factors facilitating the implemematof research findings in conservation

action were identified through quantitative anaysi survey responses.

Although there is some evidence of implementatibresearch findings from the scientific
literature, it does not seem that the researchighéd in peer-reviewed journals is accessible
to conservation practitioners. Whilst publicatisnmportant for the wider dissemination and
credibility of research, findings must be dissertedan useable forms at a local scale if they
are to be utilised in practical conservation actiRasearch was more readily implemented
when undertaken with NGO and governmental collaimrs, targeted towards a specific
conservation management issue, and when recomnemglatere made for its use. The value

of long term research is also emphasised.

A bias towards research based in developed coantias noted, and differences in the factors
facilitating implementation of research in develgpcountries suggest a need for capacity
building in these areas if conservation actioribe informed by science. It is also suggested
that a large volume of conservation relevant infation is currently not catered for in the
scientific literature and is therefore inaccessililes recommended that more emphasis is
placed on incorporating targeted and developingnoguesearch into the international
conservation literature, better links between resesrs and local stakeholders are established,

and adequate forums for the dissemination of coasien relevant information are developed.



Acknowledgements

I would firstly like to thank Professor E.J. Miln&ulland for all her input, advice, and
encouragement throughout the summer, along witlcergupervisor Dr Martin Fisher for

initiating the project and always being on hangravide helpful comments.

| am very grateful to all those who piloted ando@sded to the survey, and took an interest in
the project. Special thanks go to Dr John Fa foitifating the interviews at Durrell Wildlife
Conservation Trust, and all those staff members twhk the time out of a busy schedule to

be interviewed.

Thanks must also go to all those at Silwood whaiplexd helpful comments and a wealth of
statistical knowledge, in particular to Dr Juliandse, Nils Bunnefeld, and Sarah Papworth.
Last, but certainly not least, | am grateful to dmywer/IT consultant Alex Wilson for bridging
the gap between London and Silwood Park, my ocnabihef and room mate Lynsey
Mcinnes, and Kirsty McGregor and family for so kn@roviding logistic support for the trip
to Jersey.



Contents

I [ a1 oo (3 Tod1 (o] o PSSP PPPPPPPP 1
1.1 ProbIlem StAtEMENT...........uiiiiiiiii e ceeee e e e e e s e e e e e 1
1.2 INtroduCtion tO the STUAY ........ueiiiiiiiitceeiiiii ittt mmemmeeeeeseeessseeeeeeeeeennnnnnnes 1
R N [ g ST g o I @ o] [T o 1AY=L 3

pZ = Y- (o 2o | {0 10| o P 4
2.1 The role of research in CONSEIVALION.......ccuuiiiiiiiiiiiiiiiie e 4
2.2 Current levels of uptake of research into conseation practice ............ccccvvvvevveeiiiriieeeeenn. 8
2.3 Geographical extent of scientific Iterature ... 12
2.4 Type of research published in the scientifictirature....................cco e, 13
2.5 Dissemination of research findings.........ccoeuuiiiiiii s 14

3. METNOAOIOGY ...t e e e e e 18
3.1 Introduction t0 MEthOAOIOQY .......uceeeiiiurmiiiiee ettt en e e e e e 18
B T U 11 0T TGS Y= 19
3.3 PraCtiliONer INTEIVIEWS. ... .ciiiiiir ittt te et e e e sttt et e e e e e s s bbb e e e e e st bbb e e e e e e e e e e s ananneeeees 28

S S S P OO PUUR 30
=TS 0[] LTI 7= 10 1] ] [ S 30
4.2 The use of findings as a basis for conservati@Ttion ............cccccvveieeerniiniiiiiiee e e 31
4.3 Univariate analysis of factors influencing impmentation.............ccc..oooviiiiieeciviiiae e, 36
4.4 Multivariate analysis of determinants of implenentation..............ccocvvniiiiiiiene e e e s e eens 46
4.5 SINQIE SPECIES ANAIYSIS .....eeeiiieieiiiiccmmei ettt e e e e e e e e e e s annnne e e ta e e e eeeeesaaaaaaes 50
4.6 Geographical determinants of implemeNntation ...............iiiiiiiiiieie e 53
4.7 Forms of dissemination facilitating Uptake..................uuuiiiiiiiiiiiicrveeevreneraees 57
4.8 Validation Of reSPONSE SAMIPIE...........uuimmmreeeeeeeeee ettt e e e e e e eeeasensaanes 61

5. Interviews With PracCtitionNers ...........oovieeeeiiiiieieeerr e e e e e e 62
5.1 USE Of INFOIMI@LION ....coiiiiiiiieiiie et et e e e e e s et e e e e e e e e e aaas 62
5.2 Reporting of iNfOrmMation.............oooii it aeaaaeeeaeeebererrrenrrrrnnrnane 65

B. DISCUSSION ....iiiiiieeieiiiiittiti e s s e e e e e ettt ettt ettt beb s e e e e e e eaaa e e e e e e e eeeaeaeeeeeeeessnnnnnnnnns 67
6.1 The conservation impact of scientific research............cccooooooiii s 67

6.2 Factors influencing implementation ..........ccc..oooii e 69



6.3 Geographical determinants of research and imphaentation ...............cccovvveieeeeen e e 71

6.4 Does the research published in the literature eet conservation needs? ............ccccvvvenea 3
6.5 Dissemination of scientific INfOrMation .......cc.cccceeii i e e 77
6.6 Limitations of the study and further reSEarch ............ccccoooooiiiiiiiiii s 81
6.7 Conclusions and recomMmMENAtiONS...........cooeeuuiuiiiiere e 82
R (=] = o = 86

Appendix | — Author survey of the conservation it of research published in the scientific

literature

Appendix Il =Structure of interviews with conservah practitioners

Index of figures

Fig 1.
Fig 2.
Fig 3
Fig 4.

Fig 5.
Fig 6

Fig 7.
Fig 8

Fig 9.

Fig 10.
Fig 11.

Fig 12.
Fig 13.

Fig 14.
Fig 15.
Fig 16.
Fig 17.
Fig 18.

Fig 19.
Fig 20.

Fig 21.

A theoretical framework for the role of regarch in conservation planning............... 4
Survey responses received by (a) Journal)(lBear..............coiiiiiiiii 30
Author responses as to the use of findings conservation action............................. 31
(a) Author perceptions of most important reasons for implementation of research
findings (b) Reasons for implementation ranked bymportance ...................c.coee. 34
Stakeholders believed to be important imiplementation of conservation action.........35
(a) Factors believed to be the most impontd barrier to implementation

(b) Barriers to conservation action ranked by impotance.................cccoooii i 35
(a) Journal differences in implementation bfindings (b) Relationship between

year of publication and implementation of findings....................cooiii . 36
(a) Relationship between (a) Average citatns of paper (b) Impact Factor

of journal and implementation of fiNndiNgS..........cccoooiii i 37
Continent of author residence sand implenmgation of findings.....................ccccoeenns 37
Relationship between author affiliations ad uptake of findings............................... 38
Proportion of findings implemented in relaton to continent of study and status

Of COUNLIY Of SUAY ..o e e e e e s e e ae e ees 39
Implementation of findings according to reslence of authors in country of study......... 40
Implementation of findings according to whther both authors, co-authors only,
corresponding authors only, or no authors were resient in the country of study......... 40
(a) Relationship between implementation dindings and motivation behind the

research project (b) Relationship between implemeation of findings and

motivation behind the publication.......... ... i e 41
Relationship between research type and proption of findings taken up................... 42
The influence of incorporation of socio-egwmic factors into research upon the
implementation of fINdINGS. ... ..o e e 43
Summation of rankings for the categories ightified as the top 3 threats to the

SPECIES Of FESEAICH. ... e ——— 43
The relationship between (a) recommendatiarfor conservation action (b) further
dissemination of research findings and implementadin....................cov i iennnns 44
Dissemination and author affiliations.............c.ooiiiinin i e 45
Relationship between further disseminatiomnd implementation of findings when

the year of publication is (2) 2000 (D) 2005.........cei it e 48

The relationship between implementation dindings and author affiliations when the
research is based in (a) developed countries (b)wddoping countries...................... _ 48



Fig 22.
Fig 23.
Fig 24.

Fig 25.
Fig 26.
Fig 27.
Fig 28.

Fig 29.
Fig 30.

Fig 31.
Fig 32.

Journal level differences (a) in practicaimplementation of research findings (b) in
proportion of papers with findings applicable at aspecies level................cc........... 50
Relationship between IUCN listing status athuptake of findings............................ 51
The proportion of findings implemented accaling to IUCN listing status of the

species (a) when recommendations were made (b) whextommendations were

10 1 0 = T [ T 52
The relationship between conservation stasuand uptake of findings....................... 52
Journal differences in the proportion of sidies based in developing countries.......... 53
Implementation of findings in developing contries according to author residence....... 54
Author affiliations and proportion of findi ngs implemented as a function of author
residence in developing country StUAIES..........oeii it it 55
Proportion of findings implemented in devalped and developing countries when

there was no resident author....... ..o i e 55
Levels of implementation according to authoaffiliations when co-authors are resident

to the country of study in (a) developing countriegb) developed countries...................... 56
Relative importance of dissemination to diérent stakeholders...................cc.cvvvieeee. 58
The relationship between number of outletsf dissemination and uptake of

FINAINGS . . e e e e e 60

Index of Tables

Table 1. Response rate by JOUrNal.........iieo i e e e e 30
Table 2. Forms of practical implementation of reearch findings.................ccoviiiiiiiinnnns 32
Table 3. Forms of action plans/policy into whicliindings were incorporated...................... 33

Table 4. GIm model for motivation behind publicdion of the research with credibility

AS e DASEINE . .. oo e e e e e s 41

Table 5. Summary of the variables included in urariate analysis, and their significance

in relation to the implementation of findings in caservation action..................... 46

Table 6. Minimum adequate model for factors infllencing the implementation of

research fiNdiNgS. .. ..o e e e e e e e e 47

Table 7. Minimum adequate model for factors inflencing the practical implementation

Of research fiNdiNgS.......cooi i e e e e e e 49

Table 8. Minimum adequate model for factors infllencing the implementation of research

findings in single species studies ONly............ooiie i e e 51

Table 9. The interaction between country statuguthor affiliations, and author residence.... 54
Table 10. Minimum adequate model for factors inflencing the implementation of research

findings in developing COUNLIES ONY..........ooiiiii i e i e e 56

Table 11. Minimum adequate model for the main digmination forms influencing the

implementation of research findings............ccooi i 59

Table 12. Minimum adequate model for the main dissmination forms influencing the

practical implementation of research findings only..................ocoiii 60

Index of Boxes

Box 1
Box 2

Examples of practical implementation of@search findings...................c......... 32
Examples of uptake of findings into actimplans/policy .................ccovin . 33



Acronyms and abbreviations

BC

BD

IUCN

CB

CBD

CITES

DEFRA

ESA

Glm

HCP

MA

IPCC

ISI WoK

NGO

@)

UK BAP

WWEF

Biological Conservation

Biodiversity and Conservation

World Conservation Union

Conservation Biology

Convention on Biological Diversity

Convention on International Trade in Endard Species
Department of Environment, Food and Rurdb#$
Endangered Species Act

General linear model

Habitat Conservation Plan

Millennium Ecosystem Assessment
Intergovernmental Panel on Climate Change
ISI Web of Knowledge

Non-Governmental Organisation

Oryx

UK Biodiversity Action Plan

World Wildlife Fund for Nature






1. Introduction

1.1 Problem statement

There can be little doubt that the status of biedsity is declining rapidly worldwide (Bini et
al, 2005), as reported by the Millennium Ecosyst@ssessment (MA, 2005) and WWF
Living Planet Report (WWF, 2006). This has led nareased conservation efforts and the
development of Multilateral Environmental Agreengestich as the Convention on Biological
Diversity (CBD) and the Convention on Internatioifahde in Endangered Species (CITES),
which in turn leads to formulation and implemergatiof management strategies from the

government level to that of field based conservati@mnagers (Pullin et al, 2004).

There is a subsequent need for conservation aitiba informed by high quality science. The
loose targets of the CBD, for example, have lethéocreation of many national action plans,
but are they suitably informed? This is not jusiew held in the field of conservation, but for
wider environmental issues such as climate chahge.Inter-governmental Panel on Climate
Change (IPCC) call for the use of the ‘best avédladrience’ in their assessments (IPCC,
2001); a phrase explicitly coined in the US MarMammal Protection Act of 1972 (Tear et
al, 2005) and one that has been subsequently befmed in legal terms in the US as
involving the use of research subject to ‘peereevand publication’, widely accepted in the
scientific community (Tear et al, 2005). Based lois Bssertion, the research that is published
in peer reviewed conservation journals should lomiiag the basis of conservation action, but

the degree to which it does this is largely unknown

1.2 Introduction to the study

This research project will examine the actual coreen impact of research published in the
scientific literature. Conservation science hasgroapidly over recent years, and the volume
of literature attached to it is constantly incregsi(Robinson, 2006). Similarly, there is
evidence that scientists are becoming more invoivegdolicy forums (Robertson & Hull,
2001). Although there are many issues surroundiegconcept of ‘best available science’ and
the peer review process (Conroy et al, 2006), maies that conservation journals, as a

channel through which assurance of research quedity be obtained through peer review



(Smallwood et al, 2000), are well placed to provide forum for this science. As such, it is
important that the rapidly expanding volumes obmiation contained within these pages be

put to the best practical use

There can be no doubt that some key scientific rsap@ve an enormous influence on
conservation policy and action, obvious examplasiog from Myers et al (2000) and the
introduction of ‘hotspots’ into the policy arenadalosey et al (1999) on the impact of the Bt
gene on the Monarch butterfly, subsequently integranto the Environmental Protection Act
(Berenbaum, 2001). This highlights some issues Wighnotion of ‘best available science’,
particularly in the field of conservation, as timepiications are often open to interpretation.
Indeed, many scientists believed that the impactthe Monarch butterfly were exaggerated
and widely misinterpreted by the general publicré®daum, 2001). Regardless, it is widely
accepted that effective conservation decisions oelypractitioners and policy makers having
all of the available information and knowing thestsoand benefits of the different tools at
their disposal (Salafsky et al, 2002).

Very few scientific papers, however, make such laviaus impression on the political arena
(Sutherland et al, 2004), and there are those wefhieve that conservation journal pages are
filled with academic research that is never traeslanto conservation action due to academic
pressures favouring rapid dissemination of shamiteesearch of little practical use (da

Fonseca, 2003; Lomas, 1993; Whitten et al, 200h)aGimilar note, it has been suggested
that the peer review tools of judging credibilityogpted by scientists are not strong factors for
conservation managers (Lach et al, 2003). Theralateconcerns as to the degree to which
the scientific literature is representative of camation needs of species in terms of
taxonomic representation (Levin & Kochin, 2004)pdyof research carried out (Linklater,

2003) and the geographical areas represented ([Eazady2005).

Conservation biology exists as a discipline with gurpose of providing a scientific basis for
conservation action (Fleishman et al, 1999), big Hy its very definition will only occur

when the design and execution of management pfaastually influenced ‘on the ground’
(Robertson & Hull, 2001; Thomas & Salwasser, 198B®ffe, 1998). As such, given the
amount of funding that goes into such researchréf@r& Pattanayak, 2006) along with the

general consensus that we are lacking in knowleddgediversity and species level processes



(Fazey et al, 2004; Olson et al, 2002), it is ppshaurprising that little analysis has been

undertaken to determine the utility of the relevhterature that is purported to provide the

source of scientific information on which conseiwatis based, or to identify factors that

facilitate the use of research in conservatioracti

1.3 Aims and Objectives

This study aims to investigate empirically the aawation impact of research published in the

scientific literature from the perspective of bo#isearchers and practitioners. This broad aim

can be separated into six main objectives:

1)

2)

3)

4)

5)

6)

To establish the extent to which research findipgslished in the scientific literature
contribute to species conservation action.

To identify the factors that facilitate implemembat of research findings in order to
inform the debate as to how scientific informatioan best be used to maximise
conservation impact.

To investigate whether the journal in which theesrsh is published, and the
characteristics of the paper, have any impact upgiementation of findings into
conservation action

To establish the forms of dissemination that featdi implementation of research
findings

To inform the policy advocacy debate by quantifythg role of recommendations in
implementation of research findings

To assess the perceptions of conservation prawitsoin relation to the role of
published research in practical species conservation, and establish the extent to

which practitioners consult the scientific litenagu



2. Background

2.1 The role of research in conservation

Conservation is an applied science (Robinson, 2866)involves the interaction of a variety

of different sectors and issues, of which scientiisearch is only one branch (Salafsky et al,
2002). As an ideal, the role of research can ba&edeas an iterative process by which

conservation action is continually refined by resbdindings and monitoring, stimulating and

promoting increasingly effective conservation measyFuller et al, 2003) (fig 1). This use of

evidence of success and failures to refine teclasigs known as adaptive management
(Huetemman, 2005)

A 4

A
A 4

Species|<» Surveys|«» Ecological Applied
limits research research

N

\ 4 A 4
Communication of findings

UPTAKE < ,| Legislation
& Policy
- /
Application in conservation
practice
Habitat/species Ex-situ Enforcement/
management breeding chanaina incentive

I

Monitoring of effectiveness

Fig 1. A theoretical framework for the role of resarch in conservation planning, adapted from Fulleret al
(2003), Salafsky et al (2002), and CCF (2007) defiig the ideal progression from research to conseation
action.



The aim of research is to provide the informati@sé for conservation action, but will only
do so if the findings are appropriately communidatad relevant to management (CCF,
2007).

The distinction between those who conduct the rekeand those who put it into practice is

not always obvious (da Fonseca, 2003). Howevetwatends of the spectrum are the pure
conservation practitioners who have to deal witmplex ecological and human processes,
and seek to change the system often without tripngnderstand it; and pure researchers who
aim to gain a broad understanding of the systemamadsuccessful if knowledge increases
(Salafsky et al, 2002). Where the motivation of teeearcher lies on this metaphorical scale
can influence the extent to which the researchksrt up into practice (Fleishman et al, 1999).
It has been suggested that a greater level oflmmidion is required between scientists and
land managers is required to achieve favourablesystem (Di stefano, 2004) and species

(McCleery et al, in press) management outcomes.

2.1.1 Issues with use of research in conservation

Conservation has been labelled a ‘crisis discipl{®@ule, 1985), and as such science can
often be overshadowed, with immediate action reguon an incompatible time frame with
scientific research (Linklater, 2003; Healey & Aechl995). There are many who believe that
more ‘on the ground action’ is needed, rather thesearch (Ginsberg, 1999). Obviously,
practitioners have to deal with the real world @mngences of their actions and are more in
tune with the implications (Salafsky et al, 200&)d factors such as institutional tensions and
cultural needs can often preclude the effective afsgcience (Lach et al, 2003). Indeed, the
growth in popularity of Integrated Conservation abeévelopment Programs (ICDPs)
underlines the importance of socially acceptableseovation actions (Wells et al, 1999), and
there are concerns that poorly aligned researciegsodivert funds that could be better
applied elsewhere (Sheil, 2001; Prendergast 4989)

This raises another issue in the use of scienceatoral resource management. A purely
scientific methodology for creating the roadlede o the US led to innumerable tensions and
its eventual withdrawal, as the other interactiagtdérs were not considered (Turner, 2006),

and there is a balance to be struck between tlemtgally sound action and one that is



politically acceptable (Brown & MacLeod, 1996). &atl, fisheries management has suffered
from this to a certain extent, with sustainablddjiguotas often reflecting political agendas
rather than the scientific information on whichthtee purported to be based, leading in part
to the collapse of fisheries such as cod in thetiNétlantic, and Southern blue fin tuna
(Rosenburg, 2003).

Despite these issues, it is generally acceptedatbare often lacking in knowledge on which
to base suitable conservation action (Fazey €04l4), a situation that can only be rectified

through further research and the use of availafftemation.

2.1.2 Information from outside the scientific litature

There is an obvious role for the use of sourcemfofrmation other than scientific literature,
including knowledge and experience, especiallytas widely believed that practitioners
cannot absorb the available scientific informationa time scale that allow it to assist species
recovery (Karanth et al, 2003; Linklater, 2003) réiaa et al (2002) found that the time taken
between submittal and publication was longest fonservation journals, although the
expansion of online publication is likely to haweproved this. Relevant information is often
also contained in grey literature, local reportsj axpert knowledge, which should ideally be
utilised in combination with quantitative data (Bajuez-Tapia et al, 2003). The value of all
conservation relevant information has been receghisand there are websites being

developed to facilitate its use (Conservation Enade 2007).

