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Abstract

Over 25 years after the UNCED confierBimee Janeiran 1992, agriculturethe European Union
(EU)hasbelow the line not come much closer to being sustainable. Bytoqwoeftoet sustaihabi

ityin agriculture have predominanti@b&D VHG RQ PDLQVWUHD PInthaltedi€sFH ™ 7K
directed mainly at agricultural production, measures targeted at individual rfzajos,f@cus on
technology-centered solutivets there have been many claims emphasizing that such approaches are
insufficient to deal with wicked, sustainability-related problems. Rathemrijussk beeneed to

guestion the governance of sustainability issues, i.e. who makes vghichwtiestisweay. A central

aspect of sustainability governance is collaboration, which has been lauded fbal$® loeitieftsdu

for its challenges.

The potential benefits of collaboration have apparently been recgthizecbatext of EU agricu
ture. Yet, there has been a lack of holistic consideration of how calidb®tgiematically integra

ed and promoted in the governance of EU ag8wsthimable agriculture cannot only be encouraged
through changes in the overall governance system but also througlothexistipg and emerging
small-scale collaborative initiatives for sustainable .dgdeelitnere has been substantial research
on the conditions that influence success of similar collaborative initiativeskitovedge, tesul

ing from this research remains rather scattered and does not allow for thefideatditgiadterns.
Additionally, little of this research specifically focuses on sustainable agiscoltres. tiiéhptom

tion of collaboration for sustainable agriculture is further cgripdidatddol clarity of the meaning of
sustainable agriculture, which is an inherently ambiguous and contested concept.

This cumulative dissertation aims to address these gaps by contributing tostarditigr afrtsw
collaboration can be facilitated and designed as a means tongbadvarficeasustainable agriculture
For this purpose, the dissertation addresses three sub-aims: 1) Advancinditigefiindewstaept

of sustainable agriculture; 2) scrutinizing the current governance sysienpotgaidirtg facilitate
or hamper collaboration; 3) assessing conceptually andrewgicicallgollaboration barfacilite
edasa meango govern for sustainable agriculture, both from a top-down and Eebsyectivep In
doing so, this dissertation focuses on EU agriculture and appliethadsixrahging from qualitative
to quantitative dominant

The findings of this dissertation highlight that collaboration has beemtatdanapgvea hampered

as an approach to governing for sustainable agriculture. In contrast, thasgtissettationllahor

tion offers one promising way to promoting and realizing agricultusizasdrempded to integrate
different approaches to collaboration and to sustainable agricutieiréndihgs,df this dissertation
encourage and justify more research, discussion, and action around collamreidrofrstisai

able agriculture. Additionally, the dissertation provides first tangible insigidplestfoorsystemic

change to promote governance for sustainable agriculture and oartactorgahtir the successful
management of small-scale collaborative infi®iveyy LPSRUWDQWO\ WKL& GLVVHI
JUDWLYH DWWLWXGHY DPRQJ DQG EHWZHHQ®R VR LAHRONMHIMW B D
rative and hopefully more constructive research, discussion and action for sustainable agriculture.
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Framework Paper

Governing for Sustainable Agriculture in the EU:
Promoting Multi-Stakeholder Collaboration

1 Introduction

Atleast since the UNCED confemreRtede Janeiran 1992, sustainable agriculture hasHademg

the overarching guiding prirafiplestainable developmeaut important topo international and-n
tional agendas. Yet, more2bgears later, agriculinthe European Union (Ea$pelow the line not
come much clogeibeing sustainable. Indeed, there have been some attjaosiéige trends: For
instance,he shareof agricultural land under organic prochagioeen increasing steadily; harmful
emissions from pesticides and fertilizers have decreased rééeothneaagricultural lasfdheEU

is partof the Natura 2000 netvadirkature conservation areas (EEA, 2018). However, evem-without co
sidering the small sadlihese achievemenrisrganic farming covers just a tiny fodthi@magricuttu
alland (6.7% 2016), emissions from agriculture are still high (EEA, 80%&)f taedNatura 2000
grasslands amanunfavorable condition (EEB, 284&y are outweighlychumerous and continued
detrimental trend$i€lEUis more than likeétymiss itgoalof halting biodiversity log2020 (European
Commission, 2011); agriculture cortitnedbe primary souraidifuse water pollution (EEB, 2017)
there are ever less young faandtessbutbigger farn{guropean Commission, 2018b), amd so

By now, effort® address these negative trends and promote susiaiaghdititure have predom
nantly been based 3 P D L Q VWL H{RdWéiZ, 2004), which is characteyireductionist, linear,
instrumentand positivist approaches (Bawden, 2012)aditdsultedn strategies that are directed
mainlyat agricultural production and therefore neglect interdepenthenvieter agri-food system
(Dahlberg, 1993; Reisch et al., 2013). Also, measures have targetedualdanigsn(iradeyra,
2006; Robinson, 2009; Mills et al., 2011). As a result, a mismatch odbersetalesraéman-
agement and the soadecological processwhich often extend far beyond the bouoidsingte
farms (Pelosi et al., 2010). Additionally, the focus on agriculturait phedizctiotevel has directed
the main attention towards the development of purely technedbggtatores (e.g. biotechnology,
precision agriculture) (Ferreyra, 2006; Garnett, 2013).

While therss little doubt about the importafisehnological and on-farm solutions, thebedrave

many claims emphasizing that they are insoffieswith wicked, sustainability-related prafsems
general (e.g. Vol3 and Kemp, 2006; Schlaile et akna@d@yin agriculture (e.g. Pretty, 1999; De

toni et al., 2012; Chappell, 201&8)XiNe fiture will be based not on the promises of whiz-bang techno
ogy, but on the more mundane features of the decisions ourlsoeaietieswieat we will do, how we

will do it, and who will get to d¢Cidappell, 2018, p. 1) or in other words: on the governanmce of sustai
ability issues.

A central aspeaftenvironmental and sustainability govasiaboratin (Newig and Fritsch, 2009;
Schoon and Cox, 2018). Collabdrasiosertobe a leading paradigm (Margerum, 2008) and-been a
vocatedo bethe best wag address wickpiblems (Waddock, 2012). This is due to its arguable ability
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tointegrate different kioftslevant knowledge which arebgelifferent stakeholders (Ansell and Gash,
2008; Abson et al., 2017). Therefore, collabsrgijprsetb be ableto address the challenges gmer

ing fromW R GsBearfiidgly contradictory situation where social and ezolegiacais become ever
more fragmented at the same time as social and economic aadinéetdefyendence increase (Duit
et al., 2010; Schoon and Cox, 2018). Nevertheless, the numedbeastts of collaboration (Reed,
2008; Uetake, 2014; Prager, 2015) have been challengedabguroants disputing the claims about
the effectiveness of collaborative governance approaches (cf. Klijn, 200 BKeie and Fritsch,
2009; Bodin, 2Q1Menceitis ultimately not certain whetthreat governance and collaboration-centered
solutions aref the proclaimed importance and offer greater leverage for cteniyedratipa
proaches. Notwithstanding, bmaste arguments and claims outlined above, | assume hene-that gover
ance and collaboration do aaw@portant rote playin tackling sustainability problemgeneraas
wellasin agriculture.

The possible beneditsollaboration have apparently been recogningdeatsmtextf EUagriculture

as networking explicitly supported withirEth€ommon Agricultural Policy (CAP) (Marquardt et al.,
2011). However, although exaoifelaboration for agri-environmental outttmé&d) exist (e.qg.

Franks and Mc Gloin, 2007; Steingréver et al., 2010), they renzaid aselassbdn vduntary
schemedn other words, collaborasanade possibbeitcollaborative approaches are neitheid-compu
sorynorinanyother wagn integral paof theEUagricultural policy framew@oksequently, there has

been a lacsf holistic consideratofinow collaboration can be systematically integrated and promoted in
the governance of EU agriculture (gap 1).

Undoubtedly, changes in the overall governance system to better iotegi@icaceimbmendous
importancandhave the potentialeffect wide-spread change. However, they are also very complex as
well as hard and slow to achieve. Thus, an additional way to promote caligporétigreissting

and emerging small-scale collaborative initiatives for sustainabl&xameldsifer such initiatives
are organic farmer cooperatives (e.g. Antonelli et al., 2004; Schmid epply, &tf4)ingtiatives for
sustainably produced agricultural products (e.g. Brandsma et al., 2005gpseaimmuiattyes for
biodiversity conservation on agricultural land (e.g. Peterken, 2010) etc. Allfeit fechmdpes

fects, such loaad regional initiatives teestablished comparatively easdlgwiftly. What is more,
smaller individual initiatives can aemm@ofof the feasibility and effectivenéssllaborativepa
proaches and provide important lessad20)cThus, apart from integrating collaborationrin the ove
all governance system, also supporting a larger number of small-scale initiptwve®iggitzdita

oration for agricultural sustainability (Shi and Gill, 2005; van Latesteijn 28#iZrabbinge,

Indeed, there has been substantial research into the conditions that isBueicellabocative e

forts in areas related to sustainable agriculture, e.g. farmer collaboratenofonagtal masag

ment (Ingram et al., 2008; Prager, 2015) or social networks in agritaitaaility sontexts (e.g.
Newman and Dale, 2007; Isaac, 2012). However, existing literature largely lacks a speafic focus on cc
ration in the context of sustainable agriculture and mostly investigates only feposasedtavhich
lenges in terms of the generalizability of the findings of these studiess dllawk, dhspecific focus

on collaboration for sustainable agriculture as well as of integration of &ooditexdgefor success

of collaboration (gap 2).



What further complicates the promwiatmiaboration for sustainable agricsitheefact that the very
aimof such collaboratiassustainable agriculttie ambiguousndcontested (Pretty, 1995). However,
stakeholders concerned with the promotion and refdizstaamable agriculture neédve a notion
ofthe meaningfthis conceptodertobe ableto putit into practice (Allen et al., 1991) (gap 3).

This dissertation aitmsontributeo addressing these three resgmpgsandthereforbasthe overall
aimof contributintp a better understandifignowcollaboration cae facilitatednd designeas a
meango govern for and advance sustainable agrithisureludes the following sub-aims:

1) ConceptAdvancing the understanafititte complex concepiu $tadnableD JULF X OW X U |
(addresses gap 3).
2) Status-qudnalyzing the current governance systemtify whether and hdacit
tatesorhampers collaboration (addresses gap 1).
3) Ways forwardssessing conceptuatiglempiricallyowactor collaboration bafack
itatecasa mean® govern for sustainable agriculture by both
a. considering how the governance syidt&hagriculture can better prométe co
laboration u WGRRZ Q S H U&ti8reldséy gay H)Tand
b. investigating conditions for success of local and regional collaborative initiatives f
VXVWDLQDEOH g perdpedO dddi@sses|g&goR)V W R P

In addressing the sub-aifSsafustuoand3 Ways forwartifocuenEUagriculture. This fomumoi
vatedonthe one haru/the practical relevantEUagricultur&Uagriculturis of great economin-i
portancas it contributes more tiémof total exportd theEU (European Commission, 2018b) while
claiming almost 38%&Uexpenditures (EEA, 2018). At the same time, EU agricultuagpcamses m
ronmental impaditsis, for example, afehe main users of land and natural resources (OECD, 2017;
EEA,2018) and plays an ingloriouastie main souroédiffuse water pollution (EEB, Z2Dd#)e

other handgUagriculture presents a unique setting: The numerousdregres that are pafrt
theEUprovide a great varigftgcological, social, cultural, and economic conditions. Y &gwith the
mon Agricultural Policy they share a common and unifying agridtaimelpadticy

Ths framework paper procesedsllowstn the next section, | outline the core caftbstslissert
tion. Section 3 describes the research context of this dissertatiorabyypeovieingver the CAP as
dominant policy framework shaping EU agriculture. Afterwards, | perseincthdquithis disge
tation, describe the research design, and the contributions of thestirthke guapsf this dissext
tion. Section 5 summarizes the findings in relation to the research aims émel apfiiets methods.
Finally, | draw conclusions regarding key insights, their relevance, anchfuieeesesea

2 Conceptual background

The following sections introduce and clarify my undefstendorg concepiswhich this dissert
tionis basedsustainable agriculture, governance, and collaboration.



2.1 Sustainable agriculture

The originsf the ideaf sustainable agriculture have been described very differently, soimgcaccoun
ing them badk 0 D O Wi&axihaf population growth would outpace agricultural productind (Hyberg
Setia, 1996) and others duaoigy even further17h century English philosopher John Locke (Harwood,
1990). The developnwéthe notioaf sustainable agriculture was spurred aditbadyarly 20th cent

ry through the emergentapproaches like biodynamic agriculture, humus farming, andcdrganic agri
ture (Harwood, 1990). However, the concept gained real mormethteirh980s, when the enviro
mental impaat$industrial agricultbeemlbecome evident (Harwood, 1990; Zhen and Zoebisch, 2006).

The conceif sustainable agricultisré DoWwee extremely important and practse@iy (Pahnell et

al., 2006, p. 6a83ithasbeen deemed impossibhe definedb®lutely and conclusively (Pretty, 1995;
Frantzeskaki et al., 2012). Therefaeheen describ@tthe most varied waga sebfgoals, a set

of strategiegnideology, a propestagriculture (Hansen, 1996), a vision (Buckland, 2006),\a philosoph
a farming system (MacRae et al., 1993) and so on. At first sight, timtnmealtiplgstgeems confus-
ing and creates difficulties for the practical amflcetiaimable agriculture (Pannell et al. HZ006).
ever, there are virttethe flexible and ambiguous mezsinstainable agricultltratiows for a great
diversitypf options which chedrawronto adapto future developmentsustainable agriculture was
understoods prescribing a fixed gskapproaches, maofjthese future options wbelébreclosed
This, in turn, would undermine the very nature of the concept ofugemahitiay (Pretty, 1994).
Furthermore, ambiguous concepts allow divergent imearergbutat the same time createn€o
mon purpose. With that, they are better [aiddge the divide between differenbkstdkeholders
with their different understandings and framings (Wynne, 2002).

Despite the ambiguwitgustainability, there are some basic ideas which are widely adkrotatedged
acterize itn line with the definimbsustainable developmieistan agriculture that meets the nafeds

the present without compromising thefthilise generatidiesneet their own needs (e.g. Culleton et
al., 1994; Horlings, 1994; Ogaji, 2005; lkerds200& purpose, sustainable agricultube ailst
nowandin the futurép meeinanintegrated way evolving sef (at least) environmental, social, and
economic goals. Thus, rather than providing a fixed&etedtieimed, readily implementable practic-
es and approaches, sustainable agriculture guides the deddtogaiterand timely appropriate a
proaches for its implementation.

Notwithstanding, the hermeneutic fletigugiainable agricultuasledto the emergencédifferent
paradigmsf sustainable agriculture that are often desexbetpeting and mutually exclusdive.

hough different authors have divided the discourse about agstaiftatdeinto varying nundsers
paradigms, they damroughly summarized into two posidiotiee one hand, these¢he paradigm
termed for exampl& iRovi promotdry H F R Q R(Pier¢a/VI@933f® sciences integral@d UDGLJP
(Johnson, 200&) technocentrid S S U @RDBmKon, 2009), wischainly characterizgdh positivist
andreductionist view with a focus and rellanodern science, technological solutions, and economic
efficiency. This paradigoontrasted with the paradigm named, for irfstaRCEr dvhbtedy ecd-

R J L {Piarse; 1993 H F R O intehriatbd® UV D Bdhasdn, 2006),°H F R F B  SWURBH-K ~

son, 2009). Underlyingpghsdigmis a more holistic and systemicagevellas reasoning rooted



ecologylt takes into account aspects and interrelatimsutséde the faandsearches for integrated
insteaafisolated solutions, drawirigpth modestenceandtraditioalknowledge.

Asargued above, reductionist and technology-centered solutiotesharmdikigiend tacklesus-

tainability problems. Therefore, the understbswitagnable agriculturthe contextf this dissext

tionis closeto theemlogical / ecocentric paradigm. It includes technological issues andb@pproaches
goesbeyond theandalso considers the wider carftegticulture. Most importantly, this includes ques-
tioning who gets to decide what in whiethe/aery subjexftyovernance.

2.2 Governance

The concept of governance emerged in the late 1980s and thusna e tb@ncencept of sustain

ble development. This co-emergence is more than mere coincidence @s bhathlinkadeto each
RWKHU 3% hce/iSvaHbtérehRidtel forQaeldd probably also a productoR&#dpsd) GV VXVWDLQ
(Kemp et al., 2005, p. 18)

The rise of these concepts occurred in a situation where acceleraimgegitdréddho create ever
more complex societal problems that often crossed traditional borders and muitigleescaihes. B
now, these characteristics have rendered contemporary sustainability problems augessbl® to be
adequately by any single agent. Thus, also the st&déradthiohally seen responsible for dealing with
societal problems, has become ever less capable of addressing sustainability atelylemd-ade
fectively. To compensate for this lack of capacity of the government, diffesergdiedsnadntal
actors have entered the governance process (Lemos and Agrawal, 2005 TBitzbgas2ieéd to a
redistribution of political competences away from the national state. This redistabtidadly gecur
wards to inter- and transnational organizations and downwardsat@sdlregimmal levels) anid hor
zontally (to non-governmental actors) (van Kersbergen and van WaRel@mg2@ad Wiskerke,
2010; Jager, 2016). Consequently, governance decisions are increasaghyltitade of different,
complicated networks of various actors from different sectors (governmentamaatbifeiei)
levels (local, regional, national, transnational, global) (van Kersbergen and V@) Waarden, 20

The concept of governance captures these complex governance aHangsererdkbng with the
multitude of different governance arrangements and contexts als@aooenigsthevariderstanding of

the concept of governance in different literatures (cf. RhodeKdr8®eérgem and van Waarden,
2004; Pierre and Peters, 2005). In the context of this dissertatiop, igawetarstood as steering in
general. It thus includes formal and informal rules, structures and [keadtsses2B@b; Turner et

al., 2014; Mitchell et al., 2016) that determine how collectively relevame deae and action is

taken (Turner et al., 2014; Emerson and Nabatchi, 2015) in order tivelyuvelevlat problems
(Biermann and Pattberg, 2008). Thereby, governance extends beyqulérsaiteriahnd also i

cludes processes where actors that were formerly outside the policy process Qirivateiatyo
groups, local governmental acemes involved and engaged in decision-making and implementation



(Bitzer, 2012; Mann et al., 2015). This also comprises processes where formabglyveramnent is
among many actors or where it is not involved at all (van Kersbergen and2084 \Waarden,

This understanding of governance includes both more traditional, hierarchicaldgsvantbgoe-m
ernance modes usually subsumedHud WKH WHUP pQ HWbddR,18P6) R KausQebg@n- H 9
and van Waarden, 200&twork governance is seen as an alternative to hierarchical or market-baset
modes of governance. It portrays governance to occur throughmetdepksdént actors from gov-
ernmerat, private, and civic sectors (Rhodes, TI898 networks operate based on trust, cooperation,
and negotiation: The involved actors exchange resources and nelgeisitsshaird actions; and

even the rules that regulate their interactions are negotiated bydhegparticipants of the network
(Frances et al., 1991; Rhodes,.1996)

In such governance networks, the boundaries between the differeatsebtarsede(Stoker, 1998)
In consequence, in a governance network meant to addresspablisstetesbince also aspects of
private business management may become relevant. For example, initiativesndfmggindana
keting usually aim at conserving landscapes and improving the socopeltiomsnin thatdan
scape. These are aims of predominantly public interest. For this punposstepainld civic actors
come together. They develop brands for products and services frond the dece@nddevise a
marketing strategy. Consequently, these activities, which are usually absopratatevsigictor, also
become important for a good performance of this governance arrangement.

Also two of the more specific forms of network governance are relevant for:thisiitidseelagion
ernance (MLG) and self-organization (van Kersbergen and van 0#partienMR@ perspective is
especially relevant for the top-down approach of this dissertation, which cvesidecetsgstem

of EU agriculture. Partially originating in European Union studies (HoogBeG&)d/dhakersbe

gen and van Waarden, 2004; Pierre and Peters|LZD@dnsiders networks not only across different
types of actors but also across the different levels at which these actors operatee@idy, national,
al/local) (van Kersbergen and van Waarden, 2004). Different from traditiomeintalerglamer

ships, the involved actors are linked to each other in multiple ways witrditdleyoamoritg them.

For instance, regional actors froElUcmintry can interact directly with EU level institutions without hav-
ing to go through the national Vet is more, rather than being defina@-datépnined by const
tutions and legal frameworks, de€idioN-L Q J appedk] indeterminate and negotiable among the
parties (Pierre and Peters, 2005, p. 72) While there are views that see Mu@tasean &rmal
government, | conceive it here to be nested within the existing institutioftél Bloocfoeeand
Marks, 2003; Pierre and Peters, 2005) One important issue in MLG istve aqutbstiy ispsu

posed to be organized. A prominent approach to this questiort isf amcoMie@ types (Frey and

1The advantages of such governance approaches are considered to be more emancipation and greater legitimacy of decis
(Newig et al., 2018). Moreover, they are supposed to be more flexible and responsive and therefore better able to deal with
creasing complexity (Duit et al., 2010). Hence, they are supposed to be better able to address inefficienaies of state action
er, 2012) and to lead to more effective outcomes (Newig et al., 2018). However, there are also various concerns and challe
such as a lack of transparency (van Kersbergen and van Waarden, 2004) and accountability mechanisms, which is why su
governance processes can suffer from legitimacy and accountability deficits (Rhodes, 1996; Stoker, 1998; Folke et al., 200
Keast et al., 2006). Governance approaches that include a variety of different actors can also pose governability challenges
Keasbergen and van Waarden, 2004) that stem from difficulties to steer the process and to reach agreements on decisions
actions (Keast et al., 2006).
6



Eichenberger, 1996; Hooghe and Marks, 2003): In MLG type |, jurisdictiatlg boeindrritatter
static and show little overlap. In MLG type Il, overlapping, task-speosi@jerigioed that can
change according to current requirements.

The understanding of governance as self-organization, dratitk istipeesgmimarily in the bottom-
up approach of this dissertation, where | focus on local and regional collat®fatise statiadib
agriculture. This notion of governance is most prominently advocated by, @sostudledan
mon-pool resources that were managed by communities rathersth#a drysingle private g-opri
tors Also in these arrangements, interactions and decision-making in ftheswiveerkisers are
based on mechanisms such as informal understandings, negotiatistgialusonanodl What wmhsti
guishes the notion of self-organization from the more general netwerls gisviErniasion bottgm-
governance processes where government is usually not involved at all. &uishaaerahgeasteris-
tic also of many local or regional collaborative initiatives for sustainable agriculture.

2.3 Collaboration

One basic principle of the different forms of network governance is caligbarstimmedBeait of all
human beings (Schoon and Cox, 2018), collaboration has beemne@lesiisc@lly in the context of
sustainability problems laasbeen linked also to the sustainability of agri-food systems (Schiller et al.,
2015; Hubeau et al., 2017). This is due to the manifold benefitshiiztdaie ellaborative forms of
governance: In general, collaboration is, among other things, consitmeddmberatic, inclusive,
and transparent (Emerson and Nabatchi, 2015; Ulibarri, 2015) as fiedibdes amokeonducive to
innovation and novelty (Folke et al., 2005; Hubeau et lalcaBOi&lp overcome long-standing co
flicts (Ulibarri, 2015) and address scale-mismatches (Sayles and Baggrall26dlfigborative gov-
ernance modes are assumed to be more environmentally effectiviy bettey Eadronmenté ou
comes (Kochskamper et al., 2016; Newig et al., 2018). Specific bevmitsoonitod context of
agriculture can be, for example, a reduction of habitat fragmentatiandsd¢apes)ghe enheanc
ment of the feeling of belonging within a community, and in@erasedfiegamcy through the minim
zation and sharing of costs (Uetake, 2014; Prager, 2015).

Yet, collaboration is not a panacea (Koontz and Thomas, 2006; Ematsbiy 20819)aind thus also
poses many challenges. One severe challenge in theagdektie are the high transaction costs
related to collaboration (Uetake, 2014; Prager, 2015). They can otaasis forrmpreparing pn a
plication for funding; the time needed for meetings andsnelettatienand effort necessary for the
establishment of relations and trust among the involved lagtbesretre, collaboration may even
lead to detrimental outcomes. For instance, bringing together maanyiesfier@nincrease conflict
(Brody, 2008} the need to balance the many competing interests may leadrits dlga¢eepresent
nothing more than the lowest common denominator (Brody, 2003¢kKetcakkda016; Newig et al.,
2018) Thus, whether or not collaboration leads to sustainable outcomespeftidsatelyttte quality
and configuration of a collaborative initiative (Sayles and Baggio, 2017)

Just like in the case of governance, also the concept of collalmaioodsand described ir-diffe
HQW ZD\V 2Q WKH RQH KDQG WKHUHRYV FRRVQ DB HR BE D HRRM
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WLRQY 7KH WHUPV uSDUW LB QF ®ifiblieRminer) i6 Eursie @l tefel © Ehev R U
involvement of actors without formal déciBibn- QJ SRZHU p&ROODERUVUDWERPY D
are more common in North America and describe the process of worKings®getims overlap as

the\ ERWK HQWDLO Wrkrhithe pevspadtiveVdi yarticRaMok igaveriance, collaboration is one
form of interaction (out of many); from the perspective of collaboratesgpgaicpadion is ore el

ment (out of manylNewig et al., 2018, p. 273) On the othepnfARAO ODERUDWLRQf LV RIW
Q\P IRU pFRRUGLQDWLRQY ZKLOH LQ IDFW W KRiagét, 2015\ pPV 3UH
59) u & R R U @ichbbs/ siugliin,Gvhere actors take action in an isolated way bubtimdorm each
about their action@ollaboratidpefers to genuine joint working as a collective entity, where both dec
sions and (at least part of the) actions are carried out together (Prager, 20C0)$@0dd@).and

Within this dissertation, different understandings of collaboration prékait@s-delin perspective

of this dissertation (on the whole governance system of EU agriculture) questionamdaimdywwhether
actors who are usually outside the policy process can be invoteggbwreorder sustainable dgricu
tureandfacilitate farmer collaboration for agri-environmental maragetiesithins, the focus here

is on participation. Furthermore, in the top-down perspective collaboratmbathncoefatination
andJHQXLQH FROODERUDWLRQ EHFDXVH WKHBH ®@UIDWDRD YV LW
cient for the delivery of the desired [sustainable] ddtQo@esd HQXLQH pFROODERUDWL
(Boulton et al., 2013, p. 14) In contrast, in the bottom-up perspetheal@ondlaborative initiatives

for sustainable agricultueslamine how actors can successfully work together to make agriculture more
sustainable. Therefore, this perspective refers to collaboration in theeskeimsthé North American

context andfers only to genuine collaboration.

3 Research contexthe Common Agricultural Policy (CAP)

Despite its ecological, economic, social, and cultural diversity, agriculture EuUtloe uhtiézerdand
regions is unified and fundamentally shaped by the Common AgiycluiheaCRBlicame intot-exis
ence with the foundation of the European Economic Community (EEQy#atyugfhiRome in 1957.
Its original objectives were to guarantee basic food self-sufficieneyfand pettad quality of life for
those involved in agriculture (Donald et al., 2002; Renting and Widleskiei, 2018). It was as-
sumed that this could be achieved through an increase in production, whalsoMeald tihen i
crease of wealth of the food producers. The main instruments tardehsgfieats were the-ntr
duction of guaranteed minimum prices as well as tariffs for interratibpehahred cheap imports
andincentivized exports (Donald et al., 2002)

While the CAP was more than sucegssédting its requirement for food self-sufficiency, it performed
very poorly regarding the aim of improving the situation of therémveerbyNtee late 19808-it e

tered into a multi-dimensional crisis consisting of environmental issueshjodiileisityatass), f

nancial pressures (growing criticism regarding the high share of EU budg#ted€diEatexthiip

ltical opposition from international fora (which demanded the reduction oftihg pede digiport

and trade tariffs) (Renting and WiskerkeTR@1€ijuation gave rise to the MacSharry reforms in 1992,
where price support was cut and farmers were compensated with ditesd payheenegricultural
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area. Importantly, this reform introduced measures for environmental cotisesviatiadared-e
vironmeat protection as a new goal of the CAP (Donald et al., 2002; LaSekerada8)er reforms
have followed since.

The current CAP 2014-2020 continues the two-pillar structure inteodgeedaf000 reforms in

1999 (BMEL, 2014, 20RBar kamsists of direct payments, which are meant to support agriculture per
se Pillar 2 is dedicated to rural development and provides the funds for thenmpletientd and

regional Rural Development Plans, which include the often-cited agnreagnoesndrte greatest

noelty of the current CAP is thE Bo® O H G, whidh iHdd @ pa@t diithe pillar 1 direct pagm@ents
vironmental requirements (BMEL, 2015; OECD, 2017).

Although the current CAP is praised as the greenest CAP yet, there aremanisidegaliing its
effectiveness to deliver significant environmental benefits (Pe'er et al., 20174; RFECet al.,

2017; Pe'er et al., 2018). Also, negotiations for the CARr@Re£2¥ underway and legislative pr
posals have been presented in midraelfature CAP will be based on a balanced set of mne econo
ic, environmental, and social objectives. Key aspects of the proposaisgnothees,angheipsu

port per hectare for small and medium-sized farms, the requirememuihat fantyegs (rather than
corporations) receive support, and realization of crop rotation instead girthreatedendye crop
diversification (European Commission, ZB&gapmotion or integration of collaborative approaches is,
however, not to be found among these ptoposals

In sum, since its beginnings the CAP has become more inclusive of ggaisdutbigrithand profi

ability. Yet, it has been little effective in generating significant improyeopadalsTioe the new

CAP are promising but it is not clear whether they represent the drastiectioangeecdkedito brake

ZLWK WKH &$3TV coyLaschi RA18) DrtadyHeadeUtheks Ideems to be lack of potential for
collaboration.

4 Research design and methodology

This dissertatisncumulativandthus consistsf the following articles and this synthesizing framework
paper:
1) fustainabl® J U L F XeDia X Wevgnton, J., Jager, N.W., Newig, J., 2015 s\\staia-
ble agriculture? - A systematic review. Sustainability #8%5.7833
2) pn)UDJPHREWIMW, LR ShaalVeElienS, Danhardt, J., Fischer, J., Abson, D.J., Newig,
J., 2017. Collaboratiofragmentation? Biodiversity management through the coufiioron agri
alpolicy. Land Use Policy 4.1
3) U6 FHQIRkELhBrY 3., SchaalVElten,S, Fischer, J., Newig, J., 2019. Landscapei-Scale B
odiversity Governance: Scenarios for reshapingfgeaessnce. Environmental Policy and
Governance 46 (1),5L-

20nly continued support of collaboration in terms of knowledge exchange for innovation is mentioned once in the proposal
(European Commission (2018c)).
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4) AcceptabilipfalW H U Q eleh S, Fbeh%al, T., Leventon, J., Hanspach, J., Fischer, J., Newig,
J., 2018. Rethinking biodiversity govemBancepean agricultural landscapes: Accegptability
alternative governance scenarios. Land Use Bdigy 77,

5) u6 X F&fTHRD O D E\RIkEDIY Jagdt, \NY, Newig, J., forthcoming. Success of Collaboration
for sustainable agriculture: a case study meta-analysis. Environment, &elv&ogiae
biity.

In Fgure 1 and Table 1, these articles are characterized regarding their resleanctl Hygoroa
methods applied. While the included articles draw on the full range of researchiiicplig-from emp
ta to conceptual considerations, the majority of the articles contributelemepinatther than
FRQFHSWXDO FODULILFDWLRQ DUWLFOHV IHYHUWKH
LRVY DOVR FRQWULEXWH LQVLJKWYV Rd sedglpb@sed-dgd @hpgit SW XD
cal evidence or viewed in light of a real-world context, respectively. Frontal petspelctiog,
this dissertation presents a mixed method program, where the mixing rod qualitatated e
HPHQWYV 3RFFXW\R DHOR VWO IBhKHSGN stidVW20R 6, p.\W28)GILiHcludes both
mixed methods studies, which combine qualitative and quantitative elemente sithdg the sa
ticles 1 and 4), and articles whose methodology can be characterizealitiperglstiie 2) or
guantitative dominant (article 5) (Johnson et al.,.0M)LFOH M6FHQDULRVY LV E
considerations and did not apply any specific methodology.

input

conceptual
considerations

- output
empirical ©) Sustainable conceptual

evidence agriculture clarification

Acceptability OfC] empirical
alternatives data

methodological approach

qualitative B = quantitative

mixed methods

Figure 1: Characterizatittheresearch approachéthesingle articles regarding inptgutandmethodological approach;
numberg circles represehedifferent articles, colors shekindof methodological approach. ArticleGtalplyany
specific methodsdthereforis notcharacterized regarding its methodological approach.
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Table 1: Research appreaciapplied method&hearticles constitutthig doctoral dissertation.

Article  Short title Research approach Applied research mettis for
no- Input Output Methodol. «GDWD «GDWD
approach  collection analysis
1 Sustainable  Empirical datan Conceptual Mixed Systematic literature revie\
agriculture theuseandwun-  clarification methods systematic  Inductive qual
derstandingfa  basednempt literature tative content
concept icalevidence search analysis, et
scriptive stati
tics, cluster
analysis
2 Fragmentatior Empirical data Empiricadv- gualitative Group dissu  Narrative
andconceptual dence sions analysis
considerations
3 Scenarios Conceptualn- Theoreticahr  None None None
siderations plicationsfthe
applicatioaf
canceptsna
real-worldmn-
text
4 Acceptabilipf Empirical data Empiricadu- Mixed Group dissd Inductive gual
alternatives dence methods  sionsgues- tative content
tionnaire analysis,ead
scriptive stati
tics, cluster
analysis
5 Successf Empirical data Empiricadv- Quantitative Case survey /
collaboratives dence doninant case meta-analysis:
Codingfcase Multipleer
studies gression

Figure 2 illustrates how the different articles cantindutssearch aims of this dissedatidrow

they relatéo each other. Articleu’6 X VW DU Q D ECO@IbUes H §larificatiaof the ambivalent
andcontested concepsustainable agricultrgeneral anoh a global scope. In doing so, this article
elucidates what governance and collaboration for sustaulavke agrisuppotedchieve. Thus, it
fulfills aim Concepandprovides the conceptual groundwork and basis for the subsegubfdtstudi
odologically, article 1 is based on a systematic literature review. Firgtjdaottiracadeademic,
practitioner-oriented publications that critically discuss theofnseatamgpble agriculture were
searched systematically. Then, the obtained literature was analyzed withds eyppedacetivith a
concurrent triangulation design, where data collection is carried ouidily gpplitatgre and guant
tative methods during the same research phase (Creswell et al., 206Bi)cSessd to tha-co
cept of sustainable agriculture were identified through inductiveageati@tialysis (Mayring, 2007)
with ATLAS.ti. Descriptive statiftits occurrenoéthe different topics allowed identifying patterns and
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changes of the different understandings of sustainable agriculturewieneeigateetall importance

of the different topics, the perceptions of the concept by different growgss [{sactitiosisrs, seie

tists from different disciplines), and chratingedebate over time. Furthermore, through aneijuster

sig strandof academic literature with similar understahslirsgginable agriculture were ascertained.

In sum, this article draws on empirical data on the use and urdeadia@oliatical concept. €Fher

fore, its inpig characterizexs empirical with a strong tendency towards conceptual considerations. As its
output, this article contrittotéee clarificatioha concept based empirical evidence. Hence, the ou

putof this articles characterizess mainly conceptual with a strong rédetimpirical evidence (see

Fgure L

Aim Article Analyzed entity Topic Understanding of... Scope
governance collaboration
aim1 @ ,sustainable theoretical sustainable global
‘Concept’ agriculture’ concept agriculture
aim 2 network governance EU
‘ ‘ e e B e e e e B B B R B e B B B e B B R e B B B B B B B B B e e R e B e B
Status-quo I @ ‘Fragmentation  governance biodiversity multi-level 1) participation; regional, :
----- | . system management in  governance 2) collaboration  German
. ( @ ‘Scenarios’ ¥ g s ) L v
aim 3 agricultural & coordination & Sweden |
‘Ways : @ ‘Acceptability of landscapes )
forward i Alternatives’ !

strengthened collaboration to govern
for sustainable agriculture

r 3

Figure 2: Structukthedoctoral thesis regardiegontributioof the different constituting artiolgeoverall research
aimsaswellas regardintheunitof analysis, general topic, understanding of the main concepts, and geogoéitdcal scope
single articles. The contents of the oG HU VW D&p@dtigf) RHOPWEBOVR WKH GLITHRWHQW XQGH
tion regarding 1) collaboration vs. participation and 2) genuine collaboration vs coordination (see section 2.3).

Articles B 5 explore how collaboratiobeattengthenexs a means goven for sustainable agricu

tureandnarrow down their scop&Uagriculture. This isssiapproached both from the top-dgwn,
considering the whole governance sy&tragriculture, and from the bottoby apamining single

small-scale collaboeitiitiatives for sustainable agriculture.
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The top-down perspedtiakenn article, 3, and4, which are the prodofotvork packageobthe
research project MULTAGRI. This projectdotisenersity managenagwtconservation agricls

tural landscapes synergy with agricultural prodastame way towards sustainable agriculture. Work
package 5 assessed the current governance system for chbitehgesity management and sought
to identify viable alternatives. More specifically, this work packagéhquestion how meaningful
collaboration between fararatsther actors chafacilitatedsanimportant means for improved far
land biodiversity management. For this purpose, casetstadiesgions Germany (in the federal
stateofLower Saxony and Saxony) and Sweden (pf&dacia) were conducted.

Article 2u) U D J P HEQwiDuveds Rs@fitput empirical evidemeghether arttowthe currergov-

ernance systeshbiodiversitmanagemenh agricultural landscapftheEUfacilitatesrimpedes actor
collaboration. It thus fulfills researctStamuguo For this purpose, the article takes a novel approach
by considering the entire governance system surrourdikgydrdework for biodiversity manag
mentin agricultural landscapes. It draws on qualitative empirical data cghegtedptitiseussions
during a seried stakeholder workshopihe three MULTAGRI case study regions. This alada was
lyzed through a narrative analysis and intaerpggtiedtheoretical consideratmfrogptimally conriec

ed social-ecological systems (Bodin and Tengd, 2012; Kininmonth Ehas.p20iskidef its e-

search input, this article draw®bethpirical data and conceptual considerations and aggtiies quali
methods for data colle@manalysis.

The remaining articles @hdb) contributto research aimVBays forwardrticle 316 F H QaBdddsR V
estheoretically the potenfialternative governance approsxfaaslitate and strengthen actorazollab
ration for the management of farmland biodiversity. For this papgsrsgrathengonsiderations
multi-level governance arrangeoretits one hand (Frey and Eichenberger, 1996; Hooghe and Marks,
2003) and decentralizagioidevolutioof poweion the other hand. These considerations ate used
develop four archetypal alternative governance scenarios. Thesee stemaetsah constructs that
propose different arrangenoéatgorstheir roles and responsibilities across the different lelzéls (from
to local levels). The article further assesses theoretically the pditioentiifereent scenairad-
dressing ecological scale mismatches (Satake et al., 2008; Pelosi et al., 204 Gtaljeet015)
andproblemef governance complexity. Consequently, this article contributes maihindaheeptu
retical considerations. Yet, these considerationtoarededavorld context, wisiethy the outpot

this articles characterized mainly, butpurely conceptual.

The scenarios developeatticle 31 6 F H QaeWiseh¥drficle 41 $ F F H Sofalie ) LDONASRBIOVE]
empiricalljowacceptable these different governance approachsstovstalkkieholders the three
MULTAGRI case study regions. Also this article applied mixed methods miitiniangoretioreed

sign. The quantitative and qualitative empirical data used as iaptgdwdigioglla second serfies
stakeholder workshapthe MULTAGRI case study regions. At these workshops, partiidpants first
cussed the advantageddisadvantage$the different scenaiiogroup discussions. In these discus-
sions, they agreedupto three main positives and negatives for each scenario. Akepaties, th
pants were ask&alfill out a questionnaire eliciting the degree of their (dis-)adreersentsvit
statements about each scerdsoin the analysisf this data, a mixed methods approach was taken.
Quantitative methods were used to analyze the data obtained tiestigintieeg: Through a cluster
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analysis, different stakeholder groups were determined. Destoptalwedievaluating scenario
preferencef the different kindéstakeholders as well as the infloéddéerent factoom shaping
stakeholder acceptant#e scenarios. Notes from the group discussions were analyzed #ilarough qualit
tive conteraralysis baseoinan open, inductive coding pracesslerto identify additional, emergent
factors that sheptakeholder acceptability. Additionally, nurthess acceptability facasreain

positives and negatives were counted as an eshieraitdenance.

Also article f 6 X F &f Eb\fa¥orativésontribute® research aimVBays forwalult takes a bottom-
perspective. It aiatscontributing empirical evidence for a better undesttamdiitigns that impact
on the successf small-scale collaborative initiatives for a more sustainable agriculamty (subsequ
WHUPHG pF RGN biRpoEeVALCESE Sdiha8such initiativasdifferenEU countries was
conducted: Expert coders used a predefined coding scheme to transiioroutdéatkevdata of the
case study descriptions into numerical values. For the analysisitafit@dgtagra multi-step explo
atory analysis, including multiple regression, was conducted. Wlnitkistssomgith focuseah
guantification and numerical analyisigially draves) qualitative dasadincludean interpretative-e
ement (the coding process). Furthermore, the used coding schemmanidddetsveoelemetats
rendeit more amenalitethe naturefthe analyzed cases. Consequently, this aijggmeatdminantly
butnotpurely quantitative.

5 Results and discussion
5.1 Sub-aim #Concept

The sub-aiwf contributinig a better understandifithe concepf pV X V WagilFQX DEADYELDHYA |
article 1u 6 X VW D U1 Q D EXdD@dindgfitiis paper underline the compiéttity concepif sus-
tainable agricultaxgthey identify a great number and géaigpgcts that haveenusedo characte

ize this conceptthe analyzed literat@@different aspects summaiiz&d more general themes.
Thesel7themes are organized framework maaeby three overarching thematic groups:(%5oals
themes), Strateg{@themes), and Fietd#\ctior{5themes).

The evaluatiafithe occurrenoéthese different themes shows that the general debate abblg sustain
agricultures focused momn anthropocentric than ecocentric Goals and that mostly techrealpgy-center
onfarm solutions are considered and suggested for the oésligtdionble agriculture. Altholugh
lesser importance, also mb$te less dominant themes are mentigredt sharesf the analyzed
literature and thus have a strong starttimglebate, too. However, the Strategy-tippropefatidin

ranks last among the Strategies for sustainable agriculture.

The paper also aitngletect differendashe patternsf useofthe concepf sustainable agriculture. By
lookingat changes the debate about sustainable agriculture over time, this articé thesdetsate

is characterizday a great, heterogeneous varfédpics that are discussed para#iach other and
remaironthe agenda almost constantly. This indicates theqiiasemeive, competing conceptions
of sustainable agriculture. Nevertheless, some changes were detectedrroniaghdevaf the
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debate regarding the Strategies for the realizatst@inable agriculture: In the last observed years
fewer strategies were widely considered. This is especially mpropowpeedtichndthe applec

tionof gcological principfEhese themes usebteof keyimportancén the debateutwere referred

only very infrequeitiliater years.

What is more, clear differeimcre usef the concepmif sustainable agriculture are fioutitferent
literature typelst the academic literature, a more utilitariprevaéss tham the practitioner-oriented
literature. In scientific journal articles, edmnefits and the conservaif@mvironmental assets as a

basis for agricultural production are most considered. In contrast, preatitprigicatiens tend

focuson social aspects and the proteaftibea environment for its own sake. Also within the scientific
community, the various disciplines use the afsustpinable agriculturdifferent ways, which can
belocated along a continuum: One extreme of this continuum is chaaatermeer wew focused
onthemes relevantagricultural production only. This view is predominant in engineeahgtéand natur
en@s as well as in agricultural sciences. The other extreme features a widesitiew seat
aspects and pays greater attentithie context in which agricultural production takes place. On this ex-
treme, the humanities as well as aod@blitical sciences are located. Interdisciplinary sciences (that
combine social and natural sciences) and economics present intermedstarei@artdweristics

with both of these extreme orientations.

Additionally, articlgu® X VW D 1 Q D E@digxtéstdferall conceppiossstainable agricultinre

the academic discourse. For this purpose, it identifies five clusters represeasintpsganitatin
tionasto what constitutes sustainable agectuter paper compares these five clusters with the two
main paradigned sustainable agriculture propiosbeé literature (see section 2.1), which are termed
fechnoHFRQRPLF S&ywbdddgR&-K DDA AW SRV LW LR Q farticlp ddgues’' L F O H
that most conceptualizatodssistainable agriculture represbyntbé five identified clusters combine
elementsfboth the techno-economic and the agroecologiqadstivabst

$UWLFOH L6 XVWDLQD E O bvide AlUcbirptebétisive Hmed& i thiat @apitte Rap \
structures all aspects found to form the debate about sustainable agrsaritargkasdhe different
conceptions of sustainable agriculture. It also highlights ways tcs deshplékitthin order to move
towards sustainable agriculture in practice. Particularly,aftbisesriltde reveal that the two suppos-
edly opposing paradigifrsistainable agriculturenatas contradictory and mutually excissivey

have often been portrayed. kuble contrary, these findings give reesgoport the idea that it is
possible and even necessary to integrate appnosaiieshat asgppopriateo context and scale.

