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Key features for more successful place-based sustainability research on
social-ecological systems: a Programme on Ecosystem Change and Society
(PECS) perspective

Patricia Balvanera’, Tim M. Daw?, Toby A. Gardner?, Berta Martin-Lépez*, Albert V. Norstrom?, Chinwe [fejika Speranza 36 Marja
Spierenburg ", Elena M. Bennett*'°, Michelle Farfan 1 Maike Hamann®", John N_Kittinger*, Tobias Luthe '**°, Manuel Maass"®,
Garry D, Peterson® and Gustavo Perez-Verdin'’

ABSTRACT. The emerging discipline of sustainability science is focused explicitly on the dynamic interactions between nature and
society and is committed to research that spans multiple scales and can support transitions toward greater sustainability. Because a
growing body of place-based social-ecological sustainability research (PBSESR) has emerged in recent decades, there is a growing need
to understand better how to maximize the effectiveness of this work. The Programme on Ecosystem Change and Society (PECS)
provides a unique opportunity for synthesizing insights gained from this research community on key features that may contribute to
the relative success of PBSESR. We surveyed the leaders of PECS-affiliated projects using a combination of open, closed, and
semistructured questions to identify which features of a research project are perceived to contribute to successful research design and
implementation. We assessed six types of research features: problem orientation, research team, and contextual, conceptual,
methodological, and evaluative features. We examined the desirable and undesirable aspects of each feature, the enabling factors and
obstacles associated with project implementation, and asked respondents to assess the performance of their own projects in relation
to these features. Responses were obtained from 25 projects working in 42 social-ecological study cases within 25 countries. Factors
that contribute to the overall success of PBSESR included: explicitly addressing integrated social-ecological systems; a focus on solution-
and transformation-oriented research; adaptation of studies to their local context; trusted, long-term, and frequent engagement with
stakeholders and partners; and an early definition of the purpose and scope of research. Factors that hindered the success of PBSESR
included: the complexities inherent to social-ecological systems, the imposition of particular epistemologies and methods on the wider
research group, the need for long periods of time to initiate and conduct this kind of research, and power asymmetries both within the
research team and among stakeholders. In the self-assessment exercise, performance relating to team and context-related features was
ranked higher than performance relating to methodological, evaluation, and problem orientation features. We discuss how these insights
are relevant for balancing place-based and global perspectives in sustainability science, fostering more rapid progress toward inter- and
transdisciplinary integration, redefining and measuring the success of PBSESR, and facing the challenges of academic and research
funding institutions. These results highlight the valuable opportunity that the PECS community provides in helping build a community
of practice for PBSESR.

Key Words: interdisciplinarity; PECS; solutions; stakeholders, transdisciplinarity, transformations

INTRODUCTION

One consequence of the increased impact of human activities on
the biosphere has been a growing recognition of the dependence
of societal well-being on the life-support system of the planet
(Millennium Ecosystem Assessment 2005). This recognition has
underpinned research that views ecological, economic, and social
systems as interlinked and inseparable social-ecological systems
(SESs; Berkes and Folke 1998, Folke 2006, Ostrom 2009). We are
increasingly aware of the multiple ways in which people shape
ecosystems, from local to global scales, and how we are
fundamentally dependent on the capacity of these systems to

support human prosperity and societal development. This same
body of research has also led to a better understanding of how
environmental, economic, and societal change processes are
dynamically interlinked, and how an understanding of these
connections is critical in efforts to foster more sustainable
environmental stewardship (Chapin et al. 2009). Despite these
advances, the potential benefits of adopting a SESs perspective
to improve sustainability outcomes through research are far from
being fully realized (Bennett et al. 2015, Fischer et al. 2015).

As social-ecological approaches to sustainability research are
becoming increasingly prevalent, a growing body of literature is
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aimed at identifying the features that enable social-ecological
research to bring about positive and tangible change toward
sustainability (Folke 2006, Clark 2007, Pretty 2011, Lang et al.
2012, Cheruvelil et al. 2014, Fischer et al. 2014). Social-ecological
research, asa form of sustainability science, is a scientific endeavor
that aspires to generate knowledge through problem- or solution-
oriented processes that include engagement and collaboration
with actors from outside academia (Lang et al. 2012, Martin-
Lopez and Montes 2015), often with a focus on specific places
and contexts (Fischer et al. 2014).

Over the past decades, various research networks have emerged
to facilitate the development and synthesis of social-ecological
research. Some of those networks of researchers include the
Farming Systems for Development Approach (Shaner et al. 1982)
and the Ecoregional approach (Sharma et al. 1996), and they have
focused on agroecosystems and how sustainable agricultural
production can be delivered. Other networks have focused on
either the ecological or the social components of SESs. For
example, Ostrom’s Workshop in Political Theory and Policy
Analysis at Indiana University pioneered synthetic work on small-
scale common-pool resource systems that was mostly focused on
governance and institutions (Brondizio et al. 2009). The
International Long-Term Ecological Research (ILTER) network
has focused on ecological patterns and processes within reserves,
but hasincreasingly begun to expand its research activities beyond
conservation areas and to adopt a place-based, long-term, social-
ecological research approach (Maass and Equihua 2015, Maass
et al. 2016). A number of syntheses of social-ecological dynamics
across multiple case studies have been coordinated by the
Resilience Alliance, a consortium of research groups and research
institutes from across many disciplines (Walker et al. 2006).

The definition and assessment of the success of place-based
social-ecological sustainability research (PBSESR) remains a
challenge. PBSESR needs to meet the dual challenge of assessing
and understanding complex and dynamic SESs while fostering a
genuinely transdisciplinary process that is capable of facilitating
knowledge exchange across disciplinary boundaries and between
researchers and users (Miller et al. 2008, Langet al. 2012). Current
challenges for sustainability research include determining: how
such research is initiated and framed, how practitioners are
involved, how the research is funded, how established academic
disciplines are integrated with practical knowledge and what new
methods are capable of achieving such integration, what type of
outreach and communication is relevant and generates impact,
and how progress and success are generally measured and defined
(Walter et al. 2007, Lang et al. 2012, Mori and Christodoulou
2012, Brandt et al. 2013).

Here, we adopt a working definition of successful research
projects as those that enhance social-ecological understanding
among both research and user communities while engendering
actionable policy or management recommendations and options.
Understanding the features that have enabled or prevented
research projects from being more or less successful in this regard
remains an urgent challenge.

Insights on what may characterize and contribute to successful
PBSESR projects can be drawn from experience and comparisons
across sites (Lang et al. 2012, Fischer et al. 2014) or by revising
past or current sustainability research programs (Mooney 2016,
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Turner et al. 2016). Here, we focus on insights gained by one
grouping of such projects that are associated with the Programme
on Ecosystem Change and Society (PECS; Carpenter et al. 2012;
http://www.pecs-science.org). PECS evolved from a long-
standing search for increasing interdisciplinary perspectives
within international global change research programs (Fig. 1) that
gradually incorporated a range of scientists to address the
interlinkages between climate, ecosystem function, biodiversity,
and societal needs (Leemans 2016). The Millennium Ecosystem
Assessment (MEA) went beyond previous evaluations, not only
in its disciplinary breadth, but also in the depth of the social-
ecological analysis (Norgaard 2008). However, MEA participants
were surprised by the still highly compartmentalized scientific
approaches of much of the research that the MEA drew upon
and the difficulties in obtaining integration. As a result of the
insights gained from the Intergovernmental Panel on Climate
Change and the MEA, a major shift toward transdisciplinary
sustainability science occurred in the search to address the present
and future needs of society (Mooney et al. 2013, Leemans 2016).
Future Earth was then created using innovative research
approaches and governance structures to bring sustainability
research in developed and developing countries into the
mainstream. PECS is, in a way, an early experiment toward the
conceptualization and operationalization of Future Earth, where
integration across disciplines, stakeholders, and study sites was
seeded. The need for a new 10-yr global research program to foster
coordinated research for understanding the dynamic relationship
between humans and ecosystems by focusing on specific research
sites emerged as a recommendation made by the ad hoc expert
group assigned to evaluate the MEA process (ICSU-UNESCO-
UNU 2008).

Fig. 1. The evolution of global research projects and the case of
the Programme for Ecosystem Change and Society.
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Launched in 2011, the motivation for PECS is to support a more
focused and in-depth understanding of SESs and opportunities
to foster sustainable stewardship (Carpenter et al. 2012). The
principal approach of PECS research is through comparisons of
place-based, long-term, social-ecological case studies. To date, 15
projects have been endorsed by PECS, and these together cover
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42 regional case studies around the world that apply a SESs
approach and aim to combine different processes of knowledge
generation through a transdisciplinary process. A further set of
case studies and researchers are involved in PECS as part of the
different inter- and transdisciplinary working groups that focus
on different crosscutting topics.

Here, we seek to identify key insights and opportunities for
improving the practice of PBSESR that have emerged from the
PECS community. We do so by surveying existing projects
endorsed by and associated with PECS. We first characterized the
projects that were included in this survey. A semantic network
analysis based on the projects’ abstracts allowed for a
characterization of convergent or divergent concepts of PBSESR
for the projects assessed. We then reviewed the key research
features that have been considered by other scholars of
sustainability science (Zierhofer and Burger 2007, Hirsch Hadorn
etal. 2008, Langet al. 2012) and conducted our assessment based
on six complementary and interrelated types of research features:
problem orientation; research team; and contextual, conceptual,
methodological, and evaluative features. For each of these
features, we surveyed respondents from different PECS projects
to identify specific (desirable or undesirable) attributes considered
to be important as well as the factors that either enabled or
constrained the ability of researchers to improve the design and
implementation of their research. We also report on subjective
self-assessment measures of the performance of surveyed projects
with respect to the different features examined. In summary, we
reflect on the lessons that project leaders learned while
undertaking PBSESR about what has been successful and what
has failed.

METHODS

Survey design

Our aim and general methodological approach were initially
discussed at a PECS workshop held in Stockholm, Sweden, in
September 2013. This was the inaugural workshop of PECS and
included the Principal Investigators (PIs) and co-Pls of the
projects endorsed by PECS as well as the members of the scientific
committee. A pilot online survey was sent to the participants of
a follow-up PECS workshop held in Moureze, France, in May
2014, including students, researchers, and project leaders.

Based on the pilot survey, we identified six overarching features
that together can help describe the makeup of a given PBSESR
project. These categories are closely interrelated and contribute
toward work in all phases of the project, i.e., planning,
development, and closure: problem orientation, contextual,
conceptual, methodological, research team, and evaluative
features. Problem orientation features capture how a project is
conceived and designed, how the problem (or problem set) is
chosen, who is involved in this process of problem identification,
and what key steps are involved in project conception and design.
Contextual features deal with the particular context of a research
site (geographic, spatial, and temporal scales; socioeconomic,
political, and historical contexts) and research process
(institutional setting, funding, and connections with stakeholders)
that can have a profound influence on the type of work that is
conducted. Conceptual features capture the key themes, concepts,
and conceptual frameworks of a given research project.
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Methodological features describe the tools and types of
methodological approaches of a given research project. Research
team features describe the nature of the team, including which
researchers and actors are included, their skills, as well as the
nature of interactions among participants. Evaluative features
relate to the outputs and outcomes of a given project, including
those promised to the funders, those agreed upon with the
stakeholders, those that emerge from the project as intended or
unintended effects on local decision making and actionable policy,
as well as additional goals held by the researchers involved.

Data acquisition and analysis

The full online survey (Appendix 1) was circulated to the entire
PECS community (including endorsed projects and those in
which members of the PECS scientific committee were involved)
during September and October 2014. The survey was largely
responded to by PIs and co-Pls (24) of the projects, as well as one
PhD student and two postdocs.

The survey addressed the six aforementioned features for each of
the projects. Information on the project objectives, location of
study sites, number and type of research and stakeholder
participants, start and end dates, historical legacies, and outcomes
of the project were gathered and synthesized in tables. Abstracts
of the projects were used to identify common keywords based on
a semantic network analysis to characterize further the sets of
projects assessed here and visualised with VibrantData (http://
vibrantdata.io).

We asked respondents to identify attributes they considered to be
of particular importance for each of the features. Respondents
also identified any desirable or undesirable aspects of these
features, as well as the enabling factors and barriers that together
determine the form that a given project takes. The survey was
divided into sections for each of the features, with four sets of
questions: (1) semistructured questions that aimed to identify
desirable and undesirable aspects of the features, as well as
enabling factors and obstacles associated with the features; (2)
open questions that sought to obtain any other insights from
respondents regarding each feature that would be useful to other
scholars who undertake this kind of research; (3) closed questions
that ranked the relative importance of the analyzed features and
particular attributes in each feature; and (4) closed questions that
asked about the current performance of the projects with respect
to desirable aspects of key features.

We grouped the responses to the semistructured and open
questions into similar themes, which were discovered by using the
grounded theory approach (Strauss and Corbin 1990, Thomas
and James 2006). Individual responses were coded against a set
of descriptors that were designed to identify common themes that
emerged within and among individual responses, and to capture
the key elements of such common themes. Given the large overlap
of responses within and among types of features, results were
reorganized into three sections: (1) What contributes to success
of PBSESR? (2) What hinders the success of PBSESR (including
both crosscutting and specific issues)? (3) How are current
projects performing for the analyzed features? For each of these
sections, we separated features that have enabled from those that
have hindered social-ecological research projects to achieve
success. We then compared self-attributed progress among types
of features. We avoided using quantitative measures of the
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frequency of the different types of responses given the large
overlaps across types of features and the largely unequal numbers
of responses received per question.