Many conservation organisations initiate actionseldaupon their own research, and whilst
this is as important as the use of existing knogdedhere is a distinction to be made here.
This was highlighted by Sutherland et al (2004)pvgave the example of captive breeding
survival at any particular zoo being only one ‘dptant’, and the need to look at survival
across many zoos to get the complete picture. ihis say that where knowledge exists, it is
necessary to combine with the ‘in house’ reseafchexample of this can be given for the
management of swamp wallabies in Australia, wheternational research provided vital
information for the development of management sgiats (Di Stefano, 2004). In the case of
tigers, conservation measures are out of necessiigted with incomplete knowledge, and

the ‘Pugmark census’ method, widely accepted byctpi@ners in India as a tool for



estimating abundance, was later found not to beurate (Karanth et al, 2003). This
emphasises the importance of peer review, as thdalia inhibits conservation action whereas
lack of data can act as a stimulus (Karanth e2@03). It has been suggested that relying on
the advice of others creates problems becauseotireesof the information is not known or
credited (Sutherland et al, 2004; Bojorquez-Tagiale 2003). Similarly, the ‘entrenched
management paradigm’, where managers are not reeéptnew research that contradicts old
beliefs, has been noted to be an issue (McCleeal &t press)

2.1.3 Utility of research

There is as yet little empirical evidence that theality of natural resource management
decisions is improved by the use of scientific imation (Lach et al, 2003). It is also worth
noting that peer-review does not completely guaamesearch quality, as was found for the
Florida panther, where it is believed that unrd@abonclusions undermined conservation
efforts (Conroy et al, 2006; Beier et al, 2003ddad, there are some who urge caution in the
use of science as a basis for action, becausa ibeanterpreted in different ways (Sarawitz,
2004)

Conservation success in itself is difficult to gtign and the parameters vary from project to
project, depending on the context of the situataml how success was initially defined
(Brooks et al, 2006). However, Boersma et al (20@t¢mpted to determine whether the
presence of solid science was correlated with atdrs of species recovery plan effectiveness
and found that, in general, the more effective plaad clear links to species biology and
recovery goals, and were practical but biologicalblid. Similarly, an analysis of tiger
conservation projects (Gratwicke et al, 2007) shibweat strong scientific information was

one of the factors associated with project success.

There are some fundamental questions, such asdhgity of a population that can only be
established through research (Pullin et al, 208gpgecially as many underlying processes are
not intuitive or obvious (Sutherland et al, 2004p take such an example from China,
research on a pheasant species showed that l&ckexfing success was due to disturbance by
mushroom pickers, allowing the correct action toploe in place, re-establishing a healthy

breeding population (Fuller et al, 2003). Re-essaiphent of magpie robin populations, along



with those of the black robin and pink pigeon ds® @rime examples, as mis-diagnosis of the
reasons for their decline due to intuition and cmlance had hampered recovery before
thorough ecological monitoring and fieldwork iddietil the true limiting factors to enable
appropriate recovery management (Caughley & Gun@96)l Likewise, appropriate
conservation measures were only taken for theiprelnicken, Key Largo wood rat, and white
tailed deer after a comprehensive analysis of ¢trensfic literature on the species and habitat
over a period of time (McCleery et al, in pres$)hds been suggested that the stakes are too
high in endangered species conservation to takenacithout the best scientific information
(Smallwood et al, 2000).

It is clear that the chances of success of anyatgason action will be increased when it is
based upon solid evidence. It is widely believeat tihe ‘evidence based’ (Sutherland et al,
2004) conservation model should be taken a stepheurto incorporate ‘adaptive
management’, a concept whereby research and aat®mrombined, mixing evidence with
experience, with the results of monitoring identify the focus for further research or action
and reporting failures for future improvement ($&tst et al, 2002; Kleiman et al, 2000;
Fazey et al, 2004; Huetmann, 2005), of which peeiew is an essential component (Karanth
et al, 2003).

2.2 Current levels of uptake of research into conseation practice

Despite the obvious utility of research in consgoraaction, many scientists believe that it
often does not form the basis of conservation pragiSutherland et al, 2004; Pullin et al,
2004). This has stimulated increasing debate oker gerceived ‘missing link’ between
scientific research and conservation (Meffe, 1988endergast et al, 1999) with many
believing that this has led to an over-reliance rupxperience and anecdotal sources
(Sutherland et al, 2004) rather than conservatmactize being grounded in scientific theory
(Pullin & Knight, 2005). These concerns are nodhahly in conservation; the lack of linkage
between research and policy is also an issue irfi¢ghe of development (Court & Young,
2003)

Whilst much theory has been written on the topieryvfew studies have empirically

investigated levels of uptake of scientific reskarto conservation practice. As the primary

8



mode of dissemination for conservation researctlirigs amongst the scientific community,
scientific peer-reviewed journals and the researdblished within them again lie at the centre
of discourse. Research thus far has concentrated tipee main areas; the uptake of the
literature from the perceptions of researchers, uke of literature by practitioners and

institutions, and the incorporation of literatunéa policy and recovery plans.

2.2.1 Uptake from perceptions of researchers

An editorial in the Journal of Applied Ecology (Oenod et al, 2002) and a study in

Conservation Biology (Flashpohler et al, 2000) hattempted to quantify the degree to which
the studies published in these journals have hadtipal application; reporting uptake levels
of 57% and 54% respectively. Whilst both of thesalies provide an estimate of uptake and
identify some interesting trends, they are largglglitative and limited in scope. Both studies
dealt with uptake of recommendations explicitlithea than findings as a whole, ignoring the
rather lively policy advocacy debate amongst s@e(section 2.5.3). Similarly, the research
was restricted to a single journal and neither ystattempted to quantify the role of

publication in the implementation of research, thar factors facilitating uptake.

2.2.2 Use of literature by practitioners and institons

The majority of studies to date have focused upsa aof research from an institutional or
policy perspective, and suggest that the figuresegged by Ormerod et al (2002) and
Flashpohler et al (2000) could be considered opgirostic. Pullin et al (2004) investigated
the use of scientific information by various consion institutions in the UK. Evidence for
consultation of primary literature was found iny@ll% of management plans. Questionnaire
respondents cited existing management plans anerteapinion as the most frequently used
sources of information, with published scientifigpers lagging at 23%, although it is worth
noting that the ‘experts’ in question may have cdtesl the literature. However, 75% of
respondents stated that experience based informédialitative and expert opinion), rather
than evidence-based (quantitative assessment goerimental analysis), was paramount.
Comparing the use of information in the UK to tb&tAustralian conservation organisations
(Pullin & Knight, 2005) showed a much higher lewéluptake of 69% in Australia, three

times the level of uptake reported in the UK. Ttie conclusion of a low use of scientific



information in management plan design was genexhlts both countries perhaps slightly
weakens the position, and highlights the need favider assessment not limited to one

particular group of organisations or political dndeaucratic climate.

Nevertheless, convincing statistics as to the afckse of scientific research were presented,
similar to the situation at Broadlands (an impartaatland area in the UK), where only 2% of
actions were based upon primary literature (Sudinerlet al, 2004), and similar gaps have
been identified in the design of nature reservesn@ergast et al, 1999). There was also found
to be little evidence collected or reported on tomsequences of conservation actions to
inform future action (Sutherland et al, 2004), alpem also identified by Pullin & Knight
(2005).

2.2.3 Policy and planning documents

A case study examination of Habitat Conservatian®l(HCPs) in the US (Noss et al, 1997)
similarly concluded that science was not being prlyp utilised. A comprehensive and
systematic assessment of the HCPs (Harding eDal,)2however, concluded that in general
good use was made of the available scientific mfdion, issues only arising when
information on basic biology and population statrgjcal in the development of the plans,
was not available. Similarly, the US Endangeredci&seAct (ESA) recovery plans have
undergone a wide assessment of their efficacy. ddo@r et al (2001) assessed the
incorporation of species biology into recovery glawy looking at the extent to which the
recovery goals reflected the species’ natural hysemd ecology, and found that generally
good use was made of scientific information. Cosght, Gerber & Schultz (2001), Tear et al
(1995) and Clark et al (2002) concluded that infation on species biology was insufficiently
used, and that making threats a primary focus ef récovery plans along with better
monitoring of species status would improve thergdie basis of the plans (Clark et al, 2002).
It was also found that the incorporation of acadasninto the authorship team of the plans
increased the links to species biology, whereasettauthored solely by federal employees
were lacking (Gerber & Schultz, 2001). In a morebgll assessment, an analysis of the Rhino
IUCN/SSC action plan showed only 25% of the refeesnto be from peer-reviewed literature
(Linklater, 2003), the majority coming from NGO agdvernmental reports. These studies

suggest that it is difficult to draw definitive aduosions across a range of action plans.
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Looking purely at the uptake of scientific infornwat into policy, Turner (2006) reviewed the
role of conservation science over 30 years of gdbalhds debates in the US. It was concluded
that, despite the recent issues surrounding itaatn, science had successfully influenced
and transformed public discourse on roadless aodi@yp Progress has also been made
translating farmland bird research into Agri-enaimzental schemes and management in the
UK (Smallshire et al, 2004), and DEFRA has acknogésl the need for integration of
research into policy goals in a new five year sgggt(DEFRA, 2005). Increased evidence of
links between research and policy can also be sébnthe creation of the UK Biodiversity
Research Advisory Group, which aims to provide eelvio both providers and users of
research in order to meet the UK Biodiversity Antllan (UK BAP) objectives set under the
CBD (JNCC, 2007). However, the difficulty of incamating scientific information adequately
into policy has been noted (Healy & Ascher, 1995).

2.2.4 Translation of planning into action

Lundquist et al (2002) and Fuller et al (2003) tdbk analysis a step further to establish
whether species recovery plans and IUCN action splegspectively had actually been
implemented, and how the information was used. Quisd et al (2002) found that 70% of the
plans had been partially or completely implementeih greater levels of implementation

amongst the charismatic vertebrates. In a moreictest investigation of the IUCN action

plans for the Galliformes, Fuller et al (2003) afsand good evidence for implementation.
Whilst this study should be taken in context ofiragle group of species, it is an interesting

indicator of the utility of IUCN action plans.

Despite the optimistic levels of implementationagpd above, there was an obvious time lag
between the development of the plan and implementgtundquist et al, 2002), suggesting
that it cannot be assumed that incorporation indlicp documents will lead to actual
conservation action. Indeed, there are many whiz\eelthat conservation action would be
better served by scientists and practitioners medipg adaptively in the field than writing ‘out
of date’ recovery plans (Conroy et al, 2006). Asstmaf the studies to date have focused on
the analysis of such plans, they must be intergrefiéh caution if the goal is to ascertain the

levels of research that go into actual conservaiion.
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2.3 Geographical extent of scientific literature

The above discussion has largely focused on desdlgopuntries, as indeed has most of the
literature on the topic to date. This begs the tiolesas to how the science reported in the
journals supports conservation action in developmehtries, where a high proportion of the
world’s biodiversity is located (Myers et al, 200(@articularly as the main conservation
journals are published in developed countries. amZBnia for example, many conservation
initiatives, such as the creation of Protected Araa undertaken opportunistically to resolve
local problems with little prior analysis (Fjelds#07). It had also been suggested that work
by foreign researchers produces many results ef/aeke, but there are limited institutional
mechanisms for ensuring input of science in shapargervation practice (Bergerhoff Mulder
et al, 2007). The lack of availability of publishedormation is also an issue in less developed
areas (Foster, 1993), as is language (Meijaard i&l SP007) and lack of capacity (Durant et
al, 2007). Indeed, it has been suggested that promgt and research projects may hinder
conservation in developing countries by divertingding (Sheil, 2001); although quantitative
analysis showed that a monitoring system in théigpimes led to the implementation of a

variety of management actions (Danielson et al5200

Fazey et al (2005) analysed research papers ie thegor conservation journals and found
that most were conducted in affluent countries. ddoer, they found that less than half of the
studies in lower income countries had primary argtilmom that country. Although secondary
authors were found to be much better represenkesl,is a worrying statistic. Whilst this

information is interesting in itself, it would bé greater interest to establish whether or not
such biases have an impact when it comes to thed @vimplementation of research into

conservation action. It has been suggested thal kmentists in low income countries are
vital because they understand the cultural contaxt,develop partnerships with communities,
and are better placed to translate the informatom policy and practice (Getz et al, 1999;
Kremen et al, 1998; Foster, 1993). Local scientdds play a role in keeping the knowledge

and expertise in the country (Fazey et al, 2005)
Similarly, a study on the contribution of sciergifinformation to the conservation of
freshwater biodiversity in Tropical Asia (DudgeoB003) found that Asian scientists

published only 6% of the available conservationdgy literature on the topic. It was further
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concluded that the work that does get publishedotseffectively implemented, as it is not
accessible in the area it is most needed, agasmgaconcerns over the ‘global’ scope of

scientific journals.

Although it should always be the aim to use bestilable ‘peer reviewed’ science, it is
important to acknowledge that this might not besgas in many circumstances where the
research is either not being carried out or publistparticularly in developing countries, and
this is an issue in itself. Nevertheless, althotlgére is some evidence to the contrary, there
does seem to be a ‘gap’ between conservation sc@md practice that can to a certain extent
be split into two areas: the type of scientifice@msh that is being conducted relative to
conservation needs, and the dissemination of irdtion to the relevant parties

2.4 Type of research published in the scientificterature

There is a discourse in conservation biology over éxtent to which scientific research
provides the relevant information for conservationth some believing that much of the
published research is irrelevant because it asksvtbng questions (Linklater, 2003; Meijaard
& Sheil, 2007). Concerns about this issue led Slahd et al (2006) to provide a framework
of 100 research questions of policy relevance,abieome of which was a preference for
broad rather than narrow questions. Although tleih@ps seems counter-intuitive, it reflects
the scale of the broader policy issues involved] lighlights the difference between policy
and practice. One such question, ‘How large shoniédine protected areas be, and where
should they be located to protect biodiversityhs surrounding species?’ is a good example
because it is a huge question that requires maggifgpresearch projects as well as general

research on the biology of the fish species, atetactions within the ecosystem

2.4.1 Applied versus basic research

There are some who believe that ‘applied’ reseaschmost effective for influencing
conservation action, as it provides informationedily required for management of a
particular species, and can incorporate socialn@odic and cultural issues (McNeely, 2002;
Meijaard & Shiel, 2007). Particular emphasis hasnbplaced on the need for more research
on threats to species (Meijaard & Shiel, 2007; KCktral, 2002). Those advocates of ‘applied’
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research suggest that it is less likely to be ghield in peer reviewed journals (Fleishman et
al, 1999), but this assertion has not yet beengstppested.

Others advocate the role of more ‘basic’ speciefogy and processes (Walters, 1997; Olson
et al, 2002; Tear et a2005), and a lack of information on the basic lgleof many species
has been noted in species conservation plannitigeitlS (Harding et al, 2001; Boersma et al,
2001; Beier et al, 2003). Similarly, it has beeggested that a bias towards applied research
in developing countries (Fazey et al, 2005; Dudge2®03) is reducing the capacity to
understand underlying processes (Denny, 2001). Thportance of information on

behavioural ecology such as mating systems hadakso emphasised (Berger, 1996).

A case study on the Rhinoceros (Linklater, 2008hhghted the perceived mismatch between
research and practice, concluding that researchpeady synchronised with management
priorities; citing the example that despite the chéer information on basic ecology and
population status, the majority of research focusedex-situ projects of limited relevance.
Linklater (2003) clarifies the slightly circular biate by establishing that a mixture of both
‘pure’ and ‘applied research is required, but tiliaghould be viewed rather as a need for
‘targeted’ research rather than ‘conceptual’. (Apteal, 1992; Linklater, 2003).

2.5 Dissemination of research findings

Regardless of the type of research that is puldlishethe scientific literature relative to
conservation needs, the matter of the extent taehvthe information published in journals
reaches its target audience obviously influencestidr or not there is any discernible action
as a result (Linklater, 2003). Indeed, there areaynaho believe that a lack of knowledge is
not the limiting factor; rather the failure to pesfy collate and distribute it (Pimm et al, 2001)
with information ‘flowing passively’ through jourtsa(Lomas, 1993). It is thought that more
often than not it is down to the practitionersdodte the information and determine its utility
(Fazey et al, 2004), and they are restricted irtithe they can spend searching the volumes of
literature (Brussard & Tull, 2007; Pullin & Knigh2005), as well as by finance and
accessibility (Sutherland et al, 2004)
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2.5.1 Systematic review

The process of systematic review (Pullin & Knigb®05; Pullin et al, 2004; Sutherland et al,
2004) whereby all the information on a topic isugbt together and reviewed independently
has been suggested in order to address these,isswk$o support decision making. This
would involve a central database containing albinfation, both qualitative and quantitative,
providing a flow of information between scientistsd practitioners similar to the medicine
framework (Pullin & Knight, 2005). Parallels havedn drawn between conservation and
medicine, as two ‘crisis disciplines’ in which raseh and practice are often separate elements
of the same field conducted by two separate growis, some overlap (Sutherland et al,
2004; Fazey et al, 2004). However, medical rese@rchore experimental than conservation
research (Fazey et al, 2004), and the practicdicgpipn will not differ as much from case to

case

Although medicine can perhaps be used as a modihialoped countries, it is unlikely that
the system would hold when transferred to develppmuntries, where conservation action is
most needed. Indeed, it could be argued that sgiemeviews would not address the
problem in developing countries. In Tanzania, fearaple, scientists are limited in terms of
influence on conservation action unless a forum ifternational research institutions to
inform local institutions can be established (Beng& Mulder et al, 2007). Whilst
accessibility of information to practitioners inugable format is a key problem (Pullin &
Knight, 2005), systematic reviews would be a hugeentaking, and the degree to which such
research would influence conservation post-pubboatas not yet been established.

It would perhaps be of greater relevance to estalbie degree to which research published in
the scientific literature influences conservationew disseminated in other forms, such as
through local forums. It has already been estabtighat information relevant to conservation
can also be obtained through channels other tharsdlentific literature (section 2.1.2), but
the relative contributions of forums such as therimet, grey literature, local journals, local
reports, and personal communication networks fesatination of findings have not been

empirically analysed.
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2.5.2 The IPCC model

The IPCC has established itself as the world’s @itthon climate change, and whilst there
are issues in terms of the balance between poéitidsscience, it remains as the best example
of global dissemination of research and collaborabtf scientists and policy makers (Reid &
Mace, 2003). It has been suggested that such almsbdald exist for the conservation of
biodiversity, and indeed the MEA has gone some teasards filling this gap and needs to be
based on the best scientific information (Reid &d&a2003). Whilst there can be questions as
to the influence this would have on a local levielyould obviously be of benefit to facilitate
wider use and collation of existing informationylpeps with an element of systematic review

element incorporated.

2.5.3 The advocacy debate

There is also a debate amongst conservation bgikgs to how scientific information should
be presented, and whether scientists should simeplyrt and interpret their findings, or make
recommendations for their use. Various authors hauggested that although advocacy is
embedded in the scientific literature, it is no¢ ttole of scientists to involve themselves in
policy as this ruins their credibility as a provid# information (Scott et al, 2007; Tear et al,
2005; Lackey, 2007). Others believe that the sEnare in the best position to interpret the
results of their study (Ehrlich, 2002), but shodlul so without becoming ‘politicised’ (Lach,
2003). There are also those who believe that sstenbeed to interpret their findings and
advocate a use for them (Freyfogle & Newton, 2B&jssard & Tull, 2007), as scientific
facts can easily be separated from preference.

Those who are against advocacy in science pointtlmeitneed to separate science from
feasibility (Tear et al, 2005). Whilst this is trt@ a certain extent (and issues with this have
already been identified in section 2.1.1), consgowais a normative science (Meijaard &
Shiel, 2007) and it is necessary to place the stiefindings in a practical context as this is
likely the only way they can be used (Robinson,8)0@erhaps the issue has become slightly
polarised by this debate, and should be viewed nmorerms of the fact that scientists should
be making concrete recommendations for the usbedf findings other than just for ‘further

research’. An analysis of the Indonesian literat(Meijaard & Sheil, 2007), for example,

16



showed a distinct lack of concrete recommendatibascould realistically be put to practical
use. Such recommendations for action would seembdoa way of facilitating the
implementation of scientific research and it wobll interesting to establish whether those
scientists making concrete recommendations basedhein findings are more likely to

influence conservation practice.
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3. Methodology

3.1 Introduction to methodology

The issues outlined in the previous chapter arertapt in determining how best to influence
conservation action, but have not yet been putdntdext by empirical analysis of the factors
that facilitate implementation of research findinigs conservation. There has been little
assessment of whether publishing in the literatsran appropriate form of dissemination,
what forms of dissemination facilitate uptake, #ndissemination rather than research type is
even the issue in the perceived lack of evidensedaonservation. Indeed, there has been
little analysis of whether peer reviewed reseasctprioviding the information required in
conservation action, and if it is being implemenitedhe areas most needed. To add to this,
much of the discussion of the mismatch betweerarebers and practitioners, in particular the

advocacy debate, is based on comments and edtoaisiler than quantitative analysis.

All of the studies to date have addressed the igsue either the viewpoint of the researchers,

or from an institutional perspective. This studylvaissess the issues introduced above by
approaching the topic from both angles; throughh@utperceptions as to the levels of

implementation of their research, and through coagi®n practitioner interviews.

Firstly, an author survey of species-based resesmngdss five major conservation journals will
address author perceptions as to the level of im@heation of their research findings.
Previous studies have addressed this using restaroha single conservation journal, but a
study by France & Rigg (1998) has proven thereetgolrnal level differences in the type of
research published, and it is therefore necessargke a multiple journal approach to gain a
sample adequate for assessing the conservatiorciropaesearch published in the scientific
literature. Similarly, journals are often judged their Impact Factor (Thomson Scientific,
2006)gained from an assessment of individual articlaticihs over certain time periods, and
it would be interesting to assess whether theseasdhave any real world application in terms

of the utility of the research.