This standirftasalso been supportadother recent literature reviewaated fields: Glamann et al.
(2015) reviewed academic literattine fooebiodiversity nexus; Kettenburg et al. (2018) assessed the
scientific discourse around genetically nfodRi€a & [HREbarding its positiamssustainabilityn

both of these discourses, pattdrivéo contrasting stiaof literature are identified E L Rc&IK \ V

W H F KiRASVIRB' R [(Glamamh @t al., 2015 W H F K Q Rrd R R ¥ DWW HKBtteRBurg

et al., 2018)), which bear similarities to the way the debate on susiitinrablasdreen described.

For these two discourses, the authors aldo t@menclusion that the respective positioos-are
plementary rather than mutually exclusive.

3 The study analyzed publications pdblish2012.
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In practice, such cross-fertilizing integfdiiterent approachesustainable agriculture requires inter-
and transdisciplinary collaboration across scientific disciplines and betveeeipsmantaty $-r
spectively (cf. Balsiger, 2004; Russell et al., 2008). Interdisciplinary researcinglitbedantefjrat
engineering, natural, and agricultural soenag®r technical issues related (primarily) to agricultural
production practices with contributions of the more socially-focused ttisdipimas-madentext

in which agricultural produgiembedded. What is more, the results of article 1 indicateira need for
creased mutual awarers@dsscientists and practitioners about their respective needs and .contributions
This need can be addressed through transdisciplinary collaboratiothedroméstisgdbenefits

of inter- and transdisciplinary collaboration d¢eTtufilledf the sevat accompanying challengfes

such collaboration are adequately addressed (Harris et al., 2@083s Mdigiibf the observation

ofthe drastically reduced wefigiot-operative strategiethe debate around sustainable agriculture, the
importancef inter- and transdisciplinary collaboratiorbeanmaitasized enough.

In its conclusionS,D S H U u6 XV W D er@ddiagesiemhrating tkeOcdmplditdytonce pff
sustainable agriculture with its aadedemingly contradictory meanings. This is argued to be important
because such a flexible notiorberapre usefth engaging with the wicked sustainability podblems
agriculture than precisely definable and assumedly unambiguoBsocalerepdisthe notions of sus-
tainable agriculture requires finding links, complementarities, and syewrritgediffeteve copee

tions This in turn calls on stakeholders to insist less on supposedly insurmountalid thfierences a
gage more with each other.

52 Sub-aim 2Status-quo

Just like sub-ainCbnceptalso sub-aimQatuguoLV PHW E\ D VLQJOH DUWLFOH Z
PHQWDWLRQY 7KLV DUWLFO KCAD [akiNatés Rr haGpes\WwolaboAtoR it sttt D
tainable agricultufes a first step, the article identifies actor-resource motifs that areetythres for th
MULTAGRI case study regions. Actor-resource motifs are schematic reptbsaruatiestois
social-ecological systems. Hence, they demonstrate whether and haoles]ifidientstand for s

cial actors and ecological resources, are linked to each other. Theadaundsicapeiscale social-
ecological systems for the management of farmland biodiversity takéa thmushggee Figure 1 in

article 2) and shows a high defceanectedness, i.e. all possible linkages between sociai-and ecolog
cal nodes are established.

AUWLFOH W )idéDidids fh@NHped/ MBRLPAIGRI case study regions the samecactootreso
that clearly contrasts witlidgaémotif k is bucket-shaped (see Figure 2 in article 2) and chdnacterized
a low connectivity among the nodes. This motif represents thiediodiladpdination between farmers
for biodiversity management was reported. Additionally, also theotfamnmesnrtiotiseir own ecglo

ical resources (their fields, meadows etc.) weaohtatider weak. This means dimefs rarelyo

beyond compulsory biodiversity meaasdiaad management actions are usogdlyrried out with

the intentioof conservingr enhancing biodiversity. Codioitttygpe actors (e.g. consultancies) could
help overcome this situdiioppromotingndfacilitating farmer collaboration. Although sevesal kinds
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actors that could take theof@ecoordinating actor are present in the case study regibtisesene
actors actually coordinates actidozdigersity conservation under CAP.

Following, the article argues that CAP actively reinforce$ cbar dimkticandcollaboration taio-
diversity managemierggricultai landscapes. This reinforcement takes threk) foARstargets only
individual farnasmdwhileit allows for collaboratibdpesneithepromotenorfacilitatét. Thus, under

CAP, farmedo not havanyreasonto collaborate and much less are they cotomklled. 2) CAP
stimulates the proliferation of coordination-type actors and therefore activedysdeattakmarr

tion. Due to the increased complexity of CAP, among other things, conssltzaney merifierated.
Consequently, there is greater competition between the consultacitiesrendtaery attends a
smaller number of farmers. As a result, farmers lack information, advice watidtsemeoassary
overview to coordinate collaboration for biodiversity madlegAmdailito address existing barriers
anddisincentives collaboration, such as insecure land tenure: Due to quickly risisgtéamuoteprice
agreements are often shorter than the length of time reqaigedeiovieEonment scheme under CAP.
Thus, farmers have insufficient time to establish collaborative networks lgritiat iseigiitkering
IDUPHUVY ILHOGYV dd&pi@tion & theR @©nueeHagrdameéntd Therefore, collaborative pla
ning becomes extremely difficult. Nevertheless, there is also evidence which indisatesridrat farme
tivated to manage biodiversity and are willing to collaborate for thisisrpasy to realize &nd r
quires only limited effort.

Ina nutshell, the findings presémtbis article establish that there exists a sewafreoléatoration

for biodiversity management and other sustainabiiitaggsudtiral landscapes and that then€CAP e
trenches this situation instéaddressing the underlying causes. 2t@lefore concludsscalling

for research that considers change more systemically. This includes scrutinizing Ibamigesand oppo
for actors to collaborate as well as assessing stakeholder acceptaneegoivalteanagvapproac

es.

5.3 Sub-aim 3Ways forward

Asdescribenh sectior, the questiasf how actor collaboration for sustainable agriculefzcddin

edis addressebythree articles (articles 3, 4,9ndiwo of these articles take a top-down perspective
(articles 316 F H QabdU41RB\FF H SohaleEnA/DLL ¥itiVofie article takes a baiperspective
(article U6 X F6IFROWODERUDWLYHVY

5.3.1 Top-dowamrspective: Governance systems that facilitate collaboration for sugilurable agri

Buildingn the findingsf article 2u) UD J P H @Wl® 3M & R I @dorgidé&snt theoretical level
wholesale changéthe governancébiodiversity managetin agricultural landscapes. Fopuhis
posejt develops four archetypal governance scenarios, which result from thef tembarattmns

of decision-making units (administrative units (MLG Type |) vs. ecologidMbGuhgiaeid@)h

two extremesf a continuuf (de-)centralization and devobftmower (centralized and top-down vs.
decentralized and bottom-up). The resulting scenaiinG &é¢. Q K \/ WUWDWEGM T centralized,
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administrative unitg),D X W R @RnB_R(MPtonp, decentralized, administrative upitd)-F RORJLFDC
scale K L H U RdpHEdwT] centralized, ecological boundarigsl; Rrid O CCEFRNA(BDWRSE) cib-

centralized, ecological boundaries). Aptiglé & H SOMDE\Y 6 Wigg D theseYthbdrtical scenarios

to assess acceptable governance alternatives for the management iofifeersignd-br thig-pu

pose, it draws empirical data obtained at a secondo$ev@&shopm the three MULTAGRI case

study regions.

The findings of article 4 indicate that stakeholders support fuditiEmesrtgthyernance approaches

for biodiversity managenmeagricultural landscapes: Workshop participants showed the highest overall
preference for the scengrioR O O [DE-RAUADIdRGIHRY stenarios most differetd the currerjov-
ernanceproach. At the same time, they displayed the greatest aversi@ndosvends thost sim

lartothe current situation, ju® G P L Q K V MUWIDW\FLKY! H

Furthermore, the results shawstakeholder acceptabilftglternative governance arrangements
shapedya large arraf diverse factors. The most prominent factors areleffsids related ad-
ministeringn alternative governance system, procedural dadeeistfon-making processes a-
ternative governance arrangeaewellas the effectivenesfan alternative governance system to
bring about improved biodiversity outcomes. Thus, stakeholder aadepteatitybe@valuated
andaddressed holisticiltile governance system for the managéfaentand biodiversity tode
reshaped.

Whatis more, article 4 identified substantial heterogthreeiiewsf different stakeholder groeps r
garding stakeholder acceptance and pexfaptodifferent scenarios. Stakeholder accepthace
scenarios varied civil society actors mainly preferred the scenarios organized arounaraemsiogical b
while private actors had a clear preference for scenarios withrislolbmentralized decision-making
power. Differendashe perceptiafithe scenarios caedetected for instance for the scqnBdW R Q
mous| D U P Houevhfinental actors expected this sdemaaidio fair decision-makpmgcesses and
outcomes. In contrast, civil sauiens displayed great concerns regarding the fairness of decision-
making in this scenario.

The findingsf article 4u $ F F H SO/VIDE \V © LASUEIVAS Yhe \Ydhsiderations Bf@utt M6EFHQDUL
regarding the administrative complexity of the different scenarios atal tbestddotss ecological

scale mismatches suggest both that a viable and acceptable alteraateesgsteen would have to
combine elements of the different scenarios. For such a hybrid gorncacamire &g L F O H M6FHQ
proposes a scenario where biodiversity maniagggrienttural landscapasenteredn collaborative
landscape-scale planning. Despite the landscape-scale approach, admimistritiveolaxist

However, they devise together landscape biodiversity managemenamplanape-level decision-
making forum. In these landscape-level fora, all stakeholders iaragendh«esgiting and decision-
making. There also remamelemendf hierarchy: The landscape scale plansesanrced and hig

er administrative levels have the powéuence the goals and outcoff®sdiversity management
through higher level legislatiorastitbE Ubiodiversity strategy.

Article 4u$ F F H SOMDEW 8 U D W L Y H V ffel@rit ybrid Rpprdadh: DeRisidieWwhiet- G L |
tives for biodiversity conservation are taken for ecoldgiaabpritswn, centralized imayontrast,
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decisionsnspecific measures and schémaehieve these objectives are decided upon within adminis-
trative uniig a bottorap,decentralized way, requiring the collalmf@timoad rangd actorsat the

local level. Nevertheless, some dédg@ardination between different local administrasyeosgits

ble and desiralitencrease coherermmdeonservation measures.

Such mixing of governance modes is not an entirely new idea atydbess @lidv@cated in earlier
work (Keast et al., 2006; Lemos and Agrawal, 2006). However, drc®gdandre concrete and
more specific ideas for such a governance mode mix as they fecifg assaesfmanagement of
farmland biodiversity). What is more, the approaches presented here ard not aomigitbessions
of specific strengths and weaknesses of the different governance moalesidert thiswceptabi

ity to stakeholders

Both presented approaches have patemieicome actor and issue fragmentattorbeng about
positive environmental and sméc@mes beyond the tafibiodiversity conservation. Yet, reshaping
the governance system holds several challenges (e.g. establishingcobbaistmatiore procegses
Additionally, #eproposed governance approaches provide only guidingupdiz@pleso means

to be understoods blueprints for implementation. Thus, reshaping the gof/brodiveesityan-
agemenih agricultural landscajegractice would require the detailed elaldeatialternativgor-
ernance approach that carefully considers all aspecis sbvagt stakeholder acceptabilitymand e
sures demaocratic legitimacy.

5.3.2 Bottonp perspective: Succesmcabndregional collaboratives for a more sustainable agriculture

Article 5u 6 X F 6fHF\R\O O D Bopouddes\prospestgWaays forwardwards sustainable agriculture

from a bottoup perspective. It presents the findings of a case survey that assessed which factors inf
enced the success of collaboratives for a more sustainable agriculturéemibefihe achiey

mentof the environmental, social, and economiofgbalscollaborative®); the durabilitgf the
achievementdthe collaborativ83the general acceptaofthe collaboratives themselves.

Asa result, the article identifies a ohdgterent factors that are dedwsideferent success criteria
Among these are factors that are esagamdiuncontrollablethe collaboratiaewellasfactors inte
nalto and changeable by the collaborative. The crucial external factors include:

X characteristics of the issue(s) addressed by a collaborative (e.g. thectietpeéssuevis a
public good problem),

x conditions of the market in which a collaborative operates (especially the gtetta¢ demand
kinds of offered products or services).

The crucial internal factors include:

characteristics of the individual involved actors (their devotion to the collaborative),
characteristics of the whole group of involved actors (e.g. level of trust among the involved acto
structure and organization of the collaborative (e.g. the sufficiency of @abirtzde fes),

business performance of those collaboratives that involve commercial betigiedgy(@n. t

the offered products).

X X X X
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Overall, the resuifghis case survey show that therm qr&/ Lbdlat FatV RRatWpuld ensure good
performancaf a collaborative regarding all success criteria. Rather, for eactesoocasdifterent
setof factorgs relevant. However, while a trade-off between the @coswitic objectives and the
realizationf social objectives was identiftetdade-off between environmemddéhe remaining goals

was found. Moreover, the analysis revealed that several asptctmaelzésdand business-
agement contribicealmost all success critémiaum, while theigeno simple watp achieve overall
success and some prioritiestbéeset,itis possibléo pursue different success criteria simultaneously
andthus render a collaborative sucaassary respects.

Furthermore, the resofthis article give reasmhe optimistic about the performafraa#laboratives
for a more sustainable agriculture: Internal factors, i.e. the waygsateboyenposed and managed,
are likelyo haveat leastas much influenocathe performanoéa collaboratiaes uncontrollable axte
nalconditions. Additionally, with the exoépiitemely adverseahtieconditions, conditEemsun-
teredat the outsetdf a collaborative seemmatter less thée way the conditions deuveleards later
stages.

Admittedly, the resoltthis article cdre seen onlgsa first hintueto the small number and hegerog
neityofthe analyzed cases. Nevertheless, they highlight that the fate of callabnoatvasstain

ble agriculture depends less on hardly changeable external and prdigonstibgtco@ther on the
agency within a collaborative. Thus, this article argues thatiheoteistimufor small initiatives at the
local and regional level to contribute to bottom-up change towHatioratoe éor sustainable agr
culture.

5.4 Methodological reflection

This cumulative dissertation aims at investigating a variety of different aspects relegednd governa
collaboration for sustainable agriculture. Additi®madlinly concerned with socio-political phenomena,
which are characterized by great complexity. In such a situation, where vafioomplepeEets o
search subjects need to be illuminated, the use of a mix of qualitattitatare methods is especially
appopriate (Creswell et al., 2003; Molina Azorin et al., 2012). Therefbdesiyn mfdhas disaert

tion as a mixed methods program seems suitable. Subsequently el setection dmd weaknesses

of the designs of the single studies included in this dissertation.

Article p6XVWDLQDEOH DJULF X dywoiXadliefriy IDYQH P E WWHOQBEBRSIOS FFH S\
and quantitative methods within the same study. These studiesradamuilod explorative charac-

ter: They aim at assessing how the concept of sustainable agriculture isduwtiaristaspeats i

fluence stakeholder acceptability of governance approaches, resgdatigetyndreuch integret

tions, qualitative methods are especially appropriate (Max@alith200#her hand, these studies i

tend to provide additional, deeper insights into overall patterns, gecll anpoetance of therdiffe

ent identified aspects and differences of understanding and opmistakedtolder groups. Such

tasks lend themselves especially to quantitative methods (Castro et al., 20dYusSihgis, coigb

nation of qualitative and quantitative methods, these questicaddcestgdall at once. Hence, the

mixed methods approaches of articles 1 and 4 allow for more completeepietg@sio subjects
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than woulbe possible with mono-method approaches. The main challesgesxetitheethop-a

proaches are of practical charabirapplication of different metloedaot only requsebstantially

more time and effort. It also demands more knowledge andcldtslyocadduct all types of data
collection and analysis (cf. Creswell et al., 2003; Molina Azoiid). &b ahs@®f this dissertation,
providing all the necessary skills was only possible by joining forces with other resedechers with col
mentary skill sets.

$UWLFOH M alchB dt RIRtQvevibg\VpattBrQspf actor collaboration as well as themgimisms

which CAP facilitates or hampers such collaboration. For this taskresqaeditaipproach with a

small number of case studiden. This approach allows for a direct and in-depth explogdion and an
sis of the causal mechanisms of interest with high internal validity ¥thevedsi#@04; Gerring,

2007; Castro et al., 20A@)nittedly, this purely qualitative approach does not provide any estimation o
the relative importance of the different mechanisms. However, providing isusmaotfarithatiohe

scope of article 2. What is more, due to the small sample ofdreststudy walidity of the results is
guestionable. Yet, the fact that the same patterns and mechaadeéstiedareall three case studies

at least indicates a certain generalizability of the findings.

JLQD OO\ D éek8vdf Edldboratindedlies with the case survey a predominantly quantitative r
search approach. This approach takes advantage of already existingnsdegdtiNcasd study r
search. Through the transformation of the qualitative data from theim@squstntiiave data and
analysis with guantitative methods, this approach allows integrating tveedgstitaidantifinge

eral patterns of which factors are decisive for the success of collaborativeappoveevetakia is

onl predominantly, not purely quantitative because it includes several inthiclikerefereeralso

the main shortcoming of quantitative approaches, which is the zkttomteatnahe real-wond co

text (Castro et al., 2010), can partially be avercome

The approach of article 5 presents to some extend also a methodologidhlenowelhar@, it offers
another example of the application of the case survey methodtribuss tocpromoting thisimet
od, which has great potential but is rarely used in the sustainability scietivesh@mihibe-r
search presented in this article was met by the challenge of havntder lafgetential influencing
factors and therefore many (i.e. several hundreds) independent varebleghcandomparatively
small sample (30). This challenge was dealt with through an innovatjpetéesigpsupe and ex-
ploratory statistical analysis. What this approach does not deliver is inbbexattomechémisms of
why and how the different identified crucial factors affect the performaateest ddikde maeh
nisms would have to be explored in subsequent and more qualitative research.

6 Conclusions

This dissertation aimed at contributing to a better understandirapofaimn cah be facilitated and
designed as a means to govern for and advance sustainable agricultummdeorthigsdssertation
focused on EU agriculture and pursuedibhaerasstoncept, Status-quo, Ways fonildmelse sub-

aims were approached through the application of a mix of resehesh apraaciuded a mixed
methods systematic rewativeConcepbdf sustainable agriculture with its different meanings-and unde
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standings. TI&atus-quof the current governance system was evaluated regarding its patential to facil
tate or hamper collaboration by means of a qualitativem\asyigddirwatd facilitate collaboration

were sought both from a top-dava bottom-up perspective. The top-down perspective censiders co
ceptually and empirically how the governance system of theeél pooidolte collaboration. The
bottom4p perspective investigates conditions for success of small-scale collaboratalds &aprsusta
culture through a predominantly quantitative case survey.

The findings of this dissertation regardduntepof sustainable agriculture an8t#tesjuoof the
current governance system underline that collaboration for suitainabléaggbeen underapprec
ated and even hampefdwe underappreciation of collaboraginerst both in the theoretical debate
about sustainable agriculture and in practice: The debate about gristitinabie dominatedeby r
ductionist and technology-centered views. What is more, the thentienhes-eppaienceda dr
matic loss of importance in this debate and is overall the least considarsdstamtalle fagticu
ture. In practice, in three exemplary case study regions in the EU a $awees dlkabbration has
been identified. Obstacles to collaboration were also found both in rgzesrtoteaia iesearch, a
division into supposedly opposing and contradictory paradigms of sustainabdebasgmic plonteoha
ed instead of seeking complementarity and synergy of the different apprdiaghebstRelga to
collaboration in practice, the findingsSiattt|guooutline multiple ways in which the governance sys-
tem promotes the existing lack of farmer collaboration.

In contrast, this dissertation establishes as its central argument thatdpreatiatimg arstainable
agriculture can be facilitated through collaboration and requires differegratays &irst, this dis-
sertation argues from its outset that collaboration needs to be promatiedrdily tmwnsidering
changes to the whole governance system, andpbbit@upporting small-scale collaboratives for su
tainable agriculture. Second, the finding<Condbpof sustainable agriculture show that the different
conceptions of sustainable agriculture are not as opposing and mutualthexdiasedasnrpo

trayed. Based on these findihgsdissertation argues that moving towards sustainable egriculture r
quires the integration of different kinds of knowledge and theildomgpdementarities of different co
ceptions instead of relying on one or few supposedly superes. afjgrdathe findings regarding
Ways forwardom a top-down perspective suggest that a meaningful andvjpleigntietigptable
governance approach would have to integrate different govemdmeatmoalso the bottom-up pe
spective oways forwargshows that it is not sufficient to focus on few related factors torating local a
regional collaboratives for sustainable agriculture to success. Rather aemrfagtofsdiites to be
considered in an integrated way.

These findings are relevant both for scientists and practitioners as theydejustityagerear

search, discussion, and action around collaboration in the conteXedgusitiurab Especigily a

proaches that think and move beyond the current governaweoelldysteimportant ventures-for f

ture researciVhat is more, this dissertation provides first tangible insights on principlesofor the desigr
systent changeof the governance of farmland biodiversity management and sugtainableliag

also provides first concrete insights on factors that are crucial for the successtuledtaidishm
agement of collaboratives for sustainable agriculture. However, more resea!adsnesgitesl

various challenges that are associated to wholesale change ofeagystemmaflso, more detailed
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and differentiated insights would be required into the ways the identified éattiersuntiasaof
different kinds of collaboratives for sustainable agriculture.

Most importantly, however, this dissertation highlights that progressing towardscauisteaniable ag
not a matter of choosing any approach over another. The questiomatretrdie asked is whgeh a
proach is most appropriate for which task, in which place, at which level an@fatRrdmsen atrad.,
2016). X FK DQ pL QW HWHED vohsiders @ wamety \of Xli@drefit approaches to benof equal i
portance, could contribute to more mutual apprecibtiork ofReWib Kk HitfexXperience among and
between scientists and practitioners. Not least, it could contribute to mdeboodieggadncbleop

fully more constructive research, discussion and action for sustainable agriculture.
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What is sustainable agriculture? - A systematic review

Abstract

The idea of a sustainable agriculture has gained prominencaldioagah®ipthe Brundtland Report
in 1987. Yet, the concept of sustainable agriculture is very vagueusnit @asmganing, whidh re
ders its use and implementation extremely difficult. In this systematic review pagheginaenaim to
derstandings of sustainable agriculture from a social science and governance igensipgiciive b
areas of complementarity and concern between emerging definitions aefysostairabkor this
purpose, we conducted a structured literature review in combination avithyaiglustader to (1)
identify the overall ideas and aspects associated with sustainable agriailpate(d} dete diffe
ences in how these ideas and aspects are adopted or applieate(Bpw the different ideas and as-
pects of sustainable agriculture are combined in the scientific debateylaeithersdesse different
conceptions match with those that have been claimed to exist inTtleredabativo valuable ou
comes from this research. The first is a framework for understanding the comipaihdanesgoitsusta
ture. The second outcome is in highlighting ways for actors invoamedbletagnmilture to deal with
the complexity and multiplicity of this concept in a constructive manner.
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Abstract: The idea of a sustainable agriculture has gained prominence since the publication
of the Brundtland Report in 1987. Yet, the concept of sustainable agriculture is very vague
and ambiguous in its meaning, which renders its use and implementation extremely difficult.
In this systematic review paper, we aim to advance understandings of sustainable agriculture
from a social science and governance perspective by identifying areas of complementarity
and concern between emerging definitions of sustainable agriculture. For this purpose, we
conducted a structured literature review in combination with a cluster analysis in order to
(1) identify the overall ideas and aspects associated with sustainable agriculture; (2) detect
patterns and differences in how these ideas and aspects are adopted or applied; (3) evaluate
how the different ideas and aspects of sustainable agriculture are combined in the scientific
debate, and assess whether these different conceptions match with those that have been
claimed to exist in the debate. There are two valuable outcomes from this research. The first
is a framework for understanding the components of sustainable agriculture. The second
outcome is in highlighting ways for actors involved with sustainable agriculture to deal with
the complexity and multiplicity of this concept in a constructive manner.

Keywords: sustainable agriculturedefinitions; qualitative content analysis; cluster
analysis; journal articles; grey literature; goals; strategies; fields of action
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1. Introduction

An agriculture able to continually provide food and other resources to a growing world population is
of crucial importance for human existence and hence for any human activity. However, there are a grea
number of problems that threaten this ability of agriculture to fulfill human needs now and in the future,
including climate change; a high rate of biodiversity loss; land degradation through soil erosion,
compaction, salinization and pollution; depletion and pollution of water resources; rising production
costs; an ever decreasing number of farms and, linked with that, poverty and a decrease of the rura
population [18]. Agriculture not only has to face these problems, but in the form it has been practice
over the last decades it also is a major cause of all of these issues [2,9].

In face of these challenges, the idea of sustainable agriculture has gained prominence since the
publication of the Brundtland Report in 1987, alongside the overarching concept of sustainable
development [10]. Yet, like the notion of sustainable development itself, the concept of sustainable
agriculture is ambiguous in its meaning [11]. This characteristic has led to the emergence of a great
variety of different discourses, views or paradigms of sustainable agriculture H8)Hhd rendered
the discussion and implementation of this idea extremely difficult. It also allows for exploitation of the
concept by vested interests who use the notion for their own purposes [19]. In the hope of solving this
problem and making the concept more tangible, there have been numerous attempts to define sustainab
agriculture. Collections of definitions are found in [20] and [21], and include:

6XVWDLQDEOH DJULFXOW XU HlantvanD @nirmal @iaddcliohDpvedidces V\V W H |
KDYLQJ D VLWH VSHFL¢F DSSOLFDWLRQ WKDW ZLOO RYHU
fiber needs; (b) enhance environmental quality; (c) make efficient use of non-renewable
resources and on-farm resources and integrate appropriate natural biological cycles and
controls; (d) sustain the economic viability of farm operations; and (e) enhance the quality of
OLIH IRU IDUPHUV DQG VRFLHW\ DV D ZKROH ° 8 6 )DUP
3)RU D IDUP WR EH VXVWDLQDEOH LW Poalitwfo8d)RazestFH DGHT
its resources and be both environmentally safe and profitable. Instead of depending on
purchased materials such as fertilizers, a sustainable farm relies as much as possible on
EHQHILFLDO QDWXUDO SURFHVVHV DQG UHQHZDEOH UH\
Reganoldet al. 1990 [23].

6XVWDLQDEOH $JULFXOWXUH FRPSULVHV 3PDQDJHPHQW
processes to conserve all resources, minimize waste and environmental impact, prevent
problems and promote agroecosystem resilience, self-regulation, evolution and sustained
SURGXFWLRQ IRU WKH QRXULVKPH®@\WA. DEERIXOILOOPHQW R

These attempts to try and find a single all-encompassing definition were doomed to failure:
Due to the complex and contested nature of the notion of sustainable agriculture, and its adaptation tc
context, its precise and absolute definition is impossible [25]. The emergence of variable definitions,
interpretations and uses of the term could lead to complementarity between definitions, whereby all
definitions can co-exist, and potentially aid each other. Alternatively, there could be negative interplay
between definitions, whereby the aim of one works against the aim of another. Indeed, it is often claimed
that there prevail two [12,14,15,288] or more [2931] different and opposing overarching schools of
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thought or paradigms of sustainable agriculture that have made the use of the term even more confusin
and obscure.

In this systematic review paper, we aim to advance understandings of sustainable agriculture by
identifying areas of complementarity and concern between emerging definitions of sustainable
agriculture. Our main interest here is on social processes and the social reification of sustainable
agriculture rather than mapping it as a technical paradigm. For this aim, we initially conduct a structured
literature review with the objective of identifying the ideas and aspects associated with the concept of
sustainable agriculture as well as the central aspects of the debate (objective 1). We therefore focused c
papers that engaged critically with the definition of sustainable agriculture. We then seek to identify
patterns and differences in how these ideas and aspects are adopted or applied (objective 2). To do so, \
look at the differences in the perceptions of sustainable agriculture held by different groups.
Thus, we compare the views of scientists and practitioners as well as the perspectives of scientists o
different academic disciplines. Framing the different conceptions of sustainable agriculture of these
different groups can improve their mutual understanding. This in turn might benefit future work as all of
them are involved in the attempt to realize a sustainable agriculture, and for this purpose, their
collaboration is indispensable [35]. We also compare how ideas have evolved over time. Finally, in
objective 3, we apply a cluster analysis methodology to identify how the different ideas and aspects of
sustainable agriculture are combined in the scientific debate, and explore whether these different
conceptions match with those that have been claimed to exist. We explored these overlaps anc
differences to examine the extent to which emerging concepts are complementary. In putting these
objectives together, we are able to highlight strategies for progressing our understanding and
implementation of sustainable agriculture.

There are two valuable outcomes from this research. The first is a framework for understanding the
components of sustainable agriculture. Such an understanding of all aspects associated with sustainab
agriculture is especially important as farmers, extension professionals, policy makers and other
stakeholders need to have a notion of what is meant by the term in order to put it into practice [36].
The second outcome results from highlighting the complexities and subtleties of varying definitions.
We intend that actors involved in sustainable agriculture can use our understandings to consider thei
own definitions of sustainable agriculture, and identify how to strengthen their actions through
collaboration with others. Our discussion section describes these outcomes, and highlights their
applicability for future sustainable agriculture research and implementation. Prior to the discussion, the
following section outlines our methodology in detail. We then present our results for each objective.
Finally, at the end of the paper we sum up and draw conclusions.

2. Methods

In order to collect a sample of definitions of sustainable agriculture, we conducted a search of both
academic and practitioner-oriented literature. Academic publications were searched in Scopus, a
database of abstracts and citations of peer-reviewed scientific journal articles, with the search string
TITLE-ABS-KEY 3VXVWDLQDEOH DJULFXOWXUH" 25 3DJULFXOWXUI
publications in English, German, French, Spanish and Portuguese published in all years up to anc
including 2012 in the subject area of social sciences and humanities. This subject area was chose
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because of our focus on social science and governance aspects of sustainable agriculture. We wanted
engage with publications that critically discuss the concept of sustainable agriculture itself. In order to
avoid technical research that is justified by the objective of contributing to sustainable agriculture, but
does not make explicit what the researchers mean by the term, we did not actively search the physica
science and engineering literature.

For the evaluation of the practitioner view on sustainable agriculture, we searched for non-peer
reviewed literature, mainly those kinds of publications without ISBN or ISSN such as websites, reports
or brochures. Such publications may or may not be authored by scientists but mostly they are directec
less towards the scientific community and more to practitioners, decision-netkefiis type of
literature is referred to a3yrey literature in the remainder of this article. Grey literature publications
ZHUH VHDUFKHG LQ *RRJOH ZLWK WKH VHDUFK WHUPYV 3VXVWD
in English, German, French, Spanish and Portuguese. The results of each query were checked unt
a point where no new usable publications were found. Additionally, we searched websites of
organizations known to be related to agriculture or sustainability including BUND (Friends of the
Earth Germany), FAO, German Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety, Greenpeace, Monsanto, Syngenta, UNEP, Unilever, U.S. Department of Agriculture,
WHO, WWF, etc

Search results were narrowed down to include only those publications that were available, and that
gave at least a minimal definition or explanation of what was meant by sustainable agriculture. With this
search, we found 129 journal articles and 26 grey literature publications (see Table S1 in the
Supplementary Information for the full list of these publications). This selection is not a complete
compilation of all publications that have ever defined sustainable agriculture. Particularly, it does not
contain any book chapters or conference papers. Nevertheless, it provides a broad overview of the
conceptions of sustainable agriculture in use.

Objective 1 was fulfilled by subjecting the publications to content analysis supported by ATLAS.ti.
We employed an inductive qualitative content analysis [37] in order to identify different topics and
aspects that are related to sustainable agriculture in the examined literature. In the remainder of thi:
article, we refer to the single aspects of sustainable agricultidcataegories and to the overall topics as
¥hemes (see Tables 21). These categories and themes were organized into a framework which
summarizes descriptions of sustainable agriculture. This framework includes both technical and
non-technical issues of sustainable agriculture. However, as we focused on governance and social issut
in this research, technical aspects were strongly summarized into few categories and themes while th
issues of greater interest to this research are represented in more detail and in a greater number «
categories and themes. In order to assess which topics are more central in the debate about sustainal
agriculture, we assessed the number of examined publicatlmotk journal articles and grey literature
publicationg the different themes occurred in.

Our framework served as an analytical framework for the quantitative analysis of the investigated
literature in objective two. One part of this quantitative analysis consisted of the assessment of the
occurrence of the different themes in journal articles and grey literature publications. Furthermore, for
the journal articles we assessed differences in the occurrences of the themes and categories betwe:
different disciplines. Additionally, we assessed changes in the debate over time by focusing on the level
of categories. All categories were classified according to their persistence and relevance. The persistenc
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is measured as the percentage of the years in which a category appears in the journal articles
To determine the relevance, the mean percentage of journal articles mentioning a category for
those years in which the category appeared was calculated. The categories were classified a
persistent or occasional, and as being of low, medium or high relevance. By combining both
parameters, a typology of six category-types with different combinations of persistence and relevance
was developed (Table 1).

Table 1.Category types according to their persistence and relevance in the debate.

Category-Type Persistence Relevance Interpretation
) persistent high: form mainstream
Famous topics ) .
appear 5194 00% of years appear in 50%00% (mean) of papers in years of appearanc debate
) persistent medium form mainstream
Key topics ) .
appear 519 00% of years appear in 25%9% (mean) of papers in years of appearance debate
) persistent low: ] )
Wall-flower topics . . niche topics
appear 519 00% of years appear in 1924% (mean) of papers in years of appearance
) occasional high: complement
Buzz topics ) _ .
appear 09650% of years appear in 50944.00% (mean) of papers in years of appearanc mainstream
o ) occasional medium complement
Visiting topics ) . .
appear 0%650% of years appear in 25%49% (mean) of papers in years of appearance mainstream
) ) occasional low: ] )
Oultsider topics ) . niche topics
appear 0%650% of years appear in 1924% (mean) of papers in years of appearance

For objective three, we conducted a cluster analysis of only the journal papers in order to identify
overall conceptions of sustainable agriculture in the academic discourse. For this cluster analysis, we
assessed which themes of damework (Tables ) were mentioned in each publication. Thus, we
obtained a binary dataset containing the information of which themes of sustainable agriculture are
brought up in which journal article. As it was our aim to obtain clusters of different positions
regarding sustainable agriculture, a special approach had to be taken for those papers that juxtapos
two or more positions regarding sustainable agriculture [10,14,16,17,38]: In order to separate these
positions, these articles were divided into several sub-articles with each sub-article containing the
coding data pertaining to only one of the presented positions. Those aspects which were mentioned ir
these articles and for which it was not clear to which of the positions they related were coded in all of the
sub-articles. Each of the sub-articles was regarded as an own instance for the cluster analysis
leading to a total number of 136 instances whereas each instance contains one position regardin
sustainable agriculture.

The cluster analysis was carried out in a two-step approach. In the first step, all instances were
included in the analysis. We used different algorithms to calculate the clusters, but for all of them,
clusters were mainly determined by the number of themes mentioned in the instances rather than by
different orientations with regard to contents. To counteract this effect, in a second step we excluded all
those instances that mention less than four or more than fifteen of the seventeen themes (see Table Al
the Appendix). With that, the number of instances analyzed was reduced to 119. For the cluster analysi:
of these 119 instances, we specifically conducted an agglomerative hierarchical cluster analysis using
(XFOLGHDQ GLVWDQFH PHDVXUHV DQG :DUGYV PHWKRG RI DJ
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minimize within-group variance while simultaneously maximizing dissimilarity between groups.
Based on all variables, the analysis proceeds in a bottom-up way, starting from the single units
(i.e. instances). It then aggregates successively the two most similar units (or aggregates of units) until

only one allHQFRPSDVVLQJ FOXVWHU UHPDLQV >

@ :‘H HPSOR\H

because it resonates well with our goal of arriving at homogenous groups and tends to produce readily

interpretable and widely understood results [40].

Table 2. Themes and categories making up the goals of sustainable agriculture.

Goal Themes

Goal Categories

General

Specific

Overarching Goals

ethics
multifunctionality
safety

stability & resilience

Environmental Goals:

Production-Specific .
ecological

soundness

Environmental Goals:
Non-Production-Specific

ecosystem function conservation
natural resource conservation
productive capacity

animal well-being
environment conservation & improveme
harmony with nature

Social Goals social responsibility

acceptability

cultural preservation
equity, justice, fairness
fulfillment of human needs
good working conditions
human health
nourishment

quality of life

strong communities

Economic Goals economic viability

X X X X [X X X X X X X X X |X X X |X X X |X X X X

development
livelihood

provision of products
thriving economy
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Table 3. Themes and categories making up the strategies for sustainable agriculture.

Strategy Themes

Strategy Categories

Adaptive Management

adaptation

learning & experimentation
management, integration & redesi
prevention

substitution

Co-operation

collaboration & communication
participation

Ecology-based Strategy

diversification
ecological principles

Economics-based Strategy

capital asset maintenance
demand-orientation
efficiency
quality-orientation

Holistic & Complex Systems Thinkini

long-term perspective
scale-sensitivity
systemic thinking

innovation
Knowledge & Science modern
traditional
decentralization
Subsidiarity independence

X X X [X X X |X X X [X X X X |X X |X X |[X X X X X

local/regional

Table 4. Themes and categories making up the fields of action for sustainable agriculture.

Fields of Action Themes

Fields of Action Categories

Agrifood System

consumption
production
supply Chain

Management & Technological Solution:

crops & livestock
management tools
resource use
technology & practices

Social & Environmental Challenges

emission-reduction
global trends

Social & Human Capital

organization
knowledge, education, sKill
research & development

Social, Political & Economic Environmer

accessibility
economic system
infrastructure
investment

policy & institutions
society

X X X X X X [X X X |X X |X X X X |X X X
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3. Results
3.1. Objective 1: Categories and Themes that Contribute to Sustainable Agriculture

The inductive content analysis revealed a great variety of different categories that are associatec
with sustainable agriculture, which can be organized into three general groups. Sustainable agriculture is
often described as a set of ideal objectives which it is supposed to acBieaks).(In order to
achieve these goals, authors suggest or criticize different approaches and prigtiglegié} which
should or should not be applied in different areBglds of Action. We identified altogether
17 themes that specify which are the concrete Goals, Strategies and Fields of Action of and for
sustainable agriculture from a social science and governance perspective, thus forming a framework o
sustainable agriculture (Figure 1). These 17 themes summarize the overall 66 more detailed categorie
(or aspects) of sustainable agriculture that were identified through the qualitative content analysis
(Tables 24).

Goals

Overarching Goals

Environmental Goals

Production |  Non- Social Goals Economic Goals
[}
_ : 1 Production-
Specific I Specific
1
Strategies
Adaptive Ecology- Economics- H(;) liSﬁlC . Knowledge
P Cooperation based based omplex e Subsidiarity
Management Strate Strate Systems & Science
& &y Thinking
Field of Action
fond Management Social & Social & Slf’?mlf
Agrifoo & . Environmental Human Politica .&
System Technological . Economic
: Challenges Capital .
Solutions Environment

Figure 1. Groups and themes of the sustainable agriculture framework.

While the division of the groups of Strategies and Fields of Action into single themes is quite
straightforward, the structure of the group of Goals is more complex: The Environmental Goals theme is
subdivided into two sub-themes. Whereas the theme of Production-Specific Environmental Goals
summarizes those categories that demand the protection of the environméaisesfor agricultural
production, the theme of Non-Production-Specific Environmental Goals contains categories that imply
environmental protection rather for its own sake and for the greater good [41,42]. Another specialty are
WKH FDWHJRULHYV 3HFRORJLFDO VRXQGQHVV™ 3VRFLDO UHVSR
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the general goals of sustainable agriculture in the environmental, social and economic pillars
respectively. The remaining categories in each of these themes give a more detailed and concret
account of these goals and therefore operationalize the general goal categories of ecological soundnes
social responsibility and economic viability. In addition to the classical sustainability triad of
environment, social sphere, and economy, our framework contains Overarching Goals as a further
theme. This theme comprises categories which represent goals that are not specific to any of the thre
DUHDV RI VXVWDLQDELOLW\ EXW UDWKHU DUH YDOLG IRU DOO
explanations of all of the themes and categories in this framework can be found in Table S2 in the
Supplementary Information of this article along with some exemplary citations for each category.

Our analysis of centrai.€., most frequently used) topics highlights that the debate about sustainable
agriculture seems to be focused more on anthropocentric than ecocentric values: The most mentione
and therefore most considered goals are the Production-Specific EnvironmentaEGwaisjic Goals,
and Social Goals (Figure 2). There is almost complete balance among these three dominating goals &
they all appear in very similar shares of approximately 80% of the publications.

Goals Strategies Fields of Action

Environmental
Production-
Specific

Management &
Technological

| Economics-Based |

Adaptive

Solutions
Management |

| oo _

Economic l l

Ecology-Based

Social

Social, Political
| & Economic

| Subsidiarity |

Environment

Knowledge &
Science Social &
Holistic & Human Capital
| Thinking Social &
Environmental

I T T

T T
o =) o Q =3
2 & @ <

Environmental
Non~-Production—
Specific

Overarching

T T T
8 e o 8

]
10
20
30
40
50 —
60
70 —
80 —~
50 —
30

per cent per cent per cent

Figure 2. Total share of publications mentioning the different themes in the group of Goals,
the group of Strategies, and the group of Fields of Action.

Furthermore, from the occurrences of the Strategy and Fields of Action-themes, we find that the main
focus for the realization of sustainable agriculture has so far been on rather technology-centered,
on-farm solutions: The most mentioned Strategies are the Economics-Based Strategy and Adaptive
Management and the most suggested Field of Action is the one of the Management & Technological
Solutions. Thus, there is a strategic emphasis on economic efficiency and adaptation of practices
At the same time, most action-related statements make recommendations or prescriptions about whicl
technologies, management practices, kinds of resources, crop varieties, and livestock breeds ar
supposed to be used in which way if one wants to practice sustainable agriculture. The focus on measure
at the farm level is also highlighted by the fact that roughly two thirds of the scientific publications only
consider the level of agricultural production when writing about sustainable agriculture whereas only
one third of the publications follow demands to look beyond the farm gate to solve sustainability
problems in agriculture [28,43,44] (Figure 3).
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Food System
24

Production
88

Supply Chain
17

Figure 3. Breadth of focus of the journal articles. Journal artidle¢/ WULEXWHG WR 3SUR
consider only the stage of agricultural production; publications with a supply chain focus

take into account both production of agricultural goods and the subsequent marketing and
distribution; articles considering the food system look at production, distribution and also
consumption of agricultural produce.

The debate about sustainable agriculture is not solely characterized by these themes; alternative
conceptions have a strong standing in the discourse. This becomes evident, on the one hand, by lookin
at the two remaining goal then®e&nvironmental Goals which are not directly related to agricultural
production and Overarching Goals. They are of lesser concern in the debate than the three
anthropocentric goal themes but have an occurrence in two thirds or more of the publications and are
thus widely considered. Also, in the groups of Strategies and Fields of Action, there are themes that
appear significantly less often than the dominant Strategies and Fields of Action, but still they are
mentioned in more than one third of the publications and therefore are of relevance, too. These are al
remaining Strategies except for Co-operation, and all of the remaining Fields of Action, with the
exception of Social & Environmental Challenges. We evaluate the remaining themes of Co-operation
and Social & Environmental Challenges, which appear in less than one third of the publications, to be
niche themes: They have been relevant only to few authors and/or during some time periods.