RESULTS

Participating projects

A total of 27 researchers responded to the survey, representing
25 projects; 9 projects were endorsed by PECS, and the remainder
were associated with members of the PECS scientific committee.
Together, the projects represented 42 specific social-ecological
case studies located in 25 different countries across five regions
(Fig. 2): Africa (13 case studies), Europe (12), Oceania (4), North
America (3), Latin America (5), and Asia (3). PIs of these projects
were spread across these regions, although they were biased
toward Europe (16), with decreasing representation from Latin
America (6), North America (5), Africa (3), Asia (3), and Oceania

().

Although projects naturally differed in their specific research
focus, they all built on a platform of place-based research that
addresses different social-ecological dynamics of landscapes,
seascapes, or coastal regions (Table 1). The analysis of
convergence and divergence in the projects’ conceptual and
thematic approaches to PBSESR, mapped trough a semantic
network analysis of common keywords, revealed three
interconnected clusters of convergent projects (Fig. 3). The
clusters focused on sustainable land management, ecosystem
services, or coastal SESs. The cluster of projects around ecosystem
services was the tightest; these projects are most common to each
other in terms of shared thematic and conceptual approaches to
PBSESR. The coastal and land-management clusters differed
largely because of the type of SES and the importance of

|:| Regional cases of CCAFS (24)

adaptation in coastal systems. The conceptual convergence
among the projects is confirmed by the three conceptually
bridging projects (projects 9, 15, and 25) that are thematically
closer to projects of the other clusters. Although they were not
the most central projects within their clusters (i.e., most
demonstrative for the concepts and themes existent in the clusters
and visualized by node size), the three bridging projects best
encompassed the different dimensions of PBSESR, including
knowledge coproduction, solutions orientation, and integration
of a range of stakeholders, as do most of the other projects but
to a lesser extent.

Most of the projects (20) evolved from a previous legacy (Table
1). These legacies included earlier collaborations among some of
the scientists on the team, conceptual insights obtained in earlier
projects, long established research sites, or earlier interactions
with local stakeholders.

The size of the projects, both in terms of directly funded personnel
and number of associated case studies, differed substantially. The
number of people directly linked or funded by the projects ranged
from 2 to 45 individuals, and the number of case studies ranged
from one to five (Table 1). All of the projects directly or indirectly
involved stakeholders from different sectors, including local, state,
and national governments; business representatives; nongovernmental
organizations (NGOs); and owners or ecosystem managers in the
respective case studies. Representatives from local governments
and owners or ecosystem managers were involved in 16 of the
projects, making these the most common nonacademic
stakeholder group. The least common stakeholder group, with
involvement in only one project, was national government.

Primary funding for the projects was mostly secured from national
funding agencies (17 projects; Table 1). Regional agencies (e.g.,


http://www.ecologyandsociety.org/vol22/iss1/art14/

Ecology and Society 22(1): 14

http://www.ecologyandsociety.org/vol22/iss1/art14/

Alnoas

pooj pue AljigelauinA pue ‘sasloyd

Aljgeureisns PooyI|aAl| [e20] ‘S201s [ended

pue ‘abueyd arewi|d ‘SpPooyIBAll Ul aouaN|jul ‘sSpIY/AIH pue Aljigqenen
aIalul yum SOON pue uswianafbolfal ay) ul asualiadxa wial-buo) JA ¢ ‘Aousbe arewl|d Bulpnjoul ‘sysu pue
[e20] yum samunwwod Bupjugey siayodleasal [[e Ing ‘saus yioqg  Buipuny syooys Bunoeisiul aidninw moy Jo

JO Jnsal e se ylom juswdojaaag ui 10aloud [ea1bojoda-[eIn0s I1sli4  [euoneN  TO/T0/0T0Z V/N 0 0z Buipuelsiapun padsuenu aiow e ures)

[eomy yinos ‘sded ulsiseq]  "BPWINOS Ul SPIY/AIH pue abuey)d srew|D Jo 1xaluag) yum uoneidepy pue ‘Buido)d ‘Aujigessuinp ¢

uonesadood
1e]S pue Jaylo Yyoes 0} uaisl| 01
ulloul 210w yonw alam saiued |e
‘(S19|[2Mp Wk} pue SIBUMO puEl JO
ued ay) uo yioq) ybiy are a2usjoIn
10 S|aAg| pue swielo pue| buioey ale
sIaumo wJe) aweb (ade) uleise]
01 A1esjuod) aloym ‘[ereN-ninzemy|
u| ‘sbunaaw Ino 01 sayebajap (8002—€002) Ssanunwwo9
was Aayy ybnoyye ‘sqol s1ayy Joy Buuoqybiau jo sybu pue) SOON ‘sanieluasaldal

paltea) Aay) asnesaq sdoysyiom Jojpue JuswdojaAsp JILIOUOIB0ID0S ssauisng ‘si1abeuew uoieAlasuod
SlajjaMp wiiey 9Z1jiqow 0} JNJIYIP uo Sealy UoneAIdsu0) pue| pue siaumopue| ainyeu Joj suonesidwi o) osje
Alpwanxa sem ) ‘ade) ulaise] Januolsuel] Ul JuswaAjoAul JA g ‘Aouabe ‘Juawiulanoh [euoireu uonuane yum ‘uononpoid ajpjim

U] "saouinold ayl usamiaq palayip 10199s areaud jo syoedwi  Buipuny ‘Juawulanoh arers alenud Jo sjoedwi d1LIOUOI30ID0S
SSWO0JIN0 SuoNe|al Jap|oyaxelISay] uo yoseasal Jallies uo spjing  [euoneN  T0/ZT/.00Z ‘lUuswuianob [ed0] :9 0 GT ay1 uo syBisul urelgo

[eousy yinos
(2) rerenninzemy] pue (gpadaiseg] -ade)d uislsed ayl pue [eleN-nNZempuononpold aj|p|IA 8TeAlld 01 SUOISISAUOD JOssEIBSU0)) ¢a|doad uanobioq ay) ‘siglamg wieq g

(sO9N) suoneziuehlio

[eluawuianobuou
sBuipuly aredwod ‘sanireluasaidal SBW09]N0 [BIUBWUOIIAUD
0] pajuem pue aqo|b ay) punote ssauisnq ‘siabeuew pue [e120S SE [|9M S ‘Buozly
juswabeuewod aandepe pue JA € ‘Aousbe pue| pue sIsuMmopue| Ul SBNSSI [RIUSWIUOIIAUS JO A1aLien
uoiesoge||od uo yaseasal snonaid  Buipuny ‘uswuianoh arers B U0 uol1eloge||09 Japlogssold
y 109foid ayy ul sisuned aidniniA [euoneN  80/TO/STOZ ‘luswulanob [eoo) :g 0 Z anoldwi 01 shem 1oy yoreas

[VSN ‘euozagwa]] "euozuy Ul 92UBUISA0D SARIOQR|I0D T

uoneinp PBAIOAUI  paAjoAUl
(senneniul pue 22inos paAjoAul  Apoadip Apoaup
Sawo2INO yoressal) saloefis| [eoloisiH - Buipund  grep Lels Japjoysxess Jo sadA [siap|oysyersaydieasay s|eob 108loid

ugtupue uoibas Apnis esen]  -aweu afoid  "89poD

‘Aanins 1no ul parediopdpeinwiwod A19190S pue abuey)d wa1sAs023 uo swwEd ayl ulyim s1oaloid ayl uo uonewsoyul paje1aq ‘T a|gel


http://www.ecologyandsociety.org/vol22/iss1/art14/

BuiAll J0 921N0S Urew ay) usaq sey
poom ‘AJ[eaLiolsly ‘aJaym SadlAIas uay) paysiigelsa sanneluasaldal S92IAIBS WA)SAS099 JO SadA) Jualayip
W1SAs02a Jo AlSIanIp ay) abeuew  suoneioge||0d WOl SWals pue ssauisnq ‘siabeuew 10} (A12190S pue ‘uawulanoh
pue puelsiapun 0] SISUMOPURUONE]NSUOI 1uaWuIaA0b ybnoiy) JA € ‘Aousbe pue| pue siaumopue| ‘slaumopuel) slapjoyaels Juaiayip
pue slayoseasal Usamiag SMaIA  slaumopue| [eao] yum (000z)  Buipuny ‘JuawiuIanob arels )d3U a3y} aoueeq jey) sayoeoldde
Buibueyoxa Uo Usa(g sey SN0 SUONJBISIUI JBILIES WO SMO||04  [eUOeN  0€//0/¢T0OZ ‘lUsWwuIanob [edo) i1 Juswabeuew 1Sal10) Mau alojdx3

[ooixa\ ‘oBueind]  ‘SIAWILMEN '8

SO9N ‘sannejuasaidal ainynaube

ssauisnq ‘siabeuew JO S109J8 [elUBWIUOJIAUS aAlebau

1A € ‘Aouabe pug| pue sisumopue| ay) Buisealoap ajiym sadlAIas

Buipuny ‘quswulanob arels 3As099 [eini aoueyua sayoeoidde

V/N V/N reuoibey 60/TO/ETOZ ‘UBWUIBA0H [e20] G 0 8T aoueuIanob aneAouul MoH

[uapams ‘eiueds ((g) Auewas ‘Auoxes ‘aouei4 ‘Aurig] -asn pueT rednnauby [euonsuninnypporeulanos ybnoiyl Juswdojanaq einy [14OVIINN L

92.Inos Buipuny SOON ‘saniejuasaldal
(uonenlasuod paseq-Alsianlpoiq siapjoyayels  areaud ssauisnq ‘siabeuew
puoAaq Buinow) saainies  yum sdiysuonejal Buidojansp pue Aouabe pue| pue siaumopue| adeospue|
wa1sAs029 Jo abpajmouy pasealdul uoibal syl ul Bupiom jo Aloisly  Buipuny ‘quawiulanob arers [euonounnNw e Jo Juswabeuew
‘uoieIIUNWWOD Pasealdu|buol s,|d-09 ay) Jo auo jo Aoefa]  [euoneN OT/T0/0TOZ ‘uswulanob [edo) i T 62 anoidwi Alunwwod [eao] ayl djaH
[epeue) ‘sibalaluo] ugnosuuo) albalgIuON 9

alojebueg Jo

walsAs uequn-feinynoube ‘pue-iwas

a|doad ‘paj-urel ‘a|qelauina Alybiy ayp ul

ynm aresdjunwiwod o3 suonealgnd uoneziueqin pue abueyd arew|d o}
elpaw Jejndod pue oinusIos (premuo 200z) a210ebueg uoneldepe arel|ior) ued suolNINSuUl
{SUOWWOD pale|al pue Saxe] Uolelolsal axe| Uo sanunwwod JA ¢ ‘Aouabe moy Buuojdxa ‘uonreziueqin 01
aquwnu abue| e ul suonewsojsuely  [ed0] yum uswabebus usznido  Buipuny sJ1aylo e| JO 92ual|ISaJ 3y} uo adueulanob
uegJn uo erep [enueisqngue yaoseasal snoinaid 01 dn-mojjoj  [euoileN  90/T0/2T0Z ‘luswulanob [eao) :g 0 S [eD0] JO B2UBN}UI BY) puUBlISIBPUN

[eipu] ‘a1o[ebuegpipu] ‘aiofebueg ul SWaISAS axe ueqin-feinifivdpad-uiey Jo SisAjeuy :uoneziueqin pue abueygeall|d 01 uoneldepy Jo SolWeUAQ [euonniisul  °g

sanuNWwo ayy 0y sbuipuly
yoseasal 1098loid ay) a1ediuNWIWOod
0] pasn ssaso.ud Aydeiboloyd
Aioredioiued aslonojoyd
e woJy sydeiBoioyd jo uonds|jod Bulag-jjom uewny pue salIAIaS
© pue ‘eale Apnis ay) 1noge Wa1SAS028 Usamiaq Syul| pue
JUBWNJ0P uoneW.IOjUI punoibyoeq Ausianiun  Aousbe uonelbiw Jo 1xa1uo0d ay) ul ade(d Jo
e ‘yodal Buluue|d oeUBIS  WIOYXD0IS WOJ) SlUBpns qud  Buipuny asuas uo Buisnooy ‘ade) ulaise] ul
e ‘siaded oinualdos snoJjawnNoM 10j 10aloud paysijgelss AMaN  [euonen V/N V/N V/N V/N SOlweuAp [ed160]028-[e100S azA[euy