Secondly, interviews with conservation practitiegmet Durrell Wildlife Conservation Trust

will ensure a more rounded assessment of the isssiblishing whether those who
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implement conservation action on the ground make efsthe research published in the
literature. Quantitative and qualitative researels been conducted in this area in the USA,
UK, and Australia (Pullin & Knight, 2005; Sutherthet al, 2004); and in the design of action
plans for particular species (Clark et al 2002; Bo® et al, 2001), but not with a selection of

practitioners working in conservation in less depeld countries.

This study will therefore examine the link betwestientific research and application in
conservation. The next important step, to deterntiree impact of a conservation action,
requires monitoring of the situation (fig. 1) arsdoeyond the scope of this study. It cannot be
concluded that there is always a direct or evenntef correlation between the use of
scientific research and conservation ‘success’, dvaw you choose to define the latter.
Information applicable to one situation may notdpplicable to the other, and the research
findings need to be applied according to contexboweler, it cannot be denied that
conservation action based upon a solid researchefrrk has better chances of success
(taken in this case to mean an improvement in theservation status of the species or
system), as this allows for more informed decisimking (Reid & Mace, 2003). This much is
intuitive and as such it is legitimate, if not fiamdental, to look at the process of conservation
action as well as the outcome; particularly as #inguably provides the most insight into the

mechanisms of conservation practice

3.2 Author survey

An online survey was sent to 1432 authors of sgeassed papers published in five major
conservation journals; Animal Conservation, Biodsiy & Conservation, Biological

Conservation, and Conservation Biology across ea® geriod, 2000-2005.

3.2.1 Survey method

There are obvious limitations to the method of apphing the topic from the perspective of
the researchers themselves; such as the issueshoir &elf-reporting, differing perspectives

on what constitutes ‘implementation’, and biasamts of response rates towards respondents
who believe that their work has had an impact.
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Similar issues, however, are also prevalent appingcit from the institutional side
(Sutherland et al, 2004; Pullin & Knight, 2005), @s.ctitioners may exaggerate their use of
research in the same way, and the data collectesti megessarily be from only a limited range
of institutions. Similarly, examining the researtlat goes into action plans (Boersma et al,
2001; Harding et al, 2001) involves a certain amairbias in that an action plan has to have
been produced for the species in question in tis¢ lace, and such plans are largely tools
used in the developed world or by specialist groaipa larger policy scale, with the level of
actual implementation unknown (Fuller et al, 2003hese limitations are inherent in
undertaking any self-reporting based assessmedt|aagely the reason as to why no study

has properly contextualized the issue as yet.

Surveying the literature has the advantage of asgpghe utility of the peer-reviewed

literature across a wide range of situations and global scale. It also facilitates quantitative
analysis of the factors facilitating uptake. Idgathe respondent would provide exact details
of the claimed implementation, providing informatiby which each response could be cross
checked at source. Realistically, this is not gaesand the results must naturally be treated
with a certain amount of caution. Every effort waken in the design of the survey, however,

to ensure that responses could be validated (se8iih4)

3.2.2 Journal selection

Five major international conservation journals; aal Conservation (AC), Biodiversity &
Conservation (BD), Biological Conservation (BC),rServation Biology (CB), and Oryx (O)
were selected for analysis. Each of the selectath@s has a different focus and editorial
policy, reflecting a range of research focuses éa al, 2005). CB, the ‘most influential and
frequently cited journal in its field’ (Conservatidiology, 2007) has a wide research scope,
AC (Animal Conservation, 2007) publishes papersivwgeneral implications for the scientific
basis of conservation’, and BD is multidisciplinargncouraging contributions from
developing countries (Biodiversity & Conservati@d07). Only BC and O place an emphasis
on ‘the practical applications of conservation egsk’ (Biological Conservation, 2007), and
‘material that has the potential to improve conagon management’ (Oryx, 2007)
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Targeting specific journals will obviously influemcresults but it was necessary to only
incorporate research aimed specifically at congenvaand such purposive sampling (Milner-
Gulland & Rowcliffe, in press) is justified, as #eejournals provide a sample representative of

the most widely read publications in the field ohservation (Fazey et al, 2005).

The six year period 2000-2005 was selected on dlses Ithat previous surveys (Ormerod et al,
2002; Flashpohler et al, 2000) indicate that thsrat least a time lag of at least one year
before implementation, whereas levels of implemtgnaare likely to decline as the time
since publication increases due to decreasing art®y of the study to current conditions
(Flashpohler et al, 2000).

3.2.3 Sample selection and collation

Only species-based primary research papers weeetsdlfor inclusion in the sample. This
was due to the fact that the conservation liteeatsiextremely wide ranging in scope, and the
implementation of research focusing on more geneslies such as species richness,
biodiversity patterns, and habitat fragmentatiomjlst of importance, is likely to be more
difficult to assess. A species-based approach ssfipd as it is widely recognised as an

important conservation unit (Wilson, 2000)

However, due to the need for a large sample sizéatopen biases integral to the survey
method (section 3.2.1), ‘species-based’ was takemdorporate papers with a focus on a
group of species as long as the research was basadlefined geographical area. With
previous response rates at 47% for a similar aditsurvey (Ormerod et al, 2002), and 30%
for authors of Conservation Biology (Flashpohleakgt2000), restricting the survey to single
species papers could have been limiting; partiulfar journals with a wider focus such as
CB and BC. Incorporated into the design of the symvas the option to differentiate between

single species papers and others (section 3.2.4.1).

Each journal was searched by hand for papers nge#im criteria above, the citations for
which were subsequently downloaded into Refworksh{iRerks, 2007) and a field created in
which the email and name of the corresponding autlas entered. Corresponding authors

were selected as respondents as their contactsdetaie accessible, and it was thought that
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they would be most likely to have been the driieresearch. When the sample was complete,
it was downloaded into an excel spreadsheet artddsaccording to journal and year. Each

individual paper was given an ID number. The daebaas then checked for duplicate

authors (those with more than one paper), and tivese removed and stored in a separate
file. Only one paper from each of these authors eexsen at random for incorporation into

the sample, in order to avoid potential pseudoicapbn.

3.2.4 Survey design

The survey (Appendix I) was designed in a closeéstjan format so as to facilitate

quantitative analysis of the data and online cotigrie with options for further comment. This

gave the opportunity for respondents to validatevipus responses and provide further
qualitative information. Questions were multiplessde, and many were also multiple-

response due to the potential for more than on®mpb apply. Some questions involved
ranking of options, providing more in-depth respengor qualitative comment rather than
quantitative analysis. Although questions were ediosut of necessity, options were carefully
designed and the survey piloted (section 3.2.5)asoto avoid issues with researcher
preconceptions (Milner-Gulland & Rowcliffe, in pgsThe design of the questionnaire drew
upon the open-ended responses reported in Ormerdd2002) and Flashpohler et al (2000)
and detailed questionnaires reported in Hardingl €2001), Boersma et al (2001), and CCF
(2007),

The survey was designed so as to be applicablé of the varying types of research paper
identified, and some questions were answer-depéntlemas split into five main sections in
which the questions were to be answered by allom$gnts. These contained questions
addressing variables that could have an importapact upon the implementation of the
findings, either as explanatory or confounding ables.

a) Background to the research project
This section addressed the nationality and ingtitad affiliations of the authors, involvement
of funding bodies, the length and timing of theegash project, whether or not the study was

based in a particular area, and if the correspgndimco-authors were resident in the country
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of study. It has been hypothesized that these factould all influence the implementation of
research findings (Fazey et al, 2005; Foster 1B@Bant et al, 2007)

b) Motivation behind the research and its pubidat

It has been suggested that the perceived succeabe ofsearch project can be determined by
the motivation behind it (Fleishman et al, 199%9)] ¢herefore it was important to establish the
motivation of the researchers; if they had a magopliad focus or were investigating a
scientific research question. It was also imporfantthe purpose of this study to make the
distinction between motivations behind the acteslearch project and the publication of the

research, identifying the intended target audieidbe publication

c) Background to the type of research

This section classified the research into broaggmies by establishing the focus of the
research, the major threats to the species, thie sfapotential application of research
findings, methodological novelty, and whether tesearch findings took socio-economic
factors into account. These variables were not thgsised to have an impact on a large scale,
but could all potentially influence the levels ahplementation on a case-by-case basis

(Linklater, 2003; Kleiman et al, 2000) and werearporated as such.

d) Recommendations

It was important to establish whether or not cotecrecommendations had been made as to
the potential application of the research findingseach case. Respondents were asked
specific questions to this effect and to providguenmary of their main recommendations for

validation.

e) Dissemination

Respondents were asked to indicate the importédnateltey placed on the paper as a means of
dissemination, and if they had disseminated thedirfigs through other channels. Further
questions were incorporated in order to identifye thpecific forms and recipients of

dissemination that could potentially be correlatgth conservation impact.
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3.2.4.1 Single species section

Due to the wide interpretation of ‘species basexpgrs it was necessary to separate out those
research papers focusing on a single species.€nabled potentially important explanatory
variables, such as the IUCN Red List (IUCN, 2008tus of the species at the time of
research, as a global measure of threat to thaespdo be included. It also allowed for an
assessment of the current status of the speciesdiurde investigation into the contribution of

implementation of research findings to conservasioccess.

3.2.4.2 Use of findings in conservation action

As the purpose of the survey was to assess thésleveiptake of research published in the
scientific literature, the question as to whetheneot the findings of the respondent had been
used as a basis for conservation action actedeasmi#iin response variable. In order to resolve
the issues of ambiguity and subjectivity of theveyr respondents had the option to answer
‘yes’, ‘no’, or ‘unsure’. Each answer led the resdent down a separate path, in which
qualifying questions were asked regarding the usenplementation, reasons for lack of

implementation, and what was meant by ‘unsurepeesvely.

3.2.4.3 Validation of a ‘yes’ response

Respondents who believed that their findings haedaas a basis for conservation action were
asked to further qualify their answer by statingaly what ‘action’ they were referring to.
This was split into three categories: practical lenpentation, integration into policy, and
providing a basis for future action (Q22, AppenbiXThose respondents who answered ‘yes’
but then could only select options from the ‘prongla basis for future action’ category could
then be modified to a ‘no’ response. Whilst thitegary has its own importance, it was not
considered in this study to constitute a basisctorservation action. Similarly, this gave the
option for the slightly dubious inclusion of ‘inqmration into policy’ as a ‘yes’ response
(section 2.2.4) to be separated from actual ‘ptattmplementation’ of conservation action in
further analysis. Open-ended responses were usgatdo details of the implementation, and

further questions asked to identify factors faatlitg the implementation.
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Respondents were also asked about the role thatrésearch played in any implementation,
and if any discernible improvement had been madbdaonservation status as a result of the
action, a question adapted from Bini et al (200Bhis was included to give a crude
assessment of the ‘success’ or outcome of the mmaiation, and for use as a response

variable for further analysis of factors facilitagi conservation improvement.

3.2.4.4 Validation of a ‘no’ response

Respondents who did not believe that their findingd been used as a basis for conservation
action were asked to identify the factors they évadd to have acted as barriers to
implementation. They were also given the optiostade if their findings had been used as a

basis for future action.

3.2.4.5 Validation of an ‘unsure’ response

Respondents who answered ‘unsure’ were given aehadifour options specifying what was
meant by ‘unsure’ (Q34, Appendix I), each with hat clarifying questions. This was
designed to enable a post-survey assessment ohevhiehsure’ was a ‘yes’ or a ‘no’. This
category was included to ensure that respondedtsatiselect ‘yes’ if they were at all unsure,
but did not wish to answer ‘no’. It was thoughtttsame respondents would not be sure, for
example, if incorporation into policy or furthersearch counted as ‘a basis for conservation
action’, whereas some would assume that it didaarsiver ‘yes’. It was therefore an attempt
to separate out the perceptions of authors fromréadity of implementation and allow

modification of response according to a pre-defipextedure.

3.2.5 Collection of survey data

The survey was created online using the onlinetoguresire service provider SurveyMonkey
(SurveyMonkey, 2007). It was piloted on 20 authofrspecies-based papers not included in

the sample, and the questions were modified toveguhrasing ambiguities and overlooked

response options as required.
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The link to the survey was sent to each of theespronding authors in the sample through an
email mail-merge. The email contained a short exaidlan as to the purpose of the study,
along with the title of their individual paper afttieir author ID number. Respondents were
asked to give their perceptions on the issue iaticel to the research incorporated into the
specific paper identified in the email. The editofseach journal were notified about the

study, and this was also included in the email.

The link was sent to an initial 200 authors fromaadom sample of each of the five journals,
and monitored for a week in order to gauge potergsgponse rate and identify any problems.
Two of the questions were modified slightly, but mosuch a way so as to precluded the use
of the data from the first respondents. When emaeése returned as undeliverable, it was
recorded on the spreadsheet and an effort was toamlgain the correct email address of the

corresponding author of that paper.

3.2.6 Desk based research

A number of explanatory variables were obtained frmh the questionnaire but from desk
based research. These included the species andrcainstudy, and dates of submission
obtained from each individual paper. In order teeas correlation between citation rate and
practical implementation, the number of citatioasdentified by Google Scholar and ISI Web
of Knowledge (ISI WoK) were recorded for each paper. ISI WoKtle main tool for
academic citation analysis (Thomson Scientific,Z200hereas Google Scholarincreasingly
used for citation analysis and could potentially &ebetter indicator of real world
implementation as it incorporates citations froneygiiterature and web pages (Google
Scholar, 2007). The most recent Impact Factor (TdwmScientific, 2007) for each journal

was also obtained.

3.2.7 Data Analysis

Responses from the online survey site were dowelbaato excel spreadsheets, and matched
up with the information obtained from the paperthg individual ID numbers. The data was
checked, and in some cases validated or alteretthébyfurther comments’ provided by the
respondent. Responses of ‘other’ for all questiese checked to see if they could be re-

categorised and if there were any recurring regmniscomplete responses were deleted if
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the respondent did not reach the question thatddrthe response variable, otherwise they

were retained.

3.2.7.1 Validation of response sample

A random sample of 60 papers were selected frometsigonse sample (20 from BC, 10 from
each other journal) to validate survey responsesravpossible, such as whether the author
had made concrete recommendations. A random seieati100 papers from the full sample
was taken to validate the characteristics of theepain the response sample against those of
the original full sample. The number of citationsasmecorded for each along with author
affiliations and residence and whether it was glsispecies paper.

3.2.7.2 Statistical analysis

Analyses were carried out in the statistical cormpptogram R (R Development Core Team,
2007). The questions were analysed univariateli Wie response variable in order to reveal
any obvious patterns in the data, and chi squaoatingency tables were used to test for
significance between variables. TREE models in Rewileen used to select the most important
explanatory variables for multivariate analysistdaere represented in a series of box plots
as they give proportional information of the redaship with the response variable (width of

bar=N for each level of the explanatory variable).

Due to a mixture of categorical and continuousaldas and a binary response variable, data
were fitted to a general linear model (gim) witmdnial errors (Crawley, 2002). For the
multiple-response questions, each option had toda¢ed as a separate explanatory variable in
the analysis. This was not feasible due to the munolb explanatory variables, so all of the
responses for each of these questions were fitedfio a glm and analysed against the
response variable in order to determine the mogiortant variables for inclusion in the
model. Similarly, levels within each factor of thaultiple choice questions were collapsed if
the difference between them was non-significant threy were highly correlated; as indicated
by a similar slope in the glm.
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The variables were tested for both main effects iateractions. The explanatory variables
identified as most important were included in thedel first, and further models were run
with each different variable to be tested, withmsrdeleted manually in a step-wise manner if
an ANOVA test determined non-significance. Any digant main effects or interactions
were retained in order to obtain the minimum ade&guaodel for explaining the variation
around the response variable, and hence the mesitriamt predictors of the implementation
of research findings.

3.3 Practitioner interviews

The question as to whether conservation practit®oensult primary literature when making
management decisions was addressed qualitativelyugh semi-structured interviews
(Drever, 2003) with conservation practitioners dgra staff meeting at the Durrell Wildlife

Conservation Trust in Jersey.

Although Durrell is a science-based conservatiatitution, the practitioners interviewed are
involved in every day conservation action and haeéreal world’ view of practical
conservation. Although all interviewees were empkxs/of the same institution, the meeting at
Durrell offered a unique opportunity to obtain thiews of practitioners based in various
countries and with varying scientific backgrounsisme more involved in aspects of scientific
research, and others more involved in conservati@magement. This is an example of a
situation in which the lines between practitionad aesearcher are blurred, but comparisons

are no less valid, and indeed facilitated a mooaded analysis

It was important to get a wider view of the topiather than relying solely on the author
perceptions; and to assess from the opposite viedvploe issues of whether research is
addressing the areas that practitioners belied@tmost important, and how they believe it
can best be disseminated.

3.3.1 Interview structure

A total of 10 practitioners from Durrell’'s consetim programmes in Mauritius, Madagascar,

India, the Caribbean, and the Galapagos Islands mégrviewed, along with staff members
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based in the UK. They were involved in a varietysimigle species conservation actions, such

as translocation, but also in wider biodiversityl égislative issues.

Questions were designed so as to complement therastirvey, and with reference to similar
studies (Pullin et al, 2004; Sutherland et al, 2QCGth et al, 2003). General questions were
asked initially, followed by a series of more foedsprompts and probing questions to be

asked dependent upon response (Drever, 2003)

The interviews (Appendix IlI) were approximately 36-minutes long and addressed three

main areas:

1) The background of the interviewee and their roltiwithe institution
2) Their views on the use and availability of scigntihformation

3) The reporting of information

Interviewees were asked what role research hadaioip practical conservation action (a
distinction was made between ‘in house’ researchexternal research), the type of research
they found most useful in implementing conservataction, and what sources of information
they consulted in the design or implementationrofaation. They were asked in more detail
about the role of publication in conservation actiand the particular journals that they read.
They were then asked about their own methods @etigation of conservation outcomes,
and what forms of dissemination they felt, as coraen practitioners, were most useful in
terms of influencing conservation action on theugih Interviews were recorded using a

Dictaphone and transcribed in full for qualitatevealysis.
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4. Results

4.1 Response sample

A total of 474 respondents were included in thelyais of which 462 completed the survey

fully. 16 respondents dropped out before reachimegresponse variable and were excluded
from analysis. This gave a response rate of 45%udxg emails returned as undeliverable

(otherwise 33%).

Table 1 Response rate by journal

Journal Original sample size Response rate
AC 113 45%
BC 462 44%
BD 147 38%
CB 199 48%
OR 128 51%
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Fig 2. The number of responses received (a) by jonal (b) by year of publication. Increasing number &
responses by year is a function of increased sampize

There was both an author residence and taxononais. lResponses were received from
authors based in North America (39%), Europe (3784)stralasia (11%), Asia (5%), South
America (4%), and Africa (3%); representing a wid@ge of species of mammals (31%),
birds (23%), plants (16%) amphibians/reptiles (12Myertebrates (12%), and fish (5%). A
further 1% of the sample was classified as ‘mix@wvplving species from more than one of

the groupings.
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4.2 The use of findings as a basis for conservati@agtion

Of the 474 respondents, 57% believed that thedlirigs had been used in conservation action,
31% were unsure, and 13% did not believe that firelings had been used (fig. 3 (a)). Based
on further responses, answers were adjusted to #ohimary response variable of ‘yes’ and
‘no’ for analysis (fig.3 (b)). Upon examination tife 145 responses in the ‘Unsure’ category,
8 responses were adjusted to ‘Yes’ and the remairedeategorised into ‘No’. A total of 8
responses were moved from the ‘Yes' to ‘No’ catggbiaving failed to provide qualification
of the yes response other than that their findwegse used as a ‘basis for future action’.
Despite the alterations, the percentage of respusdeho believed that their findings had

been used in conservation action remained at 57%
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‘Were findings used as a basis for conservation action? Adjusted responses

Fig 3 (a) Original author responses to the question ‘Havgour findings been used as a basis for
conservation action?’ (b) Adjustment of findings ino a binary response variable. (n=474)

4.2.1 *Yes’ responses

Of the 270 ‘yes’ responses, 56% of findings hadnbesed in both practical implementation
(table 2) and policy (table 3). 27% stated thatrtiiedings had been used in practical
implementation of conservation action only, and 1%fdéted that their findings had been
incorporated into policy only. A further 6% did nmtovide any response. 59% of respondents
gualified their answer in an open-ended responsprawide evidence for the use of their
findings (Box1; Box 2).
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Table 2.Forms of practical implementation of research findngs (n=224)

Type of conservation action implementation % response
Incorporation into an NGO/Govt action plan (implertes) 52 %
Implementation by ‘on the ground’ practitioner 51 %
Creation/design of a PA 38 %
Increased participation of local stakeholders 38 %
Increased enforcement of conservation measures 34 %
Use in reintroduction/translocation programme 23 %
Elimination/reduction of a specific threat 22%

Box 1 Examples of practical implementation of reseanstifgs from survey responses

1. A study by Rodriguez et al (2001) identifiedttha estuarine mollusc was threatened py
habitat loss, which had not previously been knowvhe the case. This resulted in altered
management practices to divert the Colorado Riaeklinto its former area.