3.2. Objective 2: Use Patterns of Ideas and Aspects of Sustainable Agriculture
3.2.1. Use Patterns of Ideas and Aspects of Sustainable Agriculture over Time

Over time, the sustainable agriculture debate has been shaped by a large number of Famous and Ke
topics. As described in the methodology section (Section 2, Table 1), the single categories of sustainable
agriculture were classified as belonging to one of six category-types according to the persistence with
which they occurred in the debate and the relevance attributed to them (see Table 5). The fact that ther
are no Buzz topics as well as the overall low number of categories with a low persistence and the higk
number of categories classified as Key topics suggest that the overall discourse about sustainabls
agriculture is not one which homogenously favors few topics for a short time period before it turns its
attention towards other topics. Rather, it is characterized by a great, heterogeneous variety of topics the
are discussed parallel to each other and remain on the agenda almost constantly, which indicates th
presence of alternative, competing conceptions of sustainable agriculture.
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Table 5. Classification of the categories of sustainably agriculture according to their relevance and persistence.
Persistence Grou Relevance
P 0% 24% 25% #49% 50%4.00%
Key topics
devel t . ,
gve .opmen Acceptability Famous topics
livelihood L . o
. equity, justice, fairness economic viability
thriving economy
Wallfl topi
51% 400% Goals afflower topics

cultural preservation

ecological soundness
ecosystem function conservation
productive capacity

fulfillment of human needs
nourishment
quality of Life

provision of products
environment conservation &
improvement

othics social responsibility natural resource conservation
. . . strong communities stability & resilience
multifunctionality
safety
. demand-orientation
Adaptation . : .
. . quality-orientation
. management, Integration & redesi . .
: long-term perspective L innovation -
Strategies o participation o efficiency
systemic thinking . e decentralization
diversification .
: . independence
ecological principles .
local/regional
Production .
supply chain economic system
Fields of Action emission-reduction

crops & livestock
knowledge, education, skills

policy & institutions
society

resource use
technology & practices
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Table 5.Cont.
Persistence Group Relevance
0% 24% 25% #49% 50%#.00%
Outsider topics Visiting topics
0% 50% Goals animal well-being harmony with nature Buzz topics
good working conditions human health
learning & experimentatior
prevention collaboration & communication
Strategies substitution modern
capital asset maintenance traditional

scale-sensitivity

Consumption

organization

infrastructure
investment

Fields of Action

management tools
global trends
research & development
accessibility
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However, evaluating the significance of the categories only based on frequency and relevance
measured over the whole observed time period might obscure changes in the persistence or the relevan
of a category during this time. Thus, a category could be an Outsider topic in the first years and become
a Key topic in later years. Overall, the category could be classified as a Visiting topic but this
classification would not reflect changes in the debate in a sufficient way. Therefore, we also checked the
time lines of the individual categories for such trend changes (Table 6).18nd§ the overall
66 categories (27%) experienced such a trend change.

These findings further underline the overall constancy of the presence of manifold aspects of
sustainable agriculture at the same time. Yet, some developments can be detected: After the turn of th
millennium, both the Environmental Goal to conserve ecosystem functions or ecosystem services anc
the Overarching Goal of having agriculture fulfill a variety of different functions rather than just
SURGXFLQJ IRRG DQG RWKHU SURGXFWV S3PXOWLIXQFWLRQDC
have therefore gained relevance. Therefore, the commodity-centered view that considers agriculture an
the environment as providers of certain resources has been complemented by a function-centere:
view. In this view, the functions of the environment and of agriculture are recognized as valuable in
addition to material goods because they underpin the provision of such goods and offer additional
benefits to society.

Another development is the narrowing down of the debate regarding the Strategies for a sustainable
agriculture,i.e, fewer Strategies are now widely considered than before. This trend is most pronounced
for Co-operation and the Ecology-Based Strategy. In the first half of the 2000s, both categories of the
Strategy of CORSHUDWLRQ 3:FREBPPXRUMDWIRRY DQG 3SDUWLFLSDWL
almost completely neglected Outsider topics. A few years later, the Ecology-Based Strategy also startec
WR ORVH ZHLJKW LQ WKH GHEDWH DV *HFRORJLFDO &WLQFL:
SGLYHUVLILFDWLRQ"™ IURP .H\ WR :DOOIORZHU \B&&LFratéagk XV
belonged to the dominant Strategies, just like the Economics-Based Strategy and Adaptive Managemen
(see Section 3.1), and for just a few years it has been an alternative strategy.
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Year
Group Theme Category
89‘ 90’ 91‘ 92‘ 93‘ 94‘ 95’ 96 97‘ 98‘ 99‘ 00‘ 01’ 02’ 03’ 04’ 05‘ 06‘ 07‘ 08‘ 09’ 10‘ 11‘ 12
Environmental: . )
Goals ) » harmony with nature Qutsider Key
Non-Production-Specific
Environmental: ecosystem function o
) . ) Key Key (with higher relevance)
Production-Specific conservation
Overarching multifunctionality Wallflower ‘ Key
Social acceptability Visiting Key ‘ Wallflower
equity, justice, fairness Key Famous ‘ Wallflower
good working conditions Outsider Wallflower
human health Visiting Key
) ) learning & . ) .
Strategies  Adaptive Management . ) Outsider (not mentioned) Key Outsider
experimentation
prevention Outsider Outsider (not mentioned) ‘ Wallflower
) collaboration & .
Co-operation o Key Outsider
communication
participation Key Outsider
Ecology-based ecological principles Famous Key
diversification Visiting Key Wallflower
Holistic & Complex ) )
o long-term perspective Key Outsider Wallflower
Systems Thinking
Knowledge & Science modern Visiting Outsider ‘ Wallflower
Fields of  Social & Environmental o ) o
. emission-reduction Wallflower Wallflower (with higher relevance)
Action Challenges
Social & Human Capital research & developmen Outsider Key ‘ Outsider
Social, Political & ) -
economic system Key Key (with higher relevance) Wallflower

Economic Environment
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3.2.2. Differences in the Use of Ideas and Aspects of Sustainable Agriculture between Scientists
and Practitioners

Differences in the perceptions of sustainable agriculture held by scientists and practitioners indicate
that in academia a more utilitarian view is dominant than in the practitioner-oriented literature.
We compared the ranking of the themes for each publication type (academic and grey literature) [45]
according to the frequency of mentions in the publications (Table 7). Whereas economic benefits of
sustainable agriculture and the conservation of environmental assets as a basis for agricultural
production are the most considered goals in journal articles, grey literature publications focus on social
aspects and attribute more importance to the protection of the environment for its own sake. This can be
seen by the fact that for practitioners, Social Goals and Non-Production-Specific Environmental Goals
are apparently more relevant than for scientists, whereas the opposite is true for Production-Specific
Environmental Goals. Also, the Fields of Action theme Human & Social Capital ranks significantly
higher for grey literature publications than for journal articles.

Table 7. Shares and ranks (based on the frequency of mentions) of the different themes of
the sustainable agriculture framework in journal articles and grey literature publications.

Share Rank
Themes
Journal Grey Journal Grey
Environmental: Production-Specific 80% 92% 1 4
Economic 78%  96% 2 2
Goals Social 74%  100% 3 1
Environmental: Non-Production-Specifii  69% 96% 4 2
Overarching 64% 77% 5 5
Economics-based 60% 69% 1 2
Adaptive Management 56% 73% 2 1
Ecology-based 47%  58% 3 3
Strategies Subsidiarity 43% 54% 4 4
Knowledge & Science 32%  39% 5 6
Holistic & Complex Systems Thinking  32% 54% 5 4
Co-operation 26%  35% 7 7
Management & Technological Solution:  73% 81% 1 1
Agri-Food System 51%  65% 2 3
Fields of Action Social, Political & Economic Environmer 45% 54% 3 4
Social & Human Capital 39% 69% 4 2
Social & Environmental Challenges 21% 35% 5 5

The draw towards a more sotyatentered view in the perspective of the practitioners is noticeable
also when looking at the categories: The issue of the need for agriculture to provide a livelihood for those
working with it gains overwhelmingly more attention in grey literature than in journal articles as in grey
literature more heed is paid to categdiV VXFK DV 3JRRG ZRUNLQJ FRQGLWLRC
DQG B(:LQIUDVWUXFWXUH" ,Q UHWXUuchLI€}s AhtiddtionOd. Paid WoDtké X U H
conservation of ecosystem functions than in journal articles.
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3.2.3. Differences in the Use of Ideas and Aspects of Sustainable Agriculture between Scientists from
Different Disciplines

Views of sustainable agriculture may not only differ between scientists and practitioners but also
within academia itself, as evaluated by comparing the occurrence of the different themes in the journal
articles from the different disciplines. The journal articles in our sample originate from six academic
disciplines (Figure 4). Although the search for journal articles had been limited to social sciences and
humanities, roughly one third of the articles were written either by authors with an engineering and
QDWXUDO VFLHQFHV EDFNJURXQG RU E\ DJULFXOWXUDO VFL
sustainable agriculture is represented in the sample.

Agricultural Sciences
2

Engineering &
Natural Sciences

Social & Natural 21

Sciences
(Interdisciplinary)
31

Humanities
9

Economics

19 ocial &

Political Sciences
27

Figure 4. Distribution of the journal articles regarding the discipline they originate from.
Journal articles were attributed to a discipline according to the discipline/affiliation of the
first author.

Overall, among the views of sustainable agriculture in the different disciplines, we find a spectrum of
perspectives ranging from more production-centered views with a concentration on fewer aspects on the
one end and a consideration of a great variety of aspects accompanied by a greater regard for social ar
societal questions on the other end. We consider disciplines to have a more production-centered view i
they put their main focus on the Production-Specific Environmental Goals together with an emphasis on
the Economics-Based Strategy and Adaptive Management and an almost exclusive interest in the Fielc
of Action of Management & Technological Solutions. At this end of the spectrum, with a focus on
agricultural production and concentration on a smaller set of aspects, we find the disciplines of
engineering and natural sciences as well as the agricultural sciences. However, these characteristics a
more pronounced for engineering and natural sciences than for agricultural sciences (for a more detaile
view of our findings, see Table A2 in the Appendix

At the opposite end of the spectrum, we locate disciplines that consider a greater variety of aspects
and attribute greater importance to aspects which are not directly related to agricultural production
In these disciplines, objectives other than the conservation of the natural production base, such a:
Social, Economic, and Non-Production-Specific Environmental Goals, receive more attention. Also in
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these disciplines, production-oriented themes (Economics-Based Strategy, Adaptive Management,
and Management & Technological Solutions) play a crucial role. However, different from the
production-centered disciplines, authors from the socially-focused disciplines discuss also those
Strategies and Fields of Action that point at changes in the social and societal environment in which
agricultural production takes place (Strategies of Co-operation, Knowledge & Science, and Subsidiarity,
Field of Action Social, Political & Economic Environment). The disciplines at this end of the spectrum
are the humanities and the social and political sciences.

The two remaining groups of disciplinesnterdisciplinary sciences, which work at the intersection
of natural and social sciences like geography or environmental sciences, and ecbéruihicshe
middle ground of the spectrum as they combine characteristics of both orientations. When writing and
researching about sustainable agriculture, interdisciplinary scientists are in general interested in a
maintained and improved productivity of the natural production base of agrecufust like the
production-centered disciplinesel regarding Strategies and Fields of Action to achieve this goal, they
do not only seek to improve agricultural production but also look at issues of societal organization. For
economics, the opposite is the case: They consider a wider range of goals and the conservation of th
natural production base is not their primary concern. Also, economists rather build on alternative
strategies. In these respects, publications from economics are similar to the socially-focused disciplines
However, when it comes to concrete action, economists mainly focus on agricultural technologies and
management practices in the same way as the production-centered disciplines.

Despite the emphases on different themes in the different disciplines, there is one area on whose
importance all disciplines seem to agree: Management & Technological Solutions is the most frequent
Field of Action in all disciplines.

3.3. Objective 3: Different Conceptions of Sustainable Agriculture in the Scientific Debate

Our cluster analysis revealed five specific lines of argumentation as to what constitutes sustainable
agriculture. We identified six clusters based on how they reflected the themes and categories
identified in objective one: cluster (1) anthropocentric goals; cluster (2) production and overarching
goals-centered; cluster (3) collecting pond; cluster (4) systems thinking; cluster (5) comprehensive; and
cluster (6) knowledge and science (Table 8; see Figure Al in the annex to see which instances ar
contained in which clusters). Cluster 3 does not represent a specific line of argumentation or orientation
but, as its name already suggests, just captures all instances that do not fit with the patterns of the othe
clusters. This is shown by there being no particularly strong presence of any theme in the cluster.

The other five clusters emerge as groups with themes that are strongly present within them. They car
be grouped into outcome-centered, process-centered, as well as outcome and process-considerir
FOXVWHUV &OXVWHU WKH 3DQWKUR SR feeh@idyiew of stifdnsble O X V
agriculture, claiming that agriculture is sustainable if defined objectives are achieved. These objectives
are particuldy strong in the themes of Social, Economic and Production-Specific Environmental Goals.
Yet, it leaves open the question of how these objectives are supposed to be achieved. In contrast, th
LQVWDQFHYVY RI WKH 3VA\VWHPV WKLQNLQJ FOXVWHIUHQ BRI X\OXN
(Cluster 6) have a process-centered view of sustainable agriculture, claiming that agriculture becomes
VXVWDLQDEOH LI VSHFLILF DSSURDFKHY DUH DSSOLHG DQG C



Sustainability2015 7 7850

WKLQNLQJ ™ FOXV\otesUHoNsIE & RCQniplex S/6tddi3 Thinking and also the Subsidiarity
principle and focuses on action related to Management & Technological Solutions. In contrast, the
instances NWKH 3SNQRZOHGJH DQG VFLHQFH FOXVWHU " FR®QeHQWU |
combination with some other Strategies and recommend to take action in all Fields of Action but
especially regarding Social & Human Capital and the Social, Political & Economic Environment. At the
same time, these process-centered clusters tell little about what is supposed to be accomplished b
XVLQJ WKHLU UHFRPPHQGHG DSSURDFKHV 2Q-HQYWH LIS G RREX

&OXVWHU DQG WKH 3FRPSUHKHQVLYH FOXVWHU" &OXVWH
provide explanations of what means of sustainable agriculture are supposed to be applied for which end
RI VXVWDLQDEOH DJULFXOWXUH +RZHYHU ZKHHHDVHWKB FU
(Cluster 2) focuses on certain Goals, Strategies, and Fields of Action, the instances of the
SFRPSUHKHQVLYH FOXVWHU" &OXVWHU GLVFXVV DOPRVW DC
alternative Ecology-Based Strategy and Subsidiarity.

Table 8. Strength of the presence of each theme in the different clusters based on the
indicator values (measure the statistical alliance of the themes to the different clusters)
+ stands for indicator values of 0.10 to 0.14, ++ for values of 0.15 to 0.29, and +++ for values
of 0.30 and higher. A table with the individual indicator values can be found in Table S3 in
the Supplementary Information.

Indicator Value

Group Theme cl.1 cl.2 cl.3 cl.4 cl.5 cl.6
Economic ++  ++ + ++ +
Environmental: Non-Production-Specific  + + + ++
Goals Environmental: Production-Specific ~ ++  ++ ++ o+
Overarching + ++ + ++
Social ++  ++ ++
Adaptive Management ++ ++ o+
Co-operation ++ +
Ecology-based + +++
+Strategies Economics-based ++ ++  ++
Holistic & Complex Systems Thinking +++
Knowledge & Science + 4+t
Subsidiarity ++
Agri-Food System ++ ++  ++
Management & Technological Solution: + + ++  ++ ++
Fields of Action Social & Environmental Challenges + ++
Social & Human Capital + ++

Social, Political & Economic Environmer ++  +++




Sustainability2015 7 7851

Table 9. Different characterizations of the positions in the debate about sustainable
agriculture (all of these characterizations were proposed or made reference to in journal
articles of our sample).

References Techno-Economic Position Agroecological-Ruralist Position
Pierce 1993 [12] X position promoted by economists X position promoted by ecologists
Farell & Hart 1998 [26], ) L e .
. . X competing objectives x critical limits
Tait & Morris 2000 [10]
Johnson 2006 [27] x life sciences integrated paradigm x ecologically integrated paradigm
Rezaei-Moghaddam & ) o o
x ecological modernization x demodernization

Karami 2008 [14]
Thompson & Scoones 2009 [1! x paradigm of molecular biology and genetic engimeer  x holistic stream

Robinson 2009 [28] X technocentric approach x Ecocentric approach
2915LRUGDQ . X very strong sustainability
X very weak sustainability L
Cobbet al.1999 [47] x Strong sustainability
Frouws 1998 [30],

x agri-ruralist discourse

Hermanset al.2010 [16], X utilitarian discourse o
x hedonist discourse
Hermanset al.2012 [17]
Marsden 2003 [29], X agro-industrial model
L x rural development model
Hermanset al.2010 [16] X post-productivist model

X businessasusual optimists
Pretty 1997 [31] X industrialized world to the rescue
X hew modernists

X environmental pessimists
X sustainable intensification

Our identification of five clear clusters contrasts with the frequently cited idea that there are two
contrasting positions as to what constitutes sustainable agriculture. Many existing analyses of what
constitutes sustainable agriculture claim that the debate is framed by two contrasting positions, which
have been termed in different ways [12,14,15283, we term these two positions the techno-economic
and the agroecological-ruralist positions. There have been arguments that the debate can be divided int
three or more different positions on sustainable agriculture [16,17,29,31]. However, we argue that
these additional positions result from emphasizing different aspects of the same paradigm, such that the
can be organized as different framings or characteristics of the same position (Tables 9 and 10).
However, our cluster analysis of positions on sustainable agriculture demonstrates that most
conceptualizations of sustainable agriculture actually combine elements of both positions. Only one of
the LGHQWLILHG FOXVWHUV WKH 3SDQWKURSRFHQWULF JRDOV F(
the two positions proposed in the literature, namely with the techno-economic position. The remaining
four clusters are hybrids of the two positions as they contain elements of both the techno-economic anc
the agroecological-ruralist position (Table)lDRVW QRWDEO\ WKH 3FRPSUHKHQV|
integrates (almost) all themes and therefore greatly combines the aspects of both positions suggested
the literature.



Sustainability2015 7

7852

Table 10.Stances of the techno-economic and the agroecological-ruralist position on different components [916,2829,31,46].

Topic

Techno-Economic Position

Agroecological-Ruralist Position

underlying mindset

economics, belief in the effectiveness of market mechanisms

ecology

role of science and technology

belief in modern science and technologies

belief in traditional knowledge, skepticism/rejection of
modernity and technology

approach to solving problems

problems can be approached and solved separately modifici

problems require integrated and interdisciplinary solutions
transformation/fundamental change

guiding principles of economic
action and organization

competitiveness, productivity, efficiency

respect for the limited carrying capacity of ecosystems, no or
minimal growth

orientation of agricultural production
and the supply chain towards

globalization and export agribusiness

local autonomy/autarky regional development

management style

entrepreneurship, individual action

collective action, participation

role of the farmer

entrepreneur

custodian of nature and countryside

most reasonable form of agriculture

intensive agriculture with high use of externaluitgoproduction of
standardized products in monoculture productidarge scales

Organic agriculture, low use of external inputs diversified production
multifunctional agriculture Production in small scales, small/family fa

main strategy to satisfy
the needs of all humans

compromise (especially with nature conservation targets) to
ensure the satisfaction of all consumption needs

change of life and consumption styles

value of nature

consumption good

intrinsic value of nature

to be conserved

material capital

natural environment
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Table 11. Similarities of the five clusters with clear orientations regarding sustainable agriculture to the techno-economic and the
agroecological-ruralist positions.

Cluster Similarities to the Techno-Economic Position Similarities to the Agroecological-Ruralist Position

x strong focus on Economic Goals
Cluster 1: higher relevance of Production-Specific Environmental Goals th¢
the anthropocentric goals clustel Non-Production-Specific Environmental Goals aiming

x

X low focus on Overarching Goals
x high occurrence of the anthropocentric Goals
Cluster 2- X emphasis on Economics-based Strategy X Overarching Goals (include e P XOWLIXQFWLRQDO
L ) X concentration on agricultural production: present theme
the production and overarching . _ . . .
0 strong presence of the Field of Action Agri-Food System x Adaptive Management is often suggested

goals-centered cluster , .
ZLWK 3SURGXFWLRQ™ EHLQJ WKH E\ x Slight presence of the Ecology-based Strategy

o slight presence of Management & Technological Solutions

Cluster 4: X concentration on agricultural production: main Field of Action:  x strategic focus on Holistic & Complex Systems Thinking
the systems thinking cluster Management & Technological Solutions and Subsidiarity

X high presence of the anthropocentric Goals _ . - .
) _ _ ) x high presence of Non-Production-Specific Environmental Goals i
X high consideration of the Economics-based Strategy

) , , , , Overarching Goals
X high consideration of agricultural production: . _ .
Cluster 5: ) ) ) ) X main strategic focus on Ecology-based Strategy and Subsidiarity
) 0 Management & Technological Solutions is the most mentions , ) i
the comprehensive cluster x high presence of Adaptive Management and Co-operation

Field of Action ) . . . ]
i _ ) x high presence of the Fields of Action Social & Human Capital an
0 strong presence of the Field of Action Agri-Food System ) . ) i
Social, Political & Economic Environment

ZLWK 3SURGXFWLRQ™ EHLQJ WKH E\

X very pronounced presence of the Strategy of Knowledge & Scier
X very pronounced presence of the Strategy of Knowledge & Scie ZLWK D KLJK RFFXUUHQFH RI WKH FDW

Cluster 6: ZLWK D KLJK RFFXUUHQFH RI WKH FDW x high presence of the Strategy of Adaptive Management
' . X strong presence of the Economics-based Strategy X very strong emphasis of the Fields of Action Social & Human Ca
the knowledge and science clusi ) , i - ) i
X strong presence of the Field of Action Management & and Social, Political & Economic Environment
Technological Solutions X FRPSDUDWLYHO\ KLJK RFFXUUHQFH RI

SFRQVXPSWLRQ ™ LQ WKH-opd8WtemRI $FWI
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4. Discussion

The analysis of scientific and practitioner-oriented literature on the characteristics of sustainable
agriculture has shown that the debate about sustainable agriculture is marked by various different
conceptions of sustainable agriculture. By analyzing the way in which sustainable agriculture is defined
or used in a range of publications, we identified a number of themes and categories that characterize
framings of the concept. Our review structures these categories and themes into Goals, Strategies ar
Fields of Action. We see that there is a selection of themes that are dominant in the debate. These ar
anthropocentric Goals and those Strategies and Fields of Action that recommend the application of
specific technologies on the level of the farms. However, there is also a strong alternative discourse
which considers ecocentric and overarching values, proposes the application of alternative, less
technology-oriented approaches and promotes action in arenas beyond the farm,gatthe whole
agri-food system and in society at large. Our cluster analysis shows that authors tend to combine Goals
Strategies and Fields of Action into specific groups, such that there are five distinct framings of
sustainable agriculture.

We propose our structure of Goals, Strategies and Fields of Action (and the categories contained
therein) as a framework for understanding the real difference between such conceptions; the areas
complementarity and clash with other conceptions; and therefore the implications for governance and
actions towards realizing sustainable agriculture. Using our framework, we have shown that over time,
different conceptions of sustainable agriculture are discussed in parallel to each other; there are a numbe
of categories that are considered by significant numbers of publications on an almost constant basis witl
little overall changeén the debate. However, we can see greater variation amongst disciplines and uses.
Whereas in the scientific literature a more utilitarian view of sustainable agriculture is prevalent, authors
of practitioner-oriented literature emphasize non-production-related issues and especially social issue:
concerning individuals working in and living with agriculture. Within the scientific debate itself, we
identified a spectrum of views ranging from production-centered and focusing on few aspects at a time to
social-centered and considering a greater number of aspects.

Our framework also helps to understand the substantive differences between the identified clusters.
highlighting that most divergence in concepts happens in terms of strategies. We can see that the
outcome-centered cluster (cluster 1) focuses on anthropocentric goals of sustainable agriculture
The two clusters that characterize sustainable agriculture both in terms of its desired outcomes anc
processes to achieve these outcomes offer complete overviews of both goals and strategies. Howeve
these do not clash with each otHesth include the sameRIDOV DV WKDW RI WKH 3DQV
FOXVWHU" DQG ERWK LQFOXGH D IRFXV RQ HFRQRPLFV DSSU
only opens up the range of options by integrating non-anthropocentric Goals and adding further
Strategies, having its main emphasis on an ecology-based and subsidiary approach. The twc
processFHQWHUHG FOXVWHUV IRFXV PDLQO\ RQ VWUDWHJILHV D(
JRDOV FOXVWHU" +RZHYHU RQH RIstitng fouud oR CotmpMkHHdlisti& O X V
Systems Thinking and Subsidiarity. The theme of Complex & Holistic Systems Thinking is not well
represented in other clusters and therefore presents a divergence from the debate. Yet, despite its dema
for holism, this cluster concentrates only on agricultural practices for concrete action. Our framework
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and analysis have clarified that there is actually a high degree of complementarity or fit between
different conceptions of sustainable agriculture.

It has often been argued that these different conceptions of sustainable agriculture have beer
competing [10,14] or even opposing [15,16,28] and rivaling [38] and the very presence of such a
multitude of interpretations has made the debate about sustainable agriculture confusing [1,48,49]. Yet
we argue that the existence of different conceptions of sustainable agriculture does not necessarily caus
conflict. Rather, the diverse views of sustainable agriculture may complement each other and a diversity
of interpretations might be what is necessary to realize sustainable agriculture. In fact, different
paradigms of sustainable agriculture have already been integrated. This is shown through our cluste
analysis, where we found elements of both the techno-economic and the agroecological-ruralist
paradigms in all but one cluster. Additionally, there are explicit demands in the literature that both
approaches be combined for the sake of sustainable agriculture. For instance, there is a number c
publications that suggest that modern and innovative knowledge and approaches (which are promoted i
the techno-economic position) be combined with local and traditional knowledge and practices (which
are promoted in the agroecological-ruralist position) [23,3%3D

Our findings lead us to support ideas that integrate approaches in ways that are appropriate to conte»
and scale, rather than to propose a single one-size-fits-all definition. For example, Eirlaarik4]
suggest that in some cases an approach that focuses on increased yields alone may be appropriate,
others a low-input approach seeking to enhance ecosystem services would be more sustainable
Therefore, both approaches are necessary and contribute to a more sustainable agriculture if applied i
appropriate situations. In a similar vein, Fisclatral. [55] conclude that an integrated farming
approach that includes both land sparing (techno-economic) and wildlife-friendly (agroecology-ruralist)
farming offers complementary benefits for biodiversity conservation, which in turn contributes to a
more sustainable agriculture. Indeed the globalization of agricultural supply chains, (as advocated by
the techno-economic position), and the localization of agricultural production, distribution, and
consumption (favored by the agroecological-ruralist position) are not necessarily mutually exclusive.
Sustainable food strategies should have a balance between the localization and globalization of fooc
chains [56]. This translates into local production and consumption of (seasonal) foods and raw materials
while maintaining fair supra-regional trade relations, thus ensuring sufficient supply with food and raw
materials in times of bad harvests. Trade with other regions and countries also enables the provision o
those foods and raw materials that are necessary for a wholesome nutrition and required economic
activities that can be neither produced in the region nor substituted by regionally available products.

There already are practical examples which show that the techno-economic and the
agroecological-ruralist paradigms can be combined to offer approaches for a more sustainable
agriculture. For example, in farmer cooperatives, actual agricultural production happens on smaller
farms with the associated benefits of small-scale production such as increased biodiversity, higher
productivity in terms of total farm output, more vivid rural and even national economies [57,58]. At the
same time, by acting collectively also small farmers can take advantage of economies of scale anc
economize on transaction costs [59,60], which are important arguments in favor of large-scale
agricultural production [6363]. Consequently, farmer organization in cooperatives is one way to
integrate both the demand for production on smaller units of the agroecological-ruralist position and the
demands for large-scale agriculture of the techno-economic position.



Sustainability2015 7 7856

The need to integrate paradigms and conceptualizations of sustainable agriculture demands tha
knowledge is integrated between scientific disciplines. Indeed, such integral solutions address a range o
different challenges all at once instead of seeking different isolated solutions for single aspects [64]. For
the design of integral solutions, it is necessary to combine the knowledge and expertise from different
sdentific disciplines because each discipline delivers answers to only some of the relevant aspects. Ou
analysis highlights that appropriate agricultural production practices, the specialty of engineering and
natural sciences as well as agricultural sciences, are at the core of a sustainable agtidRlluleY HU 3D
technocratic approach to sustainable agriculture is not necessarily any more responsive to rural anc
urban stakeholder groups, or even to environmental concerns, than was traditional agricultura
UHVHDUFK ™ > @ S JRU WKLV UHDVRQ LW KDV RIWHQ EHI
alone is not sufficient [43,64,66]; that the realization of sustainable agriculture also requires looking
beyond the farm gate [28]. Thus, research looking at the human-made context in which
agricultural production takes place, as is conducted by thesuooialy-focused disciplines, is necessary
and important.

However, our recommendations actually extend beyond that of interdisciplinary collaboration and
LOQWR WUDQVGLVFLSOLQDU\ UHVHDUFK WKDW HQJDJHV ZLWK \
The need for more exchange and cooperation between scientists and practitioners is emphasized by o
findings. Social and non-production-related environmental issues are of great relevance to practitioners
but do not find equivalent consideration in the scientific debate. This very clearly expresses what has
already been expressed by other researchesYp.7Social issues of sustainable agriculture have been
neglected in the scientific debate about sustainable agriculture. At the same time, these issues are of hig
relevance in practice and therefore research should pay greater attention to these aspects. On the otf
hand, the conservation of ecosystem functions is little mentioned in the practitioner-oriented literature
but has been a topic of increasing importance in the scientific publications (as we have seen in
Section 3.2.1). Thus, the rather new insight on the relevance of what we call the function-centered view
has not found its way into the discourse of practitioners, yet. Consequently, enhanced exchange betwee
scientists, practitioners, and other stakeholders could be fruitful to inform scientific research about
real-life challenges and relevancies and to have a faster diffusion of new findings into practice of and the
societal debate about sustainable agriculture.

With these findings in mind, we argue that proliferation in strategies proposed, and therefore in
definitions of sustainable agriculture is beneficial to realizing the aim of achieving sustainability in
agriculture. Integral solutions require the combination of different insights, kinds of expertise and
strategies. For the design of integral solutions, a variety of different options needs to be at hand [25,70]
Therefore, it would be of little value to point out certain approaches and strategies to be adopted for the
realization of a sustainable agriculture and neglect others as all approaches identified in our analysis
have their value and merit in different situations. What is more, our observed reduction in the variety of
frequently discussed strategies in recent years is worrying. With only a limited selection of strategies, the
solutions designed might not be integral and comprehensive enough to foster sustainable agriculture
over the variety of scales and locations discussed here. Therefore, although this might make the concej
of sustainable agriculture seem confusing and fuzzy, we encourage the consideration of a broad range «
approaches and possibilities for their integration when designing solutions for sustainable agriculture.
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We only caution that academics and practitioners have regard for how such solutions fit together, and
what goals they are working towards. For this, our framework should provide clarity.

5. Conclusions

In this review article, we aimed to advance the understanding of the concept of sustainable
agriculture, especially from a social sciences and governance point of view. We pursued thjis aim b
identifying the ideas and aspects that are associated with sustainable agriculture. We summarized thes
ideas and aspects in a framework of Goals, Strategies and Fields of Action of sustainable agriculture
which gives an overview of the debate. We highlighted the use of this framework in understanding
differences and fit between different views on sustainable agriculture. Additionally, we pointed out the
central and important alternative aspects that are frequently discussed in the debate. We evaluate
different patterns in which the term sustainable agriculture has been conceived. Here, we investigatec
changes that occurred in the scientific debate over time, and assessed differences between scientific ar
practitioner-oriented publications as well as differences in the conception of sustainable agriculture
between different academic disciplines. Through a cluster analysis, we identified how the different ideas
and aspects of sustainable agriculture are combined in the scientific debate, aed adsther these
different conceptions match with those that have been claimed to exist in the debate.

Our findings highlight strategies to progress understanding and implementation of sustainable
agriculture. Since the beginnings of the debate about sustainable agriculture, there has been a gre
variety of conceptions of the term. It has been claimed that this multitude of different and partially
opposing definitions has made the realization of sustainable agriculture a fuzzy affair, and caused
confusion by exacerbating differences in the views of different stakeholder groups. However, there is no
way to streamline the concept. Thus, we recommend embracing the complexity of sustainable
agriculture with its varied and seemingly contradictory aspects. For complex problems of the modern
world such as sustainability challenges in agriculture, ambiguous terms may indeed be more useful thar
precise and supposedly unambiguous concepts. This is due to their multivalent and flexible meanings.
ZKLFK DUH EHWprsent] hedbjectd\bRinferddtiio, and [create] bridges of common purpose
DQG PHDQLQJ DFURVV RWKHUZLVH GLIITHUHQWLDWHG VRFLDO
different conceptions of sustainable agriculture to be not as contradicting and mutually exclusive as they
have often been portrayed. There are many examples where the integration of the different paradigm:
has been proposed and even been practiced. Indeed, the different views of and approaches to sustainal
agriculture of the different academic disciplines complement each other. Thus, their integration allows a
more comprehensive picture of the situation and approach to resolving the existing issues.

Nevertheless, there remains the challenge of bringing together the different viewpoints on sustainable
agriculture in practice when working on solutions for concrete problems. An important way to approach
this challenge is something that has actually already been proposed in the literature on sustainable
agriculture before but has been paid rather liiled: co-operation, interdisciplinary and transgisary
research and work. Through interdisciplinary collaboration, the different kinds of expertise and insights
can be combined; through transdisciplinary cooperation, practical relevancies, theoretical considerations
and technical requirements can inform each other. In general, this suggests more engagement with eac
other and finding links between the different conceptions in order to advance the development towards &
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sustainable agriculture rather than giving up due to the supposedly unsurmountable differences, even i
this might be at times a very difficult process. We highlight that our framework can help to find such
links by showing similarities between ideas and concepts. Future research could further help the
integration of the different approaches and paradigms by detecting and understanding the motivations
that have led the different groups to conceive sustainable agriculture in the way they do. This
understanding would help to discover more complementarities between the different conceptions where
motivations are similar or where differences are rather superficial because they merely stem from
practical requirements (such as different working focuses of the different disciplines). Where the
differences are more deeply rooted and originate from diverging belief systems, an understanding of the
underlying motivations could be the basis to evaluate whether these differences can be overcome
without necessarily having to challenge the different belief systems.
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Appendix

Table Al. Instances excluded from the cluster analysi

Excluded Instances Mentioning Three Excluded Instances Mentioning Sixteen
or Less Different Themes or More Different Themes

Aikanathanet al.2011
Christianson, Tyndall 2011
Dubeyet al.2010
Erensteiret al.2012
Goodland 1997
Goodwin 1991
Lépez-Aguilaret al. 2012
Manuel-Navarrete, Gallopin 2012
Paoletti, Pimentel 1995
Ramakrishnan 2007
Tilak et al.2005

Beus, Dunlap 1990
Bowler 2002
Chiappe, Butler Flora 1998
Dillon et al.2010
Koohafkanet al.2012
Pierce 1993
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Table A2. Ranks of the themes that are mentioned frequently in the publications of the different disciplines (rankings are based on the frequency
of mentions of the themes). Goal themes are considered to occur frequently if they are mentioned in at least 70% of the publications of a
discipline. Strategy and Field of Action themes have to be mentioned in at least 45% of the publications of a discipline to be considered as
frequently occurring. Different thresholds are applied because the Goal themes are generally mentioned more frequently than Strategy and Field
of Action themes.

Ranks of the Frequently Occurring Themes

Themes Engineering& Natural Agricultural Interdisciplinary . . Social& Political
. ) . Economics Humanities .
Sciences Sciences Sciences Sciences
Environmental: Production-Specific 1 1 1 2 2 -
Economic - 2 2 1 2 1
Goals Social - 2 - 3 1 2
Environmental: Non-Production-Specific - 4 - 3 2 3

Overarching - - - - - -

Economics-based 1

Adaptive Management 2

Holistic & Complex Systems Thinking -

Strategies Subsidiarity - -
Ecology-based - -

Knowledge & Science - - - - -

Co-operation -

w N -
N
1
[EEY
=N

W
=
w

Management & Technological Solutions 1
Agri-Food System -
Social, Political & Economic Environment -
Social & Human Capital - -

Social & Environmental Challenges - - - - - -
@ occurrence of all themes 42% 52% 53% 51% 57% 60%

N -

Fields of
Action

]
A WODN P
[
N 1
A W N PFRO B
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Figure Al. Dendrogram showing the six clusters and the instances belonging to each cluster.
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Table S2.Description of the categories of the sustainable agriculture framework.

Category

Description

Goals

Overarching Goals

Ethics

Summarizes all statements that point out that those values that are broadly considered to be t
good have to be upheld and followed also in Sustainable Agriculture. Among these, the freque
mentioned values are stewardship, humaneness, solidarity, respecting human rights and prior
needs instead of greed.

3> +u@aneness to animals is an important, positive aspect of sustainable animal and mixed
IDUPL[@QJI ~

d/orley (2002) defined agricultural sustainability as not only economic sustainability but also
environmental, social and ethical sustainable sustainabilf]

Multifunctionality

Summarizes all statements that point out that Sustainable Agriculture has to perform a variety
functions from different areas/dimensions simultaneously (see category {@alp’ to see which
functions it has to perform: production of food, environmental protection, providing inetme,
6XVWDLQDEOH DJULFXOWXUH LV 3RQH WKDW LV SXU3RVI
S >6@XVWDLQDELOLW\ LV YLVXDOLVHG DV W K Hrabde bi@éeskablé
REMHFMILYHV’

Safety

Summarizes all statements that call for Sustainable Agriculture to be of low or no risk to life anc
of humans, animals and the environment in general. There should also be no risk to the econc
situation of stakeholders.

3$Q LOWHUQDWLRQDO :RUNLQJ *URXS 6P\WK 'XPDQVNL
RI SURGXFWLYLW\ UHGXFHG ULVN « HVVHQWLO%) FRQGL
3,0 LQGXVWULDOLJHG FRXQW lUte mdtexa\ed{iihy covisKimpiowrig @adH
VDIHW\ HQYLURQPHQWDO DPHQLWLHYV DQBQXWULWLRQ

Stability &
Resilience

Summarizes all statements that point out that for Sustainable Agriculture agrifood systems or
them have to fulfill its functions in a reliable way, by being resistant to or by recovering quickly
shocks and disturbances and continuing for a long time.

6 XVWDLQDELOLW\ LQ DJULFXOWXUDO V\VWHPV LV YLHZI
EXIIHU VKRFNVY DQG VWUHVVHV DQG SHUVLVMWHQFH WKI
3,Q W K-Hurdistdiscourse, sustainability is directly linked to the family farm scale and, more
VSHFL{FDOO\ WR WKH BRQWLQXLW\ RI WKH IDUP ~
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Category

Description

Goals

Environmental Goals: Production-Specific

Ecological
Soundness

Summarizes all statements that point out that that Sustainable Agriculture must be environmel
ecologically friendly in a physical sense.

(This categoryisSDUW RI ERWK WKH JURXS 3(QYL168BRIGRHFWDQ GF
3(QYLURQPHQW POdaiRidm® SHERIQ F’

S'LVFXVVLRQV RI VXVWDLQDEOH DJULFXOWXUH IUHTXHQ\
VRXQG HFRQRPLFDOO\ YLDEOH DQG VRFLDPJO\ MXVW 1 I
3>6@XVWDLQDEOH DJULFXOWXUDO VA\VWHPV XVH pihaKkdged,
DQG HQYLURQPHQWDOO\ UHVSIPRVLEOH PDQQHU +HVYV

Ecosystem
Function
Conservation

Summarizes all statements that emphasize that sustainable agriculture has to maintain the bic
processes that sustain ecosystems and generate ecosystem services and benefits.

Both this category and the categdNatural Resource Conservatioare actually components of the
category "Productive Capacity". They are kept as separate categories here, however, because
mentioned very frequently in the examined literature and thus seem to be of great significance
their own. Having SAID that, it is worthwhile to assess differences in the significance of these

categories, which would not be possible if they were incorporated into the overarching categor
Productive Capacity

3$V D FRQVHTXHQFH D FUXFLDO FRPSRQHQW RI VXVWDL

agricultural system to external stresses and shocks, is maintaining the environmental resource
HFRORJLFDO IXQFWLRQV XSRQIMKLFK WKH VA\VWHP GHSH

8:H GHILQH VXVWDLQDEOH DJULFXOWXUH DV SUDFWLFHYV
andfiorH IRU HFRV\VWHRI]VHUYLFHV «’

Natural Resource
Conservation

Summarizes all statements that point out that Sustainable Agriculture has to conserve the natt

resources, which agricultural production depends on.

SVXVWDLQDEOH DJU L BeXddnatdtral Hshu@¥RasHtdfy chdrigidg Kuman needs w

maintaining or enhancing the natural resource base and avoiding environmental degradation
J)LUHED XJK]J12]

37KH PDLQ JRDOV LQ VXVWDLQDEOH DJULFXQWXUR YIHRH2IQ

Productive
Capacity

Summarizes statements that emphasize that Sustainable Agriculture has to maintain the abilit
agricultural systems to produce.

SVXVWDLQDEOH DJULFXOWXUH LV GHILQHG DV Iea@stRlRO O |
productive potential of the resource base at least as great as it was when those practices were
LQLWUDIWHG ~

S$OWLHUL GH¢{QHV VXVWDLQDEOH DJULFXOWXUH DV
WKH ORQ[I5UXQ«”~
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Category Description

Goals

Environmental Goals: Non-Production-Specific

Ecological Summarizes all statements that point out that that Sustainable Agriculture must be environn
Soundness or ecologically friendly in a physical sense.
7KLV FDWHJRU\ LV SDUW RI ERWK WKH J6RBXE BI(IQFY LR
3(QYLURQPHQW Pdadtidn® SHERIQ F°
i >3@ VXVWDLQDEOH DJULFXOWXUH PXVW EH HFRORJLF!
,NHUG [16] ~
3::) s concerned with promoting sustainable agriculture, which is defined as ensuring the
production of safe, affordable and healthy food and fibre in ways that are ecologically respol
HFRQRPLFDOO\ YLDEOH DIQIG VRFLDOO\ HTXLWDEOH °

Animal Summarizes all statements that point out that Sustainable Agriculture has to ensure the gene
Well-Being and happiness of animals, especially of farm animals. This includes, for example, living con
and diet appropriate to the needs of the animals or a treatment that does not cause harm or
to the animals.
S6 XVWDLQDEOH DJULFXOWXUH LV D ZD\ RI UDLVLQJ IRR
DQG DQLPE8OV«’
37R EH VXVWDLQDEOH LQ WKH VKRUW WHUP FDWWO
requrePHQWY Rl « PLQLPXP GLYHUJHQFH IURHI® KH ZHOID

Env Conservation Summary of all statements that call for the improvement or protection of the physical compor
and Improvement the space in which people, animals and plants live from (further) deterioration Gtesieonmental
conservatiorirefers to the environment at large, in its importance for society as a whole.
S6XVWDLQDEOH DJULFXOWXUH LV GHILQHG DV VXFFHVV
satisfy changing human needs, to conserve the environment and increase biological resourt
.DUDPL DQG ODQVRR2PEDGL
31DWXUH DQG ELRGLYHUVLW\ OMH SURWHFWHG DQG HQ

Harmony with Summarizes all statements that argue that Sustainable Agriculture has to be based on an al
Nature care for and peaceful existence with and within nature. Also contains those statements that
claim that nature should be placed at the center of all considerations for sustainable agricult
(ecocentrism).
S >0@RWLYHV WR ZRUN ZLWKLQ WKH QDWXUDO RUGHU D
WR H[22y W ~
S$OWHUQDWLYH LGHRORJLHV VXFK DV WKRVH RI RUJDC(C
of sustainability based on the preservation of an idyllic agrarian way of life: harmony with
QDWX[H4H«”

Social Goals

Social Summarizes all statements that emphasize that Sustainable Agriculture has to be carried ou
Responsibility that it benefits society at large and statements pointing out that sustainable agriculture has t
possible and livable for people working and living with it.
36 XVWDLQDEOH DJULFXOWXUH VHHNV WR DFKLHYH WKU
TXDOLW\ DQG VRFLRI UHVSRQVLELOLW\ ~’
3 $desirable end-point for both modern and pre-modern agricultural systems is clearly some
WKDW HQKDQFHV « WKH SXEOLF ERQH; WV WKURXJK RW
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Category

Description

Goals

Acceptability

Summarizes statements arguing that Sustainable Agriculture has to be socially acceptabl

$ PDMRUHISXHVLWH IRU DWWDLQLQJ VXVWDLQDEOH D¢

appropriate renewable resource management policies which are supported by the farming

communities and to which they are willing and able to respond (World Bank 1988, Odeme
"[29]

3>(@QVXUH WKDW WKH UHVXOWLQJ IDUP SUDFWLFR6L\

Cultural
Preservation

Summarizes all statements that emphasize that Sustainable Agriculture has to contribute
preservation and enhancement of customs and beliefs, arts and aesthetics, way of life and
social organization in the rural space.

3$W WKH ORFDO OHYHO DJULFXOW X U brantigno¥Ivéd insptDtibrs
FXOWXUH DQG IDUPIZRJ FRPPXQLWLHV -’

3>T@KH WKUHH FRUQHU VWRQHV RI VXVWDLQDEOH DJ!
inte-r-  HQOHUDWLRQDO HTXLW\ ZKLFK LQ WXUQ KIBY LWV I

Equity, Justice,
Fairness

Summarizes all statements that point out that in and for Sustainable Agriculture, everybod
be treated in a morally right way that does not favor one person over another.

3&DL DQG 6PLWK KDYH DOVR VXJJily $heL@ be/dsEe¥sed
from the perspectives of ecological soundness, social acceptability and economic viability
>«@T1>6@RFLDO DFFHS-WHBDBDLOQWH] BiAXDUWOWL WRDWHI2T]P S
3 >T@KH WKUHH FRUQHUDV WIRRXFOWRKIUY XY/ WB VY QYDXESORQ D

inter- J HQHUDWLR[@®EPO HTXLW\’

Fulfillment of
Human Needs

Summarizes all statements that contend that it is one goal of Sustainable Agriculture to fu
human needs in the present and the future.