[eoupy yinos ‘ade) uleiseq]  -abueydEUSOS JBPUN SBDIAISS WSISAS0D9 JO 9OUBUIBA0D) 'Y




sloioey
suonsanb JueUIWIBIBP AUspl pue SPOOYI|aAI|
SJ1ap|oysyels Yum synsal yoseasal ydleasal Jualind ay buienwioy paseg-ainynaube jualjisal yum
JO UoISSnasIp alnny quawdolanap ul padjay 108loid snoinaid paxul| ase sadeospue| [einynoube
reanynouBe ui Bunssaur  siy1 wolj syBisul :spooyijanl| aljIsal Jaylaym azAeue ‘Aljigeren
suoneziuebio Juswdojarap [eioised-oibe 01 Aljiqesaulna |lejuiel pasealdul JO SUOHIPUOI
Ag pasn aq 01 ‘uonanpoidpue s 1ybnoip uo (9002—2002) JA £ ‘Aousbe SIay10 ‘siabeuew Japun sadeaspue| pue SpooyI|aA]|
[eanynoube ul 8oual|ISal 181s0) UBd  eaJte 3yl ul yoteasal snoinaild - Buipuny pue| pue siaumopue| [eanynaube jualjisal usamiaq
SuOIUBAIBIUI MOY UO Sauljaping jo dn-mojjo} e ‘Ajremdasuo)d  reuoneN  +0/20/2T0Z ‘uswulanob [edo| i€ ¥ 8 JnoeIaUl By} olul S1ybisul apinoid
[(2) euezuey
‘epibuis feAuayl ‘uanen () Bipp ‘eiqueuy]  -aimnaube uesuyy ul abueyd aum uoneldepy ¢ sadeaspue| [einynaLbe Jualjs@e spooylaAll paseg-ainynaube ualisay  TT

SaAIeIIUI YoIeasal Mau
Buidojanapod ul 1saisiul Buimoib Spooy|i|aA]|

pue siapjoyaxels Aay 01 san buons walsAs Apnis ayi Jo s,9|doad pue ‘sadlnIas WoISAS029
JBal ayl Jo A1o1siy [euswuodiAlBpuelsiapun dasp yum ‘yoreasauA g ‘Aouabe ‘AlIsIaAIpoIq JO @ourUSBURW
8y} pue 1sal0} 8y} Jo souenodwi [eda160j028-e190s pue [edifojoda  Buipuny 8y} ul S1sa10) AIp [edidon
aU U S1B00q pue S)Blea]  WIB)-Buo| Jo JA OE W0 SWaIS  [euoleN  TO/T0/ZTOZ V/IN 0 8T puodas Aq paked sjol ayy Ajnuap)
[ooixa ‘0osifer]  "sisalo) Alpdean Arepuodas Jo solweuAp [ed160]j029-el00S 0T

uonejuawajdwi

Sl ul pasn salbajens pue

$100} AJnuapi 0} pue Juswabeuew

BaJe pa1daloid ul JUNOJIJe OJUI USYel

80 Ued S32IAIBS WBISAS023 YaIym

ul skem ay aiojdxa 01 sem [eob

3yl -Bupew uoisIo8p UoIeAIBSUOD

9oual|Isal [e2160]|028-|e100S pue juswabeuew sadeaspue|

S99INI9S WaISAS009 pue ‘sadIAIaS WBIAS02d [einJ OJUl SBJINIBS WBISAS0dD

pue Ausianipoliq Buiniasald o Buiddew puewsp pue Addns Buneibaul Joj suonnjos paiojel

10} S1awey Jo abpajmou ‘Sa2IAIas WaISAS0Ia JO uonenfea pue ‘jeanoeld ‘palsal apinoid 1eyl
[e2160]028 [e20] J0 dauenodwli Arelauowuou pue Arelsuow omawel} [leuonelado ojul S89INIBS
3y} IN0ge SSauualeme asieluo SUOBLISSSIP 9alyl Ul pa)nsal wa1sAs02a Jo 1daouod ay) arejsuen
‘Apueniodwi 1sow ‘eare al1adseney s1oaloid aalyy ayl ‘pauiquiod 01 swre yaiym ‘103foid (saainles
Sy} ul yoJeasal Jo adAl siyy dojansp ‘Buiuue|d adeaspue| [eneds IA g ‘Aouabe slabeuew wa1sAs0o3 pue [ende) feineN
01 moy Bulures| ‘wea) yoreasqgaue juswabeuew Jayem Buipsebas  Buipuny pug| pue sisumopue| Jo uonesifeuoneladO) SSaNuado
ay1 Ag pasinboe abpamoudsioalosd snoinaid omy 01 dn-mojjoy  [euolbay  ZT/T0/ZT0Z ‘uswuianoh [eao| iz 6 [ 3y} JO SaIpn]s ased [elands JO duQ

[ureds ‘epersijI8]  ‘paysialem ojuslwideN 8yl ul SSINUado 6




aonoeud

adeospue| pajejal-abeiiay poob oy
gny abpajmouy paseq-Alunwiwod
‘saln|ie} pue $8sS8IINS Juswnsul
uo paseq suonepuawwodal Aaljod
‘sanjeA abeiiay Jo Juswabeuew
8y} Jo} yoogpeod ‘sadeaspue|
[eanynd uo syedw Asljod

pue sjuswdojanap adeospue| aininy
ssasse 0] sayoroidde Buijgpow
Mau (Buioinospmold ybnoayx
wswabebus uaznio Aq parepiea
‘dew pue A6ojodA) adeospue|
[e1nn2 aAnIsuas-abellay
ueadoin3-ued saipns

8Sed Ul uonewojul adeaspuel
[einyna jo uonelibalul sy areljioe) JO UOIeID0SSY [euoleUIBIU|
0] ainjonJselul erep [eneds ay) pue adeospue [einy
{SaIpn)s ased pajusawnaop-||dMm 8y Jo ApniS ay) Joj adualajuo) JA g ‘Aouabe ssauisng
Buipuny ‘siabeuew pue|
[euolboy 2T/TO/ETOZ  Pue siBumopue| g

ABoj023 adeaspue]

SOON ‘sannejuasaidal

‘Mau 9—G ‘abpajmouy Ladxa puereadoing jJusuewlad syl se yans

alnyesall| Jo aseqerep onkjeue-e1a)\  SYIOMIBU Ul SSNIANDE SNOIASId

0

€

Buiuueld pue ‘quswabeuew
‘uonoayoud Jiayy oy salbaress
aresisuowap pue ‘1sal ‘dojanap 01
abpaimouy siyl asn pue sadeaspue)
[eanmna ueadoin3 Jo sanjen
[ea160]j028-[e100s pue ‘susaned
‘s1anup jo Buipueisiapun ay}
asealoul ‘sajedas ueadoing-ued pue
loljeu ‘[edo| ye sadeaspue| [einynd
a|qeureisns Joj uejd pue ‘ebeuew
“19910.d 0] Ssi010€ areaud pue 2iqnd
JO uswiamodwa ay) 1o} aALIS

[eluo1sT “eewaloopdgl ‘pUpPeRN ‘808319 ‘SOASET ‘MM ‘UOA3(Q ‘PURSZUMS

‘ulag]

suonnsul bunedionied

Buowre yiomiau Bulures)
pauayibuans ‘uonepelbap 15210} JO saAnoalqo oyoads alow
Ssaualeme pasiel ‘ered Jo arels auye Areluawa|dwod passalppe eyl JA 9 ‘Aousbe pue| pue siaumopue|
pue] mojre} Buiuianob uone|sibal (6002) s10aloid Bunsixaaid saiyy  Buipuny ‘quawiulanob arers
mau Buideys ul Indur annuelsqnswody pabisws reyy 198foid mau vy [euoneN  TO/T0/600Z ‘Juswulanob [ed0] :§

SOON ‘sannejuasaidal
ssauisnq ‘siabeuew

ssalboud ul

juswdojanap oueuads Aloredionied
‘sue|d Juswabeuew pue

Buiuueld Bunsixa yum pasedwod
Sem YoIYMm ‘JUSWISSISSe adual|isal
[enul ‘sajpung sadInIas WalsAsoda poob e ul Buninsal ‘Alsianipolq
Jo uonnquisip sy 1o1paid 1saq pue ‘sadInIas WalsAs028

uBd SISALIP YJIYM JO JUBWISSISSBIURUIBA0L U0 pasnaoy aney Jeyl JA g ‘Aouabe ssauisnq ‘siabeuew
‘uoibal ay1 ul sa|pung asnamIBal ay) ul yoreasal Alojedipiued  Buipuny pug| pue sisumopue|
ua1sAs093 Jo sisAjeue pue buiddeln Jo saioebajised uo spjing  |[euolleN  60/20/STOZ ‘luawulanob [eao) i

aonoeid pue yosessal
10 YJ0M18U UOIBaI WIOY201S
lapeoliq ay} Yim uonasuuod

SOON ‘saAnejuasaidal

0

0

(S3INOEIARA pue suonouny adeospue| Bunosioid pudeieaw ‘Huipueisiapun 1oy sj00] :sadedspueT einyngbeliaH s,2doin3 10y saining a|qeureisns T

salfJauAs pue syo-apeJ; fenuajod
Ajuapi pue saaindalgo wswdojansp
pue UoITeAIBSUOD U3aMIaq
diysuonejas ay) areneAs ‘uozewy
uel|izelg ulalsea ay Ul SWajsAs

Gy @sn-pue| Jo AligeureIsns sy} SSassy
(2) nzeig ‘ered IQMIBN UOZeWY ojgeurelsnS ‘€T

9

slap|oyayels Juensjal yim
wawabebus Aloredionred ybnoiyx
381 WOANSIION 8Y] SS0JOe SB2INIBS
Wa1SAS099 JO JUBWSSASSE 9IUdI|ISaI
[euoibal e aredald ‘abueyd adlnles
IsSAs028 Jo s1anup diydesboab pue
‘[e2160]098 ‘[e120s Aay pue SadIAI9S
wa1sAs02a Aay Buowe salbiauls
pue sigpes] Jo sulaned aulwialeg

[uspams ‘wioyxo01S] (NZ3S) uiseq WQIISLION 8y} ureas Wa)sAs0da Jo solwreuAp [edifojods [epos 2T




aoualpne [ed0] ‘1apeoiq puepam
e Joj 1odas uoys ‘aded oynualds  ayl 1oy suejd uoneAlasuod pue
e ‘Ansiuiw JuswuoliAug a8y 1o} usbeuew pue salpnis [e2160j02a JA Z ‘921nos
10dal [ea1uyda] ‘suonepuswwoddulobuo pue snoinaid uo Apoalipul  Bulpuny
pue synsal Jo uolyeluasald algnd sp|ing Ing dn-mojjo) 10a1Ip B JON  8reAlld

[311yD ‘uoibal o1g]

uoISSNoSIP

pue uonediunwwod d1gnd 1oy

Hoya yoealno jueayiubis ainbai

[Im pue Buiwodylio) ale s)nsal

[9pow ‘SaiIAdE pue S[euslew

yoealno aslanlp Aq pauoddns e SOGET-pIW ay) ul JA 2 ‘Aousbe

pue saAllelreu oureuads ‘ssalboid uebaq jeys sweiboud Juswabeuew  Buipuny
[11s s1199foud ay1 ‘9T0Z AINC JO SV paysiarem jo aseyd uaiiny  |euonen

©aloy
Uinos ul walsAs [e2160]029-e100s
paysiarep buehos ayr
uo aandadsiad anbiun e Buipinosd
‘paysiignd usag aney sasayl
© ‘uoneusassip ‘sajdiue feulnol
00T < ‘swaisAs euoifal xajdwod
Ul S9IINIBS WlSAs02a Buneniens
l1oJ spoyiaw 0] pue juswabeuew
92Inosal ul wbipered mau apeoap JA g ‘Aouabe
e 0] pasodxa uaaqg aney sarenpelb snoinaid ayy Jano s|d 10afoud ayy  Buipuny
SN pue ayd 09 se Auew syAq padojanap seapl uo dn-mojjo4  [euonen

a|dwexa
10} ‘siayew Aaijod 01 suonejuasaid
ul sbunured oureuads ay)
pasn aney SO9N Jayio ‘sbunured Areundiosipsuel alow aq
OLIRUADS [RIIUBN|UI YIM SH00q|Im yoiym ‘108loid uorewlojsuel |
9]gISS829' OM] ‘SaluUNWWOoI [edaflljigqeurelsns Joj siulod abelana]
pue 10109Ss OON 9y ul aandadsiad  yum dn-mojjoy ‘dn-uess 10afoid JA 9 ‘9ainos
SwalsAs [ea160j029-eld0s e Jo 0] [eonuo sem oym isibojoda  Buipuny
Buipuelslapun pasealoul parelauaqroo| pabebuas A1aA e woly Aoeba]  areAld

"91IyD ul aenbyue3 0T0Z 9yl Jaue Inben:walsAS [e2160]003-[eI00S pueiaf) [elseodseaiewlojsuel] 1dniqy pue SadiAlas WalsAsoo]

puepiam ay} Jo aininy ay) Inoge
SUOISIA puUe ‘sasuodsal pooyi|anl|
112yl ‘sdnoub Jasn a2inosal

Jo Bulag-|jam ay) pue sadInIasS
3As023 U0 IWeuUns) pue ayenbyies
ay) Jo syoedwi ay) puelsispun