2. Research by Roemer et al (2001) identified fématl pigs (indirectly) and golden eagles
(directly) were causing the decline of island fogeshe Californian Channel Islands byt
this was not taken seriously by the manager umtiresearch had been published in two
journals. The management authorities subsequeeagfsiibto remove these threats to the
species and initiated a captive breeding programme.

3. A study by Morrogh-Bernard et al (2003) ideeiifithe largest contiguous orang-utan
population in Borneo and led to the creation ofaidhal Park in an area that was
formerly land for logging, and is now widely recaggd as an important area for
orangutans.

4. A study identifying the important habitat foethbritically endangered pale-headed brush
finch in Ecuador (Oppel et al, 2004) led to theamgion of protected areas, better habitat
management, and the removal of a threatening spe®idsequent monitoring has
indicated an 80% increase of the population.

5. New protected areas for snow leopards wereemnteatconsideration of the habitat and
range use requirements identified by McCarthy ¢2@05)

6. Sikhote-Alin reserve focused poaching patrolsaaus and some road closures in
response to the findings of Kerley et al (2002} thare is higher survival of Amur tigers
in roadless areas
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Table 3. Forms of action plans/policy into which faidings were incorporated (n=180)

Policy document/listing findings incorporated into % response
Govt action plan or policy document (yet to be ietpénted) 63 %
NGO action plan or policy document (yet to be innpémted) 37 %
Advice of specialist groups (e.g. [IUCN) 29 %
National listing alterations 19 %
IUCN Red listing alterations 17 %
International policy document 13 %
Change in legal status 12 %
CITES listing alterations 4 %

Box 2 - Examples of uptake of findings into action plpadicy

1. The BAP plans for two species of freshwaterrgasid were amended on the basis of
evidence provided in a study by Watson & OrmerdD@®

2. A study by Baker & Johanos (2004) provided infation on the importance of the
previously overlooked main Hawaiian Islands for Heevaiian monk seal, which has
since been incorporated into the recovery plariferspecies

4.2.2 Role of the specific research in implementati

Respondents were asked to indicate the role their ttesearch had played in any
implementation. 42% thought it had played a mapbe,r42% some role and 15% a minor role
All respondents (n=8) who were either unsure awtiether their research had played a role,
or thought their research had played no role inithplementation, had already been re-

categorised as a ‘No’ response.

The majority of authors (91%), even those who ditl loelieve that their findings had been
used as a basis for conservation action, belielwatltheir findings were acting as a basis for
future action; which although not of current benhetiuld improve understanding, motivation,

and methodological techniques for future conseowagictions.

4.2.3 Implementation of findings and conservatiosuccess’

51% of respondents whose findings had been impleedento conservation action reported

an improvement in conservation status (32% as @atre§ the specific conservation action,
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19% said the role of a specific action was diffidal evaluate). 30% said it was difficult to

measure/assess improvement, 12% reported no impente and 4% that the status had
worsened. 2% were unaware of conservation statiss Emphasises the fact that

implementation does not confer success. Levelgpdnted conservation status improvement
were only significantly higher when the findingsdhanfluenced creation/design of a PA

(z=2.11,df=168,p=0.03), perhaps due to the ideatiion of habitat loss as the major threat
(section 4.3.4.2)

There was no significant difference in the reportedsequences of the conservation action
between those who stated that their findings hddtéepractical implementation and those

who stated that their findings were taken up irgbgy only.

4.2.4 Author perceptions of the main reasons forglamentation

Involvement of a threatened species, involvement sthkeholders, and practical
recommendations were the main reasons for implatient of findings according to the
perceptions of authors (fig 4. (a)), but adequateainination of findings came out slightly on

top in a weighted ranking of importance (fig 4.)(b)
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Fig 4. (a) Author perceptions of most important regons for implementation of research findings (n=270
(b) Reasons for implementation ranked on a scale :0f5=most important, 10=important, 5=somewhat
important, weighted according to the number of respnses in each category. Dissemination=appropriate
dissemination of findings, Threatened=involvementfoa threatened species, Practical=practical
recommendations, Stakeholder=stakeholder involvemenPolitical=amenable political climate

Those who identified involvement of stakeholderdamg of any importance were asked to
specify which stakeholders they were referringlioe involvement of conservation managers,
local government, and local NGOs were most oftelecsed, closely followed by local

communities (fig. 5)
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Fig 5. Stakeholders believed to be important in imigmentation of conservation action (n=160).
Manager=conservation manager, Locgov=local governn¢, LocNGO=local NGO, Comm=local
communities, INtINGO= international NGO, Funding = funding body, OtherGovt=Government outside the
study region

4.2.5 ‘No’ responses

Respondents who did not believe that their findihgsl been implemented rated lack of
concern amongst stakeholders as the most impdvtmner to implementation, followed by

political climate. They were also the main barriafter weighted ranking of importance, with
lack of involvement of communities placed higherthip scale of importance.
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Fig 6 (a) Factors believed to be the most important bargr to implementation (n=57) (b) Importance of
barriers ranked on a scale of: 15=most important, @=important, 5=somewhat important, weighted
according to the number of responses in each categostake=Ilack of concern amongst stakeholders,
political=political climate, funding=Ilack of fundin g, comm=lack of involvement of local communities,
research=further research required, diss=inadequatelissemination, future=for future use,
imprac=impracticality of findings, soon=too soon ér any action to be taken.
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4.3 Univariate analysis of factors influencing imptmentation

4.3.1 Journal level correlates

There were significantly different levels of uptdietween journals (fig.7).
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Fig 7. (@) Journal differences in the uptake of findings were significant (¢ = 10.53, df= 4, p= 0.03) BC and
O had the highest levels of implementation. (b) Tére was no relationship between year of publicatioand
uptake of findings.

This suggests journal level influences on the immaetation of research. However, logistic
regression showed that only BD had significantlywdo levels of implementation than the
baseline (BC) (z= 2.66,df=427,p=<0.007).

4.3.1.2 Citations and Impact factor

The average number of citations per year for eagepfrom Google Scholar and ISI WoK
were highly correlated (t = 40.01, df = 465, p=06{l), and neither had a significant influence
on the uptake of findings (fig. 8 (a)). To emphahis, research with findings maost applicable
at the species level had a higher uptake of firglingto conservation action
(X?=7.17,df=2,p=0.03) but a significantly lower citati rate, than papers applicable to
multiple species (t=2.2,df=365,p=0.03).
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Figure 8 (a) Average number of citations from ISI WoK was no correlated with implementation of
findings (z=0.2,df=474,p=0.8). (b) 2006 Impact Faat of the journal and proportion of ‘yes’ responses
were not correlated (t = 0.1787, df = 3, p-value 6.86

The lack of correlation between the Impact Facfothe journal and the proportion of ‘Yes’
responses suggests (fig. 8 (b)) that Impact Fastoot an indication of the practical utility of

research.
4.3.2 Background to the research project

4.3.2.1 Author residence and capacity

Although there was no overall significant influermfecorresponding author residence on the
uptake of findings (fig. 9), marginally higher ldseof implementation were reported from
authors based in Australasia (z=2.12,df=459,p=0.04)
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Fig 9. Continent of residence of the corresponding authowas not a significant determinant of uptake of
findings (X%=8.28,df=6,p=0.2)
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For multiple response questions, such as the miofesl affiliations of co-authors (QS3,
Appendix 1), each response was treated as a sepaaaible and examined with logistic
regression. The only variable with significant exptory power for the variation around the
response Vvariable was when co-authors were affiliatto a local NGO
(z=2.89,df=403,p=0.004).

When co-author affiliations were regressed agadestesponding author affiliations, there
was an interaction between academic corresponditigpaand academic co-authors (p=0.03,
df=403), showing that findings were less likelylte taken up when both corresponding and
co-authors were academics. Similar slopes and igmifisance between levels of uptake of
findings for both corresponding and co-authorsliatéd to a local NGO, international NGO
or government body allowed these factors to beapettd together into a single two level
factor for further analysis; research papers incwhauthors had academic affiliations only
(and independent researchers), and research gap&ich at least one of the authors had an

affiliation to an NGO or government body (fig. 10).
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Fig 10. Relationship between author affiliations and uptakeof findings. There was a significantly higher
proportion of findings implemented when at least og of the authors of the paper had NGO or government
affiliations (X ?=10.8,df=1,p=<0.001).

This suggests that NGO/government affiliations amgortant in the implementation of

research findings.
4.3.2.2 Funding

Logistic regression of the multiple response qoestiletermining the organisation(s) that
provided funding for the research showed that mebeafunded by local
(z=3.8,df=457,p=<0.001) or international (z=2.78487,p=0.005) NGOs, and a government
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body within the study region (z=2.78,df=457,p=0.0¢¢re all positively correlated with
uptake of findings (and therefore used in furthealgsis). Research funded by government
bodies in a different region and academic instigi had a non-significant negative

correlation.

4.3.2.3 Geographical determinants

Although there was no significant impact of thedion of the study by continent (fig. 11(a)),
the levels of implementation if the study was based developed country (according to

United Nations (UN) classifications (UN, 2005)) lrat than developing were marginally
higher (fig. 11 (b)) which would perhaps be expdctgven the lower capacity of these
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Fig 11. (a) Proportion of findings implemented in elation to continent of study. Although there werdower
levels of implementation in Africa, Asia, and SouthAmerica this was not significant. (b) The relatioship
between status of the country of study and uptakefdindings. There was a slightly lower proportion d
findings implemented in developing countries than éveloped (X=4.32,df=1,p-value=0.04).

Whether or not the corresponding author was residerthe country of study had no

significant influence on the uptake of findingsg(fil2 (a)), but interestingly there were
significantly higher levels of uptake if co-authavere resident in the country of study (fig. 12
(b)), This had greater significance than when the variables were combined into a single

variable of whether any of the authors were regi@¢f=5.48,df = 1,p=0.02).
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Fig 12 Implementation of findings according to whether tle corresponding authors (a) or co-authors (b)
were resident in the country of study. There was nsignificance of corresponding author residence
(X?=3.24, df=1, p=0.07) but a higher proportion of fidings implemented if a co-author was resident (3

7.80, df = 1, p= 0.004).
Further analysis showed this to be due to chaiatiter of research in which only the
corresponding author was resident (fig. 13; secid), possibly due to attributes of single

author papers.  Therefore, whether or not a coeauwttas resident in the country of study was

the best predictor of uptake of findings and usefiiither analysis
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Fig 13. Implementation of findings according to whether boh authors (Both), co-authors only (Co),
corresponding authors only (Cor) or no authors (Nor) were resident in the country of study. The levelof
implementation were significantly higher when bothco and corresponding authors were resident than
when there was no resident author (z=2.75, df=453;0.005,), but when only the corresponding author wa
resident, there was actually a lower level of implaentation than when both or co-authors were residen
and this was only marginally non-significant (z=1.8, df=453,p=0.07).

4.3.2.4 Species type

There was no significance in proportion of findingken up across species groups, and

therefore no taxonomic bias in implementation
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4.3.3 Motivation behind the research and publicatio

There was a significant difference in levels of iempentation for the motivation behind both

il

conservation inform  knowledge  scientific cred  plight  policy practitioners required scientists

the research project and publication (fig. 14).
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Fig 14 (a) Relationship between implementation of findingend motivation behind the research project.
Researchers undertaking research aiming to inform écision making (inform) and address conservation
management issues (conservation) had higher levelsimplementation than those who aimed to further
knowledge of the species/system (knowledge), or adds a scientific research question (scientific) %
42.18,df = 3,p=<0.001). (b) Relationship betweemplementation of findings and motivation behind the
publication (X?=20.78,df=5,p=<0.001).

That those who published to give the research sticenredibility had the highest levels of
implementation likely reflects the further commeatkied by many of these respondents that,
although the most important thing was to informcfiteoners, this had been done prior to
publication. The influence of motivation behind poétion of the research was further
analysed in logistic regression (table 4), and sstgythat publication in the literature is not

the best form of dissemination to practitioners.

Table 4. GIm model for motivation behind publicatian of the research with credibility as the baseline
(df=455). Researchers who published for disseminati to scientists or as a requirement of the resednc
project had significantly lower levels of implemenation than those who published to give scientific
credibility to the research.

Motivation behind publication Pr(>|z|) Direction of effect

To give the research scientific credibility 0.001 (intercept) | positive

Dissemination to policy makers 0.92 positive
Publicise plight of species 0.08 positive
Dissemination to practitioners 0.1 positive
Dissemination to scientists. 0.009 negative
Requirement of the research project 0.008 negative
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Levels with similar slopes in relation to the respe variable were collapsed together for
further analysis; ‘conservation’ and ‘inform’, ‘kmtedge’ and ‘scientific’, ‘required’ and

‘scientists’, and ‘credibility’ and ‘policy’. Theskevels could be justifiably collapsed as there
was an a priori reason for doing so based on theeat®d similarities of respondent

characteristics for the collapsed responses.

4.3.4 Background research information

4.3.4.1 Type of research

Whilst the majority of research was focused ondtg¢o species, there was a relatively even
distribution of the percentage of papers focusinghe various categories of research type;
conservation status (18%), species biology (17Wkats (31%), determining priorities or

strategies (20%), and evaluating efficacy of covetissn measures (10%), and no significant

differences between the categories and their inflaeon the uptake of findings (fig. 15)

=1

Yes

[Uptake of Findings

04

No
02

00

biology efficacy status strategies threats

Broad Cateqgories of Research Focus

Fig 15. Relationship between research type and proption of findings taken up was not significant (¥=
4.71,df = 5,p=0.45). Slightly higher levels of impmentation can be seen for those focusing on effiayaof
conservation measures than those investigating spes biology, but this again was not significant (ps.08)

The majority of research papers (72%) took onlycesésystem biology into account, but a
significantly higher proportion of uptake was refedrfor those that also incorporated socio-
economic factors (z=2.34,df=461,p=0.02). Althoupkre appears to be significantly lower
levels of implementation with only socio-economactbrs taken into account (fig. 16), the

sample size (n=10) was not large enough to detersignificance.
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Fig 16. The influence of incorporation of socio-economic fetors into research upon the implementation of
findings. There was a significant difference in legls of implementation depending on whether the reaech
took into account only species/system biology (Bimjy), socio-economic factors only (Socio) or both
biological and socio-economic factors (Both) (38.64,df = 2,p=0.01)

4.3.4.2 Threats

65% of respondents identified habitat loss as tagnthreat to the study species/system, and
a further 20% identified human influences or ovepleitation. Habitat loss also was the
major threat identified in a ranking of the topeahrthreats and over-exploitation was the
second (fig. 17). All other categories were therefgrouped as ‘other’ for analysis. A higher
proportion of respondents identifying exploitatiand ‘other’ had their findings implemented
than those who identified habitat loss as the mejoeat (X=9.03,df = 2,p= 0.01), perhaps
suggesting that it is more manageable to removeeat than to address the issues of habitat

loss.

600 800
| |

Total ranking
400
1

200
|

Habitat Exp Inw Climate Polln Human Disease Chains MWanage Other

Threat

Fig 17. Summation of rankings (top threat=3, second threat2, third threat=1) for the categories identified
as the top 3 threats to the species of research. bitat loss was clearly the major threat for the samle of
papers analysed (Habitat=habitat loss, Exp=over-exgitation, Inv=invasive species, Climate=climate
change, Polln=pollution, Human=human influences (atidental), Chains=chains of extinction,
Manage=unsuitable management practices)
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4.3.5 Recommendations and Dissemination

72% of respondents made recommendations for caats@mvaction or potential management
strategies and had a significantly higher proparid findings implemented than those who
had not (fig. 18 (a)). 77% of respondents had dmsated their findings through forms other
than the peer reviewed paper, and in these cadagh&r proportion of findings were
implemented (fig. 18 (b))

Yes
T
08
Yes
T
08

0.6

Uptake of Findings
Uptake of Findings

MNo
02 04
No
02 04

00
0.0

No Yes No Yes

Recommendations made Other forms of Dissemination

Fig 18 The relationship between (a) recommendations foramservation action (b) further dissemination of
research findings and implementation. There was aigher level of implementation when recommendations
were made (¥ = 18.44, df = 1, p= <0.001) There was a higher iof implementation when findings were
further disseminated (X’= 25.41, df = 1, p = <0.001)

There were no significant differences in levelsefommendations made by journal, but BD
had significantly lower levels of disseminationrhie baseline (z=-2.63, df=449, p=<0.01)

and was also the journal with the lowest levelsmgdlementation (section 4.3.1).

Levels of dissemination were similar regardlessuathor capacity (fig. 19 (a)), but levels of
uptake when findings were not further disseminated. 19 (b)) suggest that further
dissemination of findings is not as important tosk with NGO/Govt affiliations, likely

because those involved in the research have treeitgpo influence conservation practice.
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Fig 19. Dissemination and author affiliations (a) Proportian of respondents who disseminated their
findings further according to author affiliations (b) Levels of implementation amongst authors who had
not disseminated their findings further were signifcantly lower amongst authors with only academic
affiliations (X?=6.52, df=1, p=0.01).

27% of respondents identified publication of thee@ch paper as the most important form of

dissemination, 37% rated it as very important, 80% as important. This had no significant

relationship with the implementation of findings
4.3.6 Summary of univariate analysis
It is clear that there are a number of factors ihidtence the uptake of research findings into

conservation action (table 5). Multivariate anady® therefore necessary to determine the

most important determinants of this.
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Table 5. Summary of the variables included in univdate analysis, and their significance in relatiorto the
implementation of findings in conservation action

Variable Significance | Details

Journal Yes BD had lower levels of implementation
Year of publication No -

Citations and Impact Factor No -

Corresponding author No -

residence

Author affiliations Yes Authors with NGO/Govt affitions had a

higher proportion of findings implemented
than those with academic affiliations only.
Those with NGO affiliations had the highest
levels of implementation.

Funding Yes Higher levels of implementation when
research funded by an NGO or local
government body

Continent of study No -

Status of country of study Yes Slightly lower lesyef implementation in
developing countries than developed

Authors resident in country ofYes Levels of implementation higher when co-

study authors resident in the country of study

Motivation behind the Yes Higher levels of implementation when

research motivation was to address conservation
management issues

Motivation behind publication Yes Higher levels of implementation when
publication was to give scientific credibility {o
work and disseminate to policy makers

Type of research No -

Incorporation of socio- Yes Higher levels of implementation when

economic factors research addressed socio-economic factors
well as species/system biology

Threats to study species Yes Lower levels of imgletation when the
threat is habitat loss

Recommendations made Yes Higher levels of impleatem when
recommendations made

Further dissemination Yes Higher levels of impletaéon when

findings disseminated further

4.4 Multivariate analysis of determinants of implenentation

as

In a glm, the factor with the greatest explanaymower for the variation around the uptake of

findings was the motivation behind the researchjgoto There were higher levels of

implementation when at least one of the authorthefpaper was affiliated to an NGO or

government, when the research was funded by a MG&, if the research was still ongoing,
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if the author made recommendations, and if theirigsl were otherwise disseminated (table
6). The level of application of findings also wasarginally significant factor, with findings
applicable at a single species level having hightes of implementation than at a multiple

species level.

Table 6. Minimum adequate model for factors influering the implementation of research findings (logtsc
regression (df=423). Only the factor levels of sigfitance are shown in detail P(>|z]), otherwise oplthe
significance of the factor as a whole is represerdd®(>|Chi|)

Factor Factor level Direction| P(>|z|) P(>|Chil)
Dissemination Yes Positive | 0.32 3.572e-07
Motivation (research) Scientific Negative | 3.58e-06 2.219e-09
Author capacity Academic Negative | 0.63 0.02
Recommendations Yes Positive | 0.003 1.453e-03
Research ongoing Yes Positive | 6.72e-06 4.417e-06
Funding local NGO No Negative | 0.008 1.871e-03
Species level Yes Positive | 0.009 0.01
Status of research country Developed Positive | 0.02 0.21

Year - - - 0.46
Author capacity:status - - - 0.04
Dissemination:Year - - - 0.03

Although the year of publication had no significantpact on the uptake of findings in
univariate analysis (table 5) or indeed as a mdi@ce (table 6), there was a significant
interaction on the uptake of findings combined vdissemination. In 2000, whether or not the
results were disseminated had no impact on uptékena@ings whereas in all other years,
including 2005, there was a largely significanenatction between dissemination and uptake
of findings (fig. 20). This could suggest a timg lm implementation of research findings
directly from the research paper, but is more ¥ikelfunction of smaller sample size in 2000,

as levels of implementation in 2001 were statifiigadifferent from 2000, but not 2005.
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Fig 20. Relationship between further disseminatiomnd implementation of findings when the year of
publication is (a) 2000 (b) 2005. There was a sidigiantly lower level of implementation when findings
were not disseminated in 2005 (z=2.209,df=423,p=R)(but not in 2000.