36 X VW Dag@dli® I8 defined as successful management of the resources of agricultt
VDWLVI\ FKDQJLQ[RPOKXPDQ QHHGV’

36 XVWDLQDEOH DJULFXOWXUH « PXVW EH FDSDEOH RI
FRPSURPLVLQJ28]KH IXWXUH ~

Good Working
Conditions

Summarizes all statements that claim that Sustainable Agriculture has to provide such wac
conditions that those who are occupied with it can continue working in agriculture for a lony
33ROLFLHV DQG SURJUDPV DUH Q Hirkibgt@varnd RodiaB (st bind Vat
HPSOR\PHQW WKDW SURYLGHV DGHTXDODWH ZDJHV ZRU
IVorkers are treated fairly and paid competitive wages and benefits. They work in a safe
environment and are offered proper living conditions and fofiB]

Human Health

Summarizes statements that point out that Sustainable Agriculture has to ensure the prote
enhancement of the physical well-being of all people that get into contact with agriculture
products.

SHQVXUH WKH KHDOWK RI ZRUNHUV [BOKUDO SRSXODWIL
S3$JULFXOWXUH SROLF\ DQG LQYHVWPHQW ZLOO EH VP
WR QXWULWLRQ DQG QRW RQ®] RQ LQFUHDVLQJ IRRG
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Category

Description

Goals

Nourishment

Summarizes all statements arguing that Sustainable Agriculture has to provide sufficient &
of food that supports human health at all times and to all people.

SWKLV SDUDGLJP KDV WKH EDFN L QS alvbcat@sGne dtheformmd (
agriculture could possibly feed the woPBldinarguably a vital prerequisite for an agricultural
VI\IVWHP FODLPLQJ WR]EH VXVWDLQDEOH °

S6 XVWDLQDEOH DJULFXOWXUH LV IXQGDPHQWDOO\ QH
QHHGV ZKLFK LV WR UHVSRQVLEO\ SURGXFH VXI[33FLF

Quality of Life

Contains all statements that call for Sustainable Agriculture to provide self-fulfillment and ¢
quality of life, especially for those individuals involved in agriculture but also for society in
JHQHUDO ORUH H[DFWO\ VXVWDLQDEOH DJULFXOWXU
a life well lived, a life that is deeply satisfying, fruitful, and worthwhile" [34].

3:H DOVR LGHQWLILHG WZR RWKHU HOHPHQWYVY DV |
DIJULFXOWXUH SDUDGLJP TXDOLSB) IDPLO\ OLIH DQG V
3>8@ UEDQ JD UesSittkoty/ofinDed &eas to experience the joy and satisfaction of
SURGXFLQJ QXWULWLRXV IRRG[36R WKHLU RZQ QHLJKE

Strong Communities

Summarizes all statements that argue that Sustainable Agriculture has to strengthen rural
communities in their social relations and organization.

37KH PDLQ JRDOV LQ VXVWDLQDEOH DJULFXOWXUH DU
UXUDO FRPPXQLWLHYV BHSKHUG $ ’
S6XVWDLQDEOH DJULFXOW X Liltivelh ¥cdhBn@cogroviah/iMeaGt i exyplieit
FRQFHUQHG ZLWK SQRUPDWLYH" YDOXHV VXFK DV «[3¥R

Economic Goals

Economic Viability

Summarizes all statements that point out that Sustainable Agriculture also has to be able
carried out and continued from an economic point of view. This implies that Sustainable
Agriculture should be, among other things productive, competitive and profitable.
S$QRWKHU SHUVSHFWLYH RQ HFRQRPLF VXVWDLQDELC
performanceDQG YLDELOLW3BJRI IDUPLQJ ~
>$@IJULFXOWXUH LV QRW VXVWILQDEOH XQOHVV LW

Development

Summarizes all statements that point out that a Sustainable Agriculture has to contribute !
improvement of economic and living conditions of people, especially in the rural areas.
35DR DQG 5RJHUV GH¢;QHG VXVWDLQDEOH DJULFX
long-WHUP QHHGV « RI VRFLHW\ ZKLOH PD[LPL]LQJ QHW
WR PDLQWHEeknQhum@mBRYHORRBPHQW -~

> @QWHJIJUDWH WKH FRQFHSW RI DJULFXOWKUDO VXV

Livelihood

Summarizes all statements that argue that Sustainable Agriculture has to provide the bas
sustentation for farmers, rural workers and their respective families.

37KH )RRG DQG $JULFXOWXUDO 2UJDQLVDWLRQ )%$2 R
specific description of sustainable agricultural as a development path in which resource u:
environmental management are combinedkvitk« VHFXUH OMMHOLKRRGV’
2% XW QR PDWWHU KRZ HOHJDQW WKH V\VWHP RU KRZ
VXVWDLQDEOH LI LWV QRW DOVR « DE[@H WR SURYLG
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Category

Description

Goals

Provision of
Products

Summarizes all statements that state that sustainable agriculture has to produce different materi
immaterial outputs (food, fibers, fuels, medicine, services...).

Although a great amount of the statements summarized in this category calls for the production ¢
this category is different from the category of nutrition. The production of food is a necessary but
sufficient condition for guaranteeing the nutrition of all people and some authors alert that more a
should be paid to better nutritione(, better quality, diversity and distribution of the food) rather that
merely increasing absolute food production (e.g., [31]).

3[A] cropping system is sustainable if it has an acceptable level of production of harvestabld422Ic
3¢ uGDUN JUHHQYT DSSURDFK WR VXVWDLQDELOLW\ VXJJHV
LPSRUWDQW QDWXUDO DQG VRFLDO[JVVHWY ZKLOVW SUR!

Thriving
Economy

Summarizes all statements emphasizing that Sustainable Agriculture has to support a thriving ect
the rural space,e., an economy that generates for example employment, growth and well-going
rural businesses.

3(FRQRPLF GHYHORSPHQW SROLFLHYV DUH QHH G H GrodustDiént
IDPLO\ IDUPV DV D IRXQGDWLRQ IRU KHD@®K\ HFRQRPLHYV
37KLVY DUJXPHQW LV DOVR VXSSRUWHG E\ 3UHWW\ HW DO
approach to analysing agricultural sustainability is to assess it through the lens of economic grow
HQYLURQPHQWDO SURWHFRILRQ DQG VRFLDO SURJUHVV ~

Strategies

Adaptive Management

Adaptation

Summarizes all statements that indicate that all strategies and practices for Sustainable Agricultur
be able to exist and be used in the context of the specific natural, social, economic, political, culti
conditions of a specific spatial and temporal situation without causing problems.

3>)@RU DJULFXOWXUH WR EH VXVWD L Q D-pdaitital eiwirBriiéw/ wihih |
ZKLFK LW RBHUDWHYV ~

3>3@URPRWLQJ DIJULFXOWXUDO VXVWDLQDELOLW\ PD\ GHF
OHVY48D "

Learning

Summarizes all statements that emphasize that Sustainable Agriculture requires learning by agri
stakeholders, especially joint/social learning.

3$ FHQWUDO SULQFLSOH DERXW VXVWDLQDEOH DJULFXOW
OHDUQLQJ DERMAV WKH ZRUOG °

37KH WUDQVLWLRQ W Re,therefave) ne@d3 Ee®drkb df talneXs@/hé Xan jointly enga
OHDUQLQJ DQG H[SHULPHQWDWLRQ °

Management,
Integration &
Redesign

Summarizes all statements that emphasize that Sustainable Agriculture has to be based on com
management,e., handling production and other agriculture-related activities rather by finding alteri
ways of organizing the systems (redesign) as well as using a variety of techniques and approach
(integration) than by applying solutions that appear simple but lead to problems themselves (e.g.
control pests, rather apply a complex and diversified crop rotation system than pesticides).

36 XVWDLQDEOH DJULFXOWXUH « HPSKDVL]HV GHVLJQ DQG
SURFHMEYHV'

36 XVWDLQDEOH DJULFXOWXUH UHTXLUHV LQ@BHIJUDWHG E.
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Category

Description

Strategies

Prevention

Summarizes all statements that emphasize that for Sustainable Agriculture, problems he
anticipated and their occurrence avoided, which also requires accounting for uncertaintie
37KHUHDIWHU ZH GH¢QH « WZR FKDUDFWHULVWLFV F
DQG UGLUHFW/PDUNHWLQJ’

3> $@SSURSULDWH UHVRXUFH XVH L QatibXalisadbn sQrianérH |
ZKLFK FRQVLGHUV « XOD@YWLFLSDWHG SUREOHPYV ~

Substitution

Summarizes all statements that argue that for Sustainable Agriculture, the use of unsust
technologies, resources, approaches etc. has to be replaced by the application of more
sustainable ones.

3,0 VXVWDLQDEOH DJULFXOWXUDO V\VWHPV WKHUH
WKH HIWHQW WKDW LV[AFRQRPLFDOO\ IHDVLEOH ~
S6KDOORZ VXVWDLQDELOLW\ IRFXVHV RQ48]IILFLHQF\

Cooperation

Collaboration &
Communication

Summarizes all statements that call for enhanced and improved social interaction amon
between the different agricultural stakeholder groups in the sense of exchange, coordina
joint action in order to realize Sustainable Agriculture.

37KH FXOWXUDO EDVLV RI VXVWDLQDELOLW\ PHDQV C
stakeholders in such a way that neighbouring farm®ed-GLQDWH P D Q D J I2B]H (
36HFRQG ZH QHHG sipgposive\policydant Gobedrtte Bnvironment, which
enhances social capital and knowledge exchange (Prefby\&t [491

Participation

Summarizes all statements which point out that Sustainable Agriculture requires that agri
stakeholders have a greater say in relevant decisions.

3/RFDO HIIRUWY WR HQKDQFH SROLWLFDO SDUWLFLS
DJULFXOWXUB®BY VWUDWHJILHV’

3, W LV LPSRUWDQW IURP D GHPRFUDWLF SRLQW RI Yl
long-term development of the agricultural sector, and in the process of political decision
PDNL®I] -~

Ecology-based Strategy

Diversification

Statements that call for the maintenance and enhancement of variety in many different as
Sustainable Agriculture such as species, varieties and breeds of domesticated plants anc
products and production activities; sources of income; technologies; etc.
'LYHUVLILFDWLRQ LQ WKLV FRQWH[W VKRXOG WKHUI
also a diversification of other farm management skills and sao@V W LW X W L R[&DP C
1) DUPHUVY DQG UDQFKHUV FDQ ERRVW WKHLU ILQDQF
PDUNHWLQJ SWHFKQLTXHV’

Ecological
Principles

Summarizes all statements that claim that Sustainable Agriculture has to respect and af
principles of ecosystem functioning.

3, Q SUDFWLFH WKLY PHDQV WKDW WKH HFRORJLFDO
LPLWDWRU[®] QDWXUH -~

37 KH\ DWW HRE a\sugidhaiieisystem for food production and consumption, base
WKH LGHD RI WKHUBIXODW DQ&G3¥HAKIROH "
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Category

Description

Strategies

Economics-based Strategy

Capital Asset
Maintenance

Summarizes all statements that point out that sustainable agriculture has to strive for such a us
kinds of capital assets (natural, social, hunean) that allows their conservation or even enhancen
instead of their (mere) consumption.

37KLV VXJIJHVWY WKDW PDLQWDLQLQJ HQYLURQPHQWIDIO
SORVW DWWHQWLRQ WeA@dabemaimensiahlLivchidngihe régrdddiction of natu
FDSLW4)O

Demand-Orientatior

Summarizes all statements emphasizing that production and resource use have to be accordiny
demand in Sustainable Agriculture.

3, D VRLO IHUWLOLW\ FRQWH[W VXVWDLQDEOH DJUL
being removed by cropsoranim8lURGXFH DQG LQSXWV IURP IHUW39DL
36 XVWDLQDEOH $JULFXOWXUH KDV WR « SURGXFH [BSFHTX

Efficiency

Summarizes all statements that emphasize that Sustainable Agriculture - and especially its pro
has to be carried out well without wasting any kind of resources.

37KLV JRDO UMFKHOMNV XD/ Rl WHFKQRORJ\ LQ D PDR®)HU |
S6 XVWDLQDEOH DJULFXOWXUH LQ WKH hfwhe Driits\obthelnia@etGTh
foremost concernsare coS-ULFH HIBFLHQF\”

Quality-Orientation

Summarizes all statements that emphasize that Sustainable Agriculture has to be quality-orien
especially regarding its products.

S6 XVWDLQDEOH DJULFXOWXUH SURGXFHYV GLYHUVH [48UP\
7R EH VXVWDLQDEOH D IDUP PXVW SURB&FH DGHTXDWH

Holistic & Complex Systems Thinking

Long-Term
Perspective

Summarizes all statements emphasizing that a long-term perspective needs to be taken in cons
for Sustainable Agriculture.

3:LWK D YLHZ WR WKH HPSKDVLY RQ WKH QHHG IRU OR[BY
3,0 WKH DJULFXOWXUDO FR Q Wdh§\errvagricuitural siiZaviabtpiwithw R
HFRQRPLF YLDELOLW\ UHGXFWLRQ RI HQYLURQPHQWDO
ODQGVFDSH EHQH¢{WV GHBIIYHG IURP DJULFXOWXUH ~

Scale-Sensitivity

Summarizes all statements that draw attention to the necessity of considering causes and effe
relevant scales and choosing an appropriate scale for analysis and action for Sustainable Agric
37THFKQRORJ\ PDWWHUY PRVW LI LW LV DIIRUGDEOH3DQG
3/ D Q G V-scBI&management holds significant potential for reducing off-site consequences of
DJULFXDIWWXUH ~

Systemic Thinking

Summarizes all statements that emphasize that Sustainable Agriculture needs systemic approi
thinking, i.e., being holistic and considering the various interdependencies, dynamics and intere
between the components of agricultural or agrifood systems.

37KH HVVHQWLDOV DUH VHHL®J) WKH ODQG D OLYLQJ V\V)
3+ LOLVWLF >VLF @ WKLQNLQ JallaQpest® af QUtdir@ble B@picailtit¢;H.& X W
VI\VWHPV D®SJURDFK ’
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Category

Description

Strategies

Knowledge & Science

Innovation

Summarizes all statements that express that Sustainable Agriculture has to build on new, altern:
improved approaches and statements calling for (technological, political...) change.

S6 XVWDLQDELOLW\ QHHGY SHUSHWXD@MSPRYHOW\ DQG DGD
36 XFFHVVIXO VXVWDLQDEOH IDUPLQJ IXW XU H Vhabgésiin\the kiger
HFRQRPLF VRFLDO DQG LQVWLWXWLRREO HQYLURQPHQW

Modern

Summarizes all statements that argue in favor of the application of knowledge, methods and
achievements of modern times and science for Sustainable Agriculture.

36 XVWDLQDEOH DJULFXOWXUH « FDOOV IRU D FDXWLRX[S7]E
S6 XVWDLQDEOH LQWHQVL,{FDWLRQ Y[R VPDUW LQSXWV IU

Traditional

Statements arguing that Sustainable Agriculture requires the application of traditional and indige
knowledge, methods and practices.

36 XVWDLQDEOH DJULFXOWXUH « FDOOV IRU D FDXWLRX[S7]E
SO0D[LPXP XVH RI LQWHUQDO UHVRXUFHYVY LQFOXZLQJ LQGI

Subsidiarity

Decentralization

Summarizes all statements that claim that Sustainable Agriculture has to be organized in a less ct
and concentrated way, which also implies smaller units.

3> @W LV DOVR FRQVL V Whitb@ophical phin€ipRr<oAsURthinvalife-hgFdritliie, namel
WKH QHHG IRU GLV$EUVHG SURGXFWLRQ~

3> $@OWHUQDWLYH DIJULFXOWXUDOLVWYV DIBYRFDWH VPDO

Independence

Summarizes all statements that argue that systems of Sustainable Agriculture should be (more)
independent, self-reliant, self-sufficient, autonomous etc. from various external economic factors
S3JUHDWHHOMDFH IRU IDUPHUV RZIQG UXUDO SRSXODWLRQ'
SBUEDQ DJULFXOWXUH SURY L GdsigerntRIy eromdtidr s€l@ K W L A RBEDEU

Local/Regional

Summarizes all statements that argue that Sustainable Agriculture requires a greater focus on a
strengthening of the local and regional level.

3211 WKH IDUP FRQVXPHU VsRkr® @orlihgRo/cvedt IBcal Maiéisiahdyfarivi Ybolic
WKDW VXSSRUW VXVAWDLQDEOH SUDFWLFHV ~

3)URP D VXVWDLQDELOLW\ I[IUDPHZRUN WKH RSWLPXP SRO
SRVVLEOHu /DQJ DQG[®P\QHU ’

Fields of Action

Agrifood System

Consumption

Summarizes all statements that point out that patterns of leading our lives and consuming need
adapted in order to achieve a Sustainable Agriculture. Also includes suggestions in which ways
patterns would have to be changed.

32Q RQH KDQG VXVWDLQDEOH DJULFXOWXUH GUDZV YLWEL
YDOXHV DQG FRQFHUQV - X3UHIWU BQBHRHROWKNIKRRG’
37KLV YLHZ SUHVXSSRVHV WK D Wcdeptth¥dd Bcdspstemiinmpds&t Vs kit
QXPEHU RI SHRSOH LQ WKH ZRUOG [BBRG WKH OLIHVW\OH W
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Category Description

Strategies

Summarizes suggestions for ways in which agricultural production should be carried out in &

Sustainable Agriculture, especially relating to the quantities that agriculture should produce
Production sustainable.

37KH SURGXFWYV WKDW DUH SURGXFHG ZLWK [85KVWDLQD

3$ JURZLQJ ZRUOG SRSXODWLRQ PDNHV LW [HFHVVDU\

Summarizes all suggestions for improving and rearranging the supply chain (here used for all
the supply chain excluding agricultural production and consumption, which are treated in ow
categories as they gain special attention in the literature) in order to facilitate sustainable agr
36LJQLILFDQWO\ UHGXFH ZDVWHBDORQJ WKH HQWLUH IR
S6 XVWDLQDEOH IDUPLQJ « HPSOR\V PDUNHWLQJ psodustiow
DQG FRQVXPSWLRQ ORFB®LRQYVY 5LWFKLH

Supply Chain

Management & Technological Solutions

Summarizes all statements that suggest that new types of crops and livestock as well as im
varieties and breeds of already used crops and animals are needed for Sustainable Agricult
3&URS YDULHWLHY ZLWK HQKDQFHG UHVLVWDQFH Q] W
38VH RI ORFDO DQG LPSURYHG FURY6MDULHWLHY DQG O

Crops & Livestock

Summarizes all statements that suggest the application of certain general management tool
decision making at all levels in order to achieve Sustainable Agriculture, e.g., indicators, mon
planning, decision-support tools etc.

37KHVH GslippoN loBare essential in guiding agriculture towards sustainability (Hans

168]

3$ NH\ HOHPHQW IRU DQ\ SROLF\ GRFXPHQW DLPLQJ WR
agriculture is the setting of suitable goals, with clear targets and indicators to measure the pt
WRZDUGV VXVWDLQDEOH DJULFXOWXUH %HO@2PQG ORI

Management Tools

Summarizes all statements that suggest which kind of resources should be used in which w

Sustainable Agriculture.

3 6 HDfficiency through preferred use of o UP RU ORFDOO\ DYDLODEOH
Resource Use SXUFKDVHG 3SH[WHUIDO" UHVRXUFHV"

37KH XSSHU HQG RI WKH VXVWDLQDELOLW\ VFDOH VHHYV

WKDW « GRHV QR WeiivedZheRiGalfR(EUuoh BRslpeRtici@es and artificial fertilisers

UHF\FOHV DQG UHXVHV UHVRXUFHV70KVHVY UHQHZDEOH

Summarizes all statements that suggest which agricultural techniques and technologies shc
used in which way in order to achieve Sustainable Agriculture.

3>T@KHUH LV QR QHHG IRU DWHFK®RIORE\DIED Q B RW PRH REX
3$YRLG WKH XQQHFHVVDU\ XVH RI DJURFKHPLFDO DQG
envirRQPHQW DQG RQ[6KPDQ KHDOWK?

Technology &
Practices

Social & Environmental Challenges

Summarizes statements that suggest that Sustainable Agriculture needs to reduce harmful e
S5HGXFH WKH HFRORJLFDO IRRW S U [cagnhpvmRtlorspdaRtices. FieteRyC
PLQLPL]LQJ *+* HPLVVLRQV DQGI[&RLO DQG ZDWHU SRO(
37KHVH DSSURDFKHV « DUH DOVR OHVV HIDPHUJ\ LQWHQ\

Emission-Reduction
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Category Description

Strategies
Global Summarizes all statements pointing out that realizing Sustainable Agriculture requires addressing
Trends adapting to global development trends (such as population growth or climate change).

3:KLOH PHDVXUHY DQG SROLFLHY QHHG WR EH eayrisultu@l secdt
(e.g., more efficient farming practices, reduced input use), mitigation alone is not sufficient. There
need to work on adaptation measures to reduce the vulnerability of the agricultural sector to clim:
change, aswellaspronwWH RSSRUWXQLWLHYV DVVRHI/DWHG ZLWK FOI
3$ VXVWDLQDEOH IRRG SURGXFWLRQ VI\VWHP PXVW NHHS £
food, which are due to continued population increases and improvement in per capita income in |
GHYHORSHG FRXQWULHV *UI3BJ &URVVRQ

Social & Human Capital

Knowledge,
Education,
Skills

Summarizes all statements about use and improvement of knowledge, education and skills of far
also of consumers, policy makers, extension professionals etc. for Sustainable Agriculture.
SSURYLGH WHFKQLFDO DuviMihy/fav DiQidtries DfQgBiciHtDre &nE haMikal resource
PDQDJHPHQW’

20Q RWKHU ZRUGYV KXPDQ FDSLWDO RQ WKH IDU Pof pi@ay N
LPSRUWZBRFH ~

Organization

Summarizes all statements that call for better organization of agricultural stakeholders for cooperz
representation of their interests.

3, QWHJUDO WR WKLY SDUWLFLSDWLRQ LV YJURQJ RUJDQL
36LQFH VXVWDLQDEOH DJULFXOWXUH UHVHDUFK DQG HGXF
DFWLYLWLHY VKRXOG LQFOXGH WKH IROORZLQJ PHWKRGR

Research &

Summarizes all statements about the kind of research and development that is needed for Sustal

Development Agriculture.

S5HLQIRUFLQJ VXFK DQDO\WHY DQG H[DPLQLQJ IRUPV RI ID
biodiversity and agricultural production require interdiFLSOLQDU\[7/BJHVHDUFK ~
3:H UHPDLQ FRQY gugstichGf thekhigauk ebst for organic production can best be
DGGUHVVHG LQ WKH ORQJ6ZHUP WKURXJK UHVHDUFK ~

Social, Political & Economic Environment

Accessibility

Summarizes all statements that point out that it is necessary to provide access for everybody to r
production, marketing and distribution and to "life support" (especially food and water) in order to ¢
the goals of Sustainable Agriculture.

3&RQZD\ DQG %DUELHU RSLQHG WKDW IDUPHUVY DFFF
DQG FRPPRGLW\ PDUNHWYV SOD\ LQAXHQWMEO UROHV LQ D
3&OHDU WHQXUH ULJKWV DUH QHFHVVDU\ WR SURPRWeH HT

PDQDJHREIQW ~

Economic
System

Summarizes all suggestions for improving and rearranging the way economic activities are carriec
goods and services are valued.

36 XVWDLQDEOH DJULFXOWXUDO GHYHORSPH Q \WokRXtbWgieaH V
HFRQRPLFVY SULQFLSOHY QHHG WR/#H LQWHJUDWHG LQWR
3$QG LW >VXVWDLQDELOLW\@ PXVW EH UHLQIRUFHG E\ PDI
ecological costs of production and environmental values (Faitta R X Q G D W L 9]
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Category Description

Strategies

Infrastructure  Summarizes all statements that point out that Sustainable Agriculture needs an improved infra:
(of various kinds) in rural spaces.
3,QYHVW SXEOLY WHWVIRQWEBW®W SXEOLF JRRGV LQFORIGLQ.
3)DUPHUV LQ GHYHORSLQJ FRXQWULHV QHIFg « EHWWHU

Investment Summarizes statements about investments needed for the realization of Sustainable Agricultt
both private and public sources.
3> 0@RUH VXVWDLQDEOH V\VWHPYV ZLOO FDOO IRU PXFK !
national levels aimed at expanding research and extension to underpin the shift to more suste
V\VWHeEPV -~
37TKHVH JRDOV PLJKW EH UHDOLVHG WKURXJK IDUP VWI[BXF

Policy & Summarizes all suggestions for kinds of policies that should be applied and changes in the pc

Institutions institutional environment in order to achieve Sustainable Agriculture.
3)XQGDPHQWDO VKLIWV LQ LQVWLWXWLRQV SROLFLHV C
EURDG DGRSWLRQ RI VXVWDLQRQIDEOH DJULFXOWXUDO SU
S6 XVWDLQDEOH DJULFXOWXUH QHHGVY76 VXSSRUWLYH H[}

Society Summarizes all statements that express that Sustainable Agriculture requires broad support @
in moral, financial and other ways. Also includes claims for a changed society (regarding its
organization, thinking, underlying values and roles of individuals) as such a change is often th
precondition for support for Sustainable Agriculture.

S >6@XVWDLQDEOH DJULFXOWXUH UHTXLUHV D FRPPLWPFH
DQG VRFLD[2]YDOXHYV ~

3(YHQ Vacaaskfil implementation of alternative models of sustainable agriculture require
support of a new soci.al contract. between farmers, food processors/retailers, consumers and
VW D[SMH ~

Table S3.Strength of the presence of each theme in the different clusters measured as

indicator value (measures the statistical alliance of the themes to the different clusters). The

shades of grey indicate the strength of the presence of a theme in each cluster (white: 0.00 to
0.09, light grey: 0.10 to 0.14, dark grey: 0.15 to 0.29, black: 0.30 and higher).

Indicator value
cl.1 cl.2 c.3 cl.4 cl.5 cl.6

Goals Economic - 0.03  0.11 0.11

Group Theme

Environmental: Non-Production-Specif' 0.14 0.10 0.12 0.06 0.09
Environmental: Production-Specific 0.04 0.07 0.12
Overarching 0.12 0.01 0.14 0.01

Social 0.20 0.06 0.07 0.09
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Group

Theme

Indicator value

c.1 cl.2

cl.3 cl.4 cl.5

cl. 6

Strategies

Adaptive Management

Co-operation 0.00 0.02
Ecology-based 0.00 0.12 o0.07
Economics-based 0.09 - 0.01
Holistic & Complex Systems Thinking 0.02 0.04 0.00
Knowledge & Science 0.00 0.02 0.01
Subsidiarity 0.00 0.02

0.01

Fields of Action Agri-Food System 0.01
Management & Technological Solutions 0.01
Social & Environmental Challenges 0.00
Social & Human Capital 0.00
Social, Political & Economic Environment 0.01
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abstract

We argue that the current system of agri-environment management in the European Common Agricul-
tural Policy is ineffective at conserving biodiversity in part because it promotes fragmentation instead
of collaboration of actors, thus hindering coordinated biodiversity management. Actor fragmentation

is reinforced by the Common Agricultural Policy (CAP)in three ways: (1) through targeting individual

farmers; (2) by creating confusion around coordination roles for increasing numbers of actors; and (3) by
failing to engage with barriers to collaboration among farmers. Our “ndings draw on empirical evidence
collected through multi-stakeholder workshops in Germany and Sweden. Our argument adds a different
dimension to accepted explanations for the ineffectiveness of CAPfor biodiversity management. Tradi-
tionally, explanations have focussed on low levels of farmer uptake of relevant measures, or the lack of
ecological knowledge informing such measures. The level of actor fragmentation identi“ed here suggests
that afundamental rethink of farmland biodiversity management is needed. We propose anew research
agenda to identify more effective governance approaches.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Agricultural and biodiversity policies in Europe face major chal-
lenges in managing farmland biodiversity. Biodiversity is declining
across Europess agricultural areas (Butchart et al., 2010; Kleijn et al.,
2006). The EUhas set atarget of halting biodiversity loss, and restor-
ing 15% of degraded ecosystems by 2020 (European Commission,
2011). However, intensi“cation of agriculture across the EU con-
tinues to drive losses of semi-natural habitats and crop diversity
(Firbank et al., 2008), resulting in aloss of landscape heterogeneity
(Benton et al., 2003), species richness, and abundance of farmland
species (Donald et al., 2001).

The Common Agricultural Policy (CAP)is the core policy instru-
ment for agricultural development. Since 2000, the CAPhas become
a key framework for managing biodiversity in agricultural land-
scapes in Europe. Reforms in 2003 and 2013 re“ned biodiversity
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management measures with the aim of egreeninge the CAP (Hauck
et al.,, 2014). The 2013 reform was widely communicated as seek-
ing to promote environmental conservation, including biodiversity.

Conservation outcomes were supposed to be enhanced through
three routes: (1) cross compliance, whereby farmers only receive
payments if they meet statutory management requirements, and
their farm isin good environmental condition (pillar 1); (2) egreen-
ing paymentsZ obliging farmers to full three basic requirements

(growing at least 2...3different crops; having 5%of their land hold-
ings as ecological focus areas (EFAs); and maintaining the amount
of permanent grassland) (pillar 1); and (3) voluntary participation

in agri-environment schemes, whereby farmers receive payments
to offset the extra cost of implementing environmentally friendly
management actions, e.g. installing hedges (pillar 2). However,
the effectiveness of the most recent reform for biodiversity con-
servation has been questioned (Peceret al., 2014). Indeed, earlier
conservation measures also had equivocal outcomes (Kleijn et al.,
2006), failing to demonstrate increases in biodiversity (Batary et al.,
2015).

Traditionally, responses to the biodiversity failings of the CAP
have focussed on issues of uptake of the voluntary measures within
pillar 2. Uptake of agri-environment schemes by farmers is higher
for the simpler management actions, resulting in limited posi-
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tive biodiversity outcomes (Davey et al., 2010). The more complex
or dif‘cult components are less popular, prompting research into
motivation factors for uptake (e.g. Morris et al., 2000; Wilson and
Hart, 2000). Uptake of agri-environment schemes tends to be geo-
graphically skewed towards areas where implementation is less
costly for farmers, but where they also are less effective (Rundlof
and Smith, 2006). For example, uptake is lower in intensive areas
where such interventions may be most necessary to protect biodi-
versity (Kleijn and Sutherland, 2003). In response, ideas have been
put forward to shift pillar 2 payment schemes to being results-
based rather than action-based (Reed et al., 2014).

In this article we explore how CAPfacilitates (or impedes) actor
collaboration for biodiversity management. Although biodiversity
management at the farm scale has positive effects, biodiver-
sity outcomes of agri-environment schemes are widely agreed to
be improved when implemented across a landscape scale (e.g.
Dallimer et al., 2010; Rundlof et al., 2010). For example, by coor-
dinating installation of landscape features, gains are made by
improving the overall landscape matrix and habitat connectivity
(Donald and Evans, 2006), and by increasing landscape complexity
(Concepcion et al., 2008). Thus landscapes can be managed for more
wide-ranging species, or species that need heterogeneity across the
landscape (e.g. Dorresteijn et al., 2015). At present, mismatches
are common between the spatial scale of management (gener-
ally “eld or farm scale), and the scale of ecological processes that
often span entire landscapes (Pelosi et al., 2010). Researchers have
therefore advocated for collaboration, whereby farmers actively
engage with each other to manage biodiversity (after Prager, 2015).
Such collaboration would facilitate communication and negotia-
tion between land managers (Prager et al., 2012). This is not to
say that collaboration will automatically lead to better biodiversity
outcomes; for example groups of farmers collaborating could con-
ceivably lead to similar land use or land management choices and
therefore decreased landscape heterogeneity. But well-managed
collaboration offers an opportunity to facilitate more coordinated
landscape scale management, thereby improving biodiversity out-
comes (Prager et al., 2012; Young et al., 2013).

In this paper, we argue that CAPeseffectiveness at delivering
biodiversity bene“ts is limited at least partly because both pil-
lars entrench actor fragmentation, de“ned here asfarmers working
in isolation to manage biodiversity at the individual farm scale. It
should be noted that we do not argue that CAPinitiated patterns
of fragmentation; rather that by failing to facilitate collaboration,
and by failing to engage with barriers to collaboration, it rein-
forces actor fragmentation in the system. Some researchers have
examined models of collaboration in agricultural landscapes (e.g
Prager, 2015), and examples of collaboration certainly exist (e.g.
Steingréver et al., 2010). In particular, CAP at the EU level allows
for the possibility of collaborative management and good practice
examples are emerging, particularly in the Netherlands, demon-
strating bene“ts to farmers and biodiversity (Franks and Mc Gloin,
2007). However, such examples are isolated and relate to voluntary
pillar 2 schemes, meaning that there is no compulsion to collabo-
rate. Indeed, whether or not CAPreally facilitates collaboration will
depend on how it is implemented in member states, and making
collaboration possible still falls short of actively facilitating it.

Our paper takes a novel approach to examining collaboration

by looking at the entire governance system surrounding CAP.

Other authors have researched solutions to actor fragmentation
by exploring collective payments as a way to improve biodiver-
sity management. However, these have focussed on determining
payment levels and types of scollectives payment, and may in fact
show negative impacts of payments through crowding-out social
norms of collective action (Midler et al., 2015; Narloch et al., 2012).
We take a different perspective by empirically assessing what col-
laboration exists in agricultural landscapes, and considering how

the CAP (pillars 1 and 2) enhances or impedes collaboration. We
draw on empirical “ndings from Saxony (Middle-Saxon Plateau)
and Lower Saxony (Southern Oldenburg) in Germany, and Scaniain
Sweden. All three regions have relatively intensive agricultural land
use and thus represent ideal locations in which to promote collabo-
rative management, but differ in their approaches to implementing

the CAP.In Germany, implementation varies between federal states
(Prager and Freese, 2009), whereas Sweden implements CAP at
the national level. By examining three different implementation

contexts we were able to explore if differences in implementa-

tion resulted in different impacts of CAP on emerging patterns
of collaboration. Our “ndings highlight three ways in which the
CAP promotes actor fragmentation, suggesting an urgent need to
radically re-design agri-environment policy.

2. Methods
2.1. Conceptual framework

To examine how CAPfacilitates or impedes actor collaboration,
we draw on conceptualisations of social and ecological connectiv-
ity. Bodin and Tengo (2012) outlined arange of motifs, or structures
of social-ecological systems, drawing on social network theories
that depict interdependencies between social actors and ecologi-
cal resources. They consider the theoretical construct of two social
actors and two ecological resources, and the different ways in which
these four nodes could be linked. Kininmonth et al. (2015) argued
for an optimal motif (Fig. 1) ...in this, there is maximum connec-
tivity between all nodes, facilitating coherence between social and
ecological processes. A“fth node is present asa coordinating actor,
who links the social actors managing ecological resources.

Drawing on these motifs, we created a conceptual framework
of an idealised, landscape-scale system to manage farmland bio-
diversity (Fig. 1; Table 1). In this system, the two social nodes are
farmers. Each in"uences (and cares for) the biodiversity (ecologi-
cal resource) on her or his own farm. However, the biodiversity on
one farm is also in"uenced by the management of the neighbour-
ing farm. For example, the biodiversity management of farmer A
to increase pollinators on his/her land is more effective if farmer
B has strategically placed "ower strips on his/her land. Therefore,
greater biodiversity outcomes are possible when both farmers work
together and also have in"uence on each otheres biodiversity man-
agement. To facilitate this, under the optimal motif, acoordinating
actor (such asafarm advisory service) is able to assist the farmers
in their collaborative actions. Potentially, all links depicted in Fig. 1
are bi-directional, in that impacts and information "ows can "ow
to afarmer, or from afarmer to acoordinating actor. For example,
farmers may be affected by biodiversity changes on their own, or
their neighboures farm, through increased pollination (e.g. Breeze
et al., 2014; Cong et al., 2014).

We use this optimal motif as a heuristic to conceptualise the
state of collaboration and connectivity in our three casestudy land-
scapes. This differs from Kininmonth et al. (2015) ,who applied such
motifs using aquantitative social network approach (e.g.Prell et al.,
2009). They examined speci“c actors and their links to quantify the
frequency with which the optimal motif appeared in their study
area. They thus provide a numerical indication of how well social
and ecological resources are aligned. Rather than escoreethe land-
scapes in this way, we wanted to examine the role that CAP plays
in creating, or blocking, the formation of this optimal motif within
a given landscape. This required rich qualitative data on the kinds
of relationships between actors and on the factors that facilitate or
hinder these relationships. To gather such rich data, we needed the
perspectives of farmers, and of those stakeholders engaged in pol-
icy formulation and implementation. We were therefore looking at
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EE

Coordin ating actor (CA): Facilitates collaboration
between managing actors

Coordin ation link (CL): Advice on management actions

that complement those of other managing actors

Farmer/land manager (F): Managing actor
Farmer-Farmer link (FF): Farmers collaborate

on biodiversity management actions

Farmer-Own farm link (FO): Farmers interact with
biodiversity on their own farms

Farmer-NeighbourOs farm link (FN): Farmers interact

with biodiversity on other farmers® land

Ecological resource (ER): Farm

Ecological-Ecological link (EE):  Connectivity

of habitats

Fig. 1. Optimal landscape-scale social-ecological system for managing biodiversity in agricultural landscapes (adapted from Bodin and Tengd, 2012; Kininmonth et al., 2015).
The diagram demonstrates maximum connectivity between social (farmer) and ecological (farm) nodes, with coordination from a coordinating actor.

Table 1

Nodes and links in socio-ecological motifs, asde“ned for studying biodiversity management in agricultural landscapes.

Type Label Description
Node ER...Ecological resource The biodiversity on afarm
F..Farmer The individual farmer or land manager who makes decisions and/or takes

CA ...Coordinating actor

Link CL...Coordination link
EE .. Ecological link

FO..Farmer to own farm link
FN ...Farmer to neighbour farm link

FF..Farmer to farmer link

action around biodiversity management

Any actor (organisation or individual) who coordinates biodiversity
management between farmers (e.g. negotiating joint targets and facilitating
collaboration)

Advice and information or facilitation on collaborative management
Inherently present S the ecology on one farm is linked to that on another
within the same landscape. Can be positive or negative.

Each farmer implements management on their own farm.

Each farmer in"uences the biodiversity of other farmers, both intentionally
(e.g. through collaboration), and unintentionally  (e.g. through using pesticides
and other spill over effects).

Instances of farmers collaborating to manage biodiversity, for example via
planning afallow area across afarm boundary.

which links were generally supported or inhibited to see if there
was a typical motif that represented the state of collaboration for
the study areas. Thus, we sought to (1) qualitatively characterise
typical social-ecological motifs of our case study landscapes; and
(2) examine the in"uence of CAPon the identi“ed motifs.

In examining the in"uence of CAPon the identi“ed motifs, we
decided to look holistically at the entire governance regime sur-
rounding CAP, and not only at the components that speci“cally
target biodiversity. CAP s the key policy instrument for shaping
the agricultural sector in Europe, and embodies within it four sets
of regulations (on rural development, <horizontal issuese,direct pay-
ments, and market measures), which each incorporate multiple
objectives for the agricultural sector. For example, the regulation
on rural development has three central objectives: viable food pro-
duction; sustainable management of natural resources; and rural
development (European Parliament & Council of the European
Union, 2013). However, these aims for a multifunctional  agricul-
tural system are not always well reconciled when implementing
various policy initiatives to meet them (Marsden and Sonnino,
2008). Thus potential exists for negative interplay between various
components of CAP,whereby the outcomes of one policy instru-

ment can undermine those of another (e.g. Paavola et al., 2009).
We therefore deemed it relevant to start with characterising the
motif, and then exploring how CAPinteracts with it in abottom-up
manner, rather than examine just the biodiversity elements of CAP
for the motif they promote.

2.2. Researchapproach

Our bottom-up approach drew on data collected through a
multi-stakeholder  workshop in each case study area. We chose a
workshop approach because it provided an opportunity to con-
trast and compare actorse views, and seek consensus around the
typical state of collaboration and cooperation in the study areas.
Interview or questionnaire data would have provided us with a
collection of individualse opinions and perspectives. In contrast, by
bringing stakeholders together, we were able to ask them to col-
lectively consider options, and reach aconsensus opinion that they
felt represented the overall situation in the region. We recognise
that such participatory approaches have their limitations, including
that power and social relations can prevent inclusivity of all partici-
pants and their views (Fung, 2006), resulting in adominant opinion
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Exercise Purpose Brief Method Data Outputs Further description
Ice-breaker Understand/verify actorse roles Participants are asked to take Photographs  of N/A
and interests coloured blocks according to block
their interests (green ... arrangements.
biodiversity, etc.).
Participants arrange their
blocks in order of importance
to them.
Introduction Provide common Presentation on biodiversity Notes on key points N/A
understandings. challenges in the area, and on of discussion.
Stimulate discussion on key CAPmeasures and
problems or disagreements. implementation.
Networks Understand/verify  actorse roles. Participants consider identi“ed Photographs of Example protocol for
Consider potential for actors and arrange them network diagrams. exercise provided in
coordinating actors. according to who relates to Notes on points of Appendix B.
Stimulate discussion on links who, and how. discussion.
between actors. Participants add further actors.
CAP measures Elicit actorse opinions about Participants discuss their Completed tables Example protocol for
CAPmeasures and their opinion on alist of given on positives and exercise provided in
effectiveness. methods. negatives of Appendix B.
Explore attitudes to Participants consider which of measures, and
implementation. the EFAmeasures they want to notes on
implement on their own land, implementation.
and why. Notes on
Participants consider how accompanying
these measures are discussion.
implemented, and which other
actors they involve.
Alternative Elicit discussion on Participants discuss how they Mindmap. Example protocol for
Implementa- weaknesses of CAP. feel biodiversity could be Notes on exercise provided in
tion Consider ways to promote better managed, and how that discussion. Appendix B.

biodiversity management.

would be supported.

rather than a consensus opinion. However, we sought to promote

inclusivity, and therefore effective participation,

through measures

environment schemes permitted
management and agri-environment

in the area, to discuss biodiversity
schemes more generally, and

including selecting participants on the basis of their knowledge
of the subject matter, using an experienced professional facilita-
tor in the German workshops, and by basing discussions around
structured exercises (see Table 2); such measures are thought to
facilitate meaningful knowledge exchange (see Newig et al., in
press).

In order to identify participants for the workshops, we per-
formed a desk-based, snowball sample of stakeholders within the
CAP governance system in each location. To do so, during a back-
ground research phase, we performed content analysis on policy
documents to understand the actors involved in CAP implemen-
tation, their roles, links and networks that policies create in each
area (following Leventon et al.,2016). The actors identi“ed included
farmers, and also policy and decision makers, food companies, and
biodiversity NGOss(see invitee lists in Appendix A). We also gained
an understanding of the agri-environment schemes permitted on
ecological focus areas under CAPin each case study area, and the
pillar 2 measures that could contribute to biodiversity in each study
area. This background research is explained in detail in Appendix
A. After identifying the actors involved in CAPimplementation, we
invited them to workshops (one in each study area) in autumn
2014. The workshops in Saxony and Sweden were well attended
(n =26 and n =22 respectively). In Lower Saxony, due to low atten-
dance (n =4) at the workshop, we followed up the workshop with
interviews with 4 individual farmers in order to get abetter under-
standing of how CAPregulations play out in practice.

2.3. Workshop design and data collection

The workshops were designed to produce qualitative data on
actors and their links (objective 1) and on the role of policy in shap-
ing these links (objective 2). During the workshops, participants
were asked to discuss their perceptions of EFAmeasures, and agri-

to discuss the networks of actors that are currently engaged in CAP
implementation in their area. These discussions were encouraged
by “rst creating acommon baseline of understanding on the topic of
CAPand our research questions. This was achieved through presen-
tations from the project team, focussing on biodiversity challenges
and relevant CAP measures in the workshop area. Following this,
the workshop moved into a series of structured exercises and dis-
cussions (see Table 2 for a summary of exercises in the order they
were executed). These exercises were completed by splitting the
larger workshop into smaller groups, and each group had a facilita-
tor from the project team to guide discussions. The workshop thus
produced two forms of data: outputs from structured exercises, and
transcripts of discussions that were held around producing outputs.

Structured exercises included anice-breaker exercise, and anet-
work diagramming process. The ice-breaker helped to understand
the variety of skills and viewpoints represented by participants. All
were asked to select coloured blocks that represented their inter-
ests (e.g. green =conservation; blue =agricultural production, etc.).
They were then asked to order these blocks according to their prior-
ities. The network diagramming exercise encouraged participants
to highlight actors (organisations, people, companies, etc.) that they
knew to be involved in CAP formulation and implementation in
their area. In small groups, facilitated by a moderator, they were
then asked to think about how actors were related to each other.
Participants were asked to consider different types of links between
actors, including collaboration on projects, memberships of shared
associations, and roles and hierarchies in CAPimplementation. Dur-
ing the construction of the networks, a note taker took notes on
discussions, including key points of disagreement and consensus.
The resulting networks were photographed.