8T

siayio
‘SO9ON ‘siabeuew

pue| pue siaumopue|
‘quawiulanob [euoneu
€0/T0/TTOZ ‘quawuianob [eao :g

0 14

uswabeuew

uonewloul pue ‘yuawabebus
a1ignd ‘aoueuIan0b Jo suoneneAs
‘SWa)sAS029 WOl panLap

sljauaq uewny uo siaAlp Buibueyd
JO S109)48 ssasse 0} Ssjuswuadxa
[9pow ‘solLreuads paresbaul buisn
abueyd spuewap uewny pue ‘sanio
pue| ‘arewl|d sk paureisns aq ued
paysiarem pajeuiwop-uewny e wo.yj
@281 slauaq ayl moy arebnsanu|

LT

SO9N ‘saAneiuasaldal
ssauisnq ‘siabeuew
pue| pue siaumopue|

T0/T0O/0TOZ ‘WUBWUISA0B [e20) :f

[VSN ‘ereyen]

0 0c

"ABue AljigeureIsns Jsiep :paysisie/ eieyeA

SWJ8) JILIOU0Id pue 8dUsIdS
[einyeu yioq ui passaldxa pue ajeas

[euoifal e 1e S92IAISS WaISAS029

[eaibojoipAy ‘sa uononpo.d

Ul S}j0-apeJ] JO JUBWISSasSe

MOJ[e Tey) Spoyisw Ui Sjuspnis

V/N V/N 9renpelib jo uoneisuab mau e urel]

[eaioy yinos ‘souinoid uombuey]  OIYYIL 9T

siayio
‘SO9N ‘siabeuew

pue| pue siaumopue|
‘quawiulanob arers

¥0/T0/6002 ‘Wuswulanob [edo] :§

elUBWOY [enudd Ul sadeaspue|
[ednynauBe jusioue uo siseydwa
Jeinoed yum ‘edoin3 uisiseq

ur Juawdo|aAap a|qeurelsns 1a1soy)

01 8SIn092 B Uo way) uoddns Agalay)
pue uoifal ay) Ul Siapjoyaxels

01 Buipuelsiapun SIyl 81edIuNWLWod
pug| pue sisumopue| ‘walsAs [ealbojoda-jelnos
0T/T0/0TOZ ‘usWUIaA0B [ed0] :G T L 8y} Janaq puelsiapun

[eluewoy “elueAifsuel ] uisyINoSRiuewoy [enua) ul sadedspue sjqeurelsns  ‘GT

S18410 ‘SOON
‘sanneluasaldal
ssauisnq ‘siabeuew




MOJ||0} 0 SaiIUNWIWOD
J3Y10 Jo} [apow e apinoid pue
Jnwiwod a8y} 1o} siyauaq [eda160j0d9
pue [er1o0s adnpoid 0} anuRUOd
suoYa Juawabeuew a|qeurelsns
‘salouabe [elapa) pue alels pue
‘suoneziuebio Buipuny ‘suoneziuebio
1joiduou uoneAIasuod ‘uoieziuebio (3dN-320Vvd) 1098loud N3 Jaltes siaylo
Jjoiduou paseg-Alunwiwod e Buowm ul padojaaap syiomiau pue (Dds) Ky ‘SOON ‘slabeuew BISOUR|9\ JO SWIISAS
diysiaupned Buons yum weiboidiauned Aq palos)|od eiep uo smelp (ouabe Buipuny pue| pue SIaumopue| 3l [e109 ul sabeyul| [eaibojodaeId0S
diyspiemals paseq-Alunwiwio) 1 Inqg ‘uoibal sy uroafoid isi4  jeuoneN  60/TO/STOZ  ‘uswuianob arels i 0 o] a1ebnsanul pue ssassy

[spueys|
owolos ‘eibioaR) :@auIND MaN ended ‘snuely ‘ili4 ‘emay pue erendeN]  (Iu43M) 86ueyd [eqo|b Jo sawi ul SWRlSAS [e2160]|0884S J98l [210D pUBIS| JYIoRd JO BIUBIISDY  ‘TZ

saljAnoe
Buiysiy reba|1 Arenualod pdrjspremals pue ueld Juswabeuew
Bunsanreyiano Buisealosp pJemol  Salldysly paseg-Alunwiwod e
s10AanIns ANUNWWOD UO S108130 JusWdo|dASP WO |[IM SYNS8l
‘uoljoe aAI199||02 10} UolepPUNO) ay) ‘Aoeba| siyy woj Buipjing
By} pue ‘1sni) ping 01 SJdysl  ‘als ayl e Aoyine syued ayl
yum wswabehus Ayunwiwod yum diysuone|as Juswabeuewod
‘suondadiad pue sapnime e Bulysijgeisa pue ‘Aeg
ul sabueyd 0] Buipes| s1os e1ep  O|oYie swelboid uoneAlasuod
pue sauljaseq JO uonealdod ‘eale HBuidodAsp ‘Alunwiwiod syl yum
9y} passadoe Jey) SIasn 924n0sal i039auu0d Buidojaaap ul MvH Aq
pue siaquiaw AJuNwwod usamiag wisaAul snoinaid ayl Aq a|qissod
Jing sdiysuonejal fuiod Buiddn espew sem xiom ayl ‘uoneziueblio
u aq Aew Joal [e10d SsAeg ojoyry  diysprema)ls paseq-Anunwiwod
1eyl uonuawnoop ‘uondwnsuod e ‘(MvH) OjoyH YOV INH 3y}
ployasnoy pJemol A1aysyy joal [ei0d e weibold iremeH s [feuoireusaiu] sJaylo IleMeH Ul Saniunwwod [eIseod
a[eas-|lrews woly Buiuoisinoid pooy uoIeAIBSUOD UBaMIagRINos Buipuny DON ‘siabeuew pue| ul Buiagiam Alunwiwod 01 A1INJas
juenodwi 8y} JO uoelUBWNI0( |Siauled [ellul Ue woly paynsay  alenld V/N pue SIBuUMOpuUE| g € G P00} pue S8IINIBS WalSAS09a SHUIT

[veayneH] -Aunoss poojess pue ‘sureyd Alddnsjpes [euesiue ‘sallaysl Joal (2100 Bunos)femppedifojods pue [eloos :8|ge) 01 Joal Wol4  "0Z

aoureulanoh pue ‘Juswabeuew

‘UoIeAIaSUOD US||3ys Jo} S|00)

[®AOU 3TRUIWSSSIP pue JUsaWnNJop

‘sauaysiy||ays parosles uo abueyd

a1ewl|d Jo s1o8y8 aeos-able| pue

Mme| saliaysly ueAenbnin WHBYO| a1 a1en[eAs ‘sallaysly||ays

Ul papn|oul 819M WU} JO BWOoS uedlBWY uie Jo Juswabeuewod
pue ‘pareulwassip alom asueulanob 1A Z ‘Kousbe anndepe ‘parelbayul Jo saanoeld
pue ‘uswabeuew ‘UonBAIBSUOD Buipuny juswuianoh arels 1s8(q J0} Saulapinb paynuapl-||am
UsH||ays 104 Sj00} MaN VIN [euoeN  60/TO/0TOZ ‘UBWUIBAO0B [ed0] :Z V/IN VIN dojanap 0} pasu 3y} SsaIpPY
[fenBnin ‘eyooy] -a0ueA0b6 pue salldysl ‘arewl|d Jo 19edwl Ysl|BeEIawy uleT JO UoeAIaSUOD pue JuswabeuelNy 6T




‘A19100S purygfialsAsoo3 uo swwelbold 8yl Aq pasiopus 109(0id,

‘Rep/yiuow/res A

"saseyd 109(oud Jualayip ayy ul Apparedionred aney oym asoy) pue fesodoid sybisepod ayi ui paredioned aaey OYm 3SOU) SPN|IUg
"sBuneaw 108foid ye souepusippe YoM Jiay) Joj Hoddns urelqo Ajuo oym aseyPM Se Saliefes 11y} Urelqo OYm 9SOy} Sepnjaul,
"suopeoo| Apnis ased ay} jo dew e Joj g "Oi4 89S,

erep Jo Jamod ayi Jo 10198S OON
ay} pue salpuabe uonejuawadwi juswdojanap ajqeurelsns jo uoddns ul
Aqg ssaualteme Buimolb :(Aoeinooe 3AS UOIBAISS(O SB2INIBS WBISAS029
J1 pue) apinold Aayl reym 1s02 Aayy saAneluasaldal ssauisng pue ‘[eannoube ‘[eioos pajelbalul ue
Teym ‘swialsAs uoienlasqo parelbajul 92In0S ‘SOON ‘siuswulanob lipuedxa Jare| INg ‘SaLIUN0D UeILYY
Jo uBisap wnwndo 1noge abpajmouy Buipungarenlld TO/0/TT0Z [euoneu :g o€ 8T  9aiyl ul Ajreniul ‘ysiigelsa pue ubisag

[epuebn pue ‘eluezue ey ul sAonIns ajeds-feuoneN]  'subiS eUA ‘G2

Buiures)
92U8I19S S4YDD Ag pawlojaLe uonods|ial uo paseq siuswisnipe SOON ‘saAleiuasaidal yue3 aining pue ¥yvy|od
eAuay| ul ABaresls Lews-arewi@nuUUR Bupfew pue ‘oMl eniul ay) 0} ssauisnq ‘siabeuew usamiaq uonelogel|oo oibarens
‘s1onpolid aourInsul paseq-xapusuolfal Jaylny oMl Buippe paAjoAul pue| pue siaumopue] e ybnouy) sainseaw pue ‘saloljod
MU YlIIM palnsul eIpu| Ul Siawe) yolym ‘TT0z ul azis ul Buiduy JA ¢ ‘siouop ‘sjuawiuianob jeuoneu ‘saonoeld peimnauibe uo Alinodas
uoljjiw T ‘sauosiApe arewld mau uboud Jajfews e se ooz Ul Buiels  jo Buipuny ‘uawulanob arels pooy Buiuipap pue Buiwrem [eqolb

INI9231 S1awle} uol|jiw G :sajdwex3‘panjoad sey 3 Ing ‘dn-mojjo} e JoN Juswdojdaad TO/TO/TTOZ ‘luswuidnob [eao) :9 0 ovt Jo abuajreya Buisealoul ay) ssaIppy
[e1sy yinos pue eoupgIpUE 1S9 Ul SBLIIUNOD ZT Ul SaNs GT]  (S4vAmDhoas poo pue ainynouby abuey) arewd  ‘vg

juswabeuew
pue| a|qeurelsns Jo} syodsioy
alnny oy uoibal jodsioy payuapl PaAJOAUI SISIIUBIOS JO SaJualIadxa
Alreqolb pue youeasal paseg-ade|d 1o snoinald ((s1oaloid yoseasal s)nsai ,s1o9loud
lonnjos jo Aljigelajsuen; bunioddns paseqg-pade|d snouen pue 108(oid [euoibal azisayjuAs ‘sainseaw
SIaALp A8y paunuspl ‘ysseasal yluAs [eqolb) yaeasal Jo ainjonis SO9N ‘siabeuew Buiiomisu pue suoledIuNWWOoD
wawabeuew pue| ajqeureisns  paquosap-anoge ayl Bunsabbns pue| pue siaumopue) Jo uonod Jofew e ynm ‘Juswabeuepy
paubisapod 10} SyIomawel) sdeb yoseasal Jo mainal [enukouabe Buipuny ‘Juswulanob arels pue a|geureisns welboid yoseasal
[en1idaouo9d dojanap 01 S|00] g patedald sem ainseaw Buipun4  [euoneN  OT/T0/600Z ‘luawuidAob [eao) i 9z 92 ay) uiyum syoafoud jeuoibas yoddns
feulyo
‘(T) @2uIn0Id UeuUNA pue (T) uiseg Jane| ‘reasebepe ‘neare|d Ajereye |(v) weudg) Sauiddijjiyd ‘uozni () eissny ‘euaqis ‘egye@sebuolas ‘eigiweN ‘areyse ‘ejobuy ‘(T) opunred
pue (T) oquiauyd ‘jizeig ‘(z)aassore pue ‘(T) eied ‘(1) eiyeq :(€) Auewsadd3n;1o) sa0IA1aS WaisAs003 pue suoISSIWT seS asdalp ‘solweukq asn pueT Jo JUBWSSassY [edo|D  '€2

a|doad Jood
10 Buiag-||am pue sadInIBS WBISAS09d
usamiaq syo-apeli ooge) pue ‘sjidoad
100d 0] S82IAI8S SWAISAS029 WO}
3ua(g Jo smojy anoldwi 0} sassasoud slayio uolreins|fe Auanod 1o} suonuanlalul
juswdojanap [e1seod Buiobuo IAg ‘SOON ‘Sanieluasaldal aAI03Y8 alow juawa|dwi pue ubisap
JO 1X81u02 a3y} uiynm Ayunuoddo (ouabe Buipuny ssauisnqg 0] Bulag-||om pue sadIAIaS WBISAS02d
JO SMOpUIM JO uonedlynuap| VIN [euoneN  G0/TO/STOZ ‘lusWuUIaA0B [ed0] i 0 o€ usamiaq s)ull |yl Janaq puelsispun

[(2) eAuayl ‘eAwaspjinos :(g) anbiqurezoly ‘anbiquiezo wsyUoN] (SPOVS) S82IAISS WalsAsgeEeo)d Wol uoleind|ly ALanod ajqeurelsns  'zg




European Union Framework Programme 7) have been the major
source of funding in the case of three projects, whereas private
organizations, NGOs, or development agencies were the main
form of financial support for the remaining five projects. Most
of the surveyed projects are ongoing (except for five projects).
The funding period varied greatly, with some projects having
secured funding for 7 yr, whereas others did so only for 2 yr.