There was also a significant interaction betweertthwr or not authors had non-academic
affiliations and whether country of study was depahg or developed (table 5). This

interaction caused a large reduction in the exptagigoower of author capacity as a main
effect. Research findings from papers authored bglpcademics had a much lower level of
implementation, but this was dependant upon whether study was carried out in a

developing or developed country (fig. 21). In deypéhg countries, the professional capacity
of the author does not appear to have as much ahpact, suggesting that there are other
factors better explaining the variation aroundrémponse variable (section 4.6).
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Fig 21. The relationship between implementation dindings and author affiliations when the researchs
based in (a) developed countries (b) developing catnies. In developed countries there is a much higr
level of implementation if the authors do not havesolely academic affiliations, whereas in developing
countries, author affiliations have only a slight nfluence on implementation levels
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Some variables that had significant impacts uponasiate analysis did not have sufficient
explanatory power to remain in the minimum adequatadel or were reflecting other

variables and therefore redundant. These were rethdnom the analysis, and included;
journal, consideration of socio-economic factonseat, author residence in relation to country
of study, international NGO and local governmemding bodies, single species research

papers, and motivation behind publication.

Other variables with no significance in univariaealysis were included to control for
confounding variables, but none were retained othan year of publication. These were;
citations, type of research, species group, contireé author residence, and whether the
findings were applicable to the area of study amlynultiple ecosystem types.

4.4.1 Major determinates of practical implementatio

11% of ‘yes’ responses indicated that findings badn taken up into policy only (table 3)
rather than in practical implementation (table By avere adjusted to a ‘no’ response to
determine whether there would be any differencetha factors determining practical
implementation of findings only (table 7). Thistldf7 % of respondents whose findings had

been implemented. Only main effects were examined.

Table 7. Minimum adequate model for factors influering the practical implementation of research
findings (logistic regression (df=429). Only the fetor levels of significance are shown in detail P(2]), but
the significance of the factor as a whole is repreated P(>|Chil)

Factor Factor level Direction| P(>|z]) P(>|Chil)
Journal CB Negative | 0.028 0.05
BD Negative | 0.031 -
Dissemination Yes Positive | 0.02 0.02
Motivation (research) Scientific Negative | 0.0002 4.999e-07
Motivation (publication) | Scientific Negative | 0.030 0.05
Practitioners | Negative | 0.028 -
Author capacity Academic Negative | 0.04 1.594e-04
Recommendations Yes Positive | 0.001 7.227e-04
Research ongoing Yes Positive | 6.95e-05 1.351e-05
Funding local NGO No Negative | 0.01 8.025e-04

The model was very similar to that reported absuggesting that the initial response variable

is representative. However, journal differencesabee significant, with CB joining BD with
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lower levels of implementation (fig.22 (a)), anddings applicable at the species level only
was removed from the model. This could be due wonjal differences reflecting this variable,
as CB and BD have the lowest proportion of findiagplicable at a species level (fig.22 (b)).
Motivation behind publication also increased itglaratory power, with the purpose of
publication to practitioners becoming significantipegatively correlated with the
implementation of conservation action, further supipg the assertion that publication is not

an adequate form of dissemination to reach consenvpractitioners.

ml

BD CA cB 0
Journal Journal

Yes
species

Fractical implementation
Mo

Level findings applicable
I

multiple
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BC BD  CA CE 0

Fig 22 Journal level differences (a) in practical implemetation of research findings (excluding policy) (b)
in proportion of papers with findings applicable ata species level. CB and BD have the lowest levefs
both implementation and papers with findings appli@ble at the species level.

4.5 Single species analysis

69% (n=324) of the research papers included inath@ysis were focused upon a single
species, and had marginally higher reported lewdlsuptake than those that were not
(X?=3.95,df = 1,p= 0.04). This was not significant opoultivariate analysis.

There were two more variables added to the andlgssingle species papers: IUCN Red List

status, and perceived importance of the species.

4.5.1 IUCN listing status

IUCN listed species had a significantly higher leseimplementation than non-listed species
(fig. 23). Species for which the author was unawafestatus had similar levels of
implementation, but these responses mostly cama tlee USA and New Zealand where

national listing is used over the IUCN Red List.
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Fig 23. Relationship between IUCN listing status and uptakef findings. Findings relating to listed species
had a significantly higher proportion of uptake than those that were not listed (¥=10.18,df = 4,p=0.04)
CE=Critically Endangered, DD=Data Deficient, Threaened=any other category of threat,
Unaware=author not aware

4.5.2 Multivariate single species analysis

Analysis of the single species data gave a simii@mum adequate model (table 8), but the
significant interaction between recommendations #0@N listing status of the species
lowered the significance of the previous interatgi@and resulted in deletion of year, status of
study country, and author capacity from the mobelolvement of flagship species (p=0.06,
df=294) and endemic species (p=0.11, df=295) wexggmally non significant.

Table 8 Minimum adequate model for factors influencing theimplementation of research findings in
single species studies only (logistic regressionf£@90). Only the factor levels of significance arshown in
detail P(>|z|), otherwise only the significance dhe factor as a whole is represented P(>|Chi|)

Factor Factor level Direction| ~ P(>|z|) P(>|Chil)
Dissemination Yes Positive | 5.78e-05 8.853e-07
Motivation (research) Scientific Negative | 6.41e-05 3.589e-05
Recommendations Yes Positive | 0.32745 4.306e-04
Local NGO funding No Negative | 0.00138 1.990e-03
Research ongoing Yes Positive | 0.00113 1.220e-03
IUCN listing - - - 0.26
Recommendations:IUCN | - - - 0.01

listing

Although IUCN listing status was not significant asmain effect, there was an interaction
with recommendations (fig. 24). Recommendationsufeg of findings had no impact if the
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species was not listed or if the author was unawétée listing, suggest that it is important
for recommendations to be made, but this has nadng the species is not considered

-

CE DD ML Threatened Unaware CE DD ML Threatened Unaware

threatened.

Yes
(N
Yes
(N

0.4
0.4

Mo

Findings implmented (propn)
Mo

0.o
0.o

[UCN status [UCH status

Fig 24. The proportion of findings implemented according tolUCN listing status of the species (a) when
recommendations were made (b) when recommendatiomgere not made. In the ‘threatened’ category,
there was a large decrease in the levels of implentation in the absence of recommendations.
CE=Critically Endangered, DD=Data Deficient, Threaened=any other category of threat,
Unaware=author not aware

4.5.3 Conservation improvement

Only 24% of respondents thought that the consemwastatus of the species had improved
since they began their research, but whether gmorelent had answered ‘Yes’ or ‘No’ to use
of findings (fig. 25) was a significant predictofr this with a higher proportion reporting that
conservation status had improved if the findingd baen implemented. 73% of responses
were further validated by open-ended comment.

o

Answer to question based upon:

Unaware Worsened

IUCN listing 75
2 CITES listing 46
g Personal communication 136
- 2 Personal observation 117
- Long term trends 131
g The study in question 41
Follow up study 62

Improved

0.0

Research reported by others 84

Findings taken up

Fig 25. The relationship between conservation status and tipke of findings. There was a significant
difference in the conservation status depending amptake of findings (X*=23.4,df = 4,p= <0.001).
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4.6 Geographical determinants of implementation

The majority of research (60%) was carried out @vedoped countries. There was a highly
significant difference between journals?x90.34, df = 8, p= <0.001) in the proportion of
research that was carried out in developed andagwg countries (fig. 26), but there was no

significant difference in the levels of implementatin developing countries by journal.

Country status

developed developing

oo 02 04 06 08 10

BC BD CA CB o]

Journal

Fig 26. Journal differences in the proportion of studies baed in developing countries showed only Oryx to
have a high proportion of developing country studis.

Of the studies based in developing countries, 50aespondents’ findings had been
implemented (n=179), (compared to 61% in developmehtries), 44% in terms of practical
implementation. 37% had a corresponding authodeesiin the study area, compared to 88%
in developed countries. However, 70% of the papas&d in developing countries had at least
one author from the country of residence. There wasrelationship between year of

publication and the proportion of papers with restdauthors.

Although residence of author did not have suffitierplanatory power to remain in the
original model (table 6), it had been hypothesifed studies in developing countries would
have higher levels of implementation if residenthaus were involved in the research. This
was not true for developing countries, with neithiesident corresponding authors, nor

whether there was any author resident, impactirogn Ugvels of implementation (fig. 27).
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Fig 27. Implementation of findings in developing countriesaccording to author residence. There was no
significant difference in proportion of findings implemented (a) with a corresponding author residento
the country of study ()¢ = 0.02, df = 1, p= 0.89) (b) with any author resieht (X?=0.22,df = 1,p=0.63)

Further analysis, however, revealed a three wagraotion between: status of the country,
whether or not the authors were affiliated to NG@&rnment, and whether authors were

resident in the country of study.

Table 9. The interaction between country status, ahor affiliations, and author residence. Summarised
output of logistic regression showing the signifiaace of the three way interaction in the model

Factor P(>|Chil)
Country status 0.03
Author affiliations 0.0003
Author residence 0.34
status:affiliations 0.22
status:residence 0.15
affiliations: residence 0.22
status:affiliations:residence | 0.03

This was due to the fact that author affiliatiomsl aesidence have more of an impact in
developed countries than in developing. In develgmountries, a high number of co-authors
resident to the country had NGO or governmentiafidns (fig. 28 (a)), but this made no

difference to implementation of findings. Howevigrere were lower levels of implementation
when only the corresponding author was residetitéacountry (n=10), even than when there

was no author resident to the country (fig. 28.(b))
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Fig 28. (a) Author affiliations and (b) proportion of findi ngs implemented, as a function of whether both
(Both), co-authors only (Co), corresponding authoonly (Cor), and no authors (None) were resident in
developing country studies. The majority of residetico authors had NGO/Govt affiliations, but this dd
not result in higher levels of implementation

To highlight this, the few studies in developedmoes in which neither author was a resident
in the area actually had a significantly lower grdn of findings implemented than those in

developing countries (fig. 29).
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Fig 29. Proportion of findings implemented in devalped and developing countries when there was no
resident author. Developed countries had lower leV®of implementation.

To further emphasise the reason for three way antem, fig. 30 shows that NGO or
government affiliations are likely to result in ilementation of findings in developed

countries when co-authors are resident to the cpwhistudy, but not in developing countries.
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Fig 30. Levels of implementation according to authoaffiliations when co-authors are resident to the
country of study in (a) developing countries (b) deeloped countries. In developing countries, theresino
difference in findings implemented dependant upond author affiliations, but in developed countries
NGO/Govt affiliations are an important predictor of implementation of findings.

4.6.1 Multivariate analysis of factors influencimgplementation in developing countries

The significant difference between developed ankldping countries, and the interactions
described above suggests that different factorsempowvhether or not findings are
implemented in developing countries to developduae($ame variables were significant upon
multivariate analysis of developed countries as tfee whole data set and the model is

therefore not shown).

For developing countries, as suggested by theactiens above, whether or not the author
was academic made no difference to implementatidmdings. Also, when funding bodies

were regressed against the response variable, Weeno significance for local government
as there previously had been, and funding by iatesnal NGOS was retained in the
minimum adequate model. Only co-authors affiliateth a local NGO had an impact, but this

was not retained in the model (table 10).

Table 10. Minimum adequate model for factors influecing the implementation of research findings in
developing countries only (logistic regression (dft70). Only the factor levels of significance are shwn in
detail P(>|z|), otherwise only the significance dhe factor as a whole is represented P(>|Chi[)

Factor Factor level Direction| P(>|z]) P(>|Chil)
Motivation (research) Scientific Negative | 0.0006 0.0001
Research ongoing Yes Positive | 0.0003 0.0002
Funding local NGO No Negative | 0.049 0.012
Species level species Positive | 0.11 0.046
Recommendations Yes Positive | 0.006 0.002
Dissemination Yes Positive | 0.02 0.007
Funding international NGO No Negative | 0.048 0.047
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None of the factors had the same level of signifteaas in the previous model, again
suggesting that factors not controlled for in teisidy may influence implementation in
developing countries, but the relative significarafeboth targeted and ongoing research

remained high.

4.7 Forms of dissemination facilitating uptake

37% of those who disseminated their findings thfoagiorm other than the scientific paper
did not have their findings taken up. It is therefamportant to identify what forms of

dissemination facilitate uptake and to which staiteéér groups

4.7.1 Media

51% of those who had disseminated their findings sib through the media. Findings
disseminated through the local media were sigmflgamore likely to be implemented
(z=2.7,df=347,p= 0.005) the most important prediadd which was the local newspaper
(z=2.93,df=345, p=0.003). There was no significampact of dissemination through
international media on uptake of findings.

4.7.2 Direct communication with stakeholders

All forms of dissemination had higher levels of ileqpentation apart from the category
‘other’ which included forms such as website dissetion (fig. 31). Those that significantly
explained the variation around the response varialpbon logistic regression were;
communication to local communities, local NGOs,erntational NGOs, and government

bodies within the study region. Dissemination tagitioners was non-significant in the glm.
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Fig 31 Relative importance of dissemination to different akeholders. Levels of implementation were
significantly higher when findings were disseminate to local communities (¥=15.7,p=<0.001), local NGOs
(X?=14.31,p=<0.001), international NGOs (¥20.01, p=<0.001) and local governments $X34.9,p=<0.001).
There were marginally higher levels of implementatin following dissemination to practitioners
(X?=2.37,p=0.01) but not scientists. (In all cases,=f)

There were significant interactions between locammunity and local NGO (z=2.013,
df=347,p=0.04), and international NGO and local &owment (z=2.14,df=347,p=0.03), which
made each factor insignificant as main effectstifasranalysis of the interactions showed that
if respondents answered either local community arall NGO, or both, the levels of
implementation were high, whereas if they answereither the implementation levels were
significantly lower. Exactly the same pattern waers for international NGO and local
government, suggesting that dissemination to lcomhmunities or local NGOs serves the
same purpose, and similarly for local governmentsl anternational NGOS, perhaps

suggesting a level of communication between themggo

4.7.3 Forms of direct communication

Findings were more likely to be taken up if comnuatéd in the form of a report (z= 3.5,
df=347,p=<0.001) or public meeting (marginally,z32347,p=0.048). The two most
important explanatory variables were personal comoation (z=3.51,df=347,p=<0.001), and
policy documents (z=4.18,df=347,p=<0.001).
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4.7.4 Minimum adequate model for all disseminatioariables

Media, stakeholders, and forms of communicationeweombined to identify the most

important predictors of uptake of findings (tablg.1

Table 11 Minimum adequate model for the main disseminationdrms influencing the implementation of
research findings (logistic regression (df=334). Tdhfactor levels of significance are shown in detait(>|z|),
and the significance of the factor in the model ieepresented P(>|Chi|)

Factor Factor level Direction| P(>|z]) P(>|Chil)
Communities (Q48R1) | Yes Positive | 0.62 6.022e-06
Local NGO (Q48R2 Yes Positive | 0.36 8.299e-04
Intl NGO (Q48R3) No Negative | 0.08 3.371e-04
Local Govt  (Q48R4) Yes Positive | 0.28 3.518e-05
Personal Communication | Yes Positive | 0.047 0.03

Policy Document Yes Positive | 0.002 2.123e-04
Q48R1N0:Q48R2No No Negative | 0.048 0.04
Q48R3N0:Q48R4No No Negative | 0.040 0.02

The significant explanatory variables of uptakdindings are: dissemination to communities,
local and international NGOs, and local governmearsd the most important forms of
communication were policy documents and personamneonication. Local media

dissemination, public meetings, and reports no dorftad sufficient explanatory power to
remain in the minimum adequate model. This suggéstsliocal forms of communication are

most important to promote implementation of resedircdings.
4.7.5 Number of different forms of dissemination

There was a significant relationship between thenler of different stakeholders the
information was communicated to (including media)d aimplementation of findings
(X?=81.6,df = 5,p=<0.001). The apparent anomaly teeels of implementation were lower
with only one outlet of dissemination than whenré¢h&vas no dissemination (fig. 32) is
perhaps due to the fact that further analysis efdéta revealed most of these cases to be those

in which findings were communicated to scientistdypwhich would not be expected to
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facilitate dissemination of findings. After 3 forntd dissemination, there was no further

significant increase in levels of implementatioig.(82).
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Fig 32 The relationship between number of outlets of disseination and uptake of findings shows a
general increasing trend in implementation of findngs with number of forms of dissemination. There wa
no significant difference when findings were disseimated to only one stakeholder (z=1.2,df=342,p=0.19
but the proportion of findings implemented increase significantly at 2 forms of dissemination
(z=3.4,df=342,p=<0.001) and again at 3+ forms ofstiemination (z=5.1,df=342,p=<0.001)

4.7.6 Practical implementation response variable

When practical implementation was taken as the oresp variable, the same variables
remained in the model, but local communities wasawed from its interaction with local

NGOs and gained in significance (table 12). Loaalegnments were more significant but still
interacting with international NGOs, and the maghgicant form of communication became
personal communication. This again emphasises tiportance of dissemination to local

stakeholder groups in accessible forms

Table 12. Minimum adequate model for the main dissaination forms influencing the practical
implementation of research findings only (logistiadegression (df=333)). The factor levels of signifamce are
shown in detail P(>|z|), and the significance of ghfactor in the model is represented P(>|Chil)

Factor Factor level Direction| P(>|z|) P(>|Chil)
Communities (Q48R1) Yes Positive | 0.04 7.415e-05
Local NGO (Q48R2) Yes Positive | 0.43 0.01

Intl NGO (Q48R3) No Negative | 0.63 0.01

Local Govt (Q48R4) Yes Positive | 0.17 6.796e-05
Personal Communication | Yes Positive | 0.009 0.01

Policy Document Yes Positive | 0.03 0.02
Q48R3N0:Q48R4No No Negative | 0.008 4.755e-03
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Although dissemination to practitioners increasedgignificance (X = 7.59,df = 1,p=0.005)
this again did not have sufficient explanatory powe regression with the other forms of

communication.

4.8 Validation of response sample

In a validation of 60 author responses for whettesmommendations’ had been made, 14 had
answered ‘yes’ in the survey but had not made recendations that the author believed to be

‘concrete’.

There was a slight yearly bias in the response Eamjith responses received from only 23%
of the 2000 sample compared to 32% in 2005. Thigke&dy due to a higher proportion of
changed email addresses from 2000, but there wgearty difference in implementation (fig.
2 (b)). Authors in 49% of the non-response sampleeps had academic affiliations only, as
was also the case in the response sample. There waleo similar percentages of
corresponding authors resident in all continen&rtafpom Asia, which appears to have been
under-represented in the analysis. 72% of the Bepanse papers were single species,
compared to 67% in the response sample. Averaggl&&eholar citations were also similar,
1.45 in the non response sample compared to 1.#Beirresponse sample. The response
sample therefore seems to be representative ¢faimgle as a whole in terms of attributes of

the research paper.
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5. Interviews with practitioners

5.1 Use of information

5.1.1 Role of Research in Conservation Action

All practitioners interviewed believed that reséaptays a role in conservation action, but to
varying degrees. The two interviewees most heamiplved in scientific research saw it as
paramount, and emphasised the role of monitoringcanservation action. The eight
respondents currently working as full time prachtrs in the field thought that it was
important to base conservation on good sciencéhand a basic knowledge of the species, but
that there is a certain point at which it can beeamsearch for research’s sake, rather than
research to inform conservation action. An exam@se given of an invasive fly threatening a
study species, and the research concentrated erats impacts rather than how to eliminate
the threat, when it has already been proven thatg detrimental. One respondent likened
research to ‘bullets in a gun’, and gave an examopleesearch proving that a bird species
nested in the mangroves, which had not been prsljidamown. Two other interviewees gave
it a non-essential role in that it is only usefutranslated into practical use, and emphasised
that existing information should be used only agualeline, but acknowledged its role in
gaining funding.

5.1.2 Type of Research

When asked what type of research was most usefobmservation action, responses were
varied. The basic ecological research coveringridigion, abundance, and trends was
mentioned by five respondents. Three respondergse@l most value in methodological
research papers, and two mentioned habitat reqairesrof the species. When probed as to
whether they thought applied or basic research mwae important to them, two answered

applied, two both and the rest that it dependecdh e situation.
5.1.3 Routinely consulted sources of information

All but one interviewee mentioned local sourceshsas local communities and individuals
who have information that is not available anywhalse. Five respondents specifically stated

that this was the most important information sourGeey literature, reports, and local
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scientists were also mentioned. Six intervieweegulegly gained information through
communication with experts and through networkserimet searches for primary literature
were mentioned by all interviewees, five of whone@fically mentioned Google. However, it
was emphasised that this information was not alveagy to obtain and that sometimes there
was no relevant literature available. One responteheved that the in house research was

the most important information source.

5.1.4 Role of published research in conservatioriian

Every interviewee believed that publication had iemportant role to play in practical
conservation action. Publications were given a mejte in generating funding and raising
awareness of species, with key papers believedwie had a huge impact in this respect. One
respondent said it was important to enable compasisf their research findings with those of
others

One respondent specifically answered that it depeéngon the journal, and that they found
the lower impact work more amenable to implemeatsin the field. Five further respondents
similarly suggested that there is an issue in soate of the really relevant information, that
may be more intuitive or speculative rather thaseldaon robust sampling mechanisms, is not
published in high impact journals, and that low aopjournals are often more useful. One
respondent suggested that national journals arttarlforum for the low level management
issues not published in peer-reviewed journalsr poactitioners suggested that there is a gap
between the published ‘high level’ science andltweer level applied conservation research.
It was suggested that if conservationists worketth Wie view to publishing their results, they
would think more about the robustness of methodobkgd could bridge this gap to produce
scientifically valid but applied research that ne&slgain more importance in the conservation

society.