Two further exercises were less structured in that they sought
primarily to stimulate discussions; these were discussions on the
acceptability of CAP measures, and on alternative CAPimplemen-
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tation approaches. In discussing the acceptability of CAPmeasures,
participants were asked, in small groups, to consider a range of
CAP measures, and to discuss those that they most supported. To
facilitate this discussion, participants were encouraged to complete
a table highlighting the positives, negatives and implementation
considerations for each of the discussed measures. Using this dis-
cussion as a starting point, participants were then asked to think
about ways to improve CAPfor biodiversity. While continuing this
discussion, the participants were encouraged to summarise their
discussions in a mind map diagram. The groupes facilitator then
used these diagrams to prompt further discussion, for example by
asking questions such as *how could this idea be supported by
policy?Z.

2.4. Data analysis and veri“cation

To characterise the typical social-ecological motif in each of our
case study landscapes (objective 1), we analysed the data for ref-
erence to the links between actors and resources. The network
diagrams and discussions were important data because respon-
dents speci“cally considered links between actors. We examined
the network diagrams created to seeif any actors were positioned
in coordinating roles, and used the discussion notes to see if they
were described assuch, and what such arole entailed. We examined
the broader discussions for references to links between farmers,
and between farmers and coordinating actors. We noted how farm
actors talked about biodiversity management. In all instances, we
sought to understand the links qualitatively and not quantitatively;
we considered what links and collaborations were present, and in
what form.

To examine the interactions of CAP with the identi“ed typi-
cal motifs (objective 2), we performed a narrative analysis. We
focussed on discussions that explained or critiqued links, and those
that referred to CAP.We highlighted all narratives that were used
to explain links. After identifying all explanations for links, we
grouped them by looking for common themes and arguments.
These emerging categories were around the role CAPplays in facil-
itating or strengthening links; and in disrupting or blocking links.

Once the results had been created, we sought to verify them
by presenting them to the stakeholders and seeking feedback. This
veri“‘cation was done via a second round of workshops in all study
areas, held in February and March 2016. The original list of stake-
holders was invited to return, though we also invited additional
actors that had been named in the “rst round of workshops. We
presented the motifs and the roles of CAPin sustaining them to
the workshop attendees, and invited them to critique or comment
on our ideas. In all three workshops, no attendee disagreed with
our analysis, and instead voiced general agreement with our argu-
ments. While we cannot be certain, we are reasonably con“dent
that this agreement was not down to participants being unwill-
ing to challenge us or our eexperte positions; there was an engaged
discussion around the details of our arguments. For example, par-
ticipants referred to examples of collaboration in the Netherlands
and in other states of Germany. Further, participants in Sweden
asked questions around whether the factors that shaped the motif
differed between the case studies. In discussing this with the par-
ticipants, we were able to create a more nuanced analysis about
how the CAPinteracts differently in different locations.

3. Results
3.1. Objective 1: characterising typical actor-resource motifs

In all case studies, we found that the biodiversity-agriculture
system was represented by a bucket-shaped motif (Fig. 2). That

is, respondents reported no collaboration between farmers for the
purposes of biodiversity conservation. Similarly, in the two German
cases, few of the participating farmers went beyond compulsory
biodiversity measures under pillar 1. In all our study landscapes,
of those pillar 2 agri-environment schemes that were discussed by
participants, none were collaborative, neither in the policy nor in
the way they were implemented. Also, a clear coordinating actor
was missing in the motif in all locations. Instead, several organi-
sations had the potential to coordinate between farmers because
they were in positions of providing advice and input to biodiver-

sity conservation. However, in all cases, advice was provided to
individual farmers, and did not promote or facilitate collaboration

nor coordinated implementation of actions bene“ting biodiversity.

Consequently, there were no Farmer to Farmer (FF) links, and no
Farmer to Neighbouring Farm (FN) links (see Figs. 1, 2).

In addition, many Farmer to Own Farm (FO)links were relatively
weak. Such links were present in the form of land management
actions in all case studies, but often management actions were
not carried out with the speci“c intention of enhancing or con-
serving biodiversity. Instead, biodiversity impacts typically arose
from broader land management actions (e.g. pesticide use), and
from complying with compulsory regulations. Many farmers in
Saxony and Sweden felt uncertain about the actual bene“ts of
agri-environmental measures for biodiversity and asked for more
information on this. Respondents did, however, note the positive
and negative impact of biodiversity to their farm: Participants in
Sweden and Saxony argued that fallow areas and hedges tended to
increase the presence of pests. In Saxony, respondents felt that hav-
ing visible indicators of biodiversity, such as”ower strips, improved
the public perception of farming.

In all study areas, we identi“ed actors “lling coordination-type
positions, and these could be grouped as consultancies, farmer
associations, administrative bodies and food processing and/or
retailing companies. Farmer associations (and unions) provided
advice and support to their members. For example, Landvolk
Niedersachsen provides discussion platforms to develop a com-
mon understanding of best practice. Consultancies played a large
role in all three cases, often providing a bridge between farmers
and administrative actors by advising on farm management plans
and assisting farmers with bureaucratic processes. Administrative
bodies administered payments and monitored implementation of
CAP measures. Some also provided extension or advisory services
to farmers, for example through the local branches in Saxony of
the LfULG (Saxon State Of‘ce for Environment, Agriculture and
Geology). In Lower Saxony, the Chamber of Agriculture played a
similar role. In Sweden, some food processing companies acted
as a slightly different form of administrative actor. Although not
directly administering the CAP,they enforced land management
conditions on the farmers that they buy from, thus playing a role
in shaping biodiversity conservation.

Notably, despite the presence of coordination-type actors, none
of these speci“cally played a true coordination role in terms of
biodiversity conservation under CAP.For example, consultancies
worked with individual farmers, and were in competition with
each other, with many operating in the same landscape. There-
fore it is unlikely that they worked with neighbouring farmers who
could meaningfully collaborate. Some of the conservation NGOs
(e.g. Germanyes Local Landcare Associations) came closer to being
coordinating actors, in that sometimes they worked with a col-
lection of farmers for the purposes of biodiversity conservation.
However, this is generally outside of CAP,and/or is not standard
practice throughout the study areas; in the Lower Saxony case study
area, there was no active Local Landcare Association. They there-
fore cannot be said to represent ageneral coordinating actor for the
case study areas.
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Fig. 2. Bucket-motif characterisation of biodiversity-agricultural

Coordination type actor
(CT): Provides advice to
individual farmers

Farmer-Own Farm link (FO): Farmers
interact with biodiversity on their own
farms

systems in case study areas, showing that farmers are only connected to their own farms, and to different

coordination-type  actors. The increased number of coordination-type actors present, and the lack of links between farmers and each otheres farms hinder landscape-scale

biodiversity management.

3.2. Objective 2: CAPinteractions with typical actor-resource
motifs

CAP actively reinforced the lack of coordination across farms
in our study areas in three ways. First, through the implemen-
tation of CAP in Lower Saxony, Saxony and Sweden, the only
links in the stylised actor-resource motifs that are actively rein-
forced are Farmer to Own Farm (FO) links, while linkages across
different actors and farms are not promoted. CAP interacts with
actor-resource motifs through compelling individual farmers to
act (e.g. through pillar 1 EFA), or providing action-based pay-
ments to individual farmers (pillar 2 agri-environment schemes).
By targeting individual farmers, agri-environment schemes rein-
force individualisation. ~While collaboration is allowed under the
CAPesagri-environment schemes, and was highlighted as a *possi-
bilityZ in Sweden, these schemes are voluntary and collaboration
was not promoted nor actively facilitated in any of our cases.Thus,
farmers in our study systems ful‘lled their CAP obligations by
working to manage biodiversity only on their own farms.

While CAP reinforced FO links, it was not the only driver
for them. In some cases in Lower Saxony, farmers chose not to
accessthe payments for measures they voluntarily undertook. This
was explained as farmers being motivated by the bene‘ts they
derived directly from that action (e.g. better soil quality), rather
than payment. Indeed, (non-farming) participants expressed con-
cerns that paying farmers for voluntary actions could undermine
their intrinsic motivation to continue the action (crowding-out),
particularly if payments were then withdrawn. In addition, farm-
ers were put off accessing CAP payments by their bureaucratic
and stringent requirements. Participants in Lower Saxony and
Sweden felt accessing CAP payments was complicated and time-
consuming. Moreover, they feared facing sanctions if they claimed
but implemented something incorrectly. Participants in all loca-
tions explained that fully implementing CAP measures was rarely
possible; for example, acontractor harvesting acrop might destroy
aower strip.

Second, particularly in the German cases,CAPin its entirety (pil-
lars 1 and 2) actively created barriers to collaborative biodiversity
management by stimulating the proliferation of coordination-type
actors. Historically, government administrative bodies in all loca-
tions provided input and advice to farmers, in the form of extension
services. However, our workshop participants considered that such

services S due in part to administrative restructuring and govern-
ment cost-saving S were no longer suf‘cient to help farmers with

CAPssincreasing complexity. Indeed in Saxony, there are now very
few advisory services provided by state agencies. To“ll this service
gap, private consultancies have proliferated (see also Hoffmann,

2004). As more consultancies exist within the same landscape,
there is an increasing amount of competition between them, and
fewer farmers being advised by each service. This makes it less
likely that a consultancy will be advising groups of neighbouring

farmers, and thus harder for consultancies to support collaboration.

In Sweden, actors such as the Swedish Rural Economy and Agri-
cultural Societies (Hushallningssallskapet) full an outreach and
extension role on awide basis, but are still not used by all farmers
in a given landscape, and work to an individual basis.

Finally, the CAP(particularly pillar 1) further facilitated abucket
motif of actor-resource interactions by failing to address existing
barriers to collaboration. The follow-up interviews in Lower Sax-
ony discussed the impact of high land prices and land ownership in
the area. Farmers found it hard to participate in agri-environment
schemes because tenure agreements were often shorter than the
length of time required for a scheme. Short tenures arose from ris-
ing demand for land, meaning that landlords wanted to be able
to raise rents and not be locked into lower rents for too long.
Such tenure insecurity was seen as a barrier to implementing
meaningful biodiversity conservation because farmers do not have
suf‘cient time to foster collaborative networks. Furthermore, the
tenures of neighbouring farmers are unlikely to coincide on length
and expiration, making it dif‘cult for farmers to plan collabora-
tively. Our “ndings do not suggest that CAP creates such barriers,
although there is evidence emerging from elsewhere that it does;
for example single payment schemes may exacerbate them (see
e.g.Swinnen et al., 2008; Acset al., 2010). However, our “ndings do
show that despite being the core policy that shapes the structure
of the agricultural system in the EU, the CAP does not effectively
address such challenges.

Despite multiple barriers, farmers recognised the value of col-
laboration, suggesting there is willingness to develop FF links.
Swedish farmers thought it particularly important to implement
measures in locations where they would help to connect exist-
ing habitats, and form networks bene“cial for wildlife dispersal.
Lower Saxony interviewees stated that collaboration would allow
farms to share responsibilities; for example rather than forcing each
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and every farm to produce three crops, the same three crops could
be positioned throughout the landscape, according to where it is
economically and environmentally desirable to do so. In Saxony,
participants argued that some measures were differently applica-
ble to different farmers, and collaboration would therefore allow
all measures to be met, but without all farmers doing everything.

4. Discussion

In addition to other well-known reasons for its limited effective-
ness, the CAPmay be limited in delivering meaningful biodiversity
bene“ts because it entrenches actor fragmentation, thereby rein-
forcing fragmentation in biodiversity management. CAP may not
initiate patterns of fragmentation, but it strengthens such pat-
terns and fails to counter them. Entrenchment initially takes
place through a focus on individual farms for implementing agri-
environment schemes and for rewards on this basis (type 1).
Entrenchment of fragmentation also occurs through the prolifer-
ation of coordination-type actors that work to the farm scale (type
2). Finally, CAPreinforces fragmentation by not addressing drivers
that provide a disincentive to collaborate (type 3), such as land
tenure arrangements. Type 1 actor fragmentation means that farm-
ers are not given reasons to collaborate and are not compelled to.
Type 2 means they lack information, advice and someone with
the overview to coordinate collaboration. Type 3 means that no
actions are taken to reduce disincentives to collaborate. We did,
however, “nd evidence to suggest that farmers are motivated to
manage biodiversity, and willing (in principle) to collaborate (in
agreement with McKenzie et al., 2013) if facilitated to do soin easy
(non-bureaucratic) ways.

Our “ndings demonstrate the need to think beyond payments
to individual farmers ...changing payment amounts per se will
not overcome any of the types of actor fragmentation that we
identi“ed. In contrast, afocus on outcome-based payments for bio-
diversity (see Bertke et al., 2008) offers more potential because
collaboration may be necessary to deliver certain outcomes. Thus
agri-environment  schemes designed around outcome-based pay-
ments could overcome type 1 fragmentation. The impact of
outcome-based payments to type 2 actor fragmentation is less
clear: Bureaucracy to administer outcome-oriented schemes could
increase, and the number of coordinating-type actors may fur-
ther proliferate. Moreover, facilitating collaboration on voluntary
aspects of the CAPis insuf‘cient to restructure the bucket motif
when uptake of voluntary schemes is low. Finally, outcome-based
payments will fail to foster collaboration unless existing barriers
are removed (type 3 actor fragmentation). Types 2 and 3 of actor
fragmentation thus may partly explain why examples of collabo-
rative agri-environmental management are uncommon, and why
outcome-based payment schemes are not asuf‘cient modi“cation.

Given the three types of actor fragmentation that are either
enhanced or left unaddressed by the CAP,our “ndings suggest that
amore systemic change in the governance of farmland biodiversity
is needed. Our “ndings should be considered in combination with
other calls that CAPis not working for biodiversity and indeed, is
introducing trade-offs between biodiversity outcomes and social
outcomes (Peeer et al., 2014). Existing alterations to CAP focus
on changing pillar 2 for the purpose of improving biodiversity.
Such changes include adjusting payment levels or the conserva-
tion actions that are funded. These changes take place without
targeting deeply embedded drivers for actor fragmentation that are
promoted throughout both pillars of CAP.Thus changes to CAPtar-
get shallow leverage points for biodiversity, and by not targeting
drivers of fragmentation, do not address the deeper system proper-
ties and paradigms that shape the scope and effectiveness of such
interventions  (Meadows, 2008). Instead, policy should consider

how biodiversity outcomes could be better achieved in agricultural
areas by thinking outside the existing CAP system, and focussing
on what is incentivised, how ecologically meaningful actions are
facilitated, and how barriers to such actions are removed. Such
interventions  should engage with the motivation of farmers to
manage biodiversity.

Based on these “ndings, we therefore call for research that
explores wholesale governance change in agricultural landscapes,
such that biodiversity goals are designed into the agricultural sys-
tem. Currently we have a core policy (CAP) that was originally
designed to deliver viable food production, with other aims (sus-
tainable natural resource use and rural development) retro“tted
and limited by path dependencies (Sutherland et al., 2012). Thus,
CAP follows a productivist logic that is modi‘ed by a project-
based approach to delivering public goods, and is therefore limited
in meeting non-productivist goals (Marsden and Sonnino, 2008).
To effectively manage biodiversity in agricultural landscapes, we
would need to change the productivist logic and create a system
that was designed to deliver biodiversity (and other conserva-
tion/environmental)  bene“ts.

5. Conclusions

Current reforms and modi“cations to the Common Agricultural
Policy can only be of limited bene“t to biodiversity conservation.
Biodiversity in agricultural landscapes will be best conserved when
it is managed at landscape scales, facilitating collaboration between
farmers to increase patch size and landscape heterogeneity. Our
multi-stakeholder ~ workshop data demonstrates that CAPis cur-
rently hindering such collaboration, and instead entrenches actor
fragmentation by encouraging farmers to only consider their own
farm resources. This entrenchment of fragmentation happens in
three ways: 1) by focussing on individual farms for implement-
ing agri-environment schemes and for rewards on this basis; 2)
through the proliferation of coordination-type actors that work to
the farm scale; and 3) by not addressing drivers that provide a
disincentive to collaborate. We argue that such entrenchment is
the consequence of adding biodiversity management as an after-
thought to a production-focussed agricultural policy. We therefore
call for research that proposes more fundamental changes to agri-
cultural policy, such that biodiversity goals are addressed as equal
to production goals in the agricultural system of the EU.
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Appendix A. Background Research for Identifying Actors
and Understanding Policy Contexts

Scoping research in the casestudy areas highlighted the key con-
siderations for identifying actors and policies. Initially, academic
and practitioner literature was searched to identify the prominent
organisations and key issues in the case study areas (Saxony and
Lower Saxony, Germany, and Scania, Sweden). Scoping visits were
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Table Al
Lower Saxony invite list

Stakeholder (English) Stakeholder (German) Location
Administration
Chamber of Agriculture state level Landwirtschaftskammer  Niedersachsen Oldenburg
Chamber of Agriculture local level Landwirtschaftskammer .. Bezirksstelle Oldenburg-Sud Cloppenburg
Lower Saxony State Water Management, Coastal Defence Nds. Landesbetrieb fiir Wasserwirtschaft, Kisten- und Norden
and Nature Protection State level Naturschutz (NLWKN)
Lower Saxony State Water Management, Coastal Defence Nds. Landesbetrieb fir Wasserwirtschaft, Kusten- und Cloppenburg
and Nature Protection local level Naturschutz (NLWKN)
Ministry of Food, Agriculture and Consumer Protection Niederséachsisches Ministerium  fur Ernéhrung, Hannover
Landwirtschaft und Verbraucherschutz
Ministry of Environment, Energy and Climate Protection Niedersachsisches Ministerium  fiir Umwelt, Energie und Hannover

Nature Conservation of‘ce, County Oldenburg
Nature Conservation of‘ce, County Cloppenburg
in the Weser-Ems

Agency for regional rural development
area

Consultancy organisations
Agricultural Management Consulting
Consultancy ring 1

Consultancy ring 2

Others

Competency centre, Organic farming

Organic farming organisation, Bioland

Organic farming organisation, Naturland

Organic farming organisation, Demeter

LEADERorganisation, Wildeshauser Geest

LEADERorganisation, Hasetal

Farmer association, Lower Saxony

Farmer association local branch (Cloppenburg)

Farmer association local branch (Oldenburg)

Farmer association local branch (Vechta)

Beekeeper association

German association for landcare

Association for the Environment and Nature Conservation,
Lower Saxony

Association for the Environment and Nature Conservation,
Vechta

Association for the Environment and Nature Conservation,
Oldenburg

Nature Protection Association, Lower Saxony

Nature Protection Association, Oldenburg

Klimaschutz

Amt fur Naturschutz und Landschaftsp’ege Landkreis
Oldenburg

Amt fur Naturschutz und Landschaftsp’ege Landkreis
Cloppenburg

Amt fur regionale Landesentwicklung Weser-Ems

Arbeitsgemeinschaft fur Landberatung e.V.
Landesverband der Maschinenringe Niedersachsen e.V.
Arbeitsgemeinschaft der Beratungsringe Weser-Ems e.V.

Kompetenzzentrum Okolandbau Niedersachsen e.V.
Bioland Landesverband Niedersachsen/Bremen
Naturland

Demeter im Norden Bauerliche Gesellschaft e.V.
Wildeshauser Geest (LEADER)

Lokale Aktionsgruppe Hasetal (LEADER)

Landvolk Niedersachsen

Kreislandvolk  Cloppenburg

Niederséachsisches Landvolk ..Kreisverband Oldenburg e.V.
Kreislandvolkverband Vechta e.V.

Landesverband der Imker Weser-Ems e.V.
Deutscher Verband fiir Landschaftsp”’ege e.V.
BUND Landesverband Niedersachsen e.V.

BUND Kreisgruppe Vechta
BUND Kreisgruppe Oldenburg (Land)

NABU Landesverband Niedersachsen
NABU-Regional- und Bezirksgeschéftsstelle Oldenburg

Wildeshausen (South
of Oldenburg)
Cloppenburg

Oldenburg

Hannover
Hannover
Oldenburg

Visselhévede
Visselhdvede
Visselhévede

Wildeshausen

Loningen
Hannover

Cloppenburg

Huntlosen
Vechta
Oldenburg
Hannover
Visbek

Prinzhofte

Hannover
Oldenburg

Table A2
Saxony invite list.

Stakeholder (English) Stakeholder (German) Location

Administration

State of‘ce for environment, agriculture and geology, Nossen Séchsisches Landesamt fur Umwelt, Landwirtschaft und Nossen
Geologie (LfULG)

State of‘ce for environment, agriculture and geology, Mockrehna Sachsisches Landesamt fir Umwelt, Landwirtschaft und Mockrehna
Geologie (LfULG)

State of‘ce for environment, agriculture and geology, Kéllitsch Séchsisches Landesamt fur Umwelt, Landwirtschaft und Kéllitsch
Geologie (LfULG)

Consultancy organisations

Agricultural  service provider EXAQT ...Buro fir prazise Agronomie Zschochau

Others

Farmer association, State level Séchsischer Landesbauernverband Dresden

Farmer association regional level Regionalbauernverband Dd&beln-Oschatz e.V. Dobeln

Syndicate of Traditional AbL .. Arbeitsgemeinschaft bauerliche Landwirtschaft e.V. Helbigsdorf

Agriculture e.V.
Séchsische Landesstiftung Natur und Umwelt, Academy for Séchsische Landesstiftung Natur und Umwelt, Akademie Tharandt
environmental education

Non-pro“t rural association Séachsische Landsiedlung GmbH MeiRen

Association working in the “eld of renewable energies Verein zur Forderung von Biomasse und nachwachsenden Freiberg
Rohstoffen Freiberg e.V.

Nature conservation organisation State level Griine Liga Sachsen Leipzig

Nature conservation organisation local level Griine Liga Hirschstein Hirschstein

Organic agriculture association regional branch Géaae.V. Regionalstelle Sachsen Dresden

Engineering “rm Ingenieurbiiro  Albrecht und Partner Klipphausen
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Table A2 (Continued)

Stakeholder (English) Stakeholder (German) Location
Association for conservation tillage/direct sowing Konservierende Bodenbearbeitung/Direktsaat in Sachsen GroRriickerswalde
eV.

Agricultural  holding Landwirtschaftsbetrieb  Kitzscher GmbH Kitzscher
Producer of food, fodder and seed Saat-Gut PlauRig Voges KG Leipzig
Farmers Landwirte

ILE group, Mugeln ILE-Gruppe, Séchsisches Zweistromland Migeln
LEADERorganisation, Lommatzsch LEADERGebiet <Lommatzscher P’egeZ Lommatzsch
Rural area organisation 1 Landesverein Sachsischer Heimatschutz Dresden

Rural area organisation 2
Beekeeper association State level
Lutheran Church in Saxony

Séchsisches Landeskuratorium  Landlicher Raum e.V.
Landesverband Sé&chsischer Imker e.V.
Evangelische Landeskirche Sachsen

Nebelschitz
Niederfrohna
Kohren-Sahlis

Association for the Environment and Nature Conservation, working BUND, Landesarbeitskreis Landwirtschaft Leipzig
group on agriculture
German green political party BUNDNIS 90/DIE GRUNEN Dresden
Chemical producer BASF Limburgerhof
Table A3
Scania, Sweden invite list.
Stakeholder (English) Stakeholder (Swedish) Location
Administration
Region Scania Region Skane Malmé/Kristianstad
Water Body; local branch Hoje & and Kavlingedn Hoje & & Kavlingeadns Vattenrad Lund
National Food Agency, Sweden Livsmedelsverket Uppsala
Focus on Nutrients Greppa néaringen N/A
County Administration Board (division for agriculture and rural development) Lansstyrelsen i Skéne lan (Landsbygdsavdelningen) Kristianstad
Water Body; local branch Segea SegedVattenrad Svedala
Ministry for Rural Affairs Landsbygdsdepartementet Stockholm
Water Body; local branch Vegean Vegedans Vattendragsférbund Angelholm
Water Body; local branch Handbukten Hanobuktens Vattenvardsforbund Kristianstad
Board of Agriculture Jordbruksverket Jonkoping/Alnarp
Swedish Forest Agency Skogsstyrelsen
Environmental Protection Agency Naturvardsverket Stockholm
H&6r Municipality Ho66rs kommun Hoor
Tomelilla Municipality Tomelillas kommun Tomelilla
County Administration Board (division for environmental protection) Lansstyrelsen i Skéne lan (Miljipavdelningen) Malmo
Tourist Board; local branch Southwestern Scania Svenska Turistféreningen Malmé
Biosphere reserve ZKristianstad VattenrikeZ Kristianstad Vattenrike Kristianstad
Consultancy organisations
Swedish Rural Economy and Agricultural Societies; local branch Borgeby Hushallningsséllskapet Borgeby Borgeby
Others
KRAV KRAV Uppsala
Farmers association; local branch Scania LRFSkane Hoor
Farmers Lantbrukare
Svenska Foder Group Svenska Foder N/A
Yara Sweden Yara Sverige Koping
sLantmannenZ Lantmannen N/A
Nordic Sugar Nordic Sugar Malmo
*FindusZ Findus Bjuv
*Hogestad & Christinehof Forvaltnings ABZ Hogestad & Christinehof Foérvaltnings AB Ystad
Swedish Church Svenska kyrkan N/A
«OvedsklosterZ Ovedskloster Sjobo
*Hackeberga SateriZ Héckeberga Sateri Genarp
«Organic farmers associationZ Ekologiska Lantbrukarna Soderkodping
sLandowner AssociationZ; local branch Scania-Blekinge Skane-Blekinge Jordagarforbund N/A
The Swedish Professional Beekeepers Biodlingsforetagarna N/A
Agreb AB Agreb AB Helsingborg
Ornithological Society in Scania Skénes Ornitologiska Foérening N/A
Swedish Society for Nature Conservation in Scania Naturskyddsforeningen i Skane Lund
Swedish Outdoor Association; local branch Southern Sweden Friluftsframjandet, Region Syd Sédra Sandby

paid to the areas (April and May, 2014). These visits were planned
in collaboration with the local research partners. During the visits,
the areas were visited to understand more about what agriculture
and biodiversity looked like in the area, and thus to understand the
nature of the challenges being faced. In addition, prominent organ-
isations were visited in order to gain further understanding of the
context. In particular, these actors were asked to identify further
relevant stakeholders, to discuss problems around biodiversity and
agriculture that they saw askey challenges, and to highlight the key
policies that interact with these challenges.

Using information provided on actors as a starting point, hier-
archical and issue actor analyses were conducted. Provan and
Kenis (2008) show that governance networks could be understood
through both a hierarchical and an issue perspective. Hierarchical
networks are those shaped by the connections stimulated by policy
and regulation; issue networks are those where actors, not neces-
sarily formally identi“ed by a policy, come together to collaborate
around ashared issue of concern. Based on the scoping interviews,
we reviewed CAPpolicy documents relevant to the casestudy areas
and performed internet searches to identify actors engaged in CAP
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implementation. In this way, our hierarchical networks were iden-
ti*ed. We then performed similar internet searches, but looking for
actors engaged in projects or activities related to biodiversity man-
agement in the study areas. We speci“cally searched for projects,
and then reviewed project documents to identify actors. In this way
we identi“ed issue networks.

Following identi“cation  of actors, we sought to characterise
them according to their interest and role in managing biodiver-
sity in agricultural landscapes (Reed et al., 2009). To do so, we
reviewed the websites of identi“ed actors and documents that they
produced. We were thus able to characterise actors according to the
type of organisation (public administration, farmers associations,
nature conservation, organic farming, research and eotherse). We
identi“ed topics or issues that they had engaged in. We sought to
better understand their role in managing biodiversity by looking at
their activity-type (e.g. networking, campaigning, regulation, etc.)
and the projects they had been engaged in.

Based on our analysis of actors, we created invite lists for each
workshop that re”ected the full breadth of actor interests in each
location. We considered the full stakeholder analysis, and discussed
which actors were closely involved in CAP decision-making and
implementation. These actors were then reviewed to ensure that
they represented all interests, roles and levels previously explored.
The “nal invite lists for each workshop are shown in Tables Al...A3

Appendix B. Example Protocols for Workshop Exercises

This document outlines protocols for the workshop exercises
listed in Table 2 of the main paper. The protocols are those used in
the Scania, Sweden workshop. In the German workshops, the exer-
cises were tailored to the workshop context, and the style of the
moderators present, and therefore the protocols are not an exact
account of the exercises in all locations. However, those presented
here provide the general model to represent the process that par-
ticipants undertook.

Exercise: Networks

Process:

1. Each participant
post-it note.

2. Participants to write further names of organisations that are rel-
evant for implementing CAP.

3. Post-it notes should be arranged in clusters depending on levels
(EU, national, regional, local, etc.). Participants may write the
same organisation on multiple post-its if it covers more than
one level.

4. The moderator should control the collection of post it notes and
clarify why there are multiples of one organisation, and which
level it belongs to if there is uncertainty.

5. What this level is, and what it constitutes should be clari“ed with
participants.

6. Within these clusters, post-its should be arranged onto "ipchart
paper to represent who is connected to who in implementing
agri-environment  policy. Lines can be drawn to represent links.

7. If time is running short, the moderator should try to clarify just
the core section of the network, and then ask participants to add
themselves to this core network.

8. Note takers will take notes on the main points of the discussion,
including disagreement and agreement points, key problems
encountered, key uncertainties.

to write the name of their organisation on a

Prompt questions might be:

€ Who does this actor report to?

€ Who is in charge?

€ What is the role of this actor?

€ Who else do they work with to ful‘l that role?

€ Where do you “t into this diagram?

€ Who are key actors in CAP implementation?
key actors?

What makes them

Exercise: CAP Measures
Process:

1. Display Table Bl to participants (on big paper or white board),
and ask them to provide content to “Il it in. Measures in the “rst
column of Table B1 are tailored to the case study in question, as
outlined in Table B2.

2. Arguments are summarized on cards and added to the pro or con
columns.

3. In general, participants should consider pros and cons for agri-
culture aswell asfor biodiversity.

Table B1

Discussion table for CAPmeasures. Measures in the “rst column are tailored to the
case study in question, asoutlined in Table B2. Measures 1 to 5 represent the “ve
options accepted as Ecological Focus Area (EFA) in the recently implemented CAP
reform. Measures 6to 11 were chosen to cover arange of different options both from
a biodiversity point of view (i.e. from targeted towards speci“c goals such as bird
“elds or buffer zones, to more general measures such asorganic farming) aswell as
from afarmers perspective (i.e. from management support for existing habitats, to
options entailing that (parts of the) crops produced are not harvested).

Measure Positives Barriers Solutions

1. Fallow

2. Uncultivated “eld edges
3. Short rotation coppices
4. Ley in amain crop

5. Nitrogen “xing crops

6. Maintain semi-nat. pastures
and meadows

7. Organic production

8. Maintain/create wetlands
and ponds

9. Buffer zones

10. Restore/Re-create
landscape elements (walls,
alleys, fences, etc.)

11. Bird “eld

Table B2
Measures discussed in each location.

Location Measures discussed

Fallow; "ower or conservation strips/areas;
intercropping; cultivation of leguminoses;
diverse crop rotation; landscape elements;
extensive management of grassland; spring
repose; diverse grassland; grazing and mowing
on special biotopes; measures for the
conservation of Nordic visitor birds

Fallow land/strips; "owered areas/"ower
strips; cover crops; plant legumes; crop
rotation; ecologically sound crop production;
strip-till/no-till; creation of biotopes through
mowing/pruning;  plant hedges/trees; habitat
creation; environmental protection
counselling (+Betriebsplan NaturZ)

Fallow; uncultivated “eld edges;
short-rotation  coppices; Ley in a main crop;
Nitrogen “xing crops; Maintain semi-natural
pastures and meadows; organic production;
maintain/create wetlands and ponds; buffer
zones; restore/re-create landscape elements;
bird “elds.

Lower Saxony

Saxony

Scania
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4. We know that many of the participants might not be an expert
either on agriculture or on biodiversity or even maybe on both,
but we ask them for their personal opinions.

5. Note takers should take notes of key emerging themes, points of
agreement or disagreement, and problems with the process.

Prompt questions might include:
Positives

€ What are the positive outcomes (from your perspective) from
implementing this measure?

€ What do you like about this measure?

€ What are the good things about implementing this measure?

Barriers

€ Farmers: What would be needed to implement this measure
(equipment, consulting)?

€ Others: What is needed to implement this measure?

€ What practical support (e.g.consulting) is provided to implement
this measure?

€ What are the negative outcomes (from your perspective (agricul-
ture, environment, administrative etc.) from implementing this
measure?

€ Are the rules of the measure strong enough or not?

€ What donet you like about this measure

Solutions

€ What would need to change in order for you to more support this
measure?

€ Who could help make this measure better for you?

€ What other positive outcomes would need to be delivered by this
measure?

€ Which barriers (identi“ed
addressed?

in the table) would need to be

Exercise: Alternative Implementation
Process:

1. The moderator will start by asking participants to talk about
other measures that they know about, or examples they have
seen for managing biodiversity in agricultural landscapes. They
should be encouraged to think about on-farm, but also more
broadly. Each idea or example should be written on a piece of
paper.

2. Once there is a collection of ideas and examples, the partici-
pants should select some measures (2 or 3) that they think would
be effective at promoting biodiversity and they would support.
These should be written in the centre of the "ipchart paper.

3. Note takers will also be taking notes on the pros and cons of each
measure while they are being discussed by participants.

4. From these measures, the moderator should add options for sup-
porting the measure (blue) and barriers to implementing the
measure (red). These may connect to each other.

5. Note takers should take notes on key points of agreement and
disagreement, on the criteria that were used for selecting the
measures, and on the problems encountered by participants.

Prompt questions might include:

€ Have you seen other measures that could be useful for biodiver-
sity and agriculture?

€ Could farmers collaborate in some way?

€ What would make you do this?

€ What is positive about this measure/idea?

€ Why donst you do this measure now?

€ What would you need to consider in order to implement this
measure?

€ How could this be supported by your organisation?

€ How would you need others to act to support this measure?
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Abstract

In this paper, we present an alternative governance system for managing biodiversity
in agricultural landscapes. Focusing primarily on the European Union (EU), we start
with the premise that there is a need to rethink biodiversity governance to bring
together land managers for collaboration and to close mismatches between levels of
governance and ecological scales. We therefore create four archetypal governance
scenarios that represent hypothetical extremes in two variables. The first variable is
the scale of governance and differentiates between a primary focus on administrative
units (e.g., country, state, and county) versus ecological scales (bioregion and land-
scape). The second variable is the degree of decentralization and devolution and dif-
ferentiates between a top down, central state system, versus a bottomup, broad
actor network system. On the basis of their considered strengths and weaknesses,
we present a hybrid scenario as our proposed alternative governance system. This
system brings together decision makers, land managers, and a broader range of stake-
holders at a landscape scale to plan biodiversity goals and actions. This, in turn, will
more closely match the biophysical conditions for effective biodiversity conservation

than existing EU approaches, without overly increasing the administrative burden.

KEYWORDS

agriculture, ecology, environmental policy, EU, interplay, multilevel governance

for biodiversity conservation on their own farms, meaning that biodi-
versity conservation takes place at a farm scale, rather than a more

Around the world, there is a need to rethink governance systems for
managing biodiversity in agricultural landscapes in order to avert the
current trajectory of biodiversity loss. In intensively used agricultural
landscapes in the European Union (EU), there is a reliance on the Com-
mon Agricultural Policy (CAP) to deliver biodiversity management and
conservation through agri environment schemes and ecological focus
areas. The 2014 reforms of the CAP are feted as thesgreenesZ CAP
yet. However, they are considered unlikely to deliver meaningful bio-
diversity benefits (Pe'er et al., 2014). CAP reforms evolved as a prod-
uct of the preexisting policy structures, and the derived norms shape
and limit changes that can be made to it (Kay, 2003). As a practical
result, biodiversity measures are limited by an agricultural production
rationale. For example, individual farmers are targeted to take actions

ecologically meaningful landscape scale (Leventon et al., 2017). This
pattern is exacerbated by research tending to critique existing policies
and suggest improvements within the existing structures (e.g., chang-
ing payment levels or measure design), rather than challenging the
underlying rationale of the structures or systems in place (Abson
et al., 2017; Fischer et al., 2007). Path dependency in policy and
research, in turn, means that existing policy systems are rarely
questioned or reformed substantially such that they facilitate an eco-
logically more meaningful way of managing biodiversity.

The aim of this paper is to present an alternative governance sys-
tem for biodiversity in agricultural landscapes that goes beyond simple
reforms of CAP. Although we do not aim to propose a readily
implementable solution, we deem it timely to more radically rethink

Env Pol Gov2019;1..15. wileyonlinelibrary.com/journal/eet
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the existing institutional arrangements to stimulate debate. To this
end, we develop a range of archetypical governance scenarios. A sce-
nario represents a possible, plausible, and internally consistent future
situation (Peterson, Cumming, & Carpenter, 2003). Often, scenarios
are created with stakeholders to consider possible future outcomes,
for example, of what a landscape could look like (Hanspach et al.,
2014). Other scenarios aim to predict future situations based on cur-
rent trends (Mann & Absher, 2014). Here, we explore alternative sce-
narios of how governance for biodiversity in agricultural areas could
play out (Borjeson, Hojer, Dreborg, Ekvall, & Finnveden, 2006). Gover-
nance refers to the policy, polity, and politics of the actors engaged in
setting and implementing policy (Piattoni, 2009; Rhodes, 2007). Under
the EU framework, governance systems tend to be constructed by
networks of actors over multiple administrative and decision making
levels (Borzel & HeardLauréote, 2009; Hooghe & Marks, 2003; Reed
et al., 2009; Stephenson, 2013). Our governance scenarios are theo-
retical constructs that propose arrangements of actors and their roles
and responsibilities, from EU to local levels.

Our scenarios are theorized constructs, devised as a thought exer-
cise to elicit discussion among stakeholders. We created our scenarios
as part of a broader project that examined the governance of biodiver-
sity in agricultural landscapes: with case studies in Saxony and Lower
Saxony, Germany, and Skania, Sweden. The scenarios were created by
us, the research team. We then applied them to the case study areas
as illustrations, using our indepth knowledge of the existing actors
and their roles, in order to demonstrate which actors would have what
roles and responsibilities under each scenario. A worked example of
such an illustration for the Saxony case study is provided in Appendix
A. We have taken these theoretical scenarios to workshops with
stakeholders in each of the study areas and used them as a tool to
explore barriers and opportunities to governance change. The out-
comes of such discussions are published as Velten et al. (2018). In this
way, our scenarios facilitated a process to share experiences among
stakeholders, and for colearning and understanding different view-
points, and provided space for discussing future changes (Oteros
Rozas et al., 2015). In this paper, we focus on the construction and
content of the theoretical scenarios.

One important way in which the CAP has limited the success of
biodiversity conservation is through a spatial scale mismatch between
a management jurisdiction (e.g., farm), the scale over which ecological
processes occur (Dallimer & Strange, 2015; Pelosi, Goulard, & Balent,
2010; Satake, Rudel, & Onuma, 2008) and the scale of ecological inter-
actions (Ekroos, Leventon, Fischer, Newig, & Smith, 2016). For exam-
ple, managing mobile species such as corncrakes and bumblebees may
need to be done over a larger area than rare plants (Dorresteijn et al.,
2015; Loos et al., 2015; Rundléf, Bengtsson, & Smith, 2008). Where
conservation management is coordinated over larger areas, there are
beneficial impacts to biodiversity (Dallimer et al., 2010). However,
under the current CAP system, biodiversity management is mainly
done by individual farmers implementing smallscale agrienvironment
measures (e.g., creating buffer strips or planting hedgerows), which

The project was called+Rural Development through Governance of Multifunc-
tional Agricultural Land UseZ (MULTAGRI) and ran between 2014 and 2017.
More information can be found here: https://www.cec.lu.se/research/fin-
ished projects/multagri.

does not necessarily lead to coherent management of larger areas
(Leventon et al., 2017). Collaboration between individual farms and
coordination of biodiversity management should therefore be encour-
aged (Prager, 2010, 2015). Therefore, by looking at arrangements of
actors, we initially consider the spatial scale at which actors could be
working in order to account for spatial scale mismatches.

In constructing our scenarios, we also consider the powers that
could be held by different actors by taking into account types of decen-
tralization and devolution. We consider actors to include both individ-
uals (e.g., farmers) and institutions (e.g., state governments), and we
specifically consider administrative decentralization and devolution of
powers. Administrative decentralization is a key trend in biodiversity
management globally (Hutton, Adams, & Murombedzi, 2005), and more
broadly the EU
Mettepenningen, 2009). It entails the shifting of powers and responsi-
bilities from government bodies to a broad range of actors (Kaufman,
1969) and incorporates a broad range of societal participation. It incor-

for governance in (Beckmann, Eggers, &

porates the premise that participation in decision making improves
legitimacy and environmental outcomes. Concurrently, the EU practices
a principle of subsidiarity as a form of devolution, whereby actions and
decisions are devolved to the most local appropriate level. This should
be the level that best matches the scale of the issue to be managed
(Marshall, 2008; Oates & Portney, 2003). More locally made decisions
are likely to have higher democratic legitimacy, although also tend to
be less effective in environmental terms (Newig & Fritsch, 2009).
Indeed, participation in decision making does not necessarily lead to
improved environmental outcomes (Young et al., 2013). Shifts in
decision making forums and in the number of decisionmaking levels
impacts upon the complexity of the governance system, creating
the
actors involved (Moss & Newig, 2010; PahlWostl, Lebel, Knieper, &
Nikitina, 2012).

This paper proceeds with a conceptual framework that outlines

administrative, technical, and democratic challenges for

the concepts that underpin the construction of the scenarios (match

to ecological scale and degree of decentralization and devolution).
Drawing on these two considerations, we construct four possible

scenarios for biodiversity governance (Section 3). We then consider
how these scenarios would perform in terms of addressing ecological
scale mismatch issues and problems of governance complexity
(Section 4). On the basis of these considerations, we then outline a
potential governance system that draws on the strengths of the

theorized scenarios (Section 5). Through this, we outline our vision
of landscapescale biodiversity governance that brings together

diverse interests for multiactor decision making at an ecologically

meaningful scale.

2 | THE CONSTRUCTION OF GOVERNANCE
SCENARIOS

2.1 |
scales

Multilevel governance in relation to ecological

We began thinking about governance scenarios by considering how
constellations or structures of actors could be formed around
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different decision making units. The EU governance system is char-
acterized by multilevel governance, whereby decision making takes
place over multiple levels, and these levels are generally administra-
tively defined and rigid (Hooghe & Marks, 2001). Thus, decision
making occurs at EU, member state, federal state, county, and
municipal levels. However, the appropriateness of the boundaries
of such administratively defined decision making units for managing
environmental resources has been challenged (Young, 2002), particu-
larly with regard to, for example, water resources (Moss & Newig,
2010; Newig, Schulz, & Jager, 2016). Such criticism originates in
the creation of spatial scale mismatches, whereby the spatial scale
of management does not match that of the physical resource and
processes. As a result, some resources are managed according to
their physical scales in crossboundary collaboration. This has been
attempted by the EU Water Framework Directive, whereby river
basins are planned and managed by new administrations (river basin
management authorities). These authorities were formed specifically
for managing water resources and overlap with existing local, dis-
trict, and national jurisdictions (Kallis & Butler, 2001). In order to
consider spatial scale mismatches in our scenarios, we contrasted
the two types of decision making boundary (administrative units vs.
ecological boundaries). The first (Figure 1a, left) is a traditional repre-
sentation of administrative decision making levels at the national
level and subnational level according to existing administrative
boundaries. The most local level is represented by individual farms.
We have included individual farms as a level because this is the
most local implementation or action taking level in the current
CAP; they are bound by the rules and procedures of the governance
system but can choose which agrienvironment measures to engage

__ Environmental Policy /04 ™ 5 B 3
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with. Under this system, administrative levels are unlikely to fit to

ecologically meaningful management units.

Alternatively (Figure 1a, right), a governance system could make
decisions according to levels that are tailored to ecological processes,
such that actors collaborate around nontraditional spatial units (Ekroos
et al., 2016). If considering decisionmaking levels for biodiversity con-
servation, meaningful designations would mean that supranational
levels are based around bioregions (Ankersen, Regan, & Mack, 2006).
National and subnational levels would be structured around landscape
scales in order to improve the match between ecological and adminis-
trative scales (van Oosterzee, Dale, & Preece, 2014). A bioregion is
defined as a collection of similar landscapes, and landscapes are
defined as socialecological units of coherent character, delineated
by common geographies, including land use type, topography, social
structures, and climate, and can range from a few hundred meters to
a few kilometers (Forman, 2008; Sayer et al., 2013). A landscape is
not the optimal scale for management of all species; however, it is
an important compromise scale. It is known that the impact of existing
agri environment measures depends on landscape context (Holzschubh,
Steffan Dewenter, Kleijn, & Tscharntke, 2007). Furthermore, land-
scape structure affects all species (Loos et al., 2019). Thus, we use
the landscape scale as the key designation to best reduce the mis-
match between ecological processes and management.