Fig. 3. Network diagram showing the 25 projects linked by
common keywords based on a semantic analysis of the project
abstracts. Colored clusters indicate convergent projects by
shared keyword-ngrams. The six most common keywords in
each group are shown in bars under the cluster’s title; numbers
in the bars indicate the number of times the keyword occurred
in that group; the size of bars indicates the importance,
determined as local frequency X global frequency (i.e., the
proportion in the group [xy/number of nodes in the group]
times the fraction relative to the population [xy/xyN]). In other
words, a tag is important if it is locally common and otherwise
rare. For example, if “services” is common in the group and is
also globally common, then it does not distinguish the group
very well. Node size indicates the level of centrality within
clusters. There are three bridging projects (9, 15, and 25) that
are more similar to projects of the other clusters than the rest
of the projects in their own cluster.
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Stakeholders were directly involved in the funding and design of
only 9 of the 25 projects. However, interactions in 22 projects
occurred with a range of stakeholders, including local, state, and
national government; landowners and land managers; business
representatives; and NGOs.
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Beyond academic products such as papers and student theses that
advance knowledge on the SESs studied as well as the theory, 13
of the 25 projects have produced a range of other outputs. These
include communications to nonscientific audiences (using other
formats of dissemination such as popular media, books, photos,
or paintings), raising awareness, increasing communication
among stakeholders and participation of stakeholders in
research, as well as the identification of alternative future
scenarios and the design and implementation of more desirable
management practices, legislation, and governance arrangements.

What contributes to the success of place-based social-ecological
sustainability research?

The survey revealed a number of attributes, desirable aspects, and
enabling factors that were consistently mentioned across the
analyzed features in the survey. Other factors were specific to a
particular feature (Fig. 4). Examples of such responses are
provided (Table 2).

Fig. 4. Features, desirable aspects, and enabling factors that
contribute to the success of place-based social-ecological
research. Crosscutting features are in the center. Different types
of features related to this type of research are outside the circle.

« Balance between peer-
reviewed publications
and products for
stakeholders

* Internal monitoring
mechanism of different
products and outcomes

* Aligned to policy issues

5 * Institutional diversity
* Relevant beyond study site

« Stakeholders able to foster change
0 of s it

to interdisciplinary approach
* Available, sufficient and timely
funding
« Access to technologies

1. Problem

1. Addressing integrated social-
ecological systems

2. Solutions- and transformation-
oriented

3. Situating and adapting the
study to its local context

4. Long-term engagement with
stakeholders and partners

5. Frequent and trustful
interactions with stakeholders

6. Early and clear definition of end
purpose and scope

7. Adequate, sufficient, and timely

funding

2. Context

6. Evaluation

3. Concepts

*+ Common conceptual

framework

* Tailoring concepts to
local realities

* Adopting a common

language

* Open-minded members

* Good communication

* Relevant expertise

* Leadership by principal
investigators

4. Methods

¢ Multi-method approach

« Triangulation of the information

* Tools to link across scales and spatial analysis
* Methods to involve and engage stakeholders

Crosscutting attributes

The explicit recognition of landscapes and seascapes as SESs that
comprise interacting social, economic, and ecological elements
was recurrently mentioned as a crosscutting feature that enabled
PBSESR. In fact, a striking finding was that the different
dimensions of research foci were considered, on average, to be
similarly important, with almostidentical rankings of importance
between biodiversity, ecological processes, biophysical conditions,
economic activities, human well-being, governance arrangements,
and informal institutions. Similarly, respondents repeatedly
highlighted the need to address multiple spatial and temporal
scales and social levels of organization (including both formal
and informal institutions). Another crosscutting theme
emphasized was the solutions- and transformation-oriented type
of research in which a transition toward sustainability was
commonly suggested as a characteristic of successful PBSESR.
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Table 2. Examples of features, desirable aspects of features, and enabling factors that contribute to the success of place-based social-
ecological sustainability research based on the surveyed projects. Literal quotations are from interviews; other points are summaries

of equivalent responses among projects.

Features, desirable aspects,
and enabling factors

Project codet

Examples of survey responses

Addressing integrated social-
ecological systems

Solutions and
transformation oriented

Situating and adapting the
study to its local context

Long-term engagement with
stakeholders and partners

Frequent and trustful
interactions with
stakeholders

6,9, 16,20

2,18,19,20,21

5,7,17,22,11,19, 18

2,9,13,14,15

3,6,7,8,9,23

* “Holistic and comprehensive understanding of the dynanics of ecosystems and
ecosystem services provided and sustainable ecosystem management”

« Taking into account “trade-offs among ecosystem services”

* “Achieving a more realistic view of complex social-ecological systems”

* “Looking at multiple levels of governance, from community to state”

* Solution oriented

* “Highly policy relevant”

« Includes “history of stakeholder interest in managing and conserving the ecosystem”

* Project developed to assess the social-ecological effects of a tsunami and opportunities
for increased resilience

« “Attaching understanding to place rather than to discipline, i.e., understanding how
what happens in one area (e.g., social relations) affects other areas (e.g., drivers of
change)”

* “Flexibility that allows modification of research questions as research goes on, but not
too much that it becomes too different from the initial research questions”

* “Looking at interventions from social and ecological to institutional context”

* “The contextual features need to be considered in terms of the research questions being
answered”

* “Collaborative development objectives”

* “Includes a network of local groups, interdisciplinary scientific teams, and stakeholders”
« Importance of building on a past legacy of stakeholder-driven research in a region and
the resulting long-standing contacts as an important enabling factor

* “Previous research on political and economic context in combination with good
relations with local stakeholders is relevant”

* Highlights the process of trust with different stakeholders that has taken place before
starting the project and follows previous research in the study area

* “Open attitude of local stakeholders for codesigning outreach products”

 “Communicate the conceptual framework to local stakeholders before applying it”
» Good relations with local stakeholders during the project
« Establishing a communication network

Early and clear definition of 23,13,25

end purpose and scope

* “Focus on focal questions and thematic clustering of research projects”
* Delivering scientific syntheses, general patterns toward solutions, and final products

beyond the duration of the project
* Having a clear “theory of change”
* Clearly distinguishing between outputs and outcomes

Adequate, sufficient, and 9

timely funding questions

* Funding institution is able to give enough freedom to researchers to identify the research

+See Table 1 for individual project details.

Respondents insisted that projects should be solutions oriented
and focus on the development of actual interventions, thus going
beyond basic knowledge generation. This characteristic entails
situating and aligning a project within the appropriate local and
regional context, including the social and political setting. This
could result through building on long-standing projects in the
same area or careful participatory research.

The need for establishing tight links with stakeholders was
frequently mentioned as an important crosscutting feature to
ensure the success of PBSESR projects. These relationships were
deemed to be based on trusted partnerships, underpinned by
consistent dialogue, and to be long-standing in nature. The actual
nature of stakeholder involvement in the projects ranged from
interactions between the research team and stakeholders in
preparatory consultations to the codesign of research and
coimplementation of practices and policies. Particular emphasis
was placed on the desirability of giving voice to the less powerful

stakeholders and the importance of paying careful attention to
the often highly imbalanced power relations between different
stakeholders. Many respondents viewed an iterative refinement
of research questions, in collaboration with stakeholders and
during the evolution of the project, as a desirable characteristic
of research, and highlighted participatory methods as being
essential to achieving this and in building trusted partnerships.
Another highly related crosscutting theme that was often
mentioned was the exploration of the perspectives of the different
types of stakeholders. For the sake of engaging nonacademic
stakeholders in the research, respondents also highlighted the
importance of participatory processes. Such participatory
processes should consistently engage team members with diverse
backgrounds and areas of expertise, as well as local stakeholders
and institutions. Further, the importance of epistemological
agility (the ability to work across multiple knowledge domains)
among team members and the use of multimethod approaches
were both highlighted by several respondents. These skills and
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Table 3. Examples of features, undesirable aspects of features, and obstacles that hinder the success of place-based social-ecological
sustainability research based on the surveyed projects. Literal quotations are from interviews; other points are summaries elaborated

to describe and clump equivalent responses among projects.

Features, undesirable Project code’ Examples

aspects, and obstacles

Complexities inherent to 6,9,7,16,20

social-ecological systems questions”

* “Design can be time consuming and move project away from interesting research

* “Should be more than one social science element within a big project”
* Perhaps consider integration as a separate project, rather than leave it all up to a single

social scientist

» Mismatch between scales of evaluation for ecological and socioeconomic processes

Imposition of 2,18, 19, 20, 21, 23

epistemologies and methods

* “Culturally inappropriate management styles”
* “An ‘elite’ captures the monitoring system... that determines the criteria for success and

has a large say in evaluating it”

Long-term research and 2,9,12,13, 14, 15

long initiation process

» Massive amount of time and organizational needs
* Not enough time to go in depth into emerging research questions

« Start-up time is slow and bumpy, and funding is usually short term, e.g., 3 yr
* “Too many stakeholders can bring significant complexity and transaction costs”
* “Significant transaction costs in engaging with multiple conceptual frameworks and

approaches”
Conflicts among 5,7,17,22,11,19, 18

stakeholders

* “Raising unrealistic expectations among stakeholders who introduce their own agenda
* Not open to exchanges with stakeholders

* “Disrespectful attitude toward other knowledge types (local ecological knowledge or
traditional knowledge)”

* “Desire for strong, centralized, hierarchical control by lead P1”

”

« “Different expectations regarding outputs and outcomes in mixed teams”

Power asymmetries in 3,6,7,8,9,23
research team and among

stakeholders

Difficulty in demonstrating 12,13, 14

products

» Huge transaction costs; few organizations fund this work
* Policy-relevant goals can constrain research trajectory

*See Table 1 for individual project details.

methods allow a range of scales and topics to be explored and
integrated.

Finally, an early and clear definition of the purpose and scope of
the project was deemed critical. The definition of project success
was also reported to be critical for identifying the roles of different
team members, as well as ownership of its different types of
products and outcomes. Adequate funding was considered critical
to attain these goals.

Specific attributes for each of the features

Concerning the process of problem orientation, respondents
highlighted the need to align projects to focal policy issues and
the importance of being able to compare results with other study
regions.

Governance and institutional settings emerged as important
contextual features to foster both research and management
solutions. Although some survey respondents argued for the need
to include sites with a diversity of institutional settings and
governance aspects, others considered that a stable (“good
governance”) institutional setting was a precondition for effective
and long-term PBSESR. Respondents also highlighted specific
features related to the academic and funding contexts, such as
availability of funding for and institutional openness to
transdisciplinary social-ecological research, that were deemed
important for PBSESR to thrive.

The understanding of the particular SES, the key issues at stake,
and the opportunities for interventions toward solutions were
considered to rely heavily on the adoption of an explicit visual
conceptual framework. Respondents considered that this

framework could describe the key phenomena being studied only
if project participants invest sufficient time in its codesign. In
further considering the factors that can enable a strong and
constructive conceptual basis for PBSESR, respondents also
underscored the importance of adopting a common language for
describing the study system and any insights that emerge from the
research process.

Given that the understanding of the whole system and the
particular issues at stake is critical, methodological features
recognized as important for PBSESR were mainly related to those
that allow linking different disciplines and knowledge systems (i.
e., scientific and local knowledge). These relate to the use of
multiple methods for data collection (e.g., individual and
deliberative techniques), the analysis of both qualitative and
quantitative data, approaches for triangulating different
information sources, analysis across multiple scales and levels of
organization, and diverse ways of visualizing research results.

The composition of the team was deemed critical. A diversity of
participants, including several thematic dimensions as well as
different types of knowledge, was considered desirable, as well as
the direct or indirect incorporation of stakeholders. Functional
teams were considered to rely on important elements such as
including a diversity of team members, open mindedness, trusting
collaborative relationships, and communication. Diversity was
seen as desirable mostly with regard to disciplinary background,
but also seniority and nationality. Openness and interest in
different disciplines and perspectives and a willingness to
communicate and adapt individual agendas were considered
important dimensions of a constructive research attitude.
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Because PBSESR is not only about knowledge generation but
about fostering practical solutions, the products of this type of
research consistently included items beyond traditional academic
products of papers, reports, and research presentations. The
understanding and use of research findings by stakeholders as
well as sufficient time to allow meaningful engagement with
nonresearch audiences and feedback from stakeholders on the
strengths and weaknesses of the project were deemed important.
A wide range of communication with stakeholders and
production of outreach materials such as posters, flyers, videos,
postcards, blogs, and tweets, i.e., explicitly geared to what
stakeholders could use, was frequently mentioned.

The concept of transformations was deemed to be critical to
PBSESR, beyond tangible products and in the context of short-
to long-term outcomes. Transformations were conceived of in the
way that stakeholders perceive key issues and make decisions, in
the capacities of the team members to address key issues, and in
the opportunities to implement more sustainable pathways within
the SES. Evidence of such outcomes is often difficult to gather,
but one project pointed to the successful employment of an
administrator that coordinates the collection of evidence of
impact and outputs.

What features can hinder the success of place-based social-
ecological sustainability research?