The low capacity of developing countries was a camriheme, with some emphasis placed
on the issue that managers would often not undetdtae information presented to them in
journal papers, and that there is often a languzayeier. It was suggested that the key
messages and issues need to be simplified andat@ehsnto practical guidelines. It was the
general consensus that conservation should be basexlidence, but that it needs to be
disseminated in a form more accessible to prangti®. Two respondents stated that
publications are often not turned into documentsrianaging species on the ground, and that
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when foreign researchers take data out of the cpdiot publication, it rarely feeds back into
the country. One interviewee felt that the ‘publasid perish’ syndrome could detract from
conservation in the field, and another suggestatittte goals of researchers were not aligned
with those of practitioners, spending long periedging publications when '99.9% of the
managers’ in their country do not read journalsvdis suggested that researchers need to be
trained to use the grey literature, and practitien® use primary literature. It was also
suggested that there was a bias of research toweamgerate countries.

One interviewee suggested a role for publicatioproviding a solid scientific basis, but that it
has to be practical, and suggested that ‘fire iing/twas necessary rather than publishing.
None of the other practitioners mentioned credipilbut when prompted they suggested that
although it is a slightly academic viewpoint, gaweents will take it more seriously and it
does provide validation. Five respondents said ithdid not matter to them personally, and
that fieldwork record is more important, but twospendents stated that they do feel
comforted in the knowledge that there has been mge@w. Most said it did not matter locally

if the information was of peer review standard

5.1.5 How often is the scientific literature congad?

Two of the respondents (currently based in the WKjcated that they read journals regularly.
One respondent said that they glanced at absteaety week to get an overview. Five said
they only consulted journals when needed, and artetbat they did a literature search only
when needed but also had journal subscriptionsthemcsaid it depended upon availability
and time constraints. CB was mentioned six tim&3 f&ir, O four, and AC two. BD was not
mentioned. One respondent did not read specifimpls, but searched for relevant papers on

the internet. Five respondents also listed spseidlor local journals

Half of the interviewees only looked for researgedfic to their study species/system,
whereas the other half read a wider range of rebe&lo interviewees felt that they were able
to get all of the available literature. One resparidelt starved of literature, another felt that
they mostly relied upon contacting individuals adaining grey literature.
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5.1.6 Implementation of research findings

Seven of the interviewees said that implementattas mostly down to ‘in house’ research,
supported by, but not necessarily based upon,iegigiformation. It was emphasised that
each situation is unique, and therefore action tkabe adaptive in accordance with the
complexity of the situation on the ground. Two stadt it was important to have a research
base, but that there was a time-lag, and thatcibusiter productive if a practitioner has to wait
until publication rather than be informed of theearch pre-publication. It was also pointed
out that although they incorporate existing infotimg, it was often not available for their

study species. One interviewee suggested thatutmess of a conservation action would be

determined more by the experience of the stafierathan the research basis.

5.2 Reporting of information

5.2.1 Target audience

All of the practitioners interviewed reported thet@me/progress of the conservation action
in some form. When asked about their target audiesnmed main forms of reporting, all
respondents cited the institutions involved in tbenservation programme, with two
respondents offering no further audience becausenttitution has its own mechanisms for
dissemination. Funding agencies were also giveh imgportance. Conservation programmes,
practitioners doing similar work, and local comniigs were also mentioned frequently. As
the main audiences were largely non-technical, rieygp was achieved through direct
communication, summary reports, media, workshopsp@ programmes, and newsletters.
One respondent stated that the managers of parks the most important group for
dissemination, and that local journals were ustdulthis. Three respondents mentioned the
need to inform the international community and ogwentists through direct communication,
journals, workshop proceedings and reports. Onthdursuggested that the different issues
involved need to be considered together, and thiat required dissemination to multiple

stakeholders.

All but two interviewees had been at least a ctvaubf a scientific paper at some point in
their career, and three had published several.vdioin behind publication included; profile-

raising of the organization, to be known in theeatific community, and to feed information
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into the wider conservation world. One respondeoted that although he had seen the
publication cited in policy documents and usedrgua practical measures, he was unaware as
to whether it was translated into conservationoactMost respondents indicated that they felt

it important to publish information, but strugglexdfind the time.
5.2.2 Most important forms of dissemination to ptamners

Six interviewees suggested that local forms of coamigation were most important, through;
forums, direct communication, local guidelines, mmas, training of staff, workshops,

seminars, contacts, and media, described by opemdsnt as ‘practical tools informed by
solid science’. Two respondents specifically stateat the publication of the paper allows
them to locate the research, but that they stijuired direct communication if it was to be
used. Three respondents mentioned that local an@ pecialised journals had a better

chance of reaching practitioners.

Two practitioners felt that the internet, althougst currently practical, would be the best form
of dissemination because primary and grey liteeat@aches only a limited audience. One
practitioner suggested that focused conferences weost important, and another the

scientific literature.
5.2.3 Barriers to personal use of scientific resehr

All respondents felt that there was a gap betwesearch and practice, with some suggesting
that one of the major issues was the lack of pabba of conservation failures. One
respondent felt that the main barrier was the tfaat much of the relevant information has not
been published, rather than inappropriate dissdmmaf existing information.

Issues of accessibility and finance were mentidnedvery respondent. Most also mentioned
time lags, with the requirement for immediate attimaking it implausible to wait for
publication of research. The enormity of searchiag also a time issue. One respondent cited

bureaucracy in their country as a barrier, withowdfs not open to new research.
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6. Discussion

6.1 The conservation impact of scientific research

The levels of implementation reported in this sty8y%) are remarkably similar to the
figures reported by Flashpohler et al (2000) anch@&@od et al (2002) of 57% and 54%
respectively. These estimates had previously bemsidered over-optimistic, particularly
with reference to the low figures of institutiongdtake of research findings reported by Pullin
et al (2004) and Sutherland et al (2004) Howevdnisivit is likely that researchers would
over-report rather than under-report the use af firelings, 60% of the ‘yes’ responses were
qualified by relatively detailed further commenBok 1). It should be emphasised that Pullin
et al (2004) incorporated only the use of the dcliterature, not the possibility that the
research had been disseminated and incorporatethar forms, and more positive figures
have been reported for species action plans ivBiéBoersma et al, 2001; Clark et al, 2002).
Interestingly, the levels of implementation werghgst when the corresponding author was
from Australasia, similar to the findings of PullghKnight (2005), suggesting that there are
certain areas in which conservation managers ane ramenable to the use of scientific

literature.

It is also worth noting that the figures reportentehconstitute responses from only 33% of the
appropriate literature included in the initial sdeaprhis figure could therefore incorporate

some element of respondent bias towards those wimmiegs had been implemented, rather
than self reporting. However, validation of the heut and research characteristics with a

sample of non-respondent papers showed attriboiies similar (section 4.8).

It could be suggested that the 47 % of findingslem@nted in practical conservation action
(table 2) rather than policy (table 3) is a moreuaate figure, but there is justification for
including these responses as a ‘yes’ in the mgjofithe analysis, as the findings taken up are
being used to develop species action plans andypalr by specialist groups such as the
IUCN. Even if this is not immediate practical acticstudies have suggested that this has

practical use (Fuller et al, 2003; Boersma et@D12 Lunquist et al, 2002)
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It is perhaps a sign of the scale of the issuesnding conservation science that, given the
current state of biodiversity (Bini et al, 2005)dataking into account that the research
examined was from five of the major conservatiomijals over a six year period, a roughly
50% level of implementation could be seen as ogtimi These journals provide the main
forum for the best quality conservation research, which it is widely agreed that
conservation actions should be based (Smallwoad, &@000). Equally disturbing is that this
figure has not increased since the studies by Qminet al (2002) and Flashpohler et al
(2000), despite the increasing recognition of teedhfor better links between researchers and
practitioners (Meffe, 1998; Fazey et al, 2004; BEergast et al, 1999; Underwood, 1995;
Pullin et al, 2004; Sutherland et al, 2004). laliso entirely possible that the research findings
played less of a role in implementation that ththexs are aware, and indeed 15% thought

that it had played only a minor role.

6.1.1 Conservation success

It should be stressed that the measure of congamvatpact considers uptake of findings
only, and is not a measure of actual improvemernthé status of the species. Inclusion or
upgrading on the IUCN Red List, for example, doet gonstitute actual action (and is often
in fact a sign of worsening conservation statujjoagh the results suggest that findings
based on species in any category of threat are fikelg to be implemented (fig. 23). That
only 51% of those whose findings had been impleetrtelieved that there had been an
improvement in conservation status underlines ploisit, although many respondents felt it
was too early to assess impact. However, for sispgkries studies conservation status was
more likely to have improved if the findings haccheamplemented (section 4.5), in line with
the findings of Boersma et al (2001) and Gratwiekal (2007) that use of science improved
species conservation. Although this is perhapsestibe, and those whose findings had been
taken up would be likely to either be more awareemort a positive impact, opinions were

mostly based on evidence such as long term momngarends (fig. 25).

6.1.2 Journal level correlates

That the two journals with the specific aim of irdhcing conservation practice, BC and O,

(fig 7.(a)) had the highest levels of implementatiand that significantly lower levels of
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implementation were seen for research from BD, sstggthat journal differences in the type
of research being published (France & Rigg, 19@8)ctinfluence implementation. However,
BD also had significantly lower levels of dissention; shown to be one of the main
determinates of implementation of findings. Thisugled with the fact that journal level
differences were not significant in multivariateabysis, suggests that other factors were
involved in implementation rather than the chanasties of the journal.

It would also seem that neither Impact Factor & jiurnal, nor the number of individual
paper citations had any reflection upon implemeamtatf findings, suggesting that although
citations are a measure of how widely read thearebeis in the scientific world, this is not
representative of findings being implemented inttual conservation action. Indeed, these
findings are supported by the interviews with cowaton practitioners, who paid no regard to
citations and Impact Factor; regarding them as ewadltools and suggesting that they found
the lower impact journals of greater practical (sextion 5.1). Although citation analysis may
have its merits (in terms of the communication a@timodological techniques to improve the
quality of conservation research for example, dofanot sufficiently controlled for in the
study) it does not appear to reflect the utilitytioé research in the real world, not even at a

policy level.

6.2 Factors influencing implementation

There are obviously a multitude of factors that e#eract to either prevent or promote the
implementation of findings in conservation actiéraZey et al, 2004; Fleishman et al, 1999),
and these will differ on a case by case basis doupito the complexities and context of the
situation on the ground. This much is intuitive aedident from both the practitioner
interviews (chapter 5) and the fact that very fewtdérs had adequate explanatory power for
the variation around the level of implementatiorfinflings (table 6). Whilst it is impossible
to identify empirically the factors that preventaige, that lack of involvement of stakeholders
was identified by authors highlights the ‘gap’ beém research and practice (Meffe, 1998).
That political climate is placed so high stres$esdomplexity of such analysis, as there will
be many situations in which the factors identifiedl have no impact whatsoever on
implementation of findings. Indeed, practitione@ncbe involved from the start and the
findings still not be implemented due to factorctswas lack of hostility amongst local

communities and bureaucracy (Fleishman et al, 1989)as possible, however, to identify a
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few key factors that can be generalised as inflignienplementation levels of the data set as
a whole. Regardless of the potential biases discugs section 6.1, the sample size was
sufficient to dampen down these down to enablelid e@sessment of the factors facilitating

implementation of scientific research into consgorapractice.

6.2.1 Main factors facilitating implementation ofridings in conservation action

Findings were more likely to be implemented whereast one of the authors had NGO or
government affiliations. This is not surprising, M6&0Os and government bodies have greater
capacity to initiate or influence a project on treund (da Foncesca, 2003); emphasised by
the finding that projects funded by such organisetihad higher levels of implementation,
and indeed funding by local NGOs was one of thennpaedictors of uptake of findings. To
add to this, amongst those who did not dissemimat@ form other than through the peer
reviewed paper, a significantly higher proportidnesearch findings were implemented when
authors had NGO or government affiliations rathHeant academic (fig. 19). These results
support the assertion of Clark et al (2002) th&rdcsts in academia need to co-operate with
institutions such as NGOs and government agenoeschieve conservation management
outcomes, and are similar to the findings fromdpposite side that US species recovery plans
(Boersma et al, 2001; Gerber & Shultz, 2001), ar@PB (Harding et al, 2001) were more
effective and less likely to miss key scientifiddance respectively when scientists were part
of the authorship team. This was not the case weldping countries, however, with the

capacity of the author seemingly having less ahgpact (section 4.6).

Findings that were further disseminated were mikedyl to be taken up than when the only
form of dissemination was through the scientificeffature, as was research addressing
conservation management problems, ongoing reseaaold, research that had been
contextualised through solid recommendations. Tdieevof long term research in terms of its
impact in facilitating dialogue between scientst&l managers, and on a broader policy scale,
has been noted in Tanzania (Durant et al, 2007)Bordeo (Meijaard & Sheil, 2007), and
was shown here to be highly correlated with theleamgntation of findings, particularly in
leading to practical conservation action.
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That many factors interact on a case by case bagdluence implementation (Fleishman et
al, 1999) is also evident from the fact that vaealsuch as; threats to species, status of the
study country, involvement of resident authors, dne incorporation of socio-economic
factors were all significant alone but not predistof implementation. Similarly, there was no

one factor that influenced uptake of findings doanithy over the rest.

Author perceptions that adequate disseminatiomgluament of threatened species, practical
recommendations, and involvement of stakeholderg weportant in the implementation of

their findings (fig. 4; and similar to the findingg Flashpohler et al, 2000) were therefore
corroborated by the survey analysis, as was thertass that it was the local stakeholder
groups who were most important in facilitating adfig. 5), emphasising the need for local
collaborations.

6.3 Geographical determinants of research and impieentation

6.3.1 Is scientific research directed towards theas in which it is most required?

Of the studies included in the sample, only 40%engased in developing countries. Of the
developing country studies, only 37% had a residentesponding author, although 70% had
at least one author resident to the area. Thisaperheflects the assertion by practitioners in
countries such as Madagascar and India (sectiod)3Hat there is no importance attached to
the publication of research locally, and that laamg barriers and finance inhibit local

researchers (Foster, 1993; Dudgeon, 2003). Thiststadoes not appear to have improved
over the six years of the survey period, despitzei@sed recognition that this is an issue
(Dudgeon, 2003; Dahbouh-Guebas et al, 2003).

The figures of authorship reported here are sinidahose reported by Fazey et al (2005) and
Dahbouh-Guebas et al (2003), suggesting that timplsawas representative of the literature
in this respect, although Fazey et al (2005) requbd lower percentage of studies in lower
income countries (28%). This discrepancy could be tb the inclusion of Oryx in this
sample, which had a large proportion of researdedban developing countries (fig. 26),
suggesting that the 40% figure is due to journaklleattributes and could even be an

underestimate of the literature as a whole. It Wwoagem, therefore, that although there are

71



some exceptions, the scientific literature does adequately cater for the research
requirements of conservation in developing coust(ferance & Rigg, 1998; Dudgeon, 2003;
Fazey et al, 2005).

6.3.2 Implementation of research in developing caues

The slightly lower levels of implementation in déyging countries (50%) suggest that the
literature surveyed had some conservation impatttéee areas, but not as much as would be

anticipated in areas harbouring the majority oflbrersity (Fazey et al, 2005).

Although it has been hypothesised that conservatsearch in developing countries would
benefit from the incorporation of resident authwith the capacity to build networks (Getz et
al, 1999), and with knowledge of local socio-ecorofactors and information sources (Fazey
et al, 2005; Kremen et al, 1998; Foster, 1993)eantisient echoed by the practitioners
interviewed; this was not reflected in the findingported from the author survey. There were
no differences in levels of implementation in depehg countries when the corresponding
author was non-resident or indeed when there wasesident author (fig. 27). Similarly,
author affiliations had no influence on the uptakdindings. Whilst it is not surprising that
different factors affect implementation in develmpiand developed countries, this is an
interesting statistic. One potential explanatiorulddoe that NGOs have less of an influence
in developing countries than developed, and thaegonents are less inclined or able to act.
It is more likely the latter than the former, agréh was still a significantly higher level of
implementation when co-authors were affiliated ¢@wal NGOs in developing countries
(although this did not appear significant in thenmmum adequate model), whereas the
influence of local government as a funding agenegame non-significant (see section).
NGOs have also previously been identified as thaidant force in such areas (da Foncesa,
2003; Foster, 1993)

The same study by Fazey et al (2005) identified 8086 of research in developing countries
relied on some form of international funding. Tiperhaps suggests that it is beneficial to
incorporate authors from affluent countries (FqQsi€93), as they bring with them funding,

which is likely to influence levels of implementati when capacity is low. This is supported
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by the finding upon further analysis that when ahly corresponding authors were resident to
the country, there was low implementation of firginalthough the sample size was small).
To add to this, although author capacity was ngiiicant as a single variable in developing
countries, there were significantly higher levelsiptake when the corresponding author was
affiliated to an international NGO. Similarly, theck of importance of local governments in
implementation of findings, a decrease in imporgaatlocal NGO funding, and an increase
in that of international NGO funding in multivargaénalysis (table 10) lends further support to
this. It is likely that in developing countries tiesue of low local capacity outweighs the

importance of author characteristics.

The best combination with regards to implementatioleveloping countries appears to be
when the corresponding authors are internationdl@nauthors resident, suggesting a need
for capacity building in these areas in order trélase local researcher involvement (Foster,
1993; Durant et al, 2007) and enable them to attréernational funding. Capacity building
could therefore be an important role for internadloscientific researchers, and there was
some evidence of this seen from the survey resgomsestudy by Frid (2001) led to the
conversion of one former poacher involved in theeegch to a park warden, and an important
part of the research by Seddon et al (2003) orAtabian oryx was to train local co-workers

and develop their ability to conduct and publisthependent research (survey response).

The above discussion would suggest that thereitiezeht factors driving implementation in
developing countries, such as lower capacity ardigad climate, not controlled for in this
study. There was also support for the hypothess ttiere is an added value for long term
research in developing countries to build trust aatiorks (Bergerhoff Mulder et al, 2007;
Durant et al, 2007; Meijaard & Shiel, 2007). It apps that NGOs, in particular international
NGOs, drive the implementation of findings in dey@hg countries.

6.4 Does the research published in the literature eet conservation needs?

It has been suggested that scientific research doesake into account the practicalities of
implementation on the ground (Meijaard & Shiel, 2Z)Gand that research diverts funds from
conservation action (Sheil, 2001) and can be apawrity in the field (Linklater, 2003). A

thorough assessment is therefore needed of thy wtilthe research that is currently being
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conducted in relation to real world conservatioeds It has already been established that
research is biased towards the developed world.t@3@nomic bias towards mammals and
birds (section 3.1) has also been seen in numerthes studies (Dudgeon, 2003; Bini et al,
2005; France & Rigg, 1998; Levin & Kochin, 2004lthaugh there was no taxonomic bias in

implementation of findings.

The lack of relationship between type of reseamuth immplementation of findings (fig. 15),
supported in the interviews by the varying prefesmnof practitioners for the different kinds
of research (section 5.1.2), is in line with theaason that the type of information necessary
in the implementation of a conservation action @ésyvmuch situation dependent (Linklater,
2003). Arguments as to whether scientific rese&groviding the type of information that is
needed could therefore be considered slightly @rcas it depends upon the level of current
knowledge and the conservation needs of the spedmes is given an extra dimension when
information required by policy makers is considerad broad questions are often favoured
ahead of narrow (Sutherland et al, 2006) in coht@snformation required by practitioners.
An assessment of the type of research in relatahe species conservation needs is beyond
the scope of this study. However, the main resefirchs reported here was upon threats, as
Harding et al (2001) and Meijaard & Sheil (2007ydauggested is most needed in species

conservation.

Research incorporating socio-economic factors dsasebiology was less common and more
likely to have been implemented, but perhaps ssimgly considering the growing
relationship between conservation biology and $ac@nces (Kleiman et al, 2000; Brooks et
al, 2006) and the need for practitioners to conssdeh factors (Salafsky et al, 2002) this was
not a main explanatory variable. This was perhajisancounted for adequately in the survey
(Q13, appendix I), as recommendations may have beem the context of socio-economic
factors even though the research did not spedyfitake this into account.

6.4.1 Applied versus basic research

To further take up the issue of ‘applied vs. basesearch; the more applied research focus of
‘evaluation of the efficacy of conservation measurdnad a higher proportion of

implementation than the more basic ‘investigatiqgecses biology for improved general
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understanding’, and this was only marginally nagngicant (fig. 15). Again, the importance
of each depends upon how much is already knowntaheuspecies and the urgency of the
situation. Assessments of HCPs in the US have iftEhia lack of knowledge of the basic
biology of many species (Harding et al, 2001), ap€dcies distributions (Tear et al, 1995) and
it is argued by some that no action should be laedcwithout a basic knowledge and
thorough assessment (Caughley & Gunn, 1996). Howvéle question as to ‘how much is
enough?’ (Tear et al, 2005) is unanswerable.