2.2 | Decentralization and devolution of power

In thinking about the roles of each level in these constellations, they
can be positioned along an axis of decentralization (Figure 1b), which
refers to both broadening societal participation (moving powers from

Territorially

Ecologically

defined

defined

(a) Types of

Low:
Centralised,
top down

decision
making unit

(b) Axis of
decentralisation
and devolution

High:
Decentralised,
bottom up

00O
ONONT)
00O

FIGURE 1 The construction of governance scenarios. (a) This part indicates the types of decisiomaking unit, either administratively defined
(left) or ecologically defined (right). (b) This part demonstrates the extremes along the axis of devolution and decentralization: to the left,
greatest power (circle size) rests with central government actors (single circle); to the right, greatest power rests at the local level, with
decentralized actors (multiple circles) [Colour figure can be viewed at wileyonlinelibrary.com]
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central state to a broad range of actors) and devolution (power
assigned to more local levels of decision making). We specify between
Lukes' (1974) dimensions of power and their roles in structuring insti-
tutions and behaviors: agenda setting, decision making, and action
powers. These dimensions of power help us to understand how the
actions of an individual (e.g., farmer) are shaped by the decisions taken
at higher levels or by the agendas set by broad institutional structures
(Gale, 1998). We consider which powers the levels hold over other
levels within their jurisdictions or territories and topics. We are not
considering individual actors and how they exercise power or their
forms of power, other than to say that actors present at a given level
can participate in the realization of the powers given to that level.

We apply these different forms of power within the topic of bio-
diversity policy. Simplistically, agendasetting powers would be to set
biodiversity goals and targets, as well as to set broad parameters on
how these can be achieved (e.g., budget). Such agendsetting powers
are currently represented by the EU Biodiversity Strategy to 2020.
Decision making powers are held by those who can decide on the
structures and procedures within these agendas. Currently, these
agendas are set by the EU in the overall policy framework but also
by individual member states as they transpose policies into national
legislation. Such decisionmaking powers may be held by multiple gov-
ernance levels, with different levels taking more specific decisions
than others, or decisions about different components of these proce-
dures (e.g., finance, monitoring, and allowable activities). Actiotiaking
powers are held by actors who implement these decisions on the
ground in order to meet the set agenda. In reality, these three differ-
ent types of powers are not neatly divided within a given topic;
farmers may have actiontaking powers in terms of implementing bio-
diversity management measures, whereas a government agency may
have action taking powers in terms of spending a budget to support
such measures.

Our axis of decentralization also refers to broadening societal par-
ticipation, such that powers are moved away from central government
and given to a broad range of stakeholders. To the left of the axis
(Figure 1b), power is more centralized to government bodies and is
not devolved: Central government actors at higher levels hold
agendasetting powers; decision making powers are held also by cen-
tral government actors, perhaps at lower levels; local, nongovernment
actors are only empowered to act according to decisions made higher
up and by government agencies. To the right of the axis, power is
more decentralized, away from government representatives, and is
devolved to a large degree: local, nongovernmental actors (e.g., farms
[NGOs]) are
empowered to set agendas as to what needs to be managed and

and local level nongovernmental organizations
how. Rather than holding these shigherZ forms of power, central
governments should be playing a facilitation role.

In order to construct scenarios, the different decision making
units (administratively defined vs. ecologically defined) can be moved
along an axis of decentralization and devolution (low vs. high). We
therefore combine two variations of decision making units with two
extremes on the axis of devolution and produce four scenarios.
Figure 1 demonstrates how both variations of decision making units
can be combined with either a high degree of centralization or a high
degree of decentralization and devolution. These scenarios are sum-

marized in Table 1, and described in more detail in Section 3.

3 | THE GOVERNANCE SCENARIOS

3.1 | Scenario 1: Administrative hierarchy

Scenario 1 eadministrative hierarchyZ incorporates administrative
decision making units, with a low level of decentralization and

TABLE 1 The governance scenarios for managing biodiversity in agricultural areas

Devolution and

Scenario  Name decentralization ~ Agenda setting powers
1 Administrative Low Supranational and national
hierarchy governments set goals
2 Autonomous High Individual farmers set goals,
farmers in collaboration with local
governmental, private,
and civil society actors
3 Ecological scale Low Administrative bodies
hierarchy (comprising national and
subnational governments)
at bioregion level set goals
4 Collaborative High Collectives of farmers at
actors landscape scale set goals,

in collaboration with local

governmental, private,
and civil society actors

Decision making powers Action taking powers

Individual farmers as
implementers

Supranational and national
governments set budgets
and policy frameworks

Enforcement by government
agencies

Farmers and governments,
supported by private and
civil society actors, create
policy frameworks and
budgets to implement goals

Individual farmers as policy
maker..implementers,
supported by governmental,
private, and civil society actors

Collectives of farmers as
implementers

Enforcement by government
agencies

Administrative bodies
(comprising national and
subnational governments)
at landscape level set
budgets and policy
frameworks

Collectives of farmers at
landscape scale, in
collaboration with
bioregion authorities,
supported by private and
civil society actors, create
policy frameworks and
budgets to implement goals

Collectives of farmers supported
by governmental, private, and
civil society actors
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devolution. Biodiversity planning and management is carried out
within administrative boundaries, for example, at the EU level, national
level, and then subnational levels down to the local. Decentralization
and devolution are low, meaning that government actors and agencies
are responsible for decision making, and agendaetting and decision
making powers over biodiversity management are largely held at the
EU and national levels, by government actors. In this way, the EU sets
overarching legislation and the minimum budget requirements and
mechanisms for operation. National governments can then play a role
in refining policies or supplementing funding available for them.
Farmers are left with the power to act by implementing policies.

In setting mechanisms for achieving conservation goals, distribut-
ing funds and enforcing measures, supranational and national govern-
ments would need to select and design policy instruments. This
scenario is in fact most similar to the current governance system for
managing biodiversity in agricultural landscapes. There are several
measures under CAP that deliver biodiversity benefits. In addition to
cross compliance requirement, in Pillar 1 of the CAP, 30% of the direct
payments are subject to fulfilling the greening requirements, which
define that farmers must devote 5% of their farms to ecological focus
areas (EFAs), plant a diversity of crops, and maintain permanent grass-
land. Additionally, under Pillar 2, farmers can receive payments for
participating voluntarily in agri environment schemes (AES). The
requirements for EFAs and AES are defined at the EU level and are
then refined and implemented by national and subnational authorities.
For example, they can refine the measures that are included within
AES to make them most relevant to the ecology and farming require-
ments of the member state.

3.2 | Scenario 2: Autonomous farmers

Scenario 2 eautonomous farmersZ incorporates administrative

decision making units, with a high level of decentralization and devo-
lution; all powers are assigned to the local level, including individual
farmers and a range of nonstate actors. Administrative levels remain
tiered as they currently are in Scenario 1, at the EU, national, state,
county, district, and/or municipal levels, and down to the individual

farm as a jurisdiction, with powers for biodiversity planning and man-

agement being devolved to the local level and decentralized to include
a broad range of stakeholders. Ultimately, the farmer has the respon-
sibility to decide what is important to preserve or manage on their

own land and to dictate how this is achieved. This scenario is radically
different to the current system, whereby farmers are provided with

targets and rules and have only freedom to decide which measures
to adopt (e.g., under the EFA) in order to meet regulatory require-
ments. In this scenario, other actors at the local level (state and
nonstate) work alongside farmers in deciding biodiversity and spend-
ing priorities, and actors in the higher levels of the system play a role
in facilitating such planning and action. Practically, this requires the
availability of specialist advisors that farmers can access for advice
and guidance. In particular, there is a need to apply ecological knowl-
edge to the individual farm scale, requiring placespecialized ecolo-
gists. Furthermore, higher governance levels need to consider how
to support and facilitate such farmer decision making, for example,
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by creating funding distribution mechanisms or facilitating decision

making forums.

In order to set policies to shape how funding is distributed, and
which measures are supported, national and/or subnational levels
could establish decisionmaking platforms with farmers. In this sce-
nario, providing a clear, transparent mechanism on how to administer
funds is difficult without outlining what will be funded and how, yet
local level actors need to decide this. A decisionmaking platform
would engage farmers with a broad range of other stakeholders, such
as ecologists, environmental NGO's, and government actors in order
to discuss priorities, measures, and funding arrangements. This is a sig-
nificant undertaking for local farmers and stakeholders, which could be
a key barrier in the feasibility of this scenario. However, such collabo-
rative governance decisionmaking platforms have been successfully
established, for example, Schwilch, Bachmann, and Liniger (2009) out-
line such processes for engaging farmers in sustainable land manage-
ment. They present bottom up processes focused on identifying
local land management problems and designing locally appropriate
and accepted solutions for implementation. These take place over a
series of facilitated workshops and meetings, supported by informa-
tion services. Thus, the process promotes mutual learning and allows
local priorities to take precedence (Dougill et al., 2006).

3.3 | Scenario 3: Ecological scale hierarchy

Scenario 3 eecological scale hierarchy incorporates ecologically
informed decision making units, with a low level of decentralization
and devolution. In this scenario, all decisionmaking levels are based
around ecological units: the bioregion and the landscape. Where a
landscape crosses traditional administrative boundaries, administrative
bodies are compelled to collaborate to produce biodiversity manage-
ment plans. These necessarily engage multiple sectors, such as agricul-
ture, recreation, and nature conservation, in order to ensure
complementarity between sectoral planning. Similarly, where a biore-
gion crosses international boundaries, national governments collabo-
rate for the purposes of bioregion agenda and policy setting. Thus,
the bioregion and landscape levels do not replace the traditional
administrative units but serve to reshape the space of governance
by promoting collaboration between actors from intersecting adminis-
trative units at ecologically meaningful scales.

The approach is topdown and centralized, with powers held by
government bodies at the bioregion and landscape levels. The biore-
gion works to define agendas. In this way, bioregions need to be
defined, and national governments within any bioregion need to col-
laborate to set overarching goals for that region. Landscapes within
the bioregion then translate these goals into landscapescale plans
and thus hold decision making powers. Whichever policy approach is
taken by higher governance levels, the landscape scale can use plans
to outline collaborative actions between farmers in order to meet
these goals, in ways that are tailored to local conditions. Therefore,
these plans serve to coordinate the actions of individual farmers
within a landscape.

In the EU, the Water Framework Directive, which creates river
basin districts as an administrative unit for water management, is a
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proxy for such an idea (Kallis & Butler, 2001). River basins were
defined and governmental authorities within the river basin must col-
laborate to make plans. However, such authorities can be weak com-
pared with the decision making competencies retained by the
territorial jurisdictions (Jager et al., 2016). Subbasins are also defined,
and authorities within the subbasin also work together to ensure that
their sub basin contributes to the overall river basin management plan.
However, it should be noted that the Water Framework Directive is
not a centralized, top down process as described for this scenario. It
also has not necessarily lead to improved environmental decision mak-
ing; indeed the process of decision making in the river basins is an
important determinant of the quality of environmental decision mak-
ing (Kochskamper, Challies, Newig, & Jager, 2016).

3.4 | Scenario 4: Collaborative actors

Scenario 4 scollaborative actorsZ incorporates the same ecologically
informed decision making units as Scenario 3 but with a high degree
of decentralization and devolution. Thus, agendasetting powers are
devolved to multiple actors at the landscape level. In this way, land-
scapes and bioregions are again delineated. However, rather than
representing just governmental authorities, these ecological levels
include a large range of nongovernmental stakeholders, including pri-
vate companies, NGOs, and farmers. Because powers are devolved to
the local level, these landscape levels are charged with establishing
priorities, plans to meet them, and with creating mechanisms to dis-
tribute funding. Therefore, in this scenario, engaged stakeholders
need to assign coordination responsibilities, perhaps in the form of
a landscape authority. Such a landscape authority promotes collabora-
tion across the landscape scale for biodiversity management and cre-
ates mechanisms to coordinate this. In this scenario, the bioregion
serves to integrate landscape scales, perhaps providing coordination
and coherence between the different landscapes. In doing so, the
constituent government bodies at each level provide support and
funding to the landscape level, perhaps facilitating collaborative
planning processes, as in Scenario 2. Although this means there are
similarities with Scenario 2 (because of the high degree of decentral-
ization and devolution), the core difference results from the use of
ecological scales for the decisionmaking units. Thus, farmers are
not deciding about only their own land; rather, there is specific
emphasis on collaboration for delivering biodiversity management
across the whole landscape, for example, to jointly plant woodland
or to devote one farm to biodiversity production and another to food
production. Potentially, such collaboration could also occur between
landscape scales in order to promote coherence at the bioregion
scale.

Although it is difficult to find a clear example of this scenario in
practice, lessons could be learned from communitybased natural
resource management (CBNRM). CBNRM has been extensively
employed in development projects; communities are given a level of
ownership over natural resources and in exchange are paid for ecosys-
tem services they provide. Such services might include carbon seques-
tration (Dougill et al., 2012) or wildlife for tourism and/or hunting
(Barnes, Macgregor, & Chris Weaver, 2002). Ideally, community

councils work with facilitating organizations, in partnership with gov-
ernment, and with the input of specialists around the resource but
drawing on traditional knowledge (Phuthego & Chanda, 2004). Inter-
estingly, such schemes are increasingly utilized within a bioregion des-
ignation through cross boundary national parks (e.g., Nyika in Malawi
and Zambia). In our scenario, the community council would be analo-
gous to the landscape level. Thus, farmers are engaged in deciding
how to manage resources and in deciding how they are incentivized
to do so.

4 | THE POTENTIAL IMPACT OF THE
SCENARIOS

4.1 | Biodiversity conservation outcomes

Addressing the spatial scale mismatch would initially appear harder in
those scenarios designed around administrative units. These scenarios
have no explicit recognition of the spatial scale of biodiversity conser-
vation, and thus it would be easy for them to neglect the coherent
planning of conservation measures thatefit Z together. However, the
logic of administrative units does not necessarily negate collaborative
actions that would alleviate the spatial scale mismatch (Moss, 2003). In
Scenario 1, there is scope for higher governance levels to mandate (or
at least facilitate) collaboration between individual land owners, and
neighboring districts could coordinate their planning. Similarly, in Sce-
nario 2, land owners are free to collaborate to achieve the biodiversity
goals they have set themselves. However, in these scenarios, such col-
laboration is not the default option; it is something that requires fur-
ther effort to establish and thus relies on the motivation of the
individuals and officials involved. Therefore, such collaboration would
be easier around some kind of landscape plan that agreed and speci-
fied targets and measures.

Although the ecological scale scenarios explicitly address the spa-
tial scale mismatch in biodiversity conservation and provide such
landscape scale plans, they may not automatically lead to improved
biodiversity outcomes. Rather, these will be dependent on the values
and beliefs of the people engaged throughout the system and the
powers they have to act on these values. Under Scenario 4, where
farmers have complete control to collaborate through a landscape
or Scenario 2 where they manage their farms individually, if their pri-
orities are not aligned to biodiversity conservation, then it is possible
that no action will be taken. Similarly, under Scenario 3, where there
is top down control, if top level policy makers do not priorities biodi-
versity conservation, then there will be only low targets and weak
measures set. And even where ambitious biodiversity targets are
set, previous research (Leventon, 2014) has shown that all actors
within the system need to agree with their need in order to fully
implement them. Thus, although governance around ecological scales
can promote improved biodiversity outcomes, this can only be
achieved where actors within the system view biodiversity conserva-
tion as a desirable goal. Furthermore, the landscape scale is not per-
fect for management of all species and thus is not the only solution
for achieving all biodiversity goals.
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4.2 | Administrative complexity

Administrative complexity is certainly lower in those scenarios that
follow the existing administrative structures (Scenarios 1 and 2). Keep-
ing structures arranged around existing administrative units requires
no rearranging away from the status quo. Conversely, arranging
around ecological scales (Scenarios 3 and 4) can require a high degree
of administrative complexity. Whereas the administrative units would
not be removed, a range of units would need to collaborate around
the ecological scales (bioregion and landscape). This can require
national and subnational governance levels to collaborate across inter-
national, national, and subnational borders. Such collaboration is diffi-
cult to coordinate and conduct. For units in particularly complex
environments, for example, within an international bioregion, with
multiple smaller landscapes, including those that span administrative
boundaries, the burden could be very high.

Such complexity in administration is further complicated in the
bottom up scenarios (particularly in Scenario 4, which is both
bottom up and based on ecological scales). In these scenarios, there
is a broad range of actors to coordinate and engage with. The danger
is that actors end up contributing to decision making processes over
multiple scales in multiple bioregions and landscapes, exhausting
resources and capacity. Thus, although such scenarios should improve
democratic accountability by engaging affected actors in the decisions
that affect them, the danger is of creating a burden that negates such
democracy in practice. A trade off therefore emerges between ecolog-
ically coherent and administratively simpler governance arrangements,
and this trade off needs to be balanced.

5 | AN ALTERNATIVE GOVERNANCE
SYSTEM FOR BIODIVERSITY IN
AGRICULTURAL LANDSCAPES

On the basis of the potential for biodiversity impacts and governance
complexity, it is apparent that an alternative governance system would
need to take elements from different scenarios in order to balance pri-
orities and practicalities (see Table 2).

From the perspective of achieving biodiversity conservation out-
comes, a governance system that works according to ecological scales,
but that is neither highly decentralized nor highly centralized, would
be a constructive approach. Such an approach would draw on the logic
of ecological scales, facilitating planning at the landscape scale.
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However, this would not be relied on as an automatic way to secure

improved biodiversity conservation. Rather, the balance of powers
would need to be considered to ensure that the system is not overly
reliant on a few actors at either local or supranational level giving par-
ticular priority to biodiversity conservation. Instead, forums should be
created that allow all actors in the system to influence biodiversity
agendas, decision making, and action taking. Such an approach would
imply that there are elements of a top down hierarchy, in that policies
should set goals that plans below must follow, and there can be an ele-
ment of enforcement. But there would also be multiactor engagement
at the landscape level to shape goals and decisions, bringing together
land owners, farmers, ecologists, conservationists, and policy makers
and also actors from other interests that intersect with biodiversity
management, such as water, forestry, or tourism.

From the perspective of complexity, some level of compromise
could be achieved by simplifying to include just a landscape scale des-
ignation (and not a bioregion) as the primary unit for biodiversity con-
servation planning, nested within existing administrative structures.
Single administrative units are likely to be within multiple landscapes,
and thus there is some complexity. But rather than engaging with mul-
tiple actors over multiple scales, the process is simplified to focus on
bringing together actors at a landscape scale.

We therefore offer for discussion a hybrid scenario, whereby the
current EU governance system for biodiversity conservation in agricul-
tural areas should be reshaped around collaborative landscape scale
planning, as outlined in Figure 2. This idea echoes previous calls for
biodiversity conservation at a landscape scale (Pressey & Boittrill,
2009; Tscharntke et al., 2007), but we offer greater detail as to how
this would work as a governance system. Specifically, administrative
levels continue to exist but come together within a landscape level
decision making forum to produce landscape biodiversity plans and
implementation strategies (as depicted to the left of Figure 2). Such
documents would outline goals and actions for biodiversity conserva-
tion within that landscape (see the right of Figure 2). This has the
advantage that biodiversity conservation can be designed in an eco-
logically coherent manner within an ecologically coherent unit (the
landscape). Similar to the Water Framework Directive, member states
could retain autonomy over deciding how to administer and facilitate
such landscape scale planning. For example, specific bodies (landscape
management authorities) could be formed, existing authorities could
subsume responsibility for leading this process, or a group of existing
actors could share the responsibilities between them in a more diffuse
organization.

TABLE 2 Strengths and weaknesses of the theorized scenarios for delivering effective biodiversity governance

Conditions for impact

Scenario to biodiversity

1. Administrative hierarchy

2. Autonomous farmers

3. Ecological scale hierarchy

4. Collaborative actors

Higher levels to mandate collaborative biodiversity targets

Requires motivation to collaborate and coordinate

Dependent on higher levels prioritizing biodiversity

Dependent on local actors prioritizing biodiversity

Impact to governance complexity

Low; no additional requirement to collaborate
across boundaries

Low; no additional requirement to collaborate
across boundaries

High; requirement for administrative actors to
coordinate across multiple ecological boundaries

Highest; broadest range of actors needed to
collaborate across a range of scales
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FIGURE 2 Landscape scale governance for biodiversity in agricultural landscapes. To the left, the figure depicts the governance levels engaged in
the system. Arrows indicate that various administrative levels come together at landscape scale. To the right, the distribution of power is
considered. Multiple actors (multiple circles) are involved at all levels. Power is dispersed through the system (circles are a similar size), although
the landscape level has greater power through its function to produce plans and landscape targets, and outline how management should occur

[Colour figure can be viewed at wileyonlinelibrary.com]

Within this proposed system, there remains an element of hierar-
chy, such that landscapescale plans can be enforced and higher
administrative levels can influence goals and outcomes (e.g., through
the EU biodiversity strategy and national targets). However, these
are combined and balanced by engagement processes at the landscape
scale that bring together all stakeholders in agenda setting and deci-
sion making. In this way, stakeholders at the landscape scale are able
to influence the way in which management plans are designed and
implemented, shaping landscapespecific biodiversity targets and man-
agement actions. There is room for the diverse priorities of actors to
be heard and balanced, and there is less risk that the biodiversity goals
are undermined by the goals of a small number of actors with compet-
ing interests.

Such a changing of the governance system reshapes the space of
governance to overcome actor, and issue, fragmentation. Planning at a
landscape scale allows for the creation of biodiversity measures that
must be implemented by multiple land managers, for example, for mul-
tiple farmers to plant trees that collectively form a larger patch of wood-
land. In this way, opportunities are created to overcome the actor
fragmentation noted by Leventon et al. (2017) and to fulfil calls for col-
laborative land management (Dallimer et al., 2010; Prager, 2015). How-
ever, the bringing together of multiple actors and interests at this scale
can also serve to reshape the space of governance by changing the way
in which places, policies, and actors interact (Healey, 2006; Moss, 2004).
Currently, EU governance can suffer from a critique of silo thinking,
whereby the interplay between sectoral policies is not well considered,
resulting in trade offs between interests on the ground (Paavola,
Gouldson, & KluvankovaOravska, 2009). Under a collaborative
landscapescale planning process, issues of water management will be
brought together with issues of agricultural production, and both will
be considered alongside biodiversity conservation and all over a range
of scales. In this way, tradeoffs and synergies can be explicitly consid-
ered and managed. Potentially, this reshaping has positive outcomes
for environmental and social outcomes beyond the topic of biodiversity
conservation. Such benefits merit further consideration when
discussing whether, and how, to implement such an alternative system.

Implementing a landscape scale approach is not automatic and
requires substantial planning, design, and consideration of practicabil-
ity; there are many factors that would need in depth consideration.

Demarcating landscapes is a practical challenge, particularly as land-
scapes are currently not a universally defined unit and are often based
around subjective judgements. Establishing processes for collaboration
and engagement in planning processes is also not straightforward.
Indeed, experience from, for example, the Water Framework Directive,
shows us that participation needs to be carefully designed to allow for
meaningful engagement (Kochskamper et al., 2016; Koontz & Newig,
2014). For example, intensive local participation can increase the quality
of environmental outputs, and stakeholder acceptance of outputs is
related to the process of engagement rather than the output itself
(Kochskamper et al., 2016). Furthermore, financial and human resources
need to be accounted for to ensure that such a system can function.
New roles are created, for example, for ecologists specialized in specific
landscapes, in order to provide context specific input to plans. More-
over, planning processes will require financing. Such considerations will
be pertinent in those areas with multiple landscapes intersecting within
a single administrative unit, that is, where there is a complexity of mul-
tiple small landscapes intersecting. This is likely to occur more often in
those areas with smallholder agriculture and diverse topography, which
often coincides with economically poorer areas in Europe, for example,
Romania (see, e.g., Mikulcak, Newig, Milcu, Hartel, & Fischer, 2013).
Particular attention must therefore be given to how to facilitate and
finance a restructure to the governance system.

In relation to practicability, we also acknowledge the need to think
about governance complexity beyond the topic of biodiversity. Biodi-
versity conservation is not the only topic to be advocating for planning
and management according to the physical scales of the processes that
should be managed. Clearly, water is already being managed according
to the river basin scale. Furthermore, there have been calls for, and
examples of, management units based around airsheds (Cushing,
2009), coastal zones (Sorensen, 1993), and seascapes (Pressey &
Bottrill, 2009). If all such designations are superimposed on top of
existing administrative structures, there is a danger of overstretching
the capacity of existing authorities. Potentially, they would need to col-
laborate in multiple processes at multiple scales, and therefore capacity
would need to be increased to support this. This issue of multiple collab-
orations is particularly relevant to stakeholders such as conservation
NGOs and farmers whose activities and interests intersect into multiple
interests (e.g., water, biodiversity, and air pollution). Expectation to
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collaborate in multiple decision making processes is unlikely to lead to
meaningful and effective participation; indeed it creates administrative,
technical, and democratic challenges (Moss & Newig, 2010; PahWostl
et al., 2012). Indeed it would be necessary to explore options to find
complementarity between the system for biodiversity governance and
systems for other issues. For example, consultation and planning forums
could be coordinated across issues, allowing input to multiple issue
plans through one participation process.

In addition to thinking about the practicalities of redesigning the
system for managing biodiversity, we need to consider the goals and
values that underpin it (cf., Abson et al., 2017). For there to be systemic
change, actors must support the goals the system is seeking to achieve.
Furthermore, the success of our scenarios in delivering biodiversity ben-
efits relies on actors valuing biodiversity and having goals to preserve
biodiversity (see Section 4). A governance system that is reshaped
according to our suggested alternative system therefore represents a
wholesale shift in policy paradigm. Changing the policy paradigm goes
beyond mere logistics, and shifts actors' powers, and the goals and
structures of governance systems (Hall, 1993). Governance systems
tend to be resistant to such change, they are path dependent, and
opportunities for change are constrained by what has gone before (Jor-
dan, Wurzel, & Zito, 2003). We therefore fully recognize the hypothet-
ical nature of our governance scenarios. However, we offer them as a
basis to stimulate thought and discussion, with the hope that we can
think beyond the current constraints of the existing system.

6 | CONCLUSIONS

We have outlined an alternative governance system for the conserva-
tion of biodiversity in agricultural areas in the EU. We created this pro-
posal by first theorizing four idealized governance scenarios. These
scenarios were designed around extremes of decentralization and devo-
lution, combined with contrasting decision making units (administrative
levels vs. ecological scales). By considering how each scenario has the
potential to improve biodiversity outcomes and the impact of each on
administrative complexity, we highlighted the strengths and weak-
nesses of each. Based around the strengths of our various scenarios,
our proposed governance system brings multisector, multi topic actors
together at a landscape scale in order to set goals and make decisions
around biodiversity conservation. This approach provides a forum for
coordinating individual and collaborative land management actions for
biodiversity and helps to integrate diverse interests, thus allowing for
the management of trade offs and synergies between sectors.
However, implementing this scenario would come with challenges
and indeed is unlikely to be realistic as a wholesale, sudden change.
Practical implementation would be complicated, particularly around
demarcating landscapes and facilitating the landscape planning process.
This is likely to be challenging in more complex landscape contexts. Key
to ensuring the success of such a scenario would be to consider the
change in powers, roles, and responsibilities to actors within the system.
We therefore recommend that our proposals are used to stimulate dis-
cussion around priorities for biodiversity conservation in agricultural
landscapes. In particular, we suggest that our hypothetical scenarios
should prompt thinking amongst policy actors and farmers through
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collaborative forums. Such thinking needs to go beyond the current sys-

tem of governance, to ask if we can find ways to provide more funda-
mental policy change that answers the core challenges (such as spatial
scale mismatches) experienced in biodiversity conservation policy.

Important to such a discussion would be consideration of the
actual impact of the scenarios and in particular of our proposed hybrid
alternative. Although we have provided a hypothetical consideration
of this in this paper, it would be useful to have empirical evidence.
We thus point to evidence of landscape scale management producing
positive biodiversity outcomes (Dallimer et al., 2010; Prager, 2010,
2015). However, we suggest it would be useful to further explore case
study examples of landscape scale collaborations from a governance
change perspective, asking questions of the barriers and opportunities
for actors to collaborate, their acceptance, and how this case fits
within the broader governance system. We therefore offer this chal-
lenge for future biodiversity management research.
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APPENDIX A

ENACTING SCENARIOS: A WORKED EXAMPLE
FROM SAXONY, GERMANY

Materials and methods

In order to see how the scenarios would pay out in a real world con-
text, we explored the governance system in Saxony, Germany. We
started by identifying stakeholders and their roles in managing biodi-
versity in agricultural landscapes. We consider stakeholders to be any-
one that can affect, or is affected by, the topic in question (Reed et al.,
2009). We conducted our review by starting with the Common Agri-
cultural Policy (CAP). We considered CAP to be the core policy instru-
ment for managing biodiversity in intensive agricultural landscapes.
We therefore conducted an internet search to identify stakeholders
that were engaged in CAP. However, in recognizing that biodiversity
conservation is not only achieved via CAP, we then expanded the

2Natura 2000, under the Habitats directive is also an important policy instru-
ment for biodiversity conservation in the EU. It establishes protected areas for
key species, and its implementation and management should be supported
through CAP, both by helping to link protected areas and in ensuring these areas
are well managed and supported by landowners and land managers.
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search to specifically look for stakeholders that were engaged in pro-
jects relating to biodiversity and agriculture in Saxony. We thus
searched for actors that are not part of the formal policy led system

but nevertheless are part of biodiversity governance in Saxony. Once
the research team were confident that they had a full collection of

stakeholders, the list was verified during workshops held in October
2014. Attendees (36) were invited from the list of stakeholders. Dur-

ing the workshop, they were asked to consider other stakeholders that
they knew of that were not already included in our lists. The resultant

list is shown in Table A1, Column D.

To consider the changes necessary to enact each scenario, we
focused on the roles and powers that each stakeholder has in relation
to biodiversity governance and could have under our governance sce-
narios. We thus characterized stakeholders according to their current
role in biodiversity conservation in Saxony. We considered both for-
mal powers under the CAP system, and nonCAP roles. For formal
CAP roles, we referred to how stakeholders' roles were described in
policy documents and in their own reports and documentation. We
considered the primary focus of the stakeholder (environmental pro-
tection, agricultural production, and etc.) and the sector (NGO, private
company, and etc.), as well as the governance level at which they
work. We furthermore considered the types of power that the stake-
holder had under the current CAP led policy system; we thus catego-
rized them according to whether they played agenda setting, decision
making, or action taking roles in CAP. At this stage, the additional cat-
egory of ssupplementary powersZ emerged for actors that were
involved in agenda setting, decision making, or actiortaking but were
not formally delegated in policy, for example, consultancies that
worked with farmers to advise on how to implement CAP. The role
of parallel projects also emerged as being separate to CAP actions
but also working towards biodiversity conservation. Following this
characterization, we considered how the roles, powers, and gover-
nance levels would change under each scenario.

The scenarios in Saxony, Germany

The current governance system in Saxony for biodiversity in agricul-
ture can be characterized as a Type | MLG system. The governance
system incorporates a number of decisionmaking levels: The federal
state is a powerful subnational designation, and the state of Saxony
is further divided into districts (Landkreise) and then into municipali-
ties. Stakeholders with direct roles in implementing CAP are largely
organized according to these administrative levels (see Table Al, Col-
umn D). However, some organizations work at a region level,
reflecting a historical legacy. In 2008, three Landesdirektionen were
founded to cover three administrative regions in Saxony. In 2012,
these Landesdirektionen were merged to become the Landesdirektion
Sachsen, although there are still branches in the three regions. Addi-
tionally, different landscapes (Landschaftsgliederung) have been
demarcated for the purposes of nature conservation. The 37 land-
scapes form the basis for landscape planning and goals and strategies
are developed for each. For agricultural purposes, Saxony has also
been divided into 11 scomparison aread (Vergleichsgebiete), based

on the climatic conditions, soil related data, and similar conditions
for agriculture (LFULG 2012). However, these are not administrative
units, and actors work according to the landscapes or areas included
within their administrative area.

The existing system displays a low degree of devolution. The main
agenda for CAP is set at the EU level, outlining targets for biodiversity
management (e.g., the EU Biodiversity Strategy to 2020), as well as for
agricultural production. CAP policies, such as the amount of funding
available, the types of measures supported, the rules of operation,
and mechanisms for distributing funding, are also agreed at the EU
level. For example, in the 2014 reform, it was agreed that compulsory
ecological focus areas were included as part of the greening compo-
nent under CAP and that farmers would receive less CAP support
unless these, and other items of environmental legislation, were fully
implemented. The national and subnational levels of government then
play a role in translating CAP into national policy, in refining measures
under the agri environment schemes, and in administering payments.
They thus have decisionmaking powers. Farmers are the implemen-
ters of measures and have power mainly through choosing schemes
they access or by choosing to access none. Other than individual
farmers, the actors with official CAP functions are largely state actors
(Table A1, Column E).

The existing system has some degree of decentralization through
the supplementary roles played by nonstate actors (Table Al, column
E). Private companies (consultancies) work with farmers to advise them
on the policy and plan implementation and thus have supporting powers
under CAP. Furthermore, a range of civil society groups have influence
as lobbyists or consultants or by doing related project work. These
actors are primarily NGOs with specific agendas to protect nature and
the environment more generally (Column B). The lobbying role has been
formalized for some actors (e.g., NABU Landesverband and a number of
farmer and environmental organizations) through the Wirtschafts und
Sozialpartner (WiSo; economic and social partners) network. Partners
in the network are engaged in the development of the rural develop-
ment programs in the state, and some are also members of the monitor-
ing committee for these programs during implementation. They thus
have some degree of influence over decisions made around CAP but
do not hold decision making or agenda setting powers.

There is a broad range of supplementary powers provided by
actors (Table Al, Column E). In addition to the essential administra-
tion of CAP and its payments, there are consultancies specialized in
understanding this administration and in understanding how different
measures will work on different farms. The nature protection NGOs
tend to act as ecological specialists, inputting knowledge to try to
improve the ecological benefit of measures, and pushing for wider
implementation of actions that increase biodiversity. Alongside,
farmers associations assist in optimizing production, and ensuring that
production and business viability are considered in decision making.
Currently, these skills are most available at the state and at the farm
level, feeding into decision making at the state level and into action at
the farm level.

Under the governance scenarios, the changes to these roles are
summarized in Table A1, Columns EL
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Rethinking biodiversity governance in European agricultural landscapes:
Acceptability of alternative governance scenarios

Abstract

Biodiversity conservation in agricultural landscapes continues to bega keyhehBlieopean Union
(EV). However, to date the Common Agricultural Policy (CAP), which is centrathisrisslggessing
has proven ineffective in improving biodiversity outcomes. In contrast to calstiomsrithaidual
policies or measures, we take a holistic approach to explore changks igovertaoae system for
biodiversity conservation. For this purpose, we draw on a set of four theoreticederdeasypical
which represent alternative governance approaches and used them to stimulbtidteeuasion a
ceptability of contrasting governance approaches among a bf@adasnigethree case study areas
in Germany and Sweden. Our results highlight that acceptability of alterraeiep goastmesis
shaped by a large variety of factors. Additionally, despite differenites \betveeand interests of
different stakeholder groups, our findings show universal support for goesimas teahhpasl
mentally differ from the status quo approaches. Thus, evaluagsgiagaeckptability of alternative
governance approaches needs to consider the preferences of imstakehibéders and requires a
more holistic perspective. We therefore argue that designing a pelteritakbptalde alternative
governance solution for biodiversity conservation in agricultural landscapmsnceqiiciffesient
governance approaches. We outline principles that can guide tweldeslgerafed governamese a
proach and discuss key challenges arising from the suggested diangestitoriers and future
research.
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Biodiversity conservation; Common Agricultural Policy; European Union; multdpseégakiesan
transformation.
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Biodiversity conservation in agricultural landscapes continues to be a key challenge in the European Union (EU).
However, to date the Common Agricultural Policy (CAP), which is central for addressing this issue, has proven
ine ective in improving biodiversity outcomes. In contrast to solutions that focus on individual policies or
measures, we take a holistic approach to explore changes in the broader governance system for biodiversity
conservation. For this purpose, we draw on a set of four theoretical, ideal-typical scenarios which represent
alternative governance approaches and used them to stimulate discussion about the acceptability of contrasting

governance approaches among a broad range of actors in three case study areas in Germany and Sweden. Our
results highlight that acceptability of alternative governance approaches is shaped by a large variety of factors.

Additionally, despite di

erences between the views and interests of di erent stakeholder groups, our ndings

show universal support for governance approaches that fundamentally di er from the status quo approaches.
Thus, evaluating and addressing acceptability of alternative governance approaches needs to consider the pre-
ferences of many di erent stakeholders and requires a more holistic perspective. We therefore argue that de-
signing a potentially widely acceptable alternative governance solution for biodiversity conservation in agri-
cultural landscapes requires a blend of di erent governance approaches. We outline principles that can guide the
design of such a blended governance approach and discuss key challenges arising from the suggested changes for
both practitioners and future research.

1. Introduction

Biodiversity conservation in agricultural landscapes continues to be
a key challenge in the European Union (EU). The EUs primary policy
framework for tackling biodiversity issues on farmland is the Common
Agricultural Policy (CAP). The objectives of the CAP originally focused
on achieving e ciency in the agricultural sector, stabilizing prices,
providing a reliable and a ordable supply of food, and ensuring an
equitable distribution of income to farmers ( Gray, 2000). These ob-
jectives have been broadened and now also comprise environmental
aspects, including natural resources and biodiversity conservation
(European Commission, 2014). However, the e ectiveness of agri-en-
vironment schemes (AES), the CAPs key policy instrument for biodi-
versity conservation, is questionable (see e.g.Batary et al., 2015). To
exacerbate this, the 2014 CAP reform has fallen short on improving
biodiversity protection due to its weak requirements and many excep-
tions (P€e'er et al., 2014) and rst results on the biodiversity bene ts of
ecological focus areas indicate a lower uptake of options that are con-
sidered to be more bene cial for biodiversity ( Peer et al., 2016). In

Corresponding author.

addition to the CAP’s shortcomings in terms of policy design, farmers’
voluntary participation in AES is typically higher in less intensively
farmed areas (Rundlof and Smith, 2006 ; Zimmermann and Britz, 2016),
which are less prone to biodiversity decline. To date, the CAP frame-
work and its measures thus have not achieved the EUs goal of reversing
the loss of biodiversity (European Commission, 2017).

By now, actions to counteract biodiversity loss have been of piece-
meal character and therefore of limited e ectiveness. These attempts
have focused predominantly on how individual policy sectors or ex-
isting policy instruments can be improved. For example, payment levels
of AES have been changed, and expanding results-based payment ap-
proaches instead of the current action-oriented payments are being
tested and proposed for improving the CAP's biodiversity bene ts
(Herzon et al. 2018). In order to extend the scope of discussions beyond
the level of individual agri-environment schemes, we take a holistic
approach and focus on alternative governance approaches for biodi-
versity conservation. Single elements that could constitute such alter-
native governance approaches have already been discussed in the lit-
erature. For example, landscape-scale management is increasingly
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advocated in the context of biodiversity conservation and the provision

of ecosystem services {scharntke et al., 2005), providing an opportu-
nity to overcome the current mismatch between the scales of ecological
processes and the scales at which management actions are taken (e.qg.
Pelosi et al., 2010). Furthermore, collaborative approaches in agri-en-
vironmental management provide opportunities to create bene cial
environmental impacts at the landscape scale Prager, 2015; Westerink
et al. 2017).

One key challenge for alternative governance approaches is their
implementability, which requires the acceptance and the support of
a ected actors (Viacnaghten and Jacobs, 1997. Thus, the overarching
goal of this paper is to explore the acceptability of alternative govern-
ance approaches for biodiversity conservation in agricultural land-
scapes. To gain an understanding of the factors shaping the accept-
ability of alternative governance approaches of environmental and
biodiversity conservation, we consider literature on environmental
governance, institutional change as well as more speci ¢ research on
farmers’ acceptability of AES. Additionally, we draw on a set of four
theoretical, ideal-typical governance scenarios which represent alter-
native governance approaches for biodiversity conservation in agri-
cultural landscapes. They are conceptually situated at the extreme ends
of two governance dimensions: (i) centralized, top-down vs. decen-
tralized, bottom-up decision-making, and —in order to take into account
the cross-boundary nature of biodiversity loss — (ii) decision-making
based on administrative boundaries vs. decision-making based on eco-
logical boundaries (cf. Leventon et al., 2018). These scenarios do not
per se present better or worse ways of managing biodiversity. Instead,
we used these exploratory scenarios (following Borjeson et al., 2006) to
stimulate discussion about the acceptability of contrasting governance
approaches among a broad range of actors in three case study areas in
Germany and Sweden.

To achieve this overarching goal, this paper pursues two objectives.
First, we aim to understand how stakeholders evaluate the di erent
alternative governance approaches (objective 1), that is, which gov-
ernance scenario(s) stakeholders prefer and in which way acceptability
di ers among stakeholders. Second, we explore factors shaping ac-
ceptability of these di erent alternative governance approaches to ex-
plain variation in scenario acceptability (objective 2). To this end, we
assess the inuence of acceptability factors suggested in the literature
on environmental governance, farmer acceptability of AES, and in-
stitutional change. Additionally, we assess rationales for accepting or
rejecting these scenarios expressed by the stakeholders themselves. The
paper continues by outlining four governance scenarios and subse-
quently describes the theoretical basis as well as the methodology for
evaluating their acceptability before presenting and discussing the re-
sults.

2. Four theoretical governance scenarios for biodiversity
conservation in agricultural landscapes

Scenarios 0 er a way to visualize di erent plausible alternatives,
assess their implications, and explore their acceptability in a risk-free
space, which is unfettered by the restraints of usual policy-making
(Volkery and Ribeiro, 2009). We base our assessment of alternative
governance approaches for biodiversity conservation in agricultural
landscapes on a set of four exploratory governance scenarios (sensu
Borjeson et al., 2006) that represent di erent governance approaches
(Table 1). These scenarios di er in two gradients that re ect key
challenges and trends in environmental management, i.e. the scenarios
represent combinations of the following characteristics:

e top-down decision-making, where power rests centrally with gov-
ernmental actors vs. bottom-up decision-making, where power is
decentralised to the local level and distributed among a broad range
of actors;

o multi-level governance (MLG) based on territorial (MLG type I) vs.

/DQG 8VH 3ROLF\

functional (MLG type Il) system boundaries ( Frey and Eichenberger,
1996; Hooghe and Marks, 2003).

The implications of the di erent forms of these characteristics for
the e ectiveness of environmental governance have been widely de-
bated (e.g. Hooghe and Marks, 2003; Newig and Fritsch, 2009; Ekroos
et al., 2017). For all of these characteristics both arguments supporting
their usefulness and arguments challenging their positive e ects for
e ective environmental governance have been raised. For example,
task-speci ¢ governance units as in MLG type Il are expected to perform
better in terms of integrating environmental spillovers, but at the same
time raise issues of accountability and legitimacy, given a multitude of
overlapping, task-speci c jurisdictions (Newig et al., 2016). Thus, no
combination of these extremes is per se more or less appropriate for the
governance of biodiversity management in agricultural landscapes than
the current governance system. However, considering the e ects of
di erent combinations of these characteristics can be a way to explore
the potential for improvement in the governance of biodiversity man-
agement.

Departing from the status quo, we consider di erences in speci ¢
features that result from the general characteristics of the four sce-
narios, including changes in the roles and responsibilities of di erent
actors and governance levels as well as the mode of actor collaboration.
The latter, for example, ranges from the absence of actor collaboration
(scenario 1); through cross-border collaboration of only governmental
bodies (scenario 3) and broad stakeholder collaboration within terri-
torial borders, covering only part of the relevant issues (scenario 2); to
broad stakeholder collaboration across territorial borders and for a
comprehensive set of biodiversity issues (scenario 4). For more details
on the conceptual basis of the scenarios seel(eventon et al., 2018). We
consider that none of these four scenarios is inherently superior to the
current governance system. Rather, we see them as theoretically plau-
sible extremes that may di er in their strengths, weaknesses and bio-
diversity outcomes.

3. Conceptual framework on stakeholder acceptability

Our conceptual framework on stakeholder acceptability of di erent
governance scenarios builds on literature on environmental govern-
ance, institutional change, and research on farmer acceptability of AES.
We selected these literature strands because they contribute elements
which are crucial in the context of changes to the governance system in
relation to biodiversity conservation in agricultural landscapes. As we
detail below, one important aspect in environmental governance lit-
erature is the question of what determines how acceptable di erent
approaches of environmental policy are to stakeholders. Institutional
change literature scrutinizes the resistance of institutions towards
change as well as ways to overcome this resistance. Research on farmer
acceptability of AES acknowledges the crucial role of farmers in im-
plementing policies on the ground, and explores factors that explain
why farmers voluntarily participate in AES.