The majority of the attributes, undesirable aspects, and factors
that constrain successful PBSESR, as highlighted by respondents,
were the opposite of desirable aspects or enabling factors. We thus
focus on some of the novel identified undesirable aspects and
obstacles (Fig. 5, Table 3).

Fig. 5. Features, undesirable aspects, and obstacles that hinder
the success of place-based social-ecological research.
Crosscutting features are in the center. Different types of
features related to this type of research are outside the circle.

* Difficulty in demonstrating products

* Expectations of fast high impact
publication

* Biased performance evaluations

* Undue influence of stakeholders
and funders

* Lack of clarity in evaluation criteria

* Intellectual property regulations

* Resistance to change

* Instability

* Dangerous or
inaccessible sites

* Research fatigue

* Context-dependent

solutions

1. Problem

1. Complexities inherent to social-
ecological systems

2. Imposition of epistemologies
and methods

3. Long-term research and long-
initiation process

4. Conflicts among stakeholders

5. Power asymmetries in research
team and among stakeholders

6. Strong dependence on specific

human capital available (i.e.

backgrounds, skills, time and

attitudes)

6. Evaluation 2. Context

3. Concepts

* Uncommitted selfish
participants
* Lack of time

« Imposition of concepts
* Conceptual biases

4. Methods

* Linguistic and technological barriers
* Access restriction to data due to confidentiality

A key crosscutting obstacle to the success of PBSESR that was
reported consistently by survey respondents was the complexity
inherent in a system-wide social-ecological approach. The need for
addressing multiple scales in space and time as well as multiple
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levels of social and institutional organization and the use of
multiple methods present enormous challenges compared to more
conventional disciplinary research. The successful understanding
of complex SESs and the search for solutions can be constrained
by biases that can emerge from insufficient attention given to
developing the conceptual basis of the research program with all
the team members. The imposition of epistemologies, concepts, or
methods inappropriate to the local context, end users, or team
members with different backgrounds was highlighted as an
important obstacle. These impositions were identified as resulting
from power relations among team members and from a lack of
meaningful codesign with all the team members of the project.

The inherent complexity of PBSESR projects demands a long
initiation period to build an effective team, appropriately align the
research to the local context, and ensure that there is adequate
opportunity for receiving and processing feedback from research
users. These investments can often be viewed as opportunity costs
to producing conventional research outputs, commonly resulting
in tensions and competing priorities within and between team
members.

The complexities of interpersonal relationships among
stakeholders, among research team members, and between
stakeholders and researchers constitute one major obstacle to the
success of PBSESR. Conflicts among stakeholders, particularly
those derived from a strong imbalance in power between different
stakeholder groups, were consistently mentioned as disrupting
attempts to foster a fair and meaningful participatory process.
Similarly, conflicts among research team members and competing
agendas were also reported as important obstacles to PBSESR,
including a lack of commitment to the project and power
asymmetries within the team because of domination by more
senior researchers or those from the global North. Regarding the
relationship between researchers and stakeholders, inadequate
communication skills of researchers, research fatigue among
respondents of social surveys, and frustration of stakeholders
regarding the slow report-back time of research findings were also
cited as factors that can inhibit PBSESR. Lack of time to build
and nurture the relationships and address issues that can be
managed was consistently considered an important obstacle.

Obstacles to the implementation of multiple methods to assess
SESs included linguistic barriers between researchers and
stakeholders. In addition, data acquisition was reported to be
potentially constrained by inadequate access to or understanding
of technological tools by stakeholders. The lack of relevant data
and the existence of restrictions of access to such data because of
confidentiality, legal or political dispositions, or to threats to the
security of involved stakeholders were considered important
obstacles.

These challenges raised by the nature of PBSESR converge into
a major issue frequently mentioned by respondents: the difficulty
in demonstrating the products and outcomes of this type of
research. While projects experience pressure for fast and high-
impact evaluations, they also aim at solutions that can be
coconstructed with actors over the medium to long term.
Mismatches between the expectations of funders, academic
institutions, and stakeholders were often mentioned as an
obstacle to PBSESR, as well as a persistent lack of clarity in
evaluation criteria. Unrealistic pressure on researchers to become
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agents of change or to provide generalized one-size-fits-all
solutions were also considered undesirable features.

Current self-assessed performance of the surveyed projects

In general, participants considered that their own projects were
performing better for team and context features than for methods,
evaluation, and problem features. With respect to problem
features, participation of stakeholders was rated more favorably
than a focus on solutions. In the case of team features, potential
improvements were identified in stakeholder integration,
communications, team size, adaptability of team members, and
interdisciplinarity. Researchers perceived their performance in
relation to scientific outputs to be generally good or excellent.
However, the spheres in which performance was ranked as being
poor were mostly related to outreach and communicating research
to stakeholders, policy makers, and the broader public. In
addition, organizing training courses and workshops were rated
poorly.

DISCUSSION

Our study confirms a number of findings, both in early (Shaner
et al. 1982, Nicolescu 1996, Sharma et al. 1996, Borda 2007, De
Sousa Santos 2009) and more recent (Kueffer et al. 2012, Lang et
al. 2012, Brandt et al. 2013, Mauser et al. 2013, Ruppert-Winkel
et al. 2015, Scholz and Steiner 2015h, Turner et al. 2016)
publications, on the particular challenges and opportunities faced
by sustainability science. However, the perspective provided by
the grouping of PECS-related projects offers a number of distinct
contributions. This work differs from previous theoretical
explorations (Lang et al. 2012, Miller 2013, Scholz and Steiner
2015a), systematic literature reviews (e.g., Yarime et al. 2010,
Bettencourt and Kaur 2011, Brandt et al. 2013), and calls for
action (Borda 2007, De Sousa Santos 2009) in providing a first-
hand analysis of insights gained from project practitioners
involved in the dedicated learning network of PBSESR, that is,
PECS. The insights gained here closely mirror those obtained
from a recently published synthesis on the evolution of global
environmental projects, including other projects now included in
Future Earth beyond PECS (Turner et al. 2016).

The emphasis on place, which is a particular characteristic of
PECS, allows for the identification of the specific relationships
among agents, processes, and resources at different temporal and
spatial scales that together help shape a particular region
(Carpenter et al. 2012). Place rarely offers an explicit focus of
approaches that seek to test specific hypotheses or develop
understanding (Fischer et al. 2014). The focus on place allows for
the development of trusted relationships with key stakeholders,
which in turn provides a basis for more meaningful processes of
knowledge transfer. Moreover, the insights gained here are
informed by a global network of researchers that have experienced
and are based in a wide range of social-ecological contexts and
places.

High stakeholder engagement in the development of the research
project has been found to be key to PBSESR in three papers of
this Special Feature in Ecology and Society that include many
PECS-related projects (Cundill et al. 2015, Mitchell et al. 2015,
Oteros-Rozas et al. 2015). Although most of the projects assessed
here reported interactions with stakeholders, different degrees of
participation of stakeholders in project design were found. The
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projects assessed here ranged from those based on coproduction
of knowledge, through those based on codesign and
coimplementation of the research, to those based on
coimplementation of practices and policies. The limited
proportion of projects that were developed in tight collaboration
with local stakeholders reflects an important lag in the reality of
PBSESR relative to aspirations.

The PECS-related projects assessed here cover the different
approaches of transdisciplinary sustainability science (Miller
2013): the knowledge-first approach as well as the process-
oriented approach. The PECS-related projects aimed at
generating different types of knowledge (i.e., systems, target, and
transformative knowledge; Hirsch Hadorn et al. 2006, Brandt et
al. 2013, Brink et al. 2016) and research questions, including: (1)
observations of the key features and drivers of a SES (e.g., projects
6, 10, and 12), (2) scope of action and problem-solving measures
to identify best management practices (e.g., projects 14, 15, and
17), and (3) practical implications for identifying transitions
toward alternative pathways.

Lessons for fostering international collaborations of place-based
research

PECS provides a platform for contributing toward global
sustainability by fostering comparisons among sites; sharing
methods, hypotheses, and conceptual frameworks; and sharing
strategies for understanding the connections between the local
and the global (Mauser et al. 2013, Fischer et al. 2014, Liu et al.
2015). However, the results of this survey emphasize the need to
tailor PBSESR, and general conceptual and methodological
frameworks and stakeholder dialogue processes, to specific social-
ecological contexts (Lang et al. 2012, Martin-Lépez and Montes
2015). Similarly, the survey also emphasizes the risks of imposing
particular epistemologies or methods on a diverse research team,
while also highlighting the benefits of having access to a diversity
of methodological approaches and the insights that can be gained
through efforts to uncover local expertise and perspectives
(Vessuri 2014).

The challenges posed by power imbalances among researchers in
terms of their different sources of knowledge, funding
opportunities, and modes of communication have been
highlighted as problematic by many international research
initiatives (Mauser et al. 2013, Scholz and Steiner 2015aq).
Respondents to our survey emphasized the need to acknowledge
the strengths of each of the partners, and in particular, the need
to give voice to and balance international, regional, and local
perspectives. Place-based research networks such as PECS can
facilitate much-needed international collaborations in which
place-based studies and researchers from the global South would
be better represented.

Accelerating progress toward inter- and transdisciplinary
integration

Integration across disciplines relies on the effective functioning
of interdisciplinary teams, yet achieving this is not trivial. In
particular, developing a shared understanding and appreciation
of the value of different perspectives requires time, both for
individuals and groups (Giri 2002, Evely et al. 2008, Miller et al.
2008, Kueffer et al. 2012). Moreover, engendering effective
interdisciplinary research teams requires the definition of
common objectives and establishment of trusted relationships
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and accessible modes of communication, all of which are
processes that require long-term engagement (Fraser and Schalley
2009, Thompson 2009, McGreavy et al. 2015). Conflicts among
team members regarding commitments to short-term data
gathering vs. those committed to fostering long-term changes
within the whole SES arise from contrasting perspectives and
expectations among team members.

The development of strong and trusted relationships between
different researcher and stakeholder groups in a given region can
present an even greater and more time-consuming challenge than
that facing the development of interdisciplinary research teams.
Several of the surveyed projects emphasized the importance of
building on a past legacy of stakeholder-driven research in a
region and of trusted contacts developed in this research as
important enabling if not critical factors to support PBSESR.
Indeed, earlier work has pointed out the essential role of
longstanding relationships with strategic stakeholders who act as
gatekeepers to other local actors (Enengel et al. 2012). Building
trusted relationships with diverse local stakeholders relies on
researchers’ skills beyond the rationality and logic in which many
are trained. High levels of emotional intelligence are demanded.
Also, the significant time investments needed may often be seen
as major opportunity costs relative to more conventional research
activities toward producing peer-reviewed publications.

Conflicts and inequitable power relations among stakeholders
were highlighted by the survey respondents as particular barriers
to the success of PBSESR. The codesign, coproduction of
knowledge, and coimplementation of practices imply the
integration of multiple stakeholders’ beliefs, perceptions, and
interests, yet these are often conflicting (Stringer et al. 2006,
Lindenfeld et al. 2014, Martin-Lépez and Montes 2015). For
example, the integration of indigenous, local, and ecological
knowledge into the scientific process has been recognized recently
as a crucial feature of understanding diverse SESs, but is also one
of the key challenges facing PBSESR (Ifejika Speranzaetal. 2010,
Bohensky and Maru 2011, Tengo et al. 2014). The integration of
different groups and fostering of a unified or coherent voice might
be impossible or even undesirable under particular contexts (Vo3
and Bornemann 2011). How to best articulate differences in
values, world-views, and activities is still a key challenge for
PBSESR. Open questions remain in terms of how the
participation of international team members is locally perceived
and who has the legitimacy and capacity to deal with potential
conflicts that emerge from the research process.

A common observation made by the projects surveyed is that
shared conceptual frameworks can be enormously useful in
facilitating communication both within research teams and with
local stakeholders. Developing such frameworks often requires
time and is an iterative process with the goal of buildinga common
language and understanding. The process of building these
frameworks can be as important as the end result, with their
development requiring deep communication about the
assumptions each stakeholder or scientist brings to the process.

Redefining and measuring the success of place-based social-
ecological sustainability research

The results of our survey offer some clarity as to what may be
expected from a successful PBSESR project, i.e., that it can deliver
progress in (1) building a strong network of interdisciplinary and

Ecology and Soc1ety 22(1) 14
ds /vol2

transdisciplinary collaborations to foster understanding and
knowledge exchange, but also ownership and trust; (2)
empowering researchers to generate new scientific knowledge that
is of practical utility in informing decision making; and (3)
actively helping to move a given SES toward a more sustainable
state.

To deliver successfully on these goals, the projects we surveyed
reported on the need for progress across a range of short- and
long-term objectives. In the short term, this includes the need to
identify and establish an adequate multidisciplinary research
team before work begins in earnest, as well as collectively to agree
on the problem that is being addressed and to avoid the risks
involved in setting unrealistic expectations. In the longer term,
effort needs to be invested to empower the research and wider
stakeholder group to have ownership of the process to help
underpin tangible progress in delivering both the insights and the
interventions that are needed. To date, very few PBSESR
processes have been in existence for more than a decade, limiting
the inferences that can be made as to how this process can be made
more effective.