It is perhaps more prevalent in a discussion ofutiiy of conservation science research,
however, to think in terms of the concept defingdLimklater (2003) as ‘targeted’ research.
This is similar to that referred to by one praotigr as ‘applied science’, and it was the
consensus amongst the interviewees (section 5that)this middle ground is missing in
conservation biology; encompassing studies incatpay any type of research with a sound

scientific basis, but tailored towards an issudiofct conservation relevance.

This was addressed in the survey by the questitimeamotivation behind the research project.
Research focused on management issues has hiydoean more difficult to publish in peer
reviewed journals than general ecological rese@fédishman et al, 1999). However, there
was a higher proportion of implementation amongsipondents who had either addressed
conservation management issues or had the ainfarfimg decision making, and indeed this
was one of the main explanatory variables (tableA&@ademics are often incentivised to
conduct research that has relevance on a widee g€akey et al, 2004), but the results from
the practitioner interviews, and the inclusion pésies level research as a main determinant of
uptake of findings, provides empirical support tggestions that targeted and ‘lower impact’
research has more practical relevance and shoulyiviee more importance in peer-review
science (Aplet et al, 1992; Sheil, 2001; Prendergasal, 1999). This issue is particularly
important in relation to the fact that conservati@s limited funding (Ferraro & Pattanayak,
2006), which perhaps should be directed towardsebearch with practical application (Sheil,
2001).

The fact that the majority of studies addressedgéted’ science suggests that this is
necessarily gaining importance, but again this @¢dag a function of a biased sample rather

than the general state of scientific publicatiomde more likely by the fact that species based
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studies will be by definition more targeted thae thodiversity and ecosystem based studies
not controlled for in this analysis. However, itk was a bias in the sample towards those
whose findings have been implemented, this woulgl serve to emphasise the importance of

targeted research.

6.4.2 Inaccessible research and information gaps

Two of the issues raised by conservation practtisnn discussions about the role of the
scientific literature in species conservation wir@ missing gap between ‘high level’ science
and extremely applied conservation research, aadixs towards positive results (section
5.1.1). It was a general concern that results oflseovation action were not being reported
because they were not quite of peer-review quadityd that intuition and ideas were not
readily incorporated into the scientific literaturéndeed, an analysis of the success of tiger
conservation projects suggested that the most ariiormation was of little interest to
academic journals (Gratwicke et al, 2007). Pramtgrs also felt that there was a wealth of
knowledge available locally in journals, grey lagmre and unpublished reports that was
currently inaccessible internationally, an assarsapported by Fazey et al (2005), Meijaard
& Shiel (2007), and Dudgeon (2003). This informatioes not reach scientific journals due
to lack of capacity (discussed in section 6.3),eticonflicts (Fleishman et al, 1999) and

language and financial barriers (Dudgeon, 2003).

Peer review evidently plays a role in keeping ddierresearch at a high quality (Smallwood
et al, 2000), and although ‘lower impact reseamhth a sound scientific basis and
documentation of conservation failures should pdayarge role in this, it is difficult to
envisage the incorporation of more qualitativeruitive research without compromising the
standard. However, it is also clear that there list @f relevant information that is not being
published and there is currently no adequate fdaunts dissemination. Although this issue is
being increasingly recognised in conservation mefedSutherland et al, 2004, Pullin &
Knight, 2005), it is clear that conservation cob&hefit from this information becoming more
accessible internationally, particularly in an ailag management framework, although a
website with this purpose is being developed (Corad®n Evidence, 2007).
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Whilst this study did not adequately incorporateeggch reporting outcomes of conservation
action, the views of practitioners, along with aiseéd by Fazey et al (2004) suggests this is
lacking in the scientific literature, and needsg@n more prominence (Stem et al, 2005;
Salafsky et al, 2002; Kleiman et al, 2000), pattdy as this is valuable information that
needs to be available to the wider conservationnconity.

6.5 Dissemination of scientific information

It has been suggested that the major issue inattie df evidence based conservation is the
inadequate dissemination of research findings ifiP&lIKnight, 2005; Sutherland et al, 2004;
Fazey et al, 2004), and that the key to implemantas communication between academics
and practitioners (Meffe, 1998). This was suppoligdhe results of this study, as there were
higher levels of implementation when the peer-neei@ publication was not the only form of
dissemination, suggesting that the publication du&sreach conservation practitioners and
policy makers. Although there was some suggestioa time lag in the use of information
directly from scientific publication (fig. 20), thiis not efficient as conservation action is often
critical. However, whilst it has been suggested iractitioners are often left to locate and
synthesise information (Fazey et al, 2004), theh Hayels of dissemination reported here
suggest that this may not be the case and that @atyprs are taking it upon themselves to
disseminate their findings to relevant stakeholdershat the publication of the information

was only one output envisaged from the start).

6.5.1 Scientific publication as a form of dissemiian

There were lower levels of implementation when thapose of the publication was to
influence conservation practitioners than whenghgose was for scientific credibility and
dissemination to policy makers (section 4.3.3).sT¢ould be because in the former case the
respondents would likely be academics, whereasenldtter case they may themselves be
practitioners. Regardless, it further emphasisas plblication is not the best way to reach

practitioners, an issue highlighted by further caenis in the survey.

Although the practitioners interviewed did not trsmtves place much emphasis on

publication as an indicator of the credibility ditresearch (section 5.1.4), as also found in a
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study by Lach et al (2003), they indicated thas thas important to influence funding bodies
(Clark et al, 2002) and governments; the importasfcehose involvement has already been
established (section 4.3.2). An example of the imgmze of publication in giving research

credibility was described in the survey, when arpeoject that would have been harmful to
Spanish imperial eagles was withdrawn after a shhdBautista et al (2004) backed up work
that had previously been dismissed as not sciealljyi sound. The EU blocked further

attempts to build the road following distributiohtbe reprint (survey response). It is therefore
perhaps not surprising that those highlighting ifniéity and dissemination to policy makers

had similar high levels of uptake, as the two J@da are not mutually exclusive; and again
this suggests a role for the actual publicatiomfluencing matters at the policy level rather
than having immediate impact on the ground.

Whilst it is important to note that further dissaation was one of the main predictors of
implementation of findings, 34% of those who did dsseminate their research further had
findings implemented (20% when only academic aiftiins), and 36% of those who had

further disseminated did not. There therefore seenise two main issues at stake. Firstly,
how can the situation be improved so that thoseares findings imbedded in the literature be
utilised in conservation; and secondly, how caraesh findings based on solid science that
are of peer-review quality be best disseminatedofactical implementation in conservation

action.

6.5.2 Dissemination of findings reported in the eatific literature

In terms of dissemination of findings to promotaedewnce-based conservation, most of the
discourse to date has centred around developinghsmieacollate and synthesise all of the
information available in the literature to make ntore accessible to, and usable by,
practitioners (Pullin & Knight, 2005; Fazey et a0)04; Sutherland et al, 2004). Indeed, the
low levels of uptake reported in this study fordimgs not further disseminated, and the
consensus amongst interviewed practitioners thay #we not able to access all of the

available literature, provides further empiricabpart that this is an issue in conservation.

The process of systematic review, similar to thetesy used in medicine, has been purported

to be the potential solution (Sutherland et al,£Z@®ction 2.5.1). This would certainly help to
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alleviate some of the issues identified by Pullirk&ight (2005), and cited by practitioners

(section 5.2.3) as barriers to their use of litematof accessibility, time frames, and cost of
journals. Indeed, two of the practitioners intevweel suggested that the internet would be the
ideal way in which to disseminate findings. Howevwewould be a huge undertaking to assess
all of the relevant information, and brings witlsdme of the problems of peer-review such as

complexity.

It would seem that the development of such a mashamwould be beneficial in terms of
making information available to the wider conseimatcommunity. This is important in its
own right, particularly for widely applicable resela with a methodological basis. However, it
is perhaps not addressing the root of the problethat it is debatable as to whether it would
have any impact on the ground, particularly in dew@g countries where the situation is
most critical. It is also doubtful that practitiosevould be inclined to read lengthy reviews if
there are time issues involved, and such a reviewldvalso exacerbate the time lag between

publication and potential implementation.

6.5.3 Dissemination of findings for implementation

It would seem that evidence-based conservatiorbeahbe promoted by dissemination of the
findings by the researcher in forms other thangber-reviewed literature, as other forms of
dissemination are more likely to influence constova action in terms of case specific

conservation impact.

The results from the author survey suggest thaedigation of findings locally is important
for the implementation of research findings (setib7), as has been noted by Meijaard &
Sheil, (2007) and Bergerhoff Mulder et al (20073l &nis was supported both by the views of
conservation practitioners (section 5.2.2) andherrtcomments of respondents. It is perhaps
not surprising that local NGOs, government, and roomities are major influences, as well as
international NGOS. The importance of stakeholdellaboration has already been
emphasised, and local communities and local goventsnin particular seem to be of

paramount importance to ‘on the ground’ action.
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Given that many respondents stated that theirrgglwere implemented through uptake into
policy, it is perhaps not surprising that policycdments was statistically the most important
forms of dissemination. Regardless of this poténpseudo-replication, summarising the
relevant information into a policy relevant documen action plan would be expected to
facilitate uptake (Fuller et al, 2003). Personahoaunication also led to increased uptake of
findings, particularly in terms of practical implemtation, and the importance of this had also
been emphasised by the practitioners interviewecti 5.1.3).. That dissemination through
reports and public meetings were also significhat, presentation of findings at conferences
were not, only serves to suggest that the resdardimgs from peer reviewed literature need
to be simplified and presented on the level at whiey are applicable if they are to be turned
into practical tools for conservation. An increasethe implementation of findings as the
number of outlets of communication increased (sacdi.7), is probably indicative of the fact
that multiple stakeholders are often involved ims&rvation action (Salafsky et al, 2002), and

that research findings should be disseminated tomasy stakeholders as possible.

6.5.4 Contextualising the advocacy debate

It has often been suggested that scientists aregaperally successful at putting their
ecological research into a management context ¢F2§01). Conservation biology is a value
laden science (McCleery et al, in press), and wdrethir not researchers made concrete
recommendations for the use of their findings wadamgely significant predictor of

implementation, with a higher proportion of findsagmplemented when recommendations

were made.

Obviously, recommendations do not determine wheatheot research findings are taken up if
they are not thought to be relevant or practical,can be seen from the finding that
recommendations have a significant impact on thakepof single species research findings,
but only if the species is threatened (fig. 24)sHbuld also be noted that the tendency of an
author to recommend action perhaps serves to jtidgkkelihood of their pursuing an action
rather than a direct influence of the recommendatideishman et al, 1999), and it therefore
cannot be suggested that there is a direct caoelgbimilarly, some recommendations in the
sample were much more concrete (such as closuaespkcific beach during turtle nesting

season) than others (such as prevention of inttamuof alien species). Indeed, in an analysis
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of 60 papers for which respondents answered tltaimmendations had been made, 14 were
too general to be considered concrete or practeal, such limitations and subjectivity need

to be taken into account

However, there can be no doubt that contextualigindings into recommendations for
practical use can facilitate implementation of fimgs. It has been suggested that species-
based researchers should independently assess atatunonitor efficacy, and that scientists
should be removed from policy decisions and adwd&aller et al, 2003). However, the
results from this study have emphasised that gsterdre best placed to interpret their own
findings into management relevance, and should watk practitioners to integrate their
results into management; similar to the role suigges a study by Lach et al (2003). Any
arguments of scientists losing credibility if thigginslate their results in value-laden language
(Scott et al, 2007; Lackey, 2007) seem relativetlganvincing, especially considering that
those researchers who did not make recommendagemsrally did not have their findings
implemented, rendering this a moot point. Indeat practitioner noted when interviewed
that advocacy for management decisions was esktmtthange practices entrenched in the

bureaucratic system in his country

It is perhaps this apparent distinction betweemrrs® and advocacy that widens the gap
between scientists and practitioners, as the lateeoften wary of the former in terms of their
ability to apply results to real life situationsdatake stakeholders and context into account.
That findings were more readily implemented whesseiminated personally to stakeholders
and targeted to a specific problem emphasisesahdalthough it should be noted that some
of the authors were themselves practitioners withONand government affiliations, it is
unlikely that stakeholders in any capacity wouldreeeptive to a report of findings with no

apparent conservation application.

6.6 Limitations of the study and further research

The limitations inherent in any self-reporting bdisssessment have already been emphasised,
both for the issues of respondent bias, reliancautiior perceptions, and over-estimation of
the use of research findings. The study could Heeen improved in this respect by properly

defining the ‘concrete’ recommendations made, amagtthem in to the actions that were
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implemented. There was also some element of siNjgcin the survey design identifying
what constitutes conservation ‘impact’, and it wi#ficult to design a survey to be relevant to
the wide range of publications. Further researahiccattempt to solidify the link between
author perceptions and implementation by confirnthguse of findings at source. Given that
this study has identified geographical discrepandie implementation and the factors
influencing uptake, this could involve the analysfsfocused case studies by geographical
area, similar to work being done in the policydiéCourt & Young, 2003), perhaps involving
an analysis of the utility of specialised and Igoairnals as a tool for dissemination. Similarly,
research into the link between use of researchcandervation success could provide further
insights into the utility of research in terms dietfactors promoting actual conservation

improvement.

It would also be useful to examine the referendedosuments such as IUCN Red Lists and
action plans as this could provide a useful measfineeal world conservation impact. An

analysis of the use of literature by CITES, as m@pdrtant convention for species-based
conservation, would also have been useful to couddigse the issue on a wider policy scale.
This study also did not properly take into accohotw the research reporting conservation

outcomes is utilised, and further research coutd$mn this important aspect.

It could be argued, however, that rather than &rrtlesearch in this area there should be more
of a discussion on what the aims of peer-reviewlipation are in conservation biology, and if
it is to provide the science base for ‘on the gduspecies conservation there needs to
perhaps be a change in the emphasis of the systeards research with more practical

application.

6.7 Conclusions and recommendations

There are many circumstances in which conservaaions must necessarily be conducted
with a certain level of uncertainty, and based cacfical and intuitive action. There is also
little empirical evidence that scientific evideniceproves the quality of conservation action
(Lach et al, 2003). However, where possible, im@etation of conservation measures should
be based on high quality scientific evidence, oficiwhthe scientific literature is the main

source.
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The levels of implementation reported in this studyd the views of practitioners, suggest
that there is evidence for the use of science imsevation action, and that the research
published in the scientific literature does havecemtain degree of conservation impact.
However, considering the need for research to mfoonservation action, it is clear that this
science is not having as much of an impact asatlshor indeed could. This is particularly

true in the context of the limitations discussed\way and with consideration of the fact that
the conservation actions implemented according uthaa perceptions cannot be directly

attributed to their research findings. It shoulgoabe noted that the levels of implementation
reported here are for species-based research amdlymuch of the literature is devoted to
wider scale biodiversity issues which would be expe to be more difficult to translate into

practical action.

It is apparent from both the author survey and tgrager interviews that, although

publication of research has a role to play in coreen, its limitations should be accepted.
The role of the publication appears to be very muckerms of disseminating results to a
wider audience and providing credibility, rathearthforming the basis for implementation of
actions on the ground. Although this is importanits own right for improving and refining

research techniques, increasing knowledge, andpocation into action plans and policy, the
extent to which this is then transferred throughstdid action is debatable, especially as
Impact Factor does not seem to be an indicatoraftjgal utility. Publication also has a role

in attracting funding, which cannot be underestedatHowever, it does not seem that
practitioners have the appropriate access to tleatsficc literature, and they should not be the
target audience of publication. Indeed, it wouldsdhat given time-scale issues involved, the
findings should be applied pre-publication, esgfces practitioners place little emphasis on

peer-review as a form of credibility.

In terms of factors facilitating the implementatiohresearch; collaborations with government
bodies and in particular NGOs, targeted and ongresgarch, contextualisation of findings in
recommendations for their use, and local dissenainaif findings in a summary format or
through personal communication have been identiftetbe of paramount importance and,
aside from long term research, are all factors¢hatbe incorporated into general practice
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6.7.1 The peer review system

With regard to the type of research that is pubklishhigh impact journals should put more
emphasis on targeted research and less on thdeawighscience that is currently rewarded in
academia if the purpose is to publish research wihservation impact (although the
importance of high level science on a wider scalacknowledged). Conservation outcomes,
in particular conservation failures, should alsopoblished so that this can be fed into the

international community as well as on a local scale

Similarly, there is a definite need to incorporatere research from developing countries,
especially that involving local researchers, anthtke the information in the literature more
readily available. It does not seem that thereursenitly the capacity for conservation in these
areas to be suitably informed by scientific evidgrand for outcomes of research from local
sources to be published for this purpose. A requarg could perhaps be introduced that at
least one co-author to the paper should be residethie country of study to facilitate local

links and capacity building, along with adaptivermagement.

Journals should encourage papers with collaboraiviorship, as a mechanism both to
facilitate implementation of findings, and to pramdhe publication of information from
conservation organisations, much of which is cutyemaccessible. Indeed, collaborations
with NGOs and practitioners before commencing nesem an area would appear beneficial
to ensure that research is directed towards coasenvneeds, as this seems to have greater
value than pure academic research in the contgxtastical implementation

6.7.2 Promoting a forum for dissemination of non @ereviewed findings

It is clear that a large body of research in coregn is not being catered for by scientific
journals and is therefore currently inaccessibldil8V the solution of systematic review is
perhaps not yet plausible, a dissemination datat@dd potentially cater for this, allowing all
types of research at any level to be disseminateld international arena (Fazey et al, 2004,
Sutherland et al, 2004). It could be made cleartwifarmation had been peer reviewed, and
what information had not in order to alleviate Bswf quality assurance. This would alleviate

the time and capacity issues that practitioners faderms of publishing their own work, and
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facilitate adaptive management (Pullin & Knight08). The database could consist of species
names, similar to the IUCN Red List format (IUCN)OZ), and habitat types; each with a list
of all the available information, a summary of tieéevant findings, and links to publications
if applicable. Indeed, the IUCN has been identifeada potential umbrella organisation for

any such undertaking (Fazey et al, 2004).

6.7.3 Use of research findings for conservation iagb

Whilst a forum for dissemination is important on iaternational scale, in terms of actual
conservation impact it would seem that the bestepta start is at a local level. Researchers
should be encouraged to target their conservassearch and disseminate their findings
through local sources to multiple stakeholdersuditlg local communities. This should
include dissemination through personal communicadad summary reports, with explicit
recommendations and guidelines for use of findifigyss is particularly the case in developing
countries. Indeed, the process could perhaps beowag if evidence of local dissemination
was required by journals to demonstrate its releedan conservation before acceptance of the
paper. A non-technical summary of findings and neecendations for their use could also be
submitted along with the paper, which could alsmorporate any important information not
deemed to be of peer review quality. Additionatgsearchers should look to publish in local
and more specialised journals as well as the mgiact journals, because this will best serve
the two different aspects of dissemination; that@imunicating interesting findings to the
scientific conservation community, and communicatos the less novel research on a more

local basis.

It is evident that species conservation would herfedbm the use of all the available
information in the formulation of conservation acti Currently, whilst there are some
positive indications that many researchers are gingawith local stakeholders to translate
research findings into action, conservation is ilagkin this area. An emphasis on more
conservation relevant literature is needed, alonth woth improved dissemination and
improved links between researchers and local stdélels on the ground if conservation
biology is to form the basis of conservation praeti

85



References

Animal Conservation (2007) http://www.blackwellpighling.com/journal.asp?ref=1367-9430&site=1
(Accessed September, 2007) Blackwell Publishing.

Aplet, G.H., Laven, R.D. & Fiedler, P.L. (1992) TRelevance of Conservation Biology to Natural
Resource Managemet@onservation Biolog®(2): 298-300

Baker, J, D. & Johanos, T. C. (2004) Abundancéeftiawaiian monk seal in the main Hawaiian
Islands.Biological Conservatiori16(1): 103-110

Bautista, L.M., Garcia, J.T., Calmaestra, R. Glaén, C., Martin, C.A., Morales, M. B., Bonal, R.,
Vinuela, J (2004) Effect of Weekend Road Traffictbe Use of Space by RaptoBonservation
Biology 18(3): 726-732

Beier, P., Vaughan, M. R., Conroy, M. J. & Quiglel,(2003)An analysis of scientific literature
related to the Florida pantheFinal Report. Florida Fish and Wildlife ConsefgatCommission,
Tallahassee, Florida, USA.

Berenbaum, M.R. (2001) Interpreting the Scientifiterature. Differences in the Scientific and Lay
CommunitiesPlant Physiologyl25: 509-512

Berger, J. (1996) Animal behaviour and plunderechmals: Is the study of mating systems a
scientific luxury or a conservation necessi@iRos77: 207-216

Bergerhoff Mulder, M., Caro, T. & Ayubu Msago, @00Q7) The Role of Research in Evaluating
Conservation Strategies in Tanzania: the Caseedk#itavi-Rukwa Ecosyster@onservation
Biology 21(3): 647—-658

Bini, L. M., Diniz-Filho, J. A. F., Carvalho, P.jiRo, M. P. & Rangel, T. F. L. (2005) Lomborg and
the Litany of Biodiversity Crisis: What the Peersiaved Literature Say&onservation Biology
19(4):1301-1305.