Literature on environmental governance sees the acceptance of
environmental policies by society as an important pre-condition for
these policies to be legitimate and e ective. A variety of factors have
been identi ed as shaping acceptance of environmental policies (e.g.
Rhodes et al., 2017). This literature stresses that environmental justice
is especially important and therefore highlights procedural and dis-
tributive fairnessor increasing stakeholder acceptance (e.g.Gross, 2007
Vainio, 2011 ; Visschers and Siegrist, 2012 Hall et al., 2013). Procedural
fairnessrefers to fairness in the processes in which decisions are made.
To be considered fair, a decision-making process needs to oer the
opportunity to participate and to have a voice. Furthermore, the re-
sponsible authorities need to be neutral, stakeholders need to trust the
motives of these authorities, and they need to be treated in a respectful
way during the process (Tyler, 2000). Fair decision-making processes
are conducive to greater acceptance and support of policies because
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Table 1
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Ideal-typical and theoretical governance scenarios that represent alternative governance approaches for biodiversity conservation in agricultural landscapes. For each

actor group the speci c roles are brie y outlined.

Scenario 1: administrative level hierarchy

top-down; centralized decision-making within administrative boundaries
Governmental actors: Decide and organise everything Greatest decision-making
power at EU and national levels
Non-governmental actors: no role in formal decision-making processes
Farmers: Carry out decisions made at higher levels Receive conventional
consultancy from state agencies

Scenario 3: ecological scale hierarchy

top-down; centralized decision-making within ecological boundaries
Governmental actors: Greatest decision-making power at EU and bioregion levels
Collaborative decision-making of di erent countries for the whole bioregion Lower
administrative levels collaboratively de ne landscape-scale conservation plans
Non-governmental actors:  No role in formal decision-making
Farmers: Carry out measures de ned by the landscape-scale plans; collaborate as
required to implement certain measures Receive conventional consultancy

Scenario 2: autonomous farmers

bottom-up; decentralized decision-making within administrative boundaries
Governmental actors: Participate in collaborative decision-making processes about
compensation mechanisms Higher levels have a coordinating role
Non-governmental actors:  Participate in collaborative decision-making processes
about compensation mechanisms

Farmers: Greatest decision-making power: Decide what they want to do for
biodiversity on their individual farms Participate in collaborative decision-making
processes about compensation mechanisms Receive consultancy in form of knowledge
transfer from state and non-state organisations

Scenario 4: collaborative actors

bottom-up; decentralized decision-making within ecological boundaries

All actors (at the landscape level):  Decide collaboratively on objectives for
biodiversity conservation, measures and their nancing

Governmental actors (on bioregion level): Coordinating role Ensure coherence of
landscape-scale decisions

Farmers: Carry out measures individually or, where appropriate, collaboratively
Receive consultancy as knowledge transfer

they promote the belief that the responsible authorities are legitimate

(Tyler, 2000; Vainio, 2011). This can even lead to a‘fair process e ect’,
where decisions are accepted irrespective of the favourability of the
actual outcome for the stakeholders (Leventhal, 1980; Tyler, 2000;
Visschers and Siegrist, 2019, although the validity of this e ect has
been questioned (Skitka et al., 2003). Distributive fairnessis about the
equitable allocation of gains and losses (Gross, 2007 Hall et al., 2013).
Unjust distributions can undermine the acceptance of a decision and its
outcomes by damaging the social well-being of a community through

the creation of winners and losers (Gross, 2007).

Apart from aspects of environmental justice, works on the accept-
ability of environmental policies also emphasize the importance of
underlying norms, values, and attitudeShey make frequent reference to
the value-belief-norm (VBN) theory of environmentalism by Stern and
colleagues (e.g.Stern, 2000). VBN theory suggests that environmental
behaviour is guided by personal norms that are based on an individual's
beliefs about human-environment relationships, which in turn are
rooted in the rather general and stable values held by the individual.
Empirical works (e.g. Nilsson and Biel, 2008; Steg et al., 2011; Rhodes
et al., 2017) con rm the validity of VBN theory also for explaining the
acceptability of environmental policies. Regarding governance of bio-
diversity conservation, this would mean that depending on the pre-
vailing beliefs and values of the a ected actors, di erent governance
approaches may be appropriate.

Institutional change theory argues that the values and beliefs of
stakeholders are important; where values are not aligned with those
embodied in the policy, policy actors are likely to act to change or resist
the policy (e.g. Sabatier, 1998; Leventon, 2014). Streeck and Thelen
(2005) outline four types of institutional change, shaped by whether or
not the process of change is abrupt or incremental, and whether the
outcome of the change results in continuity of the institution. A sudden
shift to a di erent governance system would represent an abrupt pro-
cess of change with discontinuity of the institutional structure. Such
wholesale change is reminiscent of the institutional change experienced
during accession by the EUs new member states. Studies on these
processes of change demonstrate that the acceptability of change de-
pends on the values of the actors involved, and thus on whether or not
they support their roleswithin the new institutional arrangement, and
whether or not actors have the capacities necessary to fultheir new roles
(e.g. Leventon, 2014, Carmin and Vandeveer, 2004).

In the literature on farmers’ acceptance of AES,access to relevant
information and knowledge by farmersias been identi ed as an im-
portant factor in uencing stakeholder acceptance of management
practices (e.g. Niens and Marggraf, 2010; Meyer et al., 2015) as espe-
cially pronounced knowledge and skills by farmers are necessary for
sustainable farming practices (Meyer et al., 2015). Furthermore, several

studies highlight that farmers’ willingness to implement AES can be
increased through improved communication and collaboration both
among farmers and between farmers and other stakeholders (see e.g.
Prager and Freese, 2009 Niens and Marggraf, 2010). Improved com-
munication assumedly helps building trust and understanding. Ad-
ditionally, a higher degree of involvement was observed to change at-
titudes from being altogether critical of AES to becoming supportive of
at least some measures Prager and Freese, 2009. Moreover, a great
number of studies reviewed by Niens and Marggraf (2010) and Lastra-
Bravo et al. (2015) have identi ed the existence and appropriateness of

nancial incentivesfor implementing AES as a key factor for farmers to
accept AES.

In building our conceptual framework, we used the factors outlined
above as inputs into a general model of decision-making processes on
environmental issues. A model that comprehensively describes the
di erent elements of public environmental decision-making is the
‘SCAPE framework by Newig et al. (2013). SCAPE builds on a multi-
tude of di erent theories (e.g. federalism and multi-level governance,
social learning, sociological systems theory, policy implementation, and
many others), thus capturing and structuring a wide range of char-
acteristics of environmental decision-making that are hypothesized to
a ect the impact of decisions on environmental quality. SCAPE divides
these characteristics into context, process, substantive output, social out-
comes, substantive outcomemd environmental impact.

Combining the factors that shape acceptability retrieved from the
literature and the SCAPE framework (Fig. 1) allowed us, on the one
hand, to better structure the factors identi ed in the literature and, on
the other hand, to identify further aspects that could be relevant in
shaping stakeholder acceptability of alternative governance ap-
proaches. Whereas the factors we retrieved from the literature only
consider context, process characteristics, substantive outputs, and so-
cial outcomes, SCAPE suggests that also substantive outcomes and the
environmental impact are relevant elements of decision-making pro-
cesses.'Substantive outcomes describe how and to which extend out-
puts of decision-making processes are implemented. The elementen-
vironmental impacts’ characterises in which way the state of the
environment changes after implementing the output. We argue that also
aspects related to these elements could play a role in shaping stake-
holder acceptability: If a governance system creates great di culties or
high expenses for the implementation of decisions, it may be less ac-
ceptable than a governance system that is likely to allow for easy im-
plementation at reasonable costs. Likewise, a governance system that is
expected to be little successful in bringing about what it has been set
out to achieve (here: biodiversity conservation) will probably meet
little support.
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Fig. 1. Conceptual framework combining the elements of environmental decision-making processes from SCAPE (context, process, substantive output, social out-
comes, substantive outcomes, and environmental impact) with the factors shaping stakeholder acceptability of changes in governance systems for biodiversity
conservation retrieved from literature on environmental governance, institutional change theory and farmer acceptability of AES (adapted from Newig et al., 2013).

The SCAPE elements ofsubstantive outcomes and ‘environmental impact’ are not considered in the reviewed literature.

4. Methods
4.1. Research approach and description of case study sites

To explore the acceptability of the di erent governance scenarios,
we took a case study approach. We selected three study areas with
varying degrees of agricultural intensity: Southern Oldenburg
(Germany), Central Saxony (Germany), and Scania (Sweden). The
Southern Oldenburg Area in Germany is characterized by intensive li-
vestock farming and is part of the “silicon valley of the agri-food sector”
(Windhorst and Grabkowsky, 2007, own translation). The Central
Saxonian loess area is among the areas with the highest yield potential
in Saxony and dominated by arable land primarily used for the pro-
duction of wheat ( Heinrich et al., 2009 ). In contrast, the province of
Scania in Southern Sweden is a more diverse agricultural landscape
(Persson et al.,, 2010, accommodating both intensively managed,
homogeneous agricultural landscapes and heterogeneous areas with
mixed farming ( Danhardt et al., 2010). Despite the di erences in the
political systems of Germany and Sweden— in Germany, a federal
system granting signi cant decision-making power to the federal states
and in Sweden, a more centralized system-— previous work in the three
case study areas showed that the current CAP framework creates
common challenges in fostering greater collaboration for biodiversity
conservation in these case study areas l(eventon et al., 2017).

In each case study area, we conducted one multi-stakeholder
workshop in February and March 2016. We invited stakeholders that
had been involved in a previous round of workshops organized in the
context of the same project in autumn 2014 (cf. Leventon et al., 2017).
This selection of stakeholders was complemented by actors that were

named by participants of the workshops in autumn 2014 as being re-
levant for CAP implementation and biodiversity issues in the case study
areas. The invited actors operate at the local and regional levels and
represent governmental, nature conservation and farming interests (see
list of participant organisations in Supplementary Material 1). To en-
hance inclusivity and e ective participation, the workshops in Germany
were led by an experienced professional facilitator. An overview of the
workshop programme can be found in Supplementary Material 2.

4.2. Data collection

We rst presented the core features of each scenario to the parti-
cipants who were then asked to form groups of three to six participants
in order to deliberate about what they liked and disliked about each
scenario. We asked participants to agree on up to three positives and
negatives for each scenario. Subsequently, each group briey presented
their positives and negatives to the remaining participants. This was
followed by a plenary discussion, which aimed to stimulate discussion
about similarities between the scenarios as well as a possible and de-
sirable alternative scenario. Based on recordings of the group discus-
sions, we compiled detailed discussion notes.

After the group discussions, we distributed questionnaires to be
lled out by individual participants (see questionnaires in
Supplementary Material 3). In part one of the questionnaires, re-
spondents were asked to classify their organisation and to rank the four
scenarios in order of their preference. Additionally, in the second part
of the questionnaire they were asked to indicate how important pre-
serving biological diversity in agricultural landscapes was to their or-
ganization. Furthermore, they were asked to specify for each scenario
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Preference of scenario "Administrative level hierarchy" (top-down/centralized; MLG type I)

Private actors 85% ] [ | 15%
Governmental actors 50% _ _ 50%
Civil society actors 87% _ - 13%
Overall | 75% I — Em
Preference of scenario "Autonomous farmers" (bottom-up/decentralized; MLG type I)
Private actors 31% I _ 69%
Governmental actors | 54% [ I 46%
Civil society actors 62% _ _ 38%
Overall | 50% [ ] . [ ] 50%
Preference of scenario "Ecological scale hierarchy" (top-down/centralized; MLG type II)
Private actors 62% I [ I 38%
Governmental actors 50% _ - 50%
Civil society actors 31% [ ] 69%
Overall | 46% [ ] . [ ] 54%
Preference of scenario "Collaborative actors" (bottom-up/decentralized; MLG type Il)
Private actors 20% [ _ 80%
Governmental actors 38% | ] ' ] 62%
Civil society actors 12% ! _ 88%
Overall | 22% l ] 78%
100 50 0 50 100
Percentage
. Least preferred Second-least preferred Second-most preferred . Most preferred

Fig. 2. Preference for the governance scenarios, overall and by stakeholder cluster. The analysis is based on questionnaires (n =51). MLG Type | refers to decision-
making levels being based on traditional territorial levels; MLG Type || means decision-making levels are based on ecologically de ned units such as bioregions and

landscapes.

individually to which degree they agreed with seven statements, each
representing one of the acceptability factors retrieved from the litera-
ture in our conceptual framework (see Section 3).

4.3. Data analysis

Based on the data obtained through the questionnaires, we eval-
uated scenario preference (objective 1), both overall and di erentiated
between stakeholder groups. For categorizing the di erent organisa-
tions that took part in our workshops, we conducted a hierarchical
cluster analysis to group the participants according to how they clas-
si ed the focus, sector, role, and level of their organisation in the
questionnaire. The cluster analysis used the Unweighted Pair Group
Method with Arithmetic Mean (UPGMA) based on the Bray-Curtis dis-
similarities in order to describe the group structure and the similarities
between organisations (Legendre and Legendre, 2013.

Our assessment of the in uence of acceptability factors (objective 2)
was conducted in two ways. Firstly, we focussed on the factors identi-

ed in the literature (Section 3 of this paper). For this purpose, we used
the data from the questionnaires to evaluate to which degree re-
spondents (dis-)agreed with the statements representing the accept-
ability factors from the literature. Here, we focussed on the re-
spondents most and least preferred scenarios. Our underlying
assumption is that the factors for which rates of (dis-)agreement show
strong di erences between the most and least preferred scenarios play a
role in shaping acceptability. We also assessed overall responses as well
as responses of the di erent stakeholder groups previously determined
through the cluster analysis. To gain a better understanding of the in-

uence of the social context (underlying norms, values, and attitudes of
stakeholdery we compared the respondents ranking of the importance
of biodiversity with their scenario preference.

Secondly, and in order to identify additional acceptability factors,
we performed a bottom-up analysis of the group discussions. For this
purpose, we conducted a qualitative content analysis of the detailed
group discussion notes following Mayring (2015) , based on an open,
inductive coding process. The categories identi ed through this

approach were then structured according to the SCAPE framework.
Also, the topics selected as the main positives and negatives for the
di erent scenarios by each discussion group were matched with these
categories. Here, we counted how many times each factor was men-
tioned as either main positive or negative of a scenario to assess the
relevance of these additional factors. We considered one mention to be
if a factor was named either as advantage or as disadvantage for one
scenario by one discussion group. This means that overall a factor could
potentially be mentioned up to 80 times (10 discussion groups dis-

cussing both advantages and disadvantages of 4 scenarios).

This analytical approach has both advantages and disadvantages. In
terms of advantages, it allowed us to identify areas of broad consensus.
In terms of disadvantages, we recognize that points can be extremely
important even if they are made by a very small number of stake-
holders. We acknowledge that our approach primarily highlights areas
of consensus, but might potentially gloss over some important points
that were made infrequently. Similarly, we are acutely aware of the
limitations posed by group dynamics that can potentially skew the re-
sults in settings such as the one described above (e.g. because of power
imbalances among members of a group). To counteract these potential
disadvantages, we tried to create an inclusive workshop atmosphere
where everyone felt free to share his or her points of view on the topics
discussed, even if presenting minority viewpoints.

5. Results

5.1. Objective 1: stakeholder®valuation of alternative governance
approaches

The questionnaires were lled out by 51 participants (19 in Lower
Saxony, 23 in Saxony, and 9 in Scania). Overall, the scenario*admin-
istrative level hierarchy ” was the least preferred across all case study
areas, while “collaborative actors” was the most preferred scenario
(Fig. 2).

Because there were no systematic di erences in scenario preference
between the case study areas, we pooled data for all further analyses.
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Cluster analysis of di erent types of stakeholders identi ed three
groups of stakeholders (see dendrogram of the cluster analysis in
Supplementary Material 4). The rst cluster consisted of civil society
organizations that focus on nature conservation (21 respondents), such
as the Saxony branch of a German nature conservation organization.
The second cluster consisted of governmental actors who focus on
agriculture or biodiversity conservation (19 respondents), such as the
Swedish Board of Agriculture. The third cluster comprised private ac-
tors focusing mainly on agricultural production in the roles of produ-
cers or advisers (11 respondents), for example the local farmers asso-
ciations in Lower Saxony.

Preference for the four scenarios varied strongly between the sta-
keholder clusters. Civil society actors mainly preferred the two sce-
narios that were based on a MLG type Il approach—that is the scenarios
“ecological scale hierarchy” and “collaborative actors” — which base
biodiversity management on ecological scales. In contrast, private ac-
tors had a clear preference for bottom-up approaches (scenarios”au-
tonomous farmers” and “collaborative actors”) and an aversion towards
top-down approaches. For the governmental actors, preference was
ambiguous — all scenarios received similar ratings, but the scenario
“collaborative actors” was slightly preferred.

5.2. Objective 2: factors shaping acceptability of governance scenarios

Based on the data obtained through the questionnaires, we rst
evaluated which of the factors suggested in the literature play a role in
shaping stakeholder acceptance of alternative governance approaches
for biodiversity conservation in agricultural landscapes. We found that
for almost all factors, respondents expressed high agreement that a
given factor was fostered by their preferred scenario and low agreement
that the same factor was fostered by their least preferred scenario
(Fig. 3). Therefore, almost all of the included factors seem to have an
in uence on stakeholder acceptability. This is especially true for the
factors distributive and procedural fairness The only exception is the
factor su ciency of capacitieswhich received similar rates of (dis-)
agreement in both the most and the least preferred scenarios. Fur-
thermore, regarding the importance attributed to biodiversity con-
servation (underlying norms and attitudes) most participants (85.0%)
valued biodiversity conservation very highly or highly. However, al-
most all of the remaining respondents (12.5%) who attributed low to
medium importance to biodiversity conservation selected the scenario
“autonomous farmers’ as their preferred scenario (see table in Sup-
plementary Material 5).

In comparing how the di erent stakeholder groups evaluated the
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scenarios, we found several major di erences. The biggest di erence
was that governmental actors saw more potential for improved colla-
boration and communicationin MLG type | approaches than the re-
maining stakeholder groups. Evaluations by the di erent stakeholder
groups deviated from each other most clearly for the scenario “auton-
omous farmers’: Whereas civil society actors seemed to have doubts
about the procedural fairnessand distributive fairnessof this scenario,

governmental actors were rather con dent that such a governance
approach would lead to fair processes and private actors remained
undecided regarding this point. Yet, private actors were more satis ed
with their rolesin this scenario than the other stakeholder groups (see
also Supplementary Material 6 for an overview of the rates of (dis-)

agreement of the stakeholder groups to the statements).

Our analysis of group discussions shows that overall stakeholder
acceptability was in uenced by a diversity of di erent factors that goes
beyond the factors we had identi ed in the literature ( Fig. 4). The ac-
ceptability factors mentioned in the discussions pertain to almost all
elements of environmental decision-making of SCAPE. Only institu-
tional arrangements were not referred to in the group discussions.
Across all group discussions, the most mentioned factors werecosts and
e orts of administration(substantive output , 28 mentions), procedural
fairness / involvement (process, 18 mentions), communication, co-
ordination, collaboration(social outcomes , 18 mentions), and expected
e ectivenesgbiodiversity impact , 17 mentions) (see Supplementary
Material 7 for an overview of the mentions of the di  erent factors).

The factors that in uenced why actors liked the scenario “admin-
istrative level hierarchy " were predominantly related to its substantive
outcomes : Almost all groups expected this governance approach to
result in reduced costs and eorts for administration (8 mentions) as
participants expected this scenario to lead to uniformity during im-
plementation, e ective enforcement of decisions, and reliability in
planning.

This scenaribhas little need for coordination. One saves much of the
coordination costs. Everything is determined top-down and then it gets

done. You dort have to think much about it anymor&(Lower Saxony
group 3).

Additionally, the scenario was considered to lead to easy mon-
itoring, evaluation, and controls (3 mentions). Also, participants ap-
preciated the general clarity of rules, goals and legal structures as well
as the possibility to set overarching goals which was expected to lead to
more clarity for implementation and compliancésubstantive output , 3
mentions).

The main shortcoming of this scenario was considered to be its lack

Least preferred scenario
T

'
18% I

37% I
37% 13%
31% |

1

100 50 0 50 100
Percentage

7. Improved information [44% 28%

6. Improved collaboration 56% 26%

5. Financial incentives 34% 29%

4. Sufficiency of capacities 49% 28% 23%

3. Suitability of roles 50%

2. Distributive fairness 49% I 21%
1. Procedural fairness (44% 26%

[l Strongly disagree | Disagree  Neutral|  Agree [l Strongly agree

Fig. 3. Respondents' rates of agreement with the statements re ecting the acceptability factors from the literature regarding their most and least preferred scenarios.
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Fig. 4. Factors in uencing governance scenario acceptability mentioned by the workshop participants in the group discussions, embedded in the SCAPE framework
(Newig et al. 2013). Factors that matched factors retrieved from the literature are underlined.

of adaptivenesgsubstantive output,

5 mentions) because of the low

exibility and rigidity of the framework and its rules.

“1 think of the date for sowing the ower strips, for example, which is in
mid-April. And we would actually need it in May. Apparently, it is not
possible to change this..[] It just stays the way it is and is completely

unpractical. We dort need the owering season at the time when we

have the ower strips. So is completely worthless for the insects. But you
can't change it’(Lower Saxony group 3with reference to the current

governance system, which is similar to the scen@aministrative level

hierarchy’).

Although participants valued this scenario for its ease of adminis-

tration, at the same time they also saw di

culties regarding the costs

and e orts of administration (substantive outcomes , 3 mentions).
Especially participants in Saxony expected this scenario to result in
uncertainty for actors, high costs and unclear implementation before-
hand. Moreover, the social outcomes of acceptance of decision§3
mentions) were considered critical, resulting in low willingness by ac-

tors to do more than necessary.

Participants appreciated the scenario “autonomous farmers’ espe-
cially because of its decision-making processes. They liked that this
scenario would lead to more involvement(5 mentions) — in terms of
greater actor diversity, self-responsibility, autonomy, and joint deci-

sions.

“There, you have the participation of the region or the farms. So, here |

local level due to a perceived democratic process. Furthermore, costs
and e orts for administration(substantive outcomes , 3 mentions) were
believed to be less of a burden in this scenario because implementation
was believed to be easier, and because the units in which decisions
would be taken and implemented already exist.

Participants primarily disliked the scenario “autonomous farmers’
because of issues regardingcommunication, coordination, and collabora-
tion (social outcomes, 5 mentions). It was considered to result in a lack
of collaboration and coordination in favour of biodiversity and, at the
same time, to lead to a higher need for coordination in joint decision-
making processes.

“A negative point of scenario 2 [autonomous farmers] is that there is no
coordination at all. Everybody just does what they want. So there is
virtually zero coordination among each other. Because everybody looks
at the needs of their own businesses and Safst is the most important
thing for my farm?[...] Becauseeven if they receive consultancy or
money-you dorit have anybody who coordinates this, who is behind this
and saySNow that one does this, the other one does tHdt.ower
Saxony group 2)

For the scenario “ecological scale hierarchy’, overall fewer ad-
vantages and disadvantages were mentioned. The main advantage ex-
pected of this scenario was its supposede ectivenessn terms of biodi-
versity conservation (biodiversity impact , 5 mentions). The main
di culty related to its costs and eorts of administration (substantive
outcomes, 6 mentions). Participants were concerned with the multi-

can really decide what makes sense, here in the region or on Myy 4o of administrative structures involved in the implementation of

farm.” (Lower Saxony group 1)

Additionally, this scenario was expected to foster higher innovation

and creative potential(3 mentions) and result in a higher identi

cation

with and acceptance of decisionsocial outcomes, 3 mentions) at the

decisions.

“This collaboration on the landscape level is a [collaboration] in addition
to the EU, national, regionakthat is Saxony-and county [levels]. There
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already are so many hierarchical levels where decisions and choices arearray of factors pertaining to all di
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erent elements of decision-making

made, where people meet and so on. And when we then get such grocesses outlined by SCAPE. Key factors identied from the literature

landscape level on top of that, that wérbe e ective” (Saxony group 2)

Additionally, participants deemed it di  cult to de ne the bound-
aries of the natural areas for which decisions were supposed to be
taken.

Just like the “autonomous farmers’ scenario, the scenario “colla-
borative actors” was also appreciated because of itssocial outcomes,
especially its expected high level of collaboration and communicatior{3
mentions)

“What scenario 4 [autonomous farmers] could maybe ideally er is

on environmental governance, institutional change, and research on
farmers’ acceptability of AES (e.g. procedural and distributive fairness)
proved to be relevant but they alone do not explain scenario preference
of stakeholders. Instead, our bottom-up approach provided a more
nuanced understanding of factors shaping acceptability. Most promi-
nently, the costs and e orts related to administering an alternative
governance system, followed by issues of procedural fairness in terms of
actor involvement in decision-making processes, communication and
coordination for the implementation of decisions, and enhanced bio-
diversity e ectiveness frequently in uenced participants’ evaluations of

that the involved actors could learn from each other which reasons they the di erent alternative governance approaches represented by our
have and which constraints they have. And thus they could have and scenarios. Moreover, the additional acceptability factors identi ed

develop a greater understanding for the others if they have to exchangethrough the group discussions covered almost all elements of the SCAPE
opinions why one is able and wants to do one thing and why the other is framework, i.e. context of stakeholder characteristics, process, sub-

not able and does not want to do another thirigSaxony group 3)

Particularly in the German case study areas, participants expected
the decision-making processes of this scenario to be characterized by
broad involvementof stakeholders (4 mentions). Additionally, similar to
the scenario “ecological scale hierarchy’, discussants expected this
scenario to be moree ectivein terms of actual biodiversity conservation
(biodiversity impact , 4 mentions).

Likewise, the downside of this scenario was the complex and re-
source intensive administration of the implementation ( substantive
outcomes , 4 mentions). Moreover, while participants valued this sce-
nario for the high level of involvementin decision-making processes,
they also voiced various concerns regarding this point, such as con-

icting interests, power imbalance between the involved actors and
problems to involve all relevant stakeholders ( process, 3 mentions).
Similarly, they also feared that in terms of communication, coordination,
collaboration (social outcomes , 3 mentions) a lack of willingness to
collaborate as well as di cultiesto nd common ground might impede
farmer collaboration for the implementation of decisions

stantive output, social outcomes, substantive outcomes, and the en-
vironmental impact. To move beyond piecemeal approaches with little
biodiversity bene ts, we therefore argue that stakeholder acceptability
needs to be evaluated and addressed more holistically.

Additionally, our results highlight substantial heterogeneity in sta-
keholder views and interests. Acceptance of di erent governance ap-
proaches varied notably between di erent kinds of stakeholders. Civil
society actors mainly interested in nature conservation preferred MLG
type Il approaches, i.e. decision-making based on ecologically de ned
units, whereas private farming actors preferred bottom-up approaches.
Moreover, di erent stakeholders perceived the scenarios di erently.
For example, in relation to the scenario “autonomous farmers’ gov-
ernmental actors would support the statement that this scenario leads
to procedural and distributive fairness, whereas civil society actors
were doubtful about this point. Given such disparities in preferences
and evaluations of the di erent governance approaches, none of the
presented governance scenarios alone oers an option that would be
acceptable across the entire suite of stakeholder groups.

We therefore argue that designing a potentially widely acceptable

“As one barrier, | see bringing the farmers themselves together. If all hadalternative governance approach for biodiversity conservation in agri-
the same conception, it would be relatively easy. But then nature and the cultural landscapes requires a blend of di erent governance approaches
environment are dearer to one farmer than to another. And maybe this is and, with this assertion, we go beyond suggestions for improved bio-

the weak point of scenario 4 [autonomous farmers{Lower Saxony
group 2)

Additionally, they expected a high need for coordination of biodi-
versity management actions and too little higher-level coordination in
this scenario.

6. Discussion

Our results show a support for fundamentally di erent governance
approaches for biodiversity conservation in agricultural landscapes.
First and foremost, this is demonstrated by our ndings on stakeholder
preference of the di erent governance scenarios. On the one hand,
stakeholders expressed the strongest preference for the scenario most
di erent from the current governance system of biodiversity manage-
ment in agricultural landscapes, namely the scenario “collaborative
actors”. On the other hand, workshop participants displayed the
strongest aversion towards the scenario most similar to the current si-
tuation, namely the scenario “administrative level hierarchy ”. Hence, in
face of their dissatisfaction with the status quo-like scenario “admin-
istrative level hierarchy ", workshop participants did not just support
incremental changes to improve the situation. Rather, they favoured the
scenario “collaborative actors”, which represents the complete opposite
of “administrative level hierarchy ”. Thus, our ndings support argu-
ments put forward for fundamental changes to the governance system
(e.g. anonymized reference 2) due to the ine ectiveness of the current
system in protecting biodiversity ( P€er et al., 2014).

Furthermore, our results show that acceptability is shaped by a large

diversity conservation that consider individual policies or focus on
single sectors. Our results highlight principles that can guide the design
of such a blended alternative governance approach to biodiversity
conservation in agricultural landscapes: stakeholders expected that
decisions made via top-down processes would not be widely accepted.
In contrast, bottom-up approaches were considered to generate a
greater degree of acceptance. Additionally, whereas a high level of
actor involvement was generally appreciated in the bottom-up sce-
narios, participants were also aware of the accompanying challenges of
increased communication, coordination and collaboration. Regarding
the di erent types of multi-level governance, costs and e orts of ad-
ministration were considered to be lower in the MLG type |, i.e. where
decision-making takes place within administrative boundaries, than in
the MLG type Il approaches — albeit at the expense of environmental
e ectiveness.

Thus, we provide empirical evidence supporting a hybrid govern-
ance approach that combines the di erent approaches represented by
the scenarios, thus emphasizing their strengths and attenuating their
weaknesses. In the suggested approach, decisions on the objectives for
biodiversity conservation would be taken in a top-down, centralized
manner and for ecologically de ned units (MLG type Il). Hence, con-
servation targets would be de ned by decision-makers that have greater
competency (Rocklo and Moore, 2006) and the necessary overview
while being less driven by narrow self-interests (Koontz, 1999; Newig
and Fritsch, 2009), thus avoiding regional spillovers (cf. Oates, 1999
and a ‘race to the bottom’ (Vogel, 1997). Additionally, such an ap-
proach would allow to better account for and address the cross-
boundary nature of environmental problems (Dahl, 1994). While
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objectives for biodiversity conservation would be meaningfully set from
the top down and for ecologically de ned landscape units, the decisions
on particular measures and speci ¢ schemes to achieve these objectives
would be decided upon in a bottom-up, decentralized manner within
existing administrative units (MLG type 1) requiring coordination and
collaboration between a broad range of actors at the local level. Thus,
the process to achieve these objectives would be characterized by joint
decision-making power of a broad range of actors, e.g. regarding how
resources are used. Furthermore, measures could be better adapted to
local conditions (Ostrom, 1990) and acceptance of decisions could be
increased (Newig et al., 2017). Taking decisions on the implementation
within existing administrative boundaries would avoid the involvement

of a large number of di erent administrative structures and thus the
onerous and expensive administration expected of a full MLG type I
approach. Yet, some degree of coordination between di erent local
administrative units would be possible and desirable.

The suggested hybrid governance approach for biodiversity con-
servation in agricultural landscapes would have implications similar to
the re-scaling of governance in the context of the implementation of the
EU's Water Framework Directive (Newig et al., 2016) where manage-
ment in river basin units allows for internalizing spill-overs (see Moss
and Newig, 2010). Furthermore, our approach would also enable evi-
dence-based biodiversity conservation embedded in a multi-level gov-
ernance system as has been outlined by=kroos et al. (2017). This would
mean that conservation targets would be de ned in a top-down manner
for ecological scales on multiple, nested levels and being re ned at
increasingly local levels. Here, decisions on conservation targets for
whole bioregions would be based on broader-scale ecological princi-
ples, while empirical evidence relevant to the di erent landscapes
would inform decisions on targets for landscape-scale management
plans. Decisions on the implementation would then be taken within
local level administrative districts by collaboration of a wide range of
stakeholders and be underpinned by the evidence of local studies.
However, despite being able to better address some of the key issues of
the current governance system, our suggested governance approach
would raise questions around the degree of stakeholder participation in
decision-making (e.g. Arnstein, 1969) for the overall objectives.
Moreover, there is a discrepancy to the various calls to involve stake-
holders in all stages of the policy process (e.g.Mann et al., 2015).

7. Conclusion

Our ndings support calls for fundamental changes in the current
governance system of biodiversity conservation in agricultural land-
scapes. Furthermore, our results indicate that evaluating and addressing
acceptability of alternative governance approaches requires a more
holistic perspective and needs to di erentiate between di erent kinds
of stakeholders. Hence, conceiving an appropriate alternative govern-
ance system holds several challenges. To address these challenges, we
provide principles for a hybrid governance approach where decisions
on objectives take place in a top-down, centralized manner and for
ecologically de ned units, while decisions on achieving the set targets
are taken in a bottom-up, decentralized manner within existing ad-
ministrative boundaries.

Admittedly, our considerations have remained on a rather con-
ceptual level. In practice, such an approach brings challenges in itself
both for practitioners and has implications for future research. Even
when overarching principles for the design of an alternative governance
system for biodiversity conservation are set, and assuming democratic
legitimacy could be ensured in such a major approach to restructure a
whole institutional system, the detailed elaboration of an alternative
governance approach would require considering all elements of en-
vironmental decision-making as outlined by the SCAPE framework to
ensure the acceptability of this new approach. Challenges pertain par-
ticularly to di  erent forms of collaboration and coordination between
actors at di erent levels, especially the issue of whether and how to

/DQG 8VH 3ROLF\

involve stakeholders also in the top-down decision-making process on
conservation objectives.
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Supplementary material

S1: list of participant organizations in the three case study areas

participant organization
(name in brackets)

number of
representatives

Southern Oldenburg (Germany)

7 fZ S—e—fei feel<foces

w

Federal state representation of a national environmental non-
governmental organization

local groups of two national environmental non-governmental
organizations

Lower Saxony Water Management, Coastal Defence and Nat
Conservation Agency (NLWKN)

Regional association of machinery rings

County office for building and civil engineering

Environmental Foundation of Lower Saxony

North German organic farming organisation

-f-% Z1"17 , fcrgahizatior i

local representation of Lower fS'e>Te f7ef e oo  <f—

branch office of Chamber of Agriculture Lower Saxony

Lower Saxony Association of District Councils

Rk Wk kR R(R

Sum

=

9

Central Saxony (Germany)

federal state representation ofa national environmental non-
governmental organization

Saxon State Agency of Environment, Agriculture and Geology
(LFULG)

federal state representation of the German Association for Landcar
(DVL Landesverband Sachsen)

Saxony State Foundation for Nature and the Environment

Private research centre for environmental research

local farming business

Saxon State Ministry of the Environment and Agriculture (SMUL)

green political party, state level

University of Gottingen

local level representation of the green political party

local beekeeping organization

federal state representation of Saxon bee-keepers

Evangelical Lutheran Church of Saxony

organization offering consultancy in the field of process engineering
and environmental technology

RRRRINRRR (R R~

Sum

N
N

Scania (Sweden)

farmers

L fe<fie "e<—S'Z'%c<..fZ ‘..<ft—>

County Administrative Board in Scania

Swedish Board of Agriculture

bee-keeper

SR




Rural Economy and Agricultural Societies

Swedish Environmental Protection Agency

food company

sugar manufacturer

Sum

e i




S2: workshop agenda model (slightly adapted for the different workshops)

Exercise Purpose Method in brief Data output
Introduction Provide a common Presentations by team Notes on key points
understanding of the | members on the overall of discussion.
key issues in the area. | project and on the results
Provide an from the first round of
understanding of the | workshops. Presentation by
current state of external researchers on
academic research on | biodiversity issues in
the topic. agricultural landscapes.
Scenario Provide an Presentation on the Notes on key
presentation understanding of the | theoretical background of questions or
four theoretical, ideal- | the scenarios, detailed misunderstandings.
typical scenarios presentation of each of the
four scenarios and its
implications for different
actor groups.
Group Elicit discussions on Participants form mixed Recordings of and
discussions the benefits and groups and are asked to notes on
caveats of each discuss and agree on up to | discussions.
scenario. three main advantages and
disadvantages per scenario.
Each group is assisted by a
member of the research
team, whose main task is to
clarify emerging questions
on the scenarios and the
task. The groups are asked
to lead the discussions on
their own and notto expect
guidance or facilitation from
the researchers (although
the assisting researchers are
allowed to support
discussions if they get
stalled or deviate to far from
the task).
Questionnaires | Elicit individual In part one, participants Filled out
preferences of the classify their organization guestionnaires
scenarios. based on a number of (provided in S3).

suggested categories and
rank the importance of
biodiversity to their
organization. In part two,
participants indicate to what
degree the acceptability
factors derived from the
literature are present in
each of the scenarios.

O . tefr<

Elicit discussion about

Positives and negatives for

Recordings of and




the strengths and the scenarios are collected | notes on discussion.
weaknesses of the from all groups. Participants

scenarios. discuss points of (dis-

Explore what an )agreement. Participants

acceptable alternative | discuss what a realistic and

&cenario 5¢could widely acceptable scenario 5

look like. could look like.




S3: questionnaire (version for Sweden; question 1D was slightly different for the
German case study areas)

Understanding Acceptance of Governance Scenarios

Part 1. Understanding your organisation
Please answer these questions for the office of the organisation that you are here

representing today. For example, if your organisation has a national office andower
Saxony office, and you are a representative of the Lower Saxony office, then answer
guestions from this perspective (and not for the national office).

1A feF T H'—" M%ofecef—<'ed d8844844a4aa44a444484aa4aa4aa48a4

1B Primary focus of your organisation (tick only the most important option):

Nature conservation
Agricultural production

Land use policy and planning

Education and/or research
Other Zffet «'1..¢>884488444884444844a4844844a8844

.'.
.'.
.'.
T Rural development
.'.
T

1c What sector does your organisation represent? (tick only one)

Civic sector (NGO etc.)

T Private sector (private company or business association)
T Government/civil service
T Academic

10 What physical area does your organisation represent? (tick all that apply)

T Farm

T Municipality

T County

T Region (Please SPECITY) ...cciiiiieii e
.l.

Whole of Sweden



1IE Sf— < >'—" "% f eumént roleirelating to biodiversity management in
agricultural areas? (tick all that apply)

T Carrying out on-farm management (including, but not limited to CAP
actions)

Advising/consulting with farmers (including but not limited to CAP
actions)

Administering payments (e.g. under CAP)
Monitoring and regulation
Policy and decision-making

Lobbying

—+—+ —+—+—+ —+

1F How important is it to your organisation to protect biodiversity in agricultural
landscapes in Skane? Please circle the number, where 1 is very important, and 5 is not
important at all

very important 1 2 3 4 5 not important at all

16 Please put the scenarios in order of preference. Imagine that anything is possible, and
-Sf- >'— t'ei— 8k adoutwheBer or not a scenario is realistic (number 1-4 in
order of preference, where 1 is your favourite, and 4 is your least favourite)

Scenario 1: Administrative hierarchy
Scenario 2: Autonomous farmers

Scenario 3: Ecological scale hierarchy

Scenario 4: Collaborative farmers

—+ —+ —+ —+



Part 2: Understanding the scenarios
In this section, we will address each scenario in turn. Please rate your personal agreement with each of the staterhergs], is strongly agree, and 5 is

strongly disagree.

Scenario 1. Administrative hierarchy

P | strongly agree
U" .
strongly disagree

Statement

| believe this scenario will lead to fair decision-making

| believe this scenario will lead to fair outcomes

| am overall happy with the role for my organisation under this scenario

My organisation already has the capacity (finance, personnel, skills, time) to fulfil its role under this se#io

| think that this scenario can create financial incentives for farmers to enhance biodiversity management

| believe that the scenario will foster collaboration and communication between farmers and with other
actors

| think that overall the scenario will improve the information and knowledge that farmers have about action
for biodiversity conservation




Scenario 2: Autonomous farmers

Statement

¥ strongly agree

' strongly disagree

| believe this scenario will lead to fair decision-making

| believe this scenario will lead to fair outcomes

| am overall happy with the role for my organisation under this scenario

My organisation already has the capacity (finance, personnel, skills, time) to fulfil its role under this
scenario

| think that this scenario can create financial incentives for farmers to enhance biodiversity manageme

| believe that the scenario will foster collaboration and communication between farmers and with other
actors

| think that overall the scenario will improve the information and knowledge that farmers have abou

actions for biodiversity conservation




Scenario 3: Ecological scale hierarchy

Statement

= | strongly agree

9| strongly disagree

| believe this scenario will lead to fair decision-making

| believe this scenario will lead to fair outcomes

| am overall happy with the role for my organisation under this scenario

My organisation already has the capacity (finance, personnel, skills, time) to fulfil its role unde
this scenario

| think that this scenario can create financial incentives for farmers to enhance biodiversity
management

| believe that the scenario will foster collaboration and communication between farmers and
with other actors

| think that overall the scenario will improve the information and knowledge that farmers have

about actions for biodiversity conservation




Scenario 4: Collaborative farmers

Statement

= | strongly agree

9| strongly disagree

| believe this scenario will lead to fair decision-making

| believe this scenario will lead to fair outcomes

| am overall happy with the role for my organisation under this scenario

My organisation already has the capacity (finance, personnel, skills, time) to fulfil its role unde
this scenario

| think that this scenario can create financial incentives for farmers to enhance biodiversity
management

| believe that the scenario will foster collaboration and communication between farmers and
with other actors

| think that overall the scenario will improve the information and knowledge that farmers have

about actions for biodiversity conservation

End of Questionnaire
Thank you for filling out the questionnaire!




S4: dendrogram of cluster analysis

Cluster Dendrogram
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S5: table with ranking of biodiversity importance and scenario preference
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* One participant put the mark between 2 and 3, which we interpreted as 2.5

While 51 participants filled out the questionnaires, only 48 respondents provided information on

their preferred scenario(s) and could therefore be considered in this table.



S6: graphic showing for each of the four scenarios the rates of agreement and disagreement of the thtakeholder groups to the seven statements
about the acceptability factors suggested in the literature

i 2 . .
Administrative Ecological scale Collaborative
5 Autonomous farmers .
level hierarchy hierarchy actors
Sufficiency of capacities to cope with the assigned responsibilities
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Information and knowledge
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Response |1 2 3 4 . 5 Response |1 2 3 4 . 5 Response | |1 2 3 4 - 5 Response 1 2 3. 4 . 5

Group 1: Civil society groups with nature conservation focus
Group 2: Government organisations with policy/admin focus
Group 3: Private actors with production/farming focus
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Success of Collaboration for sustainable agriculture:
a case study meta-analysis

Abstract

More and better collaboration between farmers and other stakedpéddesllyaseen identified as a
key strategy for sustainable agriculture. However, for collaboratiomtfiastisalynbble agriculture
certain conditions have to be met. In this paper, we scrutinize theat@ogigiortsothhamper the
success of collaborative efforts in the context of sustainable agricultures&owéhcopdymied an
exploratory case study meta-analysis to consolidate insights frome30orakeatahd regionkl co
laborative groups for a more sustainable agriculture in the EU. Throegyessidgltiplee evaluated
which factorEQIOXHQFH WKH pVXFFHVVY RI VXFK FR ORRIPESRIHXWL Y H
sive success criteria. We found two external, five internal actor-related, &odgiwvezatiemand
management-related factors to decisively influence the five appbetesace@ssrall, our results
highlight that collaboration success requires defining priorities, adhdmEaasoriteria a different
set of factors is decisive. Although, our results showed trade-offs lobitersemeahe et social and
economic goals, it is possible to pursue some success criteria simultaneouslydotaistaam diffe
bility goals. Furthermore, our results give reason to be optimistic aboutcieipeolabuaatives:
Internal factors that are in the hand of the collaboratives beedikgigater importance thamunco
trollable external conditions. Additionally, conditions encounteredodizticel@iisedtive matter less
than the way these conditions develop towards later stages. Thudepémetirigaon external and
predefined conditions, success largely depends on the agency within the collaboratives.
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Case survey method; multiple regression; collaboratives; European Union; local, regional.
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Success of Collaboratn for Sustainable Agriculture: a Case Study Meta-Analysis

Sarah Velten, Nicolas W. Jager, Jens Newig.

Abstract

More and better collaboration between farmers and other stakeholders has repeabedy identified

as a key strategy for sustainable agriculture. However, for collaboration to actesgfibsustainable
agriculture certain conditions have to be met. In this paper, we scrutinize thaetmrithat support or
hamper the success of collaborative efforts in the context of sustainable agriculture. For thosg@unge
conducted an exploratory case study meta-analysis to consolidate insight3@aase studies on local
and regional collaborative groups for a more sustainable agriculture ithdhrough multiple rege
sion, we evaluated which factors influen&Z suZcesgof such collaboratives as measured through e
plicit and comprehensive success criteriae Yund two external, five internal actor-related, and five
internal organization and management-related factors to decisively influence theafiplied success
criteria. Overall, our results highlight that collaboration success requires defirioriips, as for each of
the success criteria a different set of factigslecisive. Although, our results showed trade-offs between
the achievement of social and economic goals, it is possible to pursue sa@oessicriteria simultas
ously to achieve different sustainability goals. Furthermore, our results givemeasbe optimistic
about the performance of collaboratives: Internal factors that are in the hand of the oofiibes are
likely to be of greater importage than uncontrollable external conditions. Additionally, conditioms e
countered at the outset of a collaborative matter less than the way these conditiemslap towards
later stages. Thus rather than depending on external and predefined conditions, success largely depends
on the agency within the collaboratives.