From a transdisciplinary perspective, one way of measuring
success is to assess how much a given project supported the
coproduction of knowledge, codesign of the research question(s),
and codissemination of research findings to other researchers and
stakeholder groups, as well as coconstruction of transformations
(Mauser et al. 2013, Ruckelshaus et al. 2015). More emphasis is
needed on the importance of developing an iterative and
replicable approach to assessing the relevance and applicability
of research for addressing sustainability issues, including the
monitoring of interactions with stakeholders and measures for
assessing tangible impacts on SESs. Achieving genuine
transformations toward more sustainable system states are often
advanced as long-term goals of PBSESR. However, the process
of evaluating research contributions toward any such a
transformation is complex and poorly developed. The process of
conceptualizing what a transformation may mean often requires
long-term investments in alternative ways of understanding a
system, including ways of accounting for and reconciling the
diverse and often conflicting views of different stakeholders. This
suggests that entirely new ways of evaluating the success of
PBSESR need to be developed.

A portfolio of success measures can be used to address the often
conflicting interpretations of success as perceived by project
participants, funders (academic or private), and stakeholders
(Kuefferet al. 2012, Mauser et al. 2013). A project could then give
explicit attention to how to navigate the trade-offs among
conflicting definitions of success. The portfolio of measures
would be aimed at the performance of the project in general, the
processes that need to be developed, the achievement of a range
of different goals, and the performance of individuals that make
up different teams and perform different functions (Lasén 2013).
High-impact scientific products can be combined with other kinds
of outputs to reach a range of audiences and user groups
concerned with the sustainability issues in question (Kueffer et
al. 2012). Increasing incentives for collaboration should extend
evaluation metrics beyond primary authorship publications or
project leadership to multiauthor publications, data-set
production, outreach products, educational outputs, mentoring,
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and contributions to actual management policies and practices
(Goring et al. 2014). Examples from the projects surveyed here
include the production of joint conceptual frameworks to inform
understandings, as well as raising awareness and using pictures
derived from research to communicate to wider audiences.
Networks such as PECS can provide useful information on how
to build such a portfolio based on the experiences of research
teams across social-ecological, academic, and funding contexts.
They could help identify which types of short-, medium-, and
long-term products and outcomes are more feasibly attainable
and provide more information on the success of PBSESR.

Strategies to foster the success of place-based-social ecological
sustainability research

A careful examination of the survey responses across the PECS
network suggests at least five sets of recommendations regarding
strategies to foster the success of PBSESR.

1. Allowing enough time for better understanding of social-
ecological dynamics and the fostering of concrete and trusted
engagements with stakeholders. Given that PBSESR is
problem and solution oriented, there is often an expectation
to contribute useful information to management in the short
or medium term. However, the execution of such research
necessarily requires long-term time horizons. Because
funding is rarely available for longer than standard 3- to 5-
yr project funding cycles, it is often vital to draw effectively
on preexisting connections to the study region and to key
stakeholders.

2. Early identification of the role played by different project
members and the scope of the project. Early identification of
goals, world-views, roles, and limitations was consistently
emphasized by respondents to our survey as an important
factor of research success. This includes a clear delimitation
of the roles played by each of the members of the research
team and wider transdisciplinary network, the need to build
mutual respect around the complementary roles played by
different members and groups in the network, and the
importance of not generating unrealistic expectations
(Maass and Equihua 2015).

3. Identification of short-, medium-, and long-term products.
Strategies that clearly identify a realistic mix of short-,
medium-, and long-term products, each of which can be
targeted or reshaped to suit different audiences, can reduce
pressure on the research team and its individual members
to deliver tangible products quickly. Adopting such a tiered
approach of deliverables can help navigate the complexities
associated with bridging the different approaches to
sustainability, the different types of knowledge generated,
and the different research questions addressed in
sustainability science. The long initiation processes needed
to build effective transdisciplinary teams could be shortened
through the production of these deliverables.

4. Adoption of internal monitoring processes to evaluate success.
Projects can promote internal monitoring systems to
evaluate constructively both successes and failures and
identify profitable opportunities for learning. Although
monitoring of the outcomes of these projects is becoming
increasingly common (e.g., Perez et al. 2010), the rigorous
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application of project management and performance tools
such as those used in the business community are extremely
rarely used in research projects. Internal monitoring of
project development can help create invaluable spaces for
collaborative learning (Wittmayer and Schipke 2014), with
creative and safe spaces for critical self-reflection over the
roles and contributions forming a key part of this. They can
also provide unique information on the dynamics of the
project to identify the presence of obstacles (i.e., monitor
and manage power inequalities), avoid diversions, and keep
product and outcome timelines on track.

5. Pay particular attention to the lessons that can be learned from
failure. It is often the case that opportunities for new research
and impact emerge more readily from experiences of relative
failure than of relative success. This is particularly true given
that most of the current premises of transdisciplinary
research (Lang et al. 2012) have in fact not been tested.
However, there is currently little incentive to record failures,
and even less incentive to share such experiences, whereas
there is considerable encouragement for projects to evaluate
themselves in a way that reflects favorably on their
achievements (for example by only evaluating the aspects of
the project that have been done well). Promoting the
recording and sharing of “failure reports™ is only likely to
be possible with encouragement (or even an obligation) from
funders and academic evaluators, but it is likely to be
enormously rewarding.

Addressing challenges within academic institutions and funding
agencies to contribute better toward sustainability research and
practice

The current structure and criteria for career advancement in
scientific institutions often hinders PBSESR. Academic
institutions that promote collaboration between researchers
(Kueffer et al. 2012) and extend the evaluation metrics beyond
primary authorship publications or project leadership to
multiauthor publications, data-set production, outreach
products, educational outputs, mentoring, and contributions to
management should be fostered (Goring et al. 2014). A wider
range of target journals, including those more open to
sustainability research and those that are locally relevant, needs
to be emphasized.

Institutional changes are needed to codevelop new career and
project profiles that take into account a wider range of products
and outcomes from PBSESR in research evaluation (Fischer et
al. 2015). More nuanced evaluation systems are needed that give
priority to both locally relevant and slowly evolving outcomes as
well as more short-term and highly visible products. Such systems
are particularly important for early-career researchers, who are
often under particularly intense pressure to produce conventional
peer-reviewed papers and yet highly motivated to be involved in
PBSESR.

Universities and funding agencies are increasingly under pressure
to deliver scientific results that are relevant to societies. New ways
to assess the impacts of research on social networks and actual
decision-making processes are urgently needed. New ways to
engage their faculty in innovative, risky, but timely research, as
well as the development of stimuli, are also desirable. Funding is
needed to provide sufficient time to build robust transdisciplinary
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research teams that are capable of truly codesigning projects,
coproducing knowledge, and coimplementing management
strategies in developing collaborative solutions-oriented research.
Similarly, enough funding to secure constant communication to
refine the project iteratively and to follow long-term
transformations is seldom available.

Perhaps above all, new approaches to training and learning are
urgently needed. Intensive learning processes have occurred as
interdisciplinary and collaborative research has taken place over
the past decades (Kuefter et al. 2012), but this is insufficient for
addressing the huge scale and scope of the world’s sustainability
challenges. PBSESR projects offer excellent opportunities for
trainees to experience a range of insights across contexts,
disciplines, and sectors of society. More efforts should be made
in providing new and multiple teaching models that foster
complex thinking, stimulate collective learning, and provide an
appropriate environment that engages students in reflecting about
their own value systems, knowledge systems, and cultural
background, as well as the learning processes (Konig 2015,
Vilsmaier and Lang 2015). Research-based learning spaces where
students, researchers, and nonacademic stakeholders collaborate
and engage in real solutions-oriented projects provide the setting
for acquiring competences on how to address sustainability
problems collectively (Evans et al. 2015, Wiek and Kay 2015).

CONCLUSIONS

PBSESR has developed a strong track record of delivering key
insights and creating a new generation of sustainability scientists.
Such research can be rewarding for researchers because of the
ability to work with many different people and to enhance real
transitions toward sustainability. However, such research is also
immensely challenging because of the complexity of SESs and
conflicts with the way scientific funding and careers are currently
organized.

We surveyed an emerging research community gathered around
the PECS that is focused on PBSESR. We believe that the
formation of communities of practice of such researchers, both
within and outside of academia, are critical for helping generate
new research approaches, new insights from comparative work
across study sites and research teams, and practical tools for
improving SESs and ways of envisioning solutions to
sustainability problems. The community that is being formed by
groups such as PECS can also play a vital role in helping catalyze
change within academic institutions and funding organizations
and foster new training opportunities for fostering PBSESR. It
can contribute to designing funding mechanisms that are better
suited to the needs and contributions of PBSESR research
through improving working conditions and funding schemes for
researchers working on the sustainability of SESs.

Efforts to build more sustainable approaches to managing SESs
should embrace international as well as locally relevant
perspectives through an inclusive approach that actively rewards
respectful and collaborative behaviors within the scientific
community (Tallis and Lubchenco 2014). We believe that
networks such as PECS have a vital role to play in this process.
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Research approaches for place based studies of social-ecological systems:
insights gained

QUESTIONNAIRE
Dear member of the PECS community,

You are receiving this email because you either participate in a PECS endorsed
project, and/or you are (or have been) a member of the PECS Scientific
Committee.

We are writing to you to seek your support in gathering insights from
researchers working in the field how to best perform place-based social-
ecological sustainability research (hereafter ‘PECS-type research’). For the PECS’
vision and definitions of this type of research we refer to the Carpenter et al
(2012) paper on PECS and emphasize these three features:

1. focused on understanding linkages between key social and ecological
systems in a particular place or places;

2. concerned with identifying and promoting opportunities to improve
sustainability in terms of social wellbeing, and the conservation of
ecosystem integrity and biodiversity;

3. working, at least minimally, in partnership with non-academic
stakeholders

You can fill in this survey for any project in which you have been recently
involved that is consistent with the above definitions and aims. Your answers
should relate to one specific project (even if you have been involved in several).
[f several representatives of the same project have been invited to fill this
questionnaire please coordinate with colleagues to return only one survey per
project.

The spirit of the survey is that you share with us your insights on what do you
see now as key enabling features and key obstacles towards placed-based social-
ecological sustainability research.

This is a new survey based on the pilot conducted at the Moureze workshop.

We have divided the survey into six sections that relate to different aspects of the
overall research approach adopted, or aspired to, within a particular study.
These are described below.

1- Problem orientation features- How the project was conceived and
designed, who is involved in this, and what are the key steps involved.

2- Research team features- What is the nature of the team (which
researchers and stakeholders are included) as well as what is the nature
of interactions between individuals and groups

3- Evaluative features- What the outputs and outcomes expected of the
project, including those promised to the funders, those agreed upon with
the stakeholders and those aimed for by the researchers involved.



4-

5-

Conceptual features - Which are the key themes, concepts and
approaches that have been adopted and acquired during the project.
Contextual features- What is the context of the research site (scale,
socio-economic, political and historical context, geographic, spatial and
temporal) and does this, and the context of the research itself
(institutional setting, funding, types of links with stakeholders) influence
the dynamics of the research process

Methodological features- What are the kinds of tools and types of
methodological approach that were adopted as part of your research
process.

We will be inquiring about your general thoughts on what are key features for
each of these six categories, and what are desirable and undesirable aspects of
these features using an open format. Then, we will use a closed format to inquire
about which features are more or less important.

Research ethics

This survey asks you about challenges and experience of PECS-type research.
Please respond as candidly as possible, but be mindful that data may conceivably
be sensitive or reflect unfavorably on researchers, partners or funders. To
mitigate the risk of inadvertent conflict or embarrassment, we will follow these
ethical procedures.

Your names and project details will be kept with the data

The raw, non-anonymized data will be shared between the six team
members only (Patty, Berta, Chinwe, Marja, Tim, Toby).

The answers will be used to write a paper in the PECS special issue and
possibly follow up studies.

Completing the survey will qualify you for acknowledgement in papers
that use the data; you will also be invited to coauthor the manuscript if
you are interested to do contribute to the writing of the manuscript
within the narrow timeline available.

Draft text for publication using these survey data will be shared with
survey respondents before submission for publication. You can then
clarify statements, request that you or your project remain anonymous, or
that the data are removed. If you have not responded within 3 weeks we
will assume that you consent for the text to be submitted for publication.

We thank you very much in advance for your support with this endeavor!

Patty, Berta, Chinwe, Marja, Tim, and Toby
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SURVEY

INFORMED CONSENT STATEMENT
By filling out this survey you indicate that
- Tunderstand how data from this survey will stored and used
- I give consent for my name and project details to be stored with these
data
- Iwill have 3 weeks to approve publication of data provided by my survey
before publication. If I do not respond within three weeks my consent for
publication will be assumed.
- Iwill inform lead authors if [ am interested in participating as an author
and will provide contributions to the different drafts of the manuscript.

GENERAL INFORMATION ON YOUR PROJECT
Please provide us with some basic information about your project.

What is the title of your project?
Project start date Project end date
Where are your study site(s)?
Name of region/locality
Municipality
State
Country
Please provide a brief overview of what is the project about (150 words)

Where does the funding of the project come from?
How many people are directly (are paid by or have a fellowship directly linked to
involved in the project?