Biodiversity and Conservation (2007) http://wwwisger.com/uk/home/life+sci?SGWID=3-10027-
70-35594842-0&detailsPage=journallaimsAndScdpesessed September 2007). Springer.

Biological Conservation (2007)
http://www.elsevier.com/wps/find/journaldescriptiows home/405853/description#description
(Accessed September, 2007). Elsevier B.V

Boersma, P. D., Kareiva, P., W. F. Fagan, J. AtlCknd Hoekstra J.M. (2001) How good are
endangered species recovery plaBigsBsciences1:643-649.

Bojorquez-Tapia, L.A., Brower, L.P., Castilleja,, Ganchez-Colon, S., Hernandez, M., Calvert, W.,
Diaz, S., Gomez-Priego, P., Alcantar, G., Melgargj®., Solares, M.J., Gutierrez, L. & Del
Lourdes J. M. (2003) Mapping Expert Knowledge: Regieing the Monarch Butterfly Biosphere
ReserveConservation Biology 7(2): 367-379

Brooks, J.S., Franzen, M.A., Holmes, C.M., Grote &Borgerhoff Mulder, M. (2006) Testing
hypotheses for the success of different consenvatiategiesConservation Biologp0:1528-1538.

Brown, J. & MacLeod, N. (1996) Integrating ecoldgio natural resource management policy.
Environmental Manageme0 (3): 289-296

86



Brussard, P.F. & Tull, J.C. (2007) Conservationl&yy and Four Types of Advocadgonservation
Biology 21 (1) 21-24

Caughley, G., and A. Gunn 199Bonservation Biology in theory and practi®&ackwell Science,
Oxford, United Kingdom.

CCF (2007) CCmeasures of Conservation Success Definitions@antceptgunpublished)
Cambridge Conservation Forum.

Clark, J.A., Hoekstra, J.M., Boersma, P., & Kare®a(2002) Improving U.S. Endangered Species
Act Recovery Plans: Key Findings and Recommendatidithe SCB Recovery Plan Project.
Conservation Biology6(6): 1510-1519

Conroy, M.J., Beier, P., Quigley, H. & Vaughan, M(R006) Improving The Use Of Science In
Conservation: Lessons From The Florida Panthmrnal Of Wildlife Managemefm0(1):1-7

Conservation Biology (2007) http://www.blackwellgishing.com/aims.asp?ref=0888-8892&site=1
(Accessed September 2007) Blackwell Publishing

Conservation Evidence (2007) www.conservationevidezom(Accessed July 2007)

Court, J. & Young, J. (2008ridging Research and Policy: Insights from 50 C&sedies Overseas
Development Institute, Working Paper 213

Crawley, M.J. (2002ptatistical Computing: An Introduction to Data Aysis Using S-Pluslohn
Wiley, New York

da Fonseca G. A. B. (2003) Conservation Science\&ids.Conservation Biology7(2): 345-347

Dahdouh-Guebas, Ahimbisibwe, F. J., Van Molle, RK&sdam, N. (2003). Neo-colonial science by
the most industrialised upon the least developeuhicies in peer-reviewed publishing.
Scientometric§6: 329-343.

Danielsen, F., Jensen, A. E., Alviola, P. A., Bal&®. S., Mendoza, M., Tagtag A., Custodio, C. &
Enghoff, M. (2005) Does monitoring matter? A queative assessment of management decisions
from locally-based monitoring of protected areBisdiversity and Conservatiohd: 2633—-2652

DEFRA (2005)Evidence and Innovation Strategy 2005-2008nsultation Document Department for
Environment, Food and Rural Affairs [Available ad] http://www.defra.gov.uk/corporate/Syear-
strategy/index.htnfAccessed August 2007)

Denny, P. (2001) Research, capacity building anpgosvmerment for sustainable management of
African wetland systemslydrobiologia458: 21-31

Di Stefano, J. (2004) The importance of ecologieakarch for ecosystem management: The case of
browsing by swamp wallabie¥allabia bicolo) in commercially harvested native forests.
Ecological Management & Restoratidn(1): 61-66

Drever, E. (2003Wsing Semi-Structured Interviews in Small Scale Rese&CIRE centre, University
of Glasgow

Dudgeon, D. (2003) The contribution of scientififdrmation to the conservation and management of
freshwater biodiversity in tropical Asldydrobiologia500: 295-314, 2003

87



Durant, S.M., Bashir, S., Maddox, T., & Laurenskn(2007) Relating Long-Term Studies to
Conservation Practice: the Case of the Serengeti@h ProjecConservation Biolog1(3):
602-611

Ehrlich, P.R. (2002) Human nature, nature consemvaand environmental ethiddioscienceb2:
31-43

Fazey, J., Salisbury, J.G., Lindenmayer, J.M. & @as, R. (2004) Can methods applied in medicine
be used to summarize and disseminate conservaseanmchEnvironmental Conservatiodil (3):
190-198

Fazey, |., Fischer, J. & Lindenmayer, D.B. (2005)dMoes all the research in conservation biology?
Biodiversity and Conservatiotd: 917-934

FerrardP.J. & Pattanayak, S.K. (2006) Money for Nothing€all for Empirical Evaluation of
Biodiversity Conservation InvestmenBLoS Biol 4(4): e105.

Fjeldsa, J. (2007) How Broad-Scale Studies of Regtand Processes Can Serve to Guide
Conservation Planning in Afric&onservation Biolog21(3): 659-667

Flashpohler, D.J., Bub, B.R. & Kaplin, B.A. (2008pplication of conservation biology research to
managementConservatiorBiology 14: 1898-1902.

Fleishman, E., Wolff, G.H., Boggs, C.I., EhrlichR?, Launer, A.E., Niles, J.O. & Ricketts, T.H.
(1999) Conservation in practice: overcoming obs&sbtb implementatiorConservation Biology.
13: 450-452.

Floyd, T (2001) Complexity simplified (but who'syiag attention) Ecology 82: 904-905

Foster, M (1993) Research, Conservation, and Gmigdion: The Role of Visiting Scientists in
Developing CountriesThe Auk110(2):414-417

France, R. & Rigg, C. (1998) Examination of theutfider effect’ in biodiversity research: patternd an
imbalances in the published literatubeversity & Distributions 4: 77-86

Freyfogle, E.T. & Newton, J.L.(2002) Putting scienu its placeConservation Biologyl6: 863—873

Frid, A (2001) Habitat use by endangered huemypgbicamelus bisulcus): cattle, snow, and the
problem of multiple causdgiological Conservatiori00(2): 261-267

Fuller, R.A., McGowan, P.J.K., Carroll, J.P., Dekke.W.R.J., & Garson, P.J. (2003) What does
IUCN species action planning contribute to the eovation processBiological Conservatiori12:
343-349

Gerber, L.R. & Schultz, C.B. (2001) Authorship ahd Use of Biological Information in Endangered
Species Recovery PlarBonservation Biology5 (5): 1308-1314.

Getz, W.M., Fortmann, L., Cumming, D., du Toit,Hilty, J., Martin, R., Murphree, M., Owen-Smith,
N., Starfield, A.M. & Westphal, M.I. (1999) Consation — sustaining natural and human capital:
villagers and scientist§cience283: 1855-1856.

Ginsberg, J. (1999) Global Conservation Prioritiésnservation Biologyt3 (1): 5-5

88



Google Scholar (2007) About Google Scholar. hphiblar.google.com/intl/en/scholar/about.html
(Accessed July 2007). Google.

Gratwicke, B. , Seidensticker, J., Shrestha, \lrmilye, K. & Birnbaum, M (2007) Evaluating the
performance of a decade of Save The Tiger Fundsiments to save the world’s last wild tigers
Environmental ConservatiorPublished online by Cambridge University Pres§t812007

Harding, E.K., Crone, E.E., Elderd, B.D., Hoeks&/]., McKerrow, A.J., Perrine, J.D., Regtz, J.,
Rissler, L.J., Stanley, A.G., Walters, E.L., and Habitat Conservation Plan Working Group of the
National Center for Ecological Analysis and Synih¢2001). Scientific foundations of habitat
conservation plans: a quantitative assessn@miservation Biology5: 488-500

Healy, R. G. & Ascher, W. (1995) Knowledge in th@igy process: incorporating new environmental
information in natural resources policy makiRplicy Scienceg8:1-19.

Huettmann, F. (2005) Databases and science-bassabgraent in the context of wildlife and habitat:
toward a certified iso standard for objective diecismaking for the global community by using the
internet.Journal Of Wildlife Manageme®9(2):466—472

IPCC (2001)Climate Change 2001: Synthesis Report. Contributioworking Groups I, Il and Il to
the Third Assessment Repd@nline] Available from http://www.grida.no/cline/ipcc_tar/wgl
(accessed 1st August 2007)

IUCN (2007) IUCN Red List of threatened speciesakable from:
http://www.iucn.org/themes/ssc/redlist2007/indexllisg2007.htm(Accessed August 2007)

JNCC (2007) The UK Biodiversity Research Advisomp@
http://www.jncc.gov.uk/default.aspx?page=3¢A@cessed July 2007). Joint Nature Conservation
Committee

Karanth, K.U., Nichols, J.D., Seidensticker, Jné@stein, E., Smith, J.L.D., McDougal, C., Johnking
A. J. T., Chundawat, R.S., & Thapar, V. (2003) Sceedeficiency in conservation practice: the
monitoring of tiger populations in IndiAnimal Conservatio®, 141-146

Kareiva, P., Marvier, M., West, S. & Hornisher(2002) Slow moving journals hinder conservation
efforts.Nature420: 15-15.

Kerley, L., Goodrich, J.M., Miquelle, D.G., Smirnd=.N., Quigley, H.B. & Hornocker, M.G. (2002)
Effects of Roads and Human Disturbance on AmuriTigenservation Biology6 (1): 97-108.

Kleiman, D.G., Reading, R.P., Miller, B.J., ClalkW., Scott, J.M., Robinson, J., Wallace, R.L.,

Cabin, R.J. & Felleman, F. (2000) Improving thelaation of conservation programSonservation
Biology.14:356—-365.

Kremen, C., Lance, K., & Raymond, I. (1998) Distiply tools for monitoring conservation impacts
in MadagascaiConservation Biology2: 549-563

Lackey, R. T. (2007) Science, scientists, and gaitvocacyConservation Biologg1:12—-17.

Lach, D., List, P., Steel, B. & Shindler, B. (2008)vocacy and Credibility of Ecological Scientigts
Resource Decision making: A Regional StulinScience53( 2:) 170-178

Levin, P.S. & Kochin, B.F. (2004) Publication of ktee Conservation Papers: Is Conservation
Biology Too Dry?Conservation Biology8(4): 1160-1162

89



Linklater, W. L. (2003) Science and managementdorservation crisis: a case study with rhinoceros.
Conservation Biologyt 7:968—-975

Lomas, J. (1993) Diffusion, dissemination, and iempéntation: who should do wha®fnals of the
New York Academy of Scien@@s8: 226237

Losey JE, L. Raynor LS, Carter ME (1999) Transg@oiten harms monarch larvadature399: 214

Lundquist; C.J., Diehl J.M., Harvey, E., & BotsfotdW. (2002) Factors Affecting Implementation of
Recovery Plan€=cological Applications12(3): 713-718.

McCarthy, T.M., Fuller, T. K. & Munkhtsog, B (2008)ovements and activities of snow leopards in
Southwestern Mongolidiological Conservatiori24(4): 527-537

McCleery, R.A., Lopez, R.R. & Silvy, N.J. (in pré§gansferring Research to Endangered Species
ManagementJournal of Wildlife Management

McNeely, J.A (2002Expanding Partnerships in Conservatidnternational Union for Conservation
of Nature and Natural Resources, Rue Mauverneyl28d3CH-1196 Switzerland. 302 pp

Meijaard, E. & Sheil, D. (2007) Is wildlife reselrraseful for wildlife conservation in the tropica?
review for Borneo with global implicationBiodiversity & Conservatiod6: 3053—-3065

Meffe, G. K. (1998) Conservation Biologyito the millenniumConservation Biology2: I-3.

Millennium Ecosystem Assessment (MA) (20@s)osystems and human well-being: Policy
Responses: Findings of the Responses Working Gafailne Millennium Ecosystem Assessment.
Washington (D. C.): Island Press

Milner-Gulland, E.J. & Rowcliffe, J.M. (in pres€pnservation and Sustainable USHJP.

Morrogh-Bernard, H., Husson, S., Page, S.E. & RieleO. (2003) Population status of the Bornean
orang-utanPongo pygmaegsn the Sebangau peat swamp forest, Central Kaliama Indonesia.
Biological Conservatiodi00(1): 141-152

Myers, N., Mittermeier R.A., Mittermeier, C.G., #anseca, G.A.B. & Kent, J. (2000). Biodiversity
hotspots for conservation prioritiddature403: 853—-858.

Noss, R.F., O'Connell, M.A. & Murphy, D.D. (1997he Science of Conservation Planning: Habitat
Conservation under the Endangered Species\Washington (DC) Island Press.

Olson, D. M., Dinerstein, E., Powell, G. V. N & W#manayake, E. D (2002) Conservation Biology
for the Biodiversity CrisisConservation Biology6 (1): 1-3

Oppel, S., Schaefer, H.M., Schmidt,V. & Schrode(2B04) Habitat selection by the pale-headed
brush-finch Atlapetes pallidicegsn southern Ecuador: implications for conservat®iological
Conservatiori18(1): 33-40

Ormerod, S.J., Barlow, N.D., Marshall, E.J.P. & ief. (2002) The uptake of applied ecology.
Journal of Applied Ecolog$9: 1-7

Oryx (2007)_http://journals.cambridge.org/actiosfdayJournal ?jid=ORXAccessed September,
2007). Cambridge University Press.

90



Pimm S.L., Ayres M., Balmford A., Branch G., Bramdd.& Brooks T. et al. (2001). Environment-
Can we defy nature’s en&gience293: 2207-2208.

Prendergast J.R., Quinn R.M. & Lawton J.H. (1998 §aps between theory and practice in selecting
nature reservesonservation Biology 3: 484-492.

Pullin, A.S., Knight, T.M., Stone, D.A. & Charmal, (2004) Do conservation managers use scientific
evidence to support their decision-makimj@logical Conservatiori19: 245-252.

Pullin, A.S. & Knight, T.M. (2005). Assessing conggion management’s evidence-base: a survey of
management-plan compilers in the United Kingdom Aastralia.Conservation Biolog{y9:
1989-1996.

R Development Core Team (200R}. A language and environment for statistical compytiR
Foundation for Statistical Computing, Vienna, AigsttSBN 3-900051-07-0, URL http://www.R-
project.org.

Refworks (2007) http://www.refworks.corfAccessed May-June, 2007)

Reid, W.V. & Mace, G. M. (2003) Taking ConservatBiology to New Levels in Environmental
Decision-Making.Conservation Biology7 (4), 943-945

Robertson, D.P. & Hull, R.B. (2001) Beyond biologgward a more public ecology for conservation.
Conservation Biology5: 970-979

Robinson, J. (2006) Conservation biology and realldvconservationConservation Biology
20:658-669.

Rodriguez, C. A., Flessa, K.W., Dettman, D.L. (20Bffects of Upstream Diversion of Colorado
River Water on the Estuarine Bivalve Mollugailinia coloradoensisConservation Biologyt5(1)
249-258

Roemer, G.W., Coonan, T.J., Garcelon, D.K., Bas¢emp & Laughrin, L. (2001) Feral pigs facilitate
hyperpredation by golden eagles and indirectly edlns decline of the island féximal
Conservatiord(4): 307-318

Rosenberg, A.A. (2003) Managing to the margins:oerexploitation of fisherieBrontiers in
Ecology and the Environmeh¢2): 102—-106

Salafsky, N., R. Margoluis, K. H. Redford, and JR®&binson. (2002). Improving the practice of
conservation: a conceptual framework and reseayehda for conservation scien€@onservation
Biology 16:1469-1479.

Sarawitz, D. (2004) How science makes environmertatroversies wors&nvironmental Science &
Policy 7: 385-403

Scott, J.M., Rachlow, J.L., Lackey, R.T., Pidgomaa., Aycrigg, J.L., Feldman, G. R., Svancara,
L.K, & Rupp, P.A. Stanish, D.l. & Steinhorst, R.007) Policy Advocacy in Science: Prevalence,
Perspectives, and Implications for Conservationdgjists.Conservation Biolog21(1): 29-35

Seddon, P. J., Ismail, K., Shobrak, M., OstrowSki,Magin, C. (2003) A comparison of derived

population estimate, mark-resighting and distameem@ing methods to determine the population size
of a desert ungulate, the Arabian or@tyx 37(3): 286-294

91



Sheil D (2001) Conservation and biodiversity moriitg in the tropics: Realities, priorities, and
distractionsConservation Biology5:1179-1182

Smallshire, D., Robertson, P. & Thompson, P.(2003icy into practice: the development and
delivery of agri-environment schemes and suppoditgjce in Englandbis 146(2): 250-258

Smallwood K.S., Beyea, J. & Morrison M.L. (2000)ikfsthe best scientific data for endangered
species conservatioBnvironmental Manageme:421-435.

Soulé, M. E. 1985. What is conservation biologydSciences5: 727-734

Stem, C., Margoluis, R., Salfasky, N. & Brown, M0Q5) Monitoring and evaluation in conservation:
A review of trends and approach&anservation Biology19:295-309

SurveyMonkey (2007) www.surveymonkey.c@Atcessed May-September, 2007)

Sutherland,W. J., A. S. Pullin, P. M. Dolman, andvl Knight. 2004. The need for evidence-based
conservationTrends in Ecology & Evolutioh9:305-308.

Sutherland, W.J, Armstrong-Brown, S., ArmsworttiR PBrereton, T., Brickland, J., Campbell, C.D.,
Chamberlain, D.E., et al (2006) The identificat@rl00 ecological questions of high policy
relevance in the UKlournal of Applied Ecolog¥3:617-627

Tear, T.H., Kareiva, P., Angermeier, P.L., Comer@ech, B., Kautz, R., Landon, L., Mehlman, D.,
Murphy, K., Ruckelshaus, M., Scott, J.M. & Wilhe, (2005) How Much is Enough? The
Recurrent Problem of Setting Measurable ObjectivgsonservationBioSciencé5(10): 835-849

Tear, T., Scott, M., Hayward P H. & Griffith, B.425) Recovery Plans and the Endangered Species
Act: Are Criticisms Supported by Dat&nservation Biology9(1): 182-195

Thomas, J.W. & Salwasser, H. (1989) Bringing covestaon biology into a position of influence in
natural resource managemebanservation Biolog:123-127

Thomson Scientific (2007) I1SI Web of Knowledge, Tson Scientific (formerly 1SI)
http://portal.isiknowledge.com/portal.cgi?DestAppEOF&Func=Frame
(Accessed August 2007) The Thomson Corporation.

Thomson Scientific (2006). Journal Citation Rep®rt$homson Scientific (formerly I1SI)
http://portal.isiknowledge.com/portal.cgi?DestApERE.Func=Fram&Accessed August, 2007)
The Thomson Corporation

Turner, J.M (2006) Conservation Science and F@estice Policy for Roadless Are@onservation
Biology20(3): 713-722

Underwood A. J. (1995) Ecological research (andassh into) environmental management.
Ecological Application®: 232—-247.

UN (2005)UNCTAD Handbook of statisticiinited Nations Conference on Trade and Developmen
Geneva (Available online) http://www.unctad.orgfvs/tdstat30_enfr.pdfAccessed August
2007)

92



Walters, C. (1997) Challenges in adaptive management of riparian and coastal ecosystems.
Conservation Ecologfonline]1(2):1. Available online: http://www.consecol.org/voll/iss2/artl/
(Accessed August 2007)

Watson, A. M. & Ormerod, S. J. (2004) The distribution of three uncommon freshwater gastropods in
the drainage ditches of British grazing marsiéglogical Conservatiori18(4): 455-466

Wells, M., Guggenheim, S., Khan, A., Wardojo, W. & Jepson, P. (1898%ting in biodiversity: a
review of Indonesia’s integrated conservation and development prdjéotkl Bank, Washington,
D.C.

Whitten T., Holmes D. & MacKinnon K. (2001) Conservation biology: a displacement behavior for
academia®onservation Biology5: 1-3.

Wilson, E.O. (2000) On the Future of Conservation Bioldgpnservation Biologyl4(1):1-3
WWE (2006)Living Planet Report 2006NVWF-World Wildlife Fund for Nature (formerly World

Wildlife Fund) Gland, Switzerland. Available online
http://assets.panda.org/downloads/living_planet reporf4atfessed August 2007)

PAPER DUE? WHY SUFFER? THAT'S OUR JOB!
5rESsAYS/

— Great Grades Without the Stress —

TIME ONLY
50% OFF

FOR NEW
STUDENTS

ok k
*k

WWW.5STARESSAYS.COM

93


https://www.5staressays.com/order