Pls

Associate researchers __

Postdocs

Graduate students __

Undergraduate students ___

Stakeholders

Which is your role in the project? (please click as many as needed to represent
the team that filled this survey)

Pls _

Associate researcher _

Postdoc _

Graduate student _

Undergraduate student _

Which countries are involved?
Country of lead institution
Other countries




Who are the stakeholders involved?
Government
Local _
State _
Country levels _
Land owners/managers _
NGOs _
Business _
Other (please describe)




PROBLEM ORIENTATION FEATURES

This section is about how the project was conceived and designed, who is
involved in this, and what are the key steps involved.

1- Current performance of your project

Please provide us with your own list of up to three features of problem
orientation features which you believe are important for PECS-type research,
and rank the current performance of your project from 4 (excellent) to 1 (very
poor) for each of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

I'd be tempted to add an optional comments box under each of the questions 1-5.
here as I think some good insights could be triggered by these questions as
people go along, they might not have them to mind when they reach the end of
the section.

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) problem orientation features (that you have either encountered or
would like to see in future projects) towards achieving successful place-based
social-ecological sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) problem orientation features (that you have either encountered or
feared to do so) towards achieving successful place-based social-ecological
sustainability research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors




Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to problem
orientation features.

Enabling factor 1
Enabling factor 2
Enabling factor 3

5- Obstacles

Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to problem
orientation features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these aspects of
problem orientation features are for achieving successful place-based social-

ecological sustainability research.

The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-
important, 4- Essential. Please do not just score every feature as 4 unless you are

really convinced that they are all essential.

Problem Orientation features

Project initiation Importance
Score

a. The project is triggered by a direct demand from 112|134
stakeholders
b. The project is triggered by the identification of a key 11234
social-ecological sustainability issue
C. The project is a continuation of long-term research 11234
occurring in at least one of the research sites
d. The project is triggered by a suitable call for proposals 112134
Identification of the research question 112 ]3] 4
e. The research question is identified by the whole 11234
research team
f. The research question is identified in close collaboration | 1 | 2 | 3 | 4
with the stakeholders

Iterative refinement
g. The research question is refined as the project evolves 1|12 ]3] 4
h. The research question and priorities within the project 11234
are refined with direct involvement of stakeholders




RESEARCH TEAM FEATURES

This section is about the research team (comprising both researchers and
stakeholders) and interactions within the team.

1- Current performance of your project

Please provide us with your own list of up to three features of research team
features which you believe are important for PECS type research, and rank the
current performance of your project from 4 (excellent) to 1 (very poor) for each
of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) research team features (that you have either encountered or would
like to see in future projects) towards achieving successful place-based social-
ecological sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) research team features (that you have either encountered or feared
to do so) towards achieving successful place-based social-ecological
sustainability research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors

Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to research
team features.
Enabling factor 1
Enabling factor 2
Enabling factor 3




5- Obstacles

Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to research
team features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these research
team features are for achieving successful place-based social-ecological

sustainability research.

The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-

important, 4- Essential. Please do not just score every feature as 4 unless you are

really convinced that they are all essential.

Composition of the research team Importance
Score
a. The team incorporates researchers and students from different 1(2|3|4
disciplines within the social and ecological sciences
b. Local/regional stakeholders are embedded as full members of 11234
the team
c. The team incorporates both specialists and generalists 11234
d. The team includes people that are embedded in or deeply 112|134
connected to site (not necessarily themselves stakeholders)
e- The team includes researchers and students from research and 112|134
education institutions local to study sites
f. The team includes more senior researchers as well as young 11234
scholars
g. The team incorporates researchers and students from different | 1|2 |3 | 4
disciplines within the social and ecological sciences
Attitudes of team members
a. Team members have good interpersonal skills (empathy, 11234
communication)
b. Team members have an open-minded attitude and are curious 11234
towards other people's work
c. Team members are strongly committed to the issues at the 11234
research site
d. Team members are diligent, responsive and committed to the 11234
successful implementation of the project
Communication
a. Communication allows for common understanding of the project | 1|2 |3 | 4
and each others' work
b. There are frequent communications across the team (not just 11234
within groups)
c. Face to face meetings are held at least once a year amongallthe |1 |2 |3 |4
different members of the team
d. A boundary object or collaborative platform is available to foster |1 |2 |3 | 4
exchange (please specify if so)
e. Trust between project participants has already been built, prior |1 |2 |3 |4
to project inception, over a sustained period (years)
Management
a. Roles of project members are clearly defined 12|34
b. Rules for decision-making are clearly defined 11234




c. Organizational structure for decision making allows all the
members of the team to feel represented

d. Budget issues are openly discussed among leaders of the
different teams involved




EVALUATIVE FEATURES

This section is about outputs and outcomes expected of the project, including
those promised to the funders, those agreed upon with the stakeholders and
those aimed for by the researchers involved (which may be explicit or not).

1- Current performance of your project

Please provide us with your own list of up to three features of evaluative
features which you believe are important for PECS type research, and rank the
current performance of your project from 4 (excellent) to 1 (very poor) for each
of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) evaluative features (that you have either encountered or would like to
see in future projects) towards achieving successful place-based social-ecological
sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) evaluative features (that you have either encountered or feared to
do so) towards achieving successful place-based social-ecological sustainability
research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors

Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to evaluative
features.
Enabling factor 1
Enabling factor 2
Enabling factor 3

5- Obstacles



Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to
evaluative features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these types of

products and outcomes are important for the success of PECS-type research.
The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-

important, 4- Essential. Please do not just score every feature as 4 unless you are

really convinced that they are all essential.

Products expected from the research team Importance
Score

a. Scientific papers in international peer-reviewed indexed journals | 1|2 | 3 | 4

b. Policy briefs aimed at local, sub-national or national level 11234

decision-makers

c. Policy support tools (e.g. decision-support systems) 11234

d. Management guidelines and best practices manuals 11234

e. Outreach materials (e.g. leaflets) to be distributed in the study 1(2|3|4

areas

f. Outreach materials (e.g. videos) 11234

g. Scientific papers in international peer-reviewed indexed journals |1 |2 | 3 | 4
Outcomes expected from the research team and process

a. Team members have good interpersonal skills (empathy, 11234

communication)

b. Building capacities within academia at academic institutions 11234

within the study sites

c. Strengthening local informal institutions to foster decision- 11234

making

d. Strengthening sub-national and national formal institutions to 11234

foster decision-making




CONCEPTUAL FEATURES

In this section we examine the key themes, concepts and approaches that are
deemed most relevant for undertaking place-based social-ecological research.

1- Current performance of your project

Please provide us with your own list of up to three features of conceptual
features which you believe are important for PECS type research, and rank the
current performance of your project from 4 (excellent) to 1 (very poor) for each
of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) conceptual features (that you have either encountered or would like to
see in future projects) towards achieving successful place-based social-ecological
sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) conceptual features (that you have either encountered or feared to
do so) towards achieving successful place-based social-ecological sustainability
research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors

Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to conceptual
features.
Enabling factor 1
Enabling factor 2
Enabling factor 3




5- Obstacles

Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to
conceptual features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these aspects of
conceptual features are for achieving successful place-based social-ecological

sustainability research.

The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-
important, 4- Essential. Please do not just score every feature as 4 unless you are

really convinced that they are all essential.

Areas of assessment that should be included are Importance
Score
a. Biodiversity 11234
b. Ecological processes 1234
c. Biophysical conditions 11234
d. Economic activities 11234
e. Wellbeing 1234
f. Governance arrangements 12|34
g. Informal institutions 11234

Conceptual approaches used as organizing frameworks for social-ecological

sustainability research

a. Ecosystem services 11234
b. Equity and justice 1234
c. Historical processes and legacy effects 1234
d. Knowledge sought from both conventional and traditional 11234
sources

e. Resilience thinking 1234
f. Transition theory 1234
g. Knowledge sought from both conventional and traditional 11234
sources

Use of a conceptual framework

a. A conceptual framework is available to guide the researchteam |1 |2 |3 |4
and processes

If a conceptual framework is available please choose the appropriate option for

describing how it was developed:

a. The conceptual framework was ““borrowed” from a published source
b. The conceptual framework was “adapted” from a published source
c. The conceptual framework was developed from first principles by a small

group of lead researchers

d. The conceptual framework was developed through participation of the

majority of researchers

e. The conceptual frameworks was developed jointly by researchers and

stakeholders
f. Other




CONTEXTUAL FEATURES

This section asks about the particular context of the research site (scale, socio-
economic, political and historical context, geographic, spatial and temporal) and
the particular research context (institutional setting, funding, types of links with
stakeholders), and how these influence the dynamics of the research process.

1- Current performance of your project

Please provide us with your own list of up to three features of contextual
features which you believe are important for PECS type research, and rank the
current performance of your project from 4 (excellent) to 1 (very poor) for each
of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) contextual features (that you have either encountered or would like to
see in future projects) towards achieving successful place-based social-ecological
sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) contextual features (that you have either encountered or feared to
do so) towards achieving successful place-based social-ecological sustainability
research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors

Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to contextual
features.
Enabling factor 1
Enabling factor 2
Enabling factor 3




5- Obstacles

Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to problem
orientation features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these aspects of
contextual features are for achieving successful place-based social-ecological
sustainability research.

The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-
important, 4- Essential. Please do not just score every feature as 4 unless you are
really convinced that they are all essential.

Context and research design Importance
Score

a. Multiple sites are selected to capture a range of biophysicaland |12 |3 | 4
societal conditions to foster comparison

b. Multiple spatial scales are addressed 1(2]|3]4
c. The spatial scales at which decision-making takes place are 11234
explicitly taken into account

d. The project encompasses research over the long-term 1(2]|3]4
e. Few enough study sites are included to allow for deep 11234

understanding at each

f. Multiple sites are selected to capture a range of biophysical and 1(2|3|4
societal conditions to foster comparison

g. Multiple spatial scales are addressed 1(2]|3]4

Understanding of key characteristics of research site

)
w
NN

a. All main type(s) of ecosystems (including agroecosystems) at the | 1
study site

b. The local historical context is addressed

c. The key stakeholders are identified

d. The cultural context is addressed

e. The socio-political drivers and context are addressed

f. Cross-scale governance influences are addressed

Context of research feasibility
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a. Funding is obtained from both the countries where study sites
are located as well as countries where other members of the team
are located

U
\S]
w
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b. Funding is available for this kind of research

—_
N
w
NN

c. Funding is available for start-up or piloting costs

N

d. Home institutions of researchers foster/recognize the 1123
importance of trans-disciplinary research

Context of research implications

a. Ethical guidelines of interaction with stakeholders and other 112|134
local/regional actors, and among team members are explicitly
taken into account

b. The direction of research is protected from manipulation by 11234
powerful stakeholders
c. Research results are used for original project aims rather than 1(2|3|4

stakeholders promoting their own agenda




METHODOLOGICAL FEATURES

In this section we explore which tools and types of methodological approaches
constitute the research process. Irrespective of what actually happened in the
project we are looking for what you think should have been done.

1- Current performance of your project

Please provide us with your own list of up to three features of methodological
features which you believe are important for PECS type research, and rank the
current performance of your project from 4 (excellent) to 1 (very poor) for each
of these features.

Feature a. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature b. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)
Feature c. 1 (very poor), 2 (poor), 3 (good), 4 (excellent)

2- Desirable aspects

Please tell us what do you think are desirable aspects of the above (and other if
needed) contextual features (that you have either encountered or would like to
see in future projects) towards achieving successful place-based social-ecological
sustainability research.

Desirable aspect a.

Desirable aspect b.

Desirable aspect c.

Desirable aspect d.

Desirable aspect e.

Desirable aspect f.

3- Undesirable aspects

Please tell us what do you think are undesirable aspects of the above (and other
if needed) contextual features (that you have either encountered or feared to
do so) towards achieving successful place-based social-ecological sustainability
research.

Undesirable aspect a.

Undesirable aspect b.

Undesirable aspect c.

Undesirable aspect d.

Undesirable aspect e.

Undesirable aspect f.

4- Enabling factors

Please tell us what do you think have been the three key factors that have
enabled a good performance of your research project with respect to problem
orientation features.

Enabling factor 1
Enabling factor 2
Enabling factor 3




5- Obstacles

Please tell us what do you think have been the three key obstacles that have
prevented a good performance of your research project with respect to problem
orientation features.

Obstacle 1

Obstacle 2

Obstacle 3

6- General comments

Please share with us any other insights with respect to problem orientation
features that you think will be very useful to others undertaking this kind of
research in the future.




7- Relative importance

Based on your experience, how important do you think each of these aspects of
methodological features are for achieving successful place-based social-
ecological sustainability research.

The possible answers are: 1-completely unimportant, 2- fairly unimportant, 3-
important, 4- Essential. Please do not just score every feature as 4 unless you are
really convinced that they are all essential.

Nature of research methods Importance
Score
a. The projects uses both qualitative and quantitative 1(2|3|4

methodological approaches

b. The project uses both methods from Natural and Social Science 12|34

c. The project uses participatory methods, including individualand |1 |2 |3 | 4
deliberative tools

Nature of methodological approaches

a. The project uses participatory action research approach 11234
b. The project incorporates explicitly uncertainty in its 11234
methodological approaches

c. The methods allow for triangulation of the information 1(2]|3]4

THANK YOU FOR YOUR TIME!