Keywords Case survey method; multiple regressioatlaboratives; European Union; local, regional.

1. Introduction

More and better collaboration among farmers and between farmers and relatedsabts repeatedly
been identified as a key strategy for sustainable agriculture (Beus and DunlapPiree;1995b; Cobb
et al. 1999; Warner 2007; Velten et al. 2015). Collaboration is consideridectly and indirectly co-
tribute to the generation of ecological, social, and economic benefits in agricuttondéxts Arguably,
collaboration allows for the effective management of natural resources and cadi@imof farming
practices at geographically and ecologically appropriate scales as well as for the tzatioarof mult-
ple objectives, resulting in a reduction of habitat fragmentation and bettemected ecological rie
works (Uetake 2014; Prager 2015; Leventon et al. 2017). In terms af sottomes, collaboration is
said to increase social interaction and capital. It thus is supposed to enhance the fekelielonging
within a community as well as the willingness of people to provide advidemutual support (Ingram et
al. 2008; Prager 2015). Furthermore, it has been argued that collaborativesghawve greater negait
tion power, are able to realize bigger, joint investments (Oerlemans amulifss 2004) and are more
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likely to receive funding by donor organizations than individual actors dRamet al. 2013). Additiorta

ly, collaboration supposedly allows for increased efficiency through minimizatidnsharing of costs
(Uetake 2014; Prager 2015; Fischer et al. 20i18)as also been suggested that collaboration facilitates
pooling and sharing of knowledge and capacities (Oerlemans and AssoulineSHad;et al. 2009
Uetake 2014), individual and collective learning (Oerlemans and Assoulidg 20@ more legitimate,
flexible, and locally relevant solutions (Uetake 2014; Prager 201%) which can further support the
generation of social, ecological and economic benefits.

However, collaboration does not automatically generate the above mentioned benefitalandfaces
challenges (Uetake 2014; Prager 20¥&xguably, certain conditions have to be met in order to render
collaboration successful. In this paper, we scrutinize the conditions that suppbgroper the success
of collaborative efforts in the context of sustainable agriculturefact, there already exists a notewo
thy number of publications that consider conceptually or empirically which tiondiaffect the success
of collaborative initiatives in areas similar to sustainable agriculture, for pbatiterature on farmer
collaboration for agri-environmental management (Ingram et al. 2008; Prages) 26dllective action
(Ayer 1997; Oerlemans and Assouline 2004; Mills et al. 2011) aral setivorks (Lubell and Fulton
2007; Newman and Dale 2007). However, existing literature lacks a specifiofocalaboration in the
context of sustainable agriculture (exceptions are Shaw et al. 2009; Moschitz 6tL4]. Rubeau et al.
2017) and mostly investigates only few cases. Although small-N case stadycreallows deep insights
into causal mechanisms, it does not allow for the identification of overall patterns, and generaliz#bility
the results remains critical.

Therefore, in this paper we aim at consolidating insights from a larger number of case studital-

rative initiatives for a more sustainable agriculture in order to evaluate agakpicit and comprehe-

sive success criteria which factors influence success of such initiatives. Such factors include both externa
conditions as well as aspects of composition, organization, and managemeuoitaborative groupg~or

this purpose, we conducted an exploratory case-meta analysis, also referred to as case(lsucasy

1974; Larsson 1993; Newig and Fritsch 2009), on local and regadladlocative initiatives for a more
sustainable agriculture in the EU. Our approach is exploratory because the research field is dominated by
aconsiderable amount of small-N case studies and evidence is rather scattered. Thus, there is a need for
consolidation of knowledge rather than for hypothesis testing. By quantitativelyngodariables for

each case studythe case meta-analysis is especially useful here as it allows for statistical analysis of
guadlitative case study narratives. This, in turn, allows producing findings of broadeanske beyona

single case study.

The remainder of this paper is organized as follows: The subsequent section introducesteptual
background of our research. Here, we clarify core concepts of our research and present gticanal
framework. Section 3 describes our research methods and case selection. The results of a regression
analysis E% 0 Jv]VvP eepue$ ]Jv o0 }usS }u o C 8#evelaped previously ajedprdsented

and discussed in sections 4 and 5. In the final section, we draw conclusiongghlighh future research

needs.



2. Conceptual background

Below, we first describe our understanding of the core concepilaboration and sustainable agrleu
ture. Afterwards, we introduce our analytical framework with its dependent variables (successagriteri
and independent variables (success factors)

2.1 Clarification of core concepts
2.1.1 Collaboration

Based on Margerum (201) A & ( & 8} Z }oo }@&E S]}v[ * VvV %% E} Z 3} *}oA]v
which a diverse group of autonomous stakeholders makes collective decenohtranslates these diec

sions to tangible results. With that, we only refer to collaboration in the alag Schoon and Cox (2018)

use the term @working together as a collective entitye v} v}3 Jv op  AZ § §Z Ci- » E] .
v §]}wonrducting individual actions whilgv (} Eu]v P § ZabdujSvhatis] being done *FXirther-

UJE U A 0°} }%3 QOH)RE Epul+}oo }E SJA[ 8} « E] 38Z PE}u%e E
ration.

2.1.2 Sustainable agriculture

t]SZ Zeu+s Jv o PE] poSuE [ A u hat appkEs specifisstatEgjes i & variety of
fields of action in order to achieve sustainability goals in an integrated wegte@es for sustainable
agriculture can be, for instance, adaptive management, holistic and complex systemsgharkieca-
gy-based or an economics-based strategy. Such strategies can be applied in diverse fields slahtio
as the agri-food system, management and technological solutions, or the socittahchnd economic
environment (Velten et al. 2015). Such a broad view of sustainable agriculture aléotesembrace a
great variety of collaboratives that contribute to sustainable agriculture, ranging fawsmer initiatives

in search of more sustainable production techniques to agricultural supply tiitétives with diverse
involved actors trying to establish sustainable standards, and to consumerzancitiitiatives seeking
ways to support sustainable agriculture.

2.2 Analytical framework

In order to gain an understanding of the kinds of factors that potentially influémesuccess of collab
ratives for a more sustainable agriculture, we reviewed conceptual and empirical literatgstigating
conditions for success of collaborative ventures in the context of agriculture amadl davelopment,
especially works related to environmental and sustainability issues. The reviewed liteiatluded
works on collaborative common-pool resource institutions (e.g. Ostr@801Agrawal 2001), farmer
collaboration for agri-environmental management, (Ingram et al. 2008; Praifes) Zommunitybased
natural resource management (Measham and Lumbasi 2013), collective actiorAyerg1997; Oe
lemans and Assouline 2004; Mills et al. 2011), social networks (e.gl &ntddtulton 2007; Newman and
Dale 2007), advocacy coalitions (Schlager 1995; Sabatier 1988), partnership2@GG@rbyer et al.



2013), cooperatives (e.g. Carlberg et al. 2003; Azadi et al. 2010), as pughliagpolicy design related to
sustainability and land management (e.g. Cocklin et al. 2007; Prager et al. 2011).

Based on the reviewed literature, we developed our analytical framework (Figuiifierent kinds of
external and internal success factors can impact on the overall success of a collaboraiyEpbsting

or hampering different success criteria. While there are likely to be many imeewtions and feedback
loops among and between the different success factors and success criteria, here we antcoedyad

in the effects of the potential success factors on the different success criteria. The following sections
explain the different success factors and success criteria.

Figure 1 Conceptual framework including the different kinds of poti@hsuccess factors identified in the literature (left side)
and success criteria (right side). The arrows show potential influence betweeresgfactors and success criteria as well as
between external and internal success factofBhe continuous arrow shows the relation of interest to the research presented
here; the dotted arrows represent other possible relations, which amet of interest to this investigation. Additionally, also
interrelations within the groups of internal and external success factore @ossible but are not the focus here. * Only eel
vant for collaboratives that include the implementation air compliance with legislation ** Only relevant for collaboratives
that include the marketing of goodsr services

2.2.1 Success of collaboratives for a more sustainable agriculture

In contrast to the great detail on factors influencing the success of collaborative effatiund tw
clear definitions or explanations of how success of a collaborative is unddrgt the reviewed litea-
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ture. However, in order to assess the impact of a success factor on the performance of a coltaporati
an explicit understanding of the concept of success is necessary. Therefore, by departirenfran
tendinP D }vv oo[e ~Tiiie (]v]S]}v We &efwel &listiof success criteria (see Aron
mized Reference for more detail):

x Achievement of the social, environmentaid economic goals & collaborative Estimation of
the extent to which a collaborative was able to realize the objectives it set cath@ve.

x Durability. Estimation of the actual or likely endurance of a collaborative and its achents
despite changing conditions (e.g. ceasing of financial support).

X Acceptance of a collaborativeEstimation of the extent to which a collaborative itself is suppor
ed or opposed by the involved and other affected actors; different from the other measures, this
measure is not related to (intended or unintended) tangible outcomes but rather to the way the
collaborative operated and achieved its outcomes.

Apart from these criteria, we also deem positive and negative side-effects to be important aspects of the
performance of a collaborative. However, they are not in the focus of the research presented here.

2.2.2 Potential success factors for collaboratives for a more sustainable agriculture

The reviewed literature provides a very great number and variety of conditions thatadribute to or

hamper the success of collaboratives. These potential success factors can be divided intoahlree m

groups: External factors, internal factors related to characteristics of the involvedsaeind internal
factors related to organization and management of the collaborative itself. &attiese groupsom-
prises a number of sub-groups of thematically related success factors (Table 1).

Table 1: Overview over the main and sub-groups of potential success factorsllaboratives for a more sustainable agritu
ture that were identified in the reviewed literature.

Success factor
groups

Explanation

Examples

EXTERNAL FACTORS

Characteristics of
the addressed issue

Factors related to the nature of the issue(s) addres
by a collaborative

xImportance of the issue to the
involved actors;

xMobility of the resource;

xPublic good character of the
issue;

xCoproduction of benefits.

Characteristics of
the policies

Factors related to the design of the policies a callah
rative intends to implement or comply with (only for
collaboratives that include the implementation or
compliance with legislation).

xStakeholder participation in the
development of the relevant de
icies

xClarity of the rules of the re}
vant policies to the addressees;

External conditions
& support

Factors describing the general environmeifia cd-
laborative, including the way and extend to whizh
collaborative was supported or opposed to by exte
nal actors and the legal framework as well as other
factors of the external environment.

xSupport and stimulation 6f
opposition to and hindrance of
collaboratives by authorities ang
existing legislation;

xAvailability and adequacy of




external funding, technical gu
port, and group facilitation.

xOccurrence of important exte
nal events.

Market-related
factors

Factors describing characteristics of the market in
which a collaborative operates to sell its products o
services (only for collaboratives that include therma
keting of goods or services)

xDemand for the products/ se
vices of the collaborative;

xStability and level of prices for
inputs and outputs of the colta
orative.

INTERNAL FACTORS: ACTOR-RELATED

Characteristics of
individual involved
actors

Factors describing knowledge, skills, and attitudes
the individuals involved in a collaborative (either as
representatives of organizations or on behalf of
themselves) as well as factors capturing the econol
situation of the involved non-state actors.

x Knowledge about and relevant
to the issue addressed by the
collaborative;

x Environmental values;

x Commitment to collaboration;

X Motivation for active particip-
tion.

Characteristics of
the group of h-
volved actors

Factors describing size and composition of the grod
of actors involved in a collaborative, nature and
strength of social capital in the group, as welllgs-
functional relations in the group.

xTrust;

x Pre-existing relations;
xNetwork density;

x Conflict.

INTERNAL FACTORS: ORGANIZATION & MANAGEMENT

Structure & orgaim
zation

Factors describing the way a collaborative isserg
nized and operated. This includes a variety of aspe
including, among others, the kinds of tasks, abje
tives, and rules of a collaborative; the way them-
bers of the group relate to each other, communicats
and interact; decision-making on important, strateg
decisions; characteristics of the leader(s); availabili
of financial and human resources

X Incentives for collaboration;

X Relevance of the objectives to
the involved actors;

x Sufficient financial resources.

Business perfo
mance

Factors relevant for collaboratives that include the
marketing of goods or services, e.g.the competitiv
ness of the products of the collaborative, logistical
aspects, business and marketing professionality, ag
well as the financial performance.

X Product quality and uniggr
ness;

x Competence in marketing;

X Application of methods of or
fessional business manag
ment;

X Investments;

x Profits.

The group of external success factors comprises the factors that may have an influence on the perfo

mance of a collaborative but which the collaborative can hardly influence itself. Thisgnoaip includes
firstly, the sub-group of the characteristics of the issue addressed by a collaborativéacites ca-

tained in this sub-group stem mainly from literature on collaborative commanl-pEsource institutions
(Wade 1988; Ostrom 1990; Baland and Platteau 1996; Agrawal 2001). diaisulé argues that the

characteristics of a resource managed by a collaborative institution are decisive for the suctess o
collaborative. The reason for this is that resource characteristics supposedly influence the ease with
which the resource can be managed. For instance, smaller and stationary resources are easier to manage

than large and mobile resources. Furthermore, also the motivation of resowess wo collaboratively

manage and conserve the resource may be influenced by the characteristics of the resourédhe.g. i
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resource users are highly dependent on the resource (Gibson et al. 1999) or if collaborativemeamniag
leads to a co-production of benefits, such as environmental outcomes along with increasauies
(Ayer 1997.

Policy characteristics and market-related factors make up the second and third auytsgob external
factors. While policy characteristics are relevant only for collaboratives that are concerned with-the i
plementation of or compliance with policies, the market-related factors concaly eollaboratives that
market any goods or services. Also these kinds of external factors can impact on thenpederof a
collaborative by influencing the ease with which the collaborative can perform its: tAsésllaborative
will be better able to implement or comply with a well-designed policy that mattiespecific ecolag
cal, political and economic situation as well as the capacities of the stakehd¢iiecklin et al. 2007)
Additionally, the characteristics of a policy can also influence the willingness ehstdkrs to impé-
ment and comply with the policy. This willingness can be increased, for exaifnile concerned fan-
ers and other policy addressees have had a voice in the formulation of the polityngsld994; Cocklin
et al. 2007) and if the issues of the policy are generally accepted by these stakelibloeirsgs 1994)
Likewise, with regards to the economic environmanbving towards sustainable agriculture and selling
sustainable products will be easier for a collaborative in an economic situatistable and favorable
prices (Carlberg et al. 2003; Mburu and Wale 2006), high demand (Warner\20¢lgteke et al. 2008)
and little competition (Carlberg et al. 2003)

The last sub-group of external factors deals with external conditions and support, i.e. factors that chara
terize the general environment in which a collaborative is inserted. One pdhnisofs the political env
ronment, which can arguably facilitate collaboration for sustainable agriculture when governments
plicitly support and actively encourage collective action, and vice-versa (icexppulou et al. 2006;
Ramdwar et al. 2013). However, there is a sensitive balance between too little and toolmsargued

that state intervention needs to be limited in order to not stifle collaborative dyicanRather, gover
ments need to enable and stimulate self-regulation (Schlager 1995; Lamprinopeuhl. 2006; Mburu

and Wale 2006; Shiferaw et al. 2011; Measham and Lumbasi.2013)

Another aspect of the sub-group of external conditions and supjsatte degree and kind of external
support that a collaborative receives. Such support can take the form of financial nteahsijcal
knowledge or process facilitation and can be provided by governments or bysmheses such as NGOs
or private foundations. Such support can enhance the performance of a collaborative by firstigimgo
incentives to participate in the collaborative, e.g. by compensating for the extra costdlatfaration
(Ramdwar et al. 2013; Prager 201%)for the generation of public goods and services (Prager 2015;
Agrawal 2001); second, by closing resource gaps, e.g. through the provistartinfscapital, technical
information and knowledge (Lamprinopoulou et al. 2006; Prager 2015), ap gmcess facilitation skills
(Markelova and Mwangi 2010; Ramdwar et al. 2013); and third, by bgitdipacity of the involvedca
tors through facilitation of collective learning (Oerlemans and Assouling; 2@Dis et al. 2011) and the
development of collaboration skills (Mills et al. 2011). But also hereptaoh support can createed
pendency and hamper the durability of a collaborative (Markelova and Mwangi 2019 eiidl. 2011)

The internal factors, which can be influenced by the collaborative itself, are divitethia parts Fac-
tors related to the composition and structure of the group of involved actors andrfacédated to the
way a collaborative is organized and managed. The first sub-group of the internatelated success



factors concerns the characteristics of the individual involved actors. These can on thar@hbave an
influence on §} Eafacity and motivation to address issues of sustainable agriculture. For instance, it
is deemed more likely that a collaborative will succeed in achieving itstgiedf the involved actors
possess a high level of knowledge relevant to addressing the issues at hand (New2§®8)ahs well as
pro-environmental attitudes (Lubell and Fulton 2007). On the other hand tladsability and willingness

of the involved actors to collaborate is partially determined by their knovdedgills and attitudes, e.qg.
their collaboration skills (Oerlemans and Assouline 2004; Mburu and 208k&; Shiferaw et al. 2011)

and their general commitment to collaborative principles (Oerlemans and Ass@@d# Lamprinopo-

lou et al. 2006; Azadi et al. 2010)

The second sub-group of actor-related factors treats the relevant characteristics wofhible group of
involved actors and is concerned with the size and composition of the actor guithpts level of social
capital, as well as with negative group dynamics. These aspects are argued to have aflugriak on
the functioning of the collaborative process, on whether groups work togetbastructively and effe
tively or remain stalled; whether they continue to exist or fall apart. For gkanrust, which is ami-
portant aspect of social capital, can encourage the development of norms of reciprocity and repeated
interaction. This in turn motivates the group members to experiment with coopmratschlager 1995;
Shiferaw et al. 2011). In contrast, mistrust creates a fear of being taken advantdgbwfi(and Wale
2006)and therefore reduces the willingness to cooperate. Negative group dynamicgisweomflict may
impair both the durability as well as the effectiveness of the collaborative in carryinijsoiaisks and
fulfilling its objectives (McDougall and Banjade 2015).

However, regarding several aspects included in this sub-group there is considenatte/exsy on the
way they affect the performance of collaboratives. For instance, it is argued thay highte networks
of relations among the involved actors facilitate collective action butidmlittle new information. In
contrast, in less dense networks new information can become available and fagiibateation but this
information may be difficult to diffuse through the network (Isaac 2012).

Also the internal factors related to the organization and management are madsy uwo sub-groups
The sub-group of organization and management captures factors describing thesropdrandi of the
collaborative. This includes, among other things, features of the objectives lsafuthe collaborative,
aspects of leadership, financial questions as well as the ways in which major decisionseardso
these factors can have an impact on both the effectiveness and durability of a catligbo For m-
stance, similar to the characteristics of the issue addressed by a collaborative also thefkiasks and
objectives a collaborative chooses to pursue can influence the motivation and wewofi the involved
actors to collaborate and to contributedively (Measham and Lumbasi 2013; Newman and Dale 2007;
Shiferaw et al. 2011).

The second sub-group of the organization and management encompasses factors reldtedvay the
business of a collaborative is managed. Therefore, also this sub-gronly ieelevant for collaboratives
that engage in business activities. A good business performance cannot only aientdlihe achiee-
ment of the economic goals of a collaborative but is also likely to suppomtrigbiity by providing suif
cient revenue to the collaborative and its individual members to allow them to keeiheir activities.
This may involve developing and offering products of high qualityb@gret al. 2003; Azadi et al. 2010;
Burandt et al. 2013), skilled marketing of the goods or services at different rsasket application of



methods of professional business management (Carlberg et al. 2003; BurandP@13) as well as the
generation of some surplus, which allows for continued investments in thabcolitive (Azadi et al.
2010) or even profits (Carlberg et al. 2003; Lamprinopoulou et al. 2006; Az4dPe1.0).

3. Methods
3.1 The case-study meta-analysis method

For the systematic integration of the insights of a larger number of qualitative stadées, the case-
study meta-analysig¢ also termed case survey methdds especially appropriate (Lucas 1974je basic
principle is to transform the qualitative case narratives into quantitatiaand thus make them acse
sible to quantitative analysis. For this transformation, a predefined coding scheme is used, wisisitsco
of a set of questions about the case studies to be answered mostly with numerical . Vidiuesthe case-
study meta-analysis draws on a rich account of diverse case material, deyig#fferent researchers
using different research designs, and brings them together under a common concéatonework.
While preserving a large amount of detail of individual case stuttiesmethod allows for much wider
generalization than single or small-N comparative case studies (Larsson 1993; Li#asled@ig and
Fritsch 2009).

Below, we describe each step of the performed case-study meta-andlijsiselection of existing case
studies that are relevant to the research questions; (2) design of a coding scheme, () @iotlie &-
lected case studies by expert coders, (4) statistical analysis of the produced data (Lars3o®ila83
Resource 1 provides a detailed account of the methodology.

3.2 Case selection and sampling

For this case meta-analysis, we defined a casmaatervention (initiative, project, putting a legislation
into practice etc.) which is realized on the local or regional level (i.e. any tove tarm-level andds
low national level), which aims at improving the sustainability of adriellin the concerned locality or
region and is carried out in any EU country in collaboration of several actors.

Thus, aside from collaboratives with ambitious objectives and the intention tzeegéinuine sustai
ble agriculture we also include collaboratives that seek incremental improvements. alete/o rea-
sons for this: First, sustainable agriculture is a very vague and ambiguous concept riGulkdtal 994)
and has been deemed impossible to be defined in a precise and absolute netly {(®95a). Therefore
it is difficult to assert whether a collaborative does in fact aint &t alone attaint ZE o00C[ *ue*S ]v
agriculture. Second, Pretty (1999YEPH « $Z 3§ ~ A EC}v v ,&and smallsteps addee
S} P $Z & v E]JvP }us 1P Z vP ThusSrdtherthan to %xpect @wirrnt initiatives
to perfectly provide for sustainable agriculture, also those initiatives should be valueddhait nece-
sarily treat allsustainability dimensions equally but aim at improvements of the wholenitngegrated
and lasting way (Kemp et al. 2005). Hence, to be considered a relevant case dase meta-analysis, a
collaborative may focus on only part of the sustainability dimensions butsglils to pursue its obge
tives in a way that benefits or at least does not worsen the situation of the remaimimgfocal areas
Key selection criterion is whether there is some evidence that interventions actuallgt @ustainability
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improvements. Cases in which such aims were obviously merely symbolioasthcere were notn-
cluded.

In searching for relevant case studies, different internet-based search strategies were usedliédt pub
tions up to 2014 in English, German, or French were considered. Subsequently, diedipntlications
were screened with two aims: first, to accomplish the identification and matching ofilalicptions a-
scribing the same collaborative because the unit of analysis is an interventioa, publication (Lucas
1974); second, to check whether the described collaboratives indeed matched théidefabove and
were described in sufficient detail. Of the 50 identified relevant and usable case©(diee Resource
1.2) a random sample of 30 cases was drawn for further analysis. The analyzed atilleborere ¢-
cated in Germany (7), The Netherlands (5), United Kingdom (5), Italy (5), AustRea(®e (2), Belgium
(2), and Czech Republic (1). The development of seven analyzed collaboratives stamed @0, thi-
teen collaboratives came into existence in the 1990s and the remainingalabaratives started out
after the turn of the millennium, with the earliest case starting to develop in 1965 lamdbtest in 2010.
Regarding their spatial level, two collaboratives in the sample acted on municipaiver level, four
collaboratives involved several municipalities, six collaboratives spannedroseveral counties, eight
collaboratives ranged over one or several sub-national units (e.g. statesngeeyi and ten collabar
tives focugd on a landscape rather than any administrative unit (see Online Resourc€able Al for
an overview over all analyzed cases).

To illustrate the kinds of analyzed collaboratives, we shortly describe three exgnualses here: The
case of theUplander Farmer DairgStrauch et al.; Knickel et al. 2003; Staub 2008ahéay 1986, when
eight organic dairy farmers foued a cooperative in the Upland region in the state of Hesse, Germany.
Initially, the cooperative sold their milk to another dairy for processing but for severalnsdkey opt-

ed to buy the recently closed local Uplander Dairy in 1996 and startedoegs and sell their milk
themselves. Rates of increase in turnover and prices paid to farmers were remarkable andd@s,of 2
the dairy processed the milk of 130 organic dairy farmers, thus enabling and supporting théieactiv

In contrast to the bottom-up initiated and purely farmer-led initiative of theddpler Farmer Dairy, the
case of theGailtal Alp cheeséRytkdnen and Gratzer 2010; Borg and Gratzer 2013; Gratzer 2013) was
initiated from the top down and included several types of actdise case started with the foundation of
§Z "< EBSv E PE CEu EI S]vP '_ } &% ptEasihthia, AusEid in (L1983ETHog-€8 §
poration soon identified the Gailtal Alp cheese as a promising candidate for appliéatiarProtected
Denomination of Origin (PDO) at the EU. This cheese was produced with long traditionrtbgrfou
mountain chalets in the administrative district of Hermagor. With the aim of halting ¢éoére of farms

and local dairies and protecting a traditional, extensive way of livestock reamnthgheese production,

the state-owned corporation initiated local activity groups and networks among diffeargatested
local stakeholders,. These groups, which included farmers, chalet owners, and local lessprepsired

the application for a PDQO’he PDO certificate was granted in 1996. The very small scale cheese-produ
tion itself is of lesser economic importance for the region. However, an annual faasttiated in 2001
related to cheese and ham from the Gailtal has had great positive effects on tourismgngasy and
handicraft. Although the state had a very important and proactive role in thinbag of the process, it
later shifted responsibilities to the stakeholders.
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Different from the two previous examples, the case of Barish Grasslands Projgthgram et al. 2008;
Peterken 2010, 2013) did not include the commercialization of spgeifitucts. In the communities of
Brockweir, Hewelsfield, and St Briavels in Monmouthshire, UK the fields of a former conatdargely
remained in a semi-natural state. These fields were mostly owned by smallholdersabresidents who

let their fields to farmers based on informal contracts. When the BSE and Food arid disease crise

Jv 8z v }(8Z i6di[* E spoS Jv ]v E - MHE p E dbreakddlznof E] S]}ve
their informal arrangements that had supported conservation of the landscape. Thus, in 200ke$cal
dents set up a parish organization with the aims of helping residents to maintainfigtlds as flowery
grassland and to increase interest in and knowledge of the surrounding landscape. Bygmhyagiua-

tion (lectures, field meetings, school programs, publicatioasigld-by-field survey, sharing knowledge
and advice, and helping field owners to enter agri-environment schemes, the intervention has @aeated
community network of local people (residents, farmers, smallholders), who want to marahean-

tain their fields for biodiversity benefits.

3.3 Coding scheme

The coding scheme (see Online Resource 2) contains precise and operable definttierisegfconcepts

to be analyzed. These ag the kinds and ambitiousness of the environmental, economic, and social
goals of a collaboratiyé) the dependent variables (success criter@Yhe independent variables (su
cess factors). Included in the latter were all factors retrieved from the reviewed litergsee section
2.2.2. Moreover, the coding scheme includes control variables capturing informatiort #®available
publications describing the case (e.g. involvement / neutrality of the authors)eisas information
characterizing the collaborative (e.g. start year, multi-level aspects, involved actors).

Some of the identified success factors can vary significantly during the trajectargadfaborative (e.g.
trust) and literature provides little clarity as to the point in time at which thegtter most. For this ra-
son, these success factors were translated into two variables, one evaluating the presence ofdhe fa
at the outset of a collaborative, the other variable doing the same at the latestikmpoint in time.

Most variables in the coding scheme are questions about the case at hand and are ass\atyed with

a numeric code. Answers are mostly expressed on a metric scale from 0 tdldt ®ina five-point Ld-

ert-scale. Additionally, the coding scheme requires for all variables a codessixpy¢he degree of rali

bility of information on which the answer is based. These reliability codegré@E}u i u Vv]vR- Z]Jvepu((
cientinformatov A Jo o [ §} T u Vv]vP Z A%o0] ]3U § Jo v €& o] o ]Jv(}CEu

3.4 Coding procedure

After a pre-test, coding of the case studies was shared between the first author and a student assistant
The case studies were mainly coded by only one of the co8ersen case studies were coded by both
coders in order to compare coding results, discuss strong deviations, and edgisgy if needed (cf.
Lucas 1974). Afterwards, both code lists were consolidated into one code tsidwfating the weighted
means of the codes, using the reliability values as weightseover, interrater agreement was deate
mined with an average, value (James et al. 1984) of 0.86 across all variables (standard deviaépn 0.1
With that, interrater agreement was at an appropriate level, indicating a high degree of agreeident.
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ditionally, for the cases coded by one coder, steps were taken to increase reliabiliy codes, such as
cross-check of the codes by the other coder.

3.5 Data preparation and analysis

The aim of our analysis was to determine which of the independent variables (representing suceess fa
tors) have decisive effects on which dependent variables (representing success criteria).

We applied a stepwise exploratory approach to reduce complexity and arrive at roligttarpretable
results. As a first step, we simplified and aggregated the measured constructs by means of principal
component analyses (PCA) with oblique rotation (promax) on conceptually relatiadble subsets wiit-

in each of the success factor sub-groups (see section 2.2.2). Where feasible, Pafemtbgse vad-

bles into a smaller number of components, which represent more general constructs.PlBWids able

to reduce the dataset without losing much of the information provided by the agiariables. All ana

yses were evaluated using Kaiser-Meyeol]v u suE  (}E °* u%o0]vP <p C v ESo
sphericity, which for all analyses yielded acceptable results. All resulting constructs have acceptable rel
ability, with E€}v Z[* 0% Z (.74 @oranoreSinformation see Online Resource .JA8ditiond-

ly, for the factors that can vary strongly over time, we calculated the differences between the variables
evaluating these factors at the beginning of the collaboratives and at the latest knawhipdme. This

way, additional variables representing the change of these factors over time were created.

Second, we mapped potential relations between dependent and independent variables by means of
correlation analyses. Spearman rank correlations as well as partial correlations, that assesssridati
tween variables and control for potential confounders, provided a rolm&rview over covariance
structures in our dataset and facilitated subsequent variable selection for regression models.

Finally, we performed multiple regression in order to assess in a broader estinvetiich of the selde

ed success factors impact on which success criteria. For the regression models, all independent variables
were considered that proved to have a significant and robust relation with one of the depevaaat

bles. Due to the small sample size, models were restricted to a maximum of four esribbéreforewe
assessed different models with varying combinations of variables from at leastfttie onajor factor

groups (external, internal actor-related, internal management-related). We evalutdtedregression
models regarding the assumptions of normality, linearity, multicollinearity] hamoscedasticity to
evaluate their generalizability. We finally selected those models with the smabdst of the Akaike
information criterion (AIC).

4. Results

A list of the frequency, mean values and standard deviations of all independent variatheetin the
regression models as well as success criteria ratings of the different cases are provided @nR&nlin
source 1.4PCA proved feasible for numerous groups of related variables Therefore, many\afriae
bles included in the regression models are aggregates of several individual variabée$o a high
amount of missing values in the independent variables, all of our regression navdelmsed on &
tween 19 and 22 cases.
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Table 2: Regression models explaining outcomes for the different succetssiarfor collaboratives for a more sustainable agriculturé. W

_1v]

§ 87 8

ADbEE ]

tained through PCA and therefore includes several aspects. In the descriptibtisegse variables, (+) indicates that an aspect is positively relaiedhe regression coefficient of

the PCA-variable, (-) indicates a negative relation.

Dependent variable:

ACHIEVEM. ACHIEVEM. ENVIRO ACHIEVEME®- DURABILIT ACCEPTAN
SOCIAL GOA MENTAL GOALS NOMIC GOALS
External success factors
ISSUE CHARACTERISTICS (PCA) -0.358" - - - -
Includes several features of the addressed issue like public good (-pgmdduction of  (-0.583, -
benefits character (-) as well as possibility to store the benefits of the igguand d- 0.132)
pendence of the involved actors on the issue or its resolution (+)
PRODUCT DEMAND END - - 0.392° - -
General demand for the products of the collaborative at the latest known pointnie. ti (0.096, 0.88)
Internal actor-related success factors
DEVOTEDNESS END (PCA) 0.310° - - - -
/v op e« §Z ]vA}olAyalty t§ fFard satisfaction with (+) the collaborative, (0.095, 0.525
their motivation for active participation (+) as well as their general environmental v
(+) and commitment to collaborative principles (+) at the latest known pointrie.ti
KNOWLEDGE ISSUE AVRG - - - -0.338 -
Average degreg ( §Z ]vA}oA knowied@e«bout and relevant to the addresse (-0.679
issue. 0.002)
EXT REL MIN - 0.266 - - -
Baseline of relations that existed between the involved actors before the stareof th (0.071, 0.42)
analyzed collaborative.
NETWORK DENSITY DIF - - - 0.196"" -
Change of actor network density between the beginning of the collaboratidethe (0.073,
latest known point in time. 0.320)
TRUST END AVRG - 0.440 - - -

Average trust between all involved actors at the latest known point in time.

CONFLICT END -
Level of conflict between involved actors at the latest known point in time.

(0.042, 0.838)

-0.292
(-0.578,
-0.006)
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Dependent variable:

ACHIEVEME! ACHIEVEMENT ENVIR  ACHIEVEMENT DURABILIT ACCEPTAN

SOCIAL GOA MENTAL GOALS ECONOMIC GOAL
Internal success factors related to organization and management
INITIATIVE ATTRACTIVENESS) - 0.405 - -
Includes a narrow range of objectives (+) that favor individual rather than co#lectiv (0.022, 0.88)
interests (+) and are highly relevant to the involved actors (+) as well as #terea of
strong incentives to pursue the objectives (+) and to collaborate rather thacttond-
vidually (+).
FINANCIAL RESOURCES 0.292 - -
Average sufficiency of overall available financial resources. (-0.016, 0.600
FINANCIAL RESOURCES DIF - 0.392" - - -
Change of the sufficiency of overall available financial resources betweambegof (0.147, 0.637)
the collaborative and the latest known point in time.
PRODUCT IDENTITY QUAPITX) - - - - 0.253
Includes the uniqueness (+) and quality (+) of the products of the collabemsdiwell a (0.007,
the choice of a product name that refers to the location where it originates frgm (+ 0.463)
BUSINESS PROFESSION®GRY - - 0.517" - -
Includes high competence in marketing the goods or services of theboddhtive (+) at (0.248,0.787)
different markets and througtifferent marketing channels (+) as well as the applic
tion of methods of professional business management (+).
INVESTMENTS - - - 0.389" -
Extent of continuous investment in the collaborative. (0.205,
0.573)

Constant 2.109” 1.208" 1.891" 3.656 3.320"

(1.189, 3.029 (0.120, 2296) (0.941,2.840) (2.497 (3.02Q

4.816) 3.620)
Observations 19 20 20 19 22
R 0.679 0.656 0.648 0.713 0.315
Adjusted R 0.615 0.591 0.582 0.656 0.243
Residual Std. Error 0.471 0.534 0.589 0.395 0.552
(df = 15) (df = 16) (df = 16) (df = 15) (df = 19)
F Statistic 10.590~ 10.158" 9.825" 12.448" 4.375%
(df = 3; 15) (df = 3; 16) (df = 3; 16) (df =3;15) (df=2;19)

AIC 30.823 37.169 41.154 24171 41.054
Note: "p<0.1," p<0.05,” p<0.01
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The following sections present the modeling results (see Online Resource 1h& fassessment ofsa
sumptions of the different models). Table 2 presents an overview of the regressionsnedeh relating
to a different success criterion as dependent variable. As we restricted our models to cantadx-
mum of four variables and selected for each dependent variable the variable combimagiking up the
model with the smallest AIC, the models in Table 2 contain different sets of variables.

4.1 Factors influencing success of a collaborative in terms of the achievement of its goals

All of the models explaining the achievement of the different kinds of goals presenhiggryegression
coefficients (adjusted R-squareetween 0.58 and 0.62). Thus, they explain a very large amount of the
variance of the respective success dimensions.

According to our results, for the achievement of the social goals of a collabothéweharacteristics of

the issues addressedv. $Z ]JvA}oA §} E «the cdllhbdratives it the latest known point in
time are especially relevant. Regarding the former, collaboratives are more likely to extihégrv social
goals if the addressed issues can be characterized as a public good and co-pnedfubdoefits prdo-

lem; if the benefits of the issue cannot be stored (which is the case e.g. for clean air or the beauty of
landscape, which are typical public goods); and if the issue is of less impottatiee involved actors,
that is if they are not dependent on the solution of the issue. The sufficiency of bfieaicial e-
sources does not show a robust significant effect (confidence interval of this eaciatains zero).

When it comes to the achievement of environmental goals, a collaborative is morettiladhieve these

goals if the involved actors get to trust each other to a high degree towards the later staties aul-

laborative and if the sufficiency of the overall available financial resources improeesime. Thereby,

Zu((1] 1] v C[u ve ZZ AJvP Vv}uPZ 8} EEC }us 3Z 3§ Ik [X OyUsIEVO }(
vant for the achievement of environmental goals are a high baseline of pre-existatgpns among the

actors involved in a collaborative (i.e. all involved actors knew each other befoeasittb some -

tent).

The relevant factors supporting the achievement of economic goals are professional busaresgg-m
ment and the attractiveness of a collaborative to the involved actors. The latted#slamong other
things choosing objectives and tasks that are of high relevance to the idvabtiters and favor their
individual interests rather than collective benefits. An additional relevant factor for the \zahient of

the economic goals is a high demand for the products of a collaborativeedatest known point in
time.

4.2 Factors influencing success of a collaborative in terms of the durability of its achievements

Also in case of the durability of the achievements of a collaborative, the regmessidel explains a very
large amount of the variance (adjusted R square of 0.66). The model deems the follagiorg reé-
vant: continued investments in the collaborative (e.g. in infrastructure, marketing cangaigining
etc.) and an increasing density of the network of relations among the involved actersatiér means
that the involved actors establish more relations among each other over time. Also this ocwodains
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an additional variable with p>0.1 whose confidence interval contains zero andevdooselation coefiF
cient is therefore not significant (knowledge of the involved actors about the addressed issue)

4.3 Acceptance of a collaborative

Compared to the aforementioned regression models, the model for the acceptance of collabsrati
explains a low amount of the variance (adjusted R squared of 0.24). The modetesdhat the factors
that are decisive in influencing the acceptance of a collaborative itself are a low levelflaftdmetween
the involved actors at later stages of the collaborative and products and services of cleanignd
identity as well as high qualityif the collaborative markets any goods or services at all.

5. Discussion

Figure 2 summarizes which of the success factors impact on which success criteria ofatolebior a
more sustainable agriculture& JE+38 v (}E u}*8 }JuE E epode «Z}A 37 § §Z E
which alone could ensure wholesale success: Although we assessed in a multi-step ner@tiedara-

bles of our coding scheme for their influence on the different success criteria, ne singgess factor
proved to have a significant impact on all success criteria. Thus, for each success erithffierent set

of factors is decisive.

Perhaps the most important finding acamore general level is that more internal factors than external
factors show an impact on the success of a collaborative (we identified ten internal factote/@mes-
ternal factors, see Figuré.ZThus, we conclude with some caution that the performance of a collabor
tive is largely in the hands of the collaborative and its actors, andtordylesser degree subject tx-e
ternal circumstances.

Furthermore, our results uncover a trade-off between social goals and economic achieveRwentse
achievement of economic goals, it is favorable if the collaborative pursues obgdhiat are of high
relevance to the involved actors and contribute to the involved} E «[ ]v ]Alin{erest rathér than
to collective goals. In contrast, the achievement of social goals is molg ifikke involved actors are
little dependent on the addressed issue and if it is a public good or casptiod issue, which is of o
lective rather than of individual interest. This finding shows that collaborativespiliaa greater focus

on either economic or social achievements are more likely to succeed. However, at the same tirde we di

not find a trade-off between environmental and the other goals. Thus, while a collaborasiyseed to
decide whether social or economic goals are of greater importance, it is possible to ammg&aammen-
tal goals along with economic and social goals.

Additionally, our results highlight the importance of success factors related todassand finances as
they are central for many different success criteffaa collaborative includes the marketing of goods or
services, it is important that business and marketing are carried out in a professional wsaglstha-
tails assuring that the offered products or services have a unique identity and aredfogality. Fur-
thermore, availability of sufficient financial means facilitates the achievememneironmental goals
and continued investments into the collaborative can increase the durability of thedbooative On first
sight, these findings seem to be rather self-evident, especially the importance of buaimg$imance-
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related factors for economic achievements. However, these findings tell an imporssdneAlso for
initiatives aiming at the improvement of the sustainability of agriculture, pure idedbsnot sufficient.
Also classic economic criteria have to be taken into account to supportad@ative in achieving all of
its goals in a durable way. Yet, as the generation of surplus profits did nat pydae decisive factor in
our analysis, the main focus regarding these financial aspects is on econonility wiather than on
profitability, i.e.on having enough means availalite the collaborativeto carry out its functions and to
make continuous investments to improve its operations.

Figure 2 Impacts of the success factors on the different success criteridir@ons arrows represent positive effects, dashed
arrows negative effects& }@E §Z ( S}E Z]eep Z & § E]3] [U AZ] Z 3Z 1WP Jv v&JEJu 3}u% v }A
of several aspects, it is important to understand in which way its different aspects affect theeaement of social goals.
Therefore, for this factor, the effects of its single aspects are shown here

For success factors that can vary to a great extend over the trajectory of a collabpraé assessed
their status at the beginning and at the latest known point in time as well as their ehavey time
Therefore, our analysis provides more detail about the point at which theserfaate crucial. For these
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factors, we found that either their change over time (for network density) or their status at thetlat
known point in time matters (for product demand, devotedness to the collaborativet, ansl conflict).
However, our results do not reflect cases of collaboratives that do not even takkieffo e.g. strong
distrust, conflict or absence of commitment and motivation for a cause because suchacasesely
reported (publication bias). Thus, while we need to keep in mind that completersanitial cond
tions might impede a collaborative from taking off, success of a collaberfativa more sustainable agr
culture seems to depend less on the given conditions encountered at its outset and rathier way it
develops over time.

What is more, our results also shed some light on the conceptually ambivalent effects of thedkacto
network density (see section222). According to our results, it is not the absolute network density but
rather an increase in network density over time that matters for the durability of a colidibe and its
achievements. Thus, one can say that durable collaboratives manage to consolidate theinskipto
over time. This finding is also in line with findings from Berardo and S@@dl@): They posit that actors
in newly emerging policy arenas seek to establish relations with prominent parmerslér to discover
collaborative possibilities. This process creates high bridging capital in a netwock, allows for eff
cient information exchange and is a characteristic of loose networks. However, as thegretieyna-
tures, the advantages of bridging capital fades and bonding capital becomes manganipln this po-
cess the number of strong ties as well as the level of reciprocity increase landaaldressing more
complex cooperation problems by providing credibility.

6. Conclusions

In this paper, we aimed at assessing which factors influence the success of local and redair@heol
tives for a more sustainable agriculture. To this end, we cordletase meta-analysis of 30 collaber
tives from differentEUcountries We considered a wide range of factors suggested to be relevant in the
related literature. Our results provide insights not only on the kinds of decsiecess factors and the
ways they impact on success of collaboratives (i.e. which success criteria they affectplneigalrding

the stage at which certain factors play a role.

Overall, our results show that there is no silver bullet: For each success criterion (achieo¢@erity-

ical, social, economic goals; duraliliacceptance), a different set of factors is decisive. Consequently,
there is no selection of factors that, if addressed adequately, could ensure wholesale docczssl-
laborative However, while we identified a trade-off between social goals and economic benefittidwe
not find a trade-off between environmental and the other goals. What is more, walfsaxeral aspects
related to finances and business managemintontribute to almost all success criteria. In sum, while
there is no simple way to achieve overall success and some priorities have to ibésgebssible to pu

sue different success criteria simultaneously and thus render a collaborative successful in macitgrespe
Importantly, our results show that economic viability of a collaborative (i.e. théyatnl sustain itself
financially) is a precondition for overall success: If a collaborative cannohaentiue to lacking ex
nomic viability, it can no longer deliver as well in an ecological or social sense.

Furthermore, our results give reason to be optimistic about the performance of coll@eEsalnternal
factors, i.e. the way collaboratives are composed and managed, are likely eogheater influence on
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the performanceas uncontrollable external conditions. Additionally, with the exception of exelm
adverse initial preconditions, conditions encountered at the outset of a collaboratera s@ matter less
than the way thee conditions develop towards later stagedso, the process of growing together itself,
which is reflected in an increasingly dense network of relations, helps the collaboaativigs achiee-
ments to persist. Therefore, rather than depending on external and predefined conditions, suacess r
ther is a result of the agency within the collaboratives.

Despite this positive outlook, we point out that that even the most successfalbaolitive arrangement
is never entirely perfect (Mfune 2014) and that collaboration is not a panacea. Thisdrigi the fa-
sibility and usefulness of establishing a collaborative have to be carefully pondeesthnsituation
(Emerson and Nabatchi 2015).

Although our results contribute to clarifying which factors are especially important fostlkeess of
collaboratives for a more sustainable agriculture, our analysis presents certain challdrag could be
overcome in future research: On the one hand, our analysis builds on a relatively small chanplee-
ized by a great variety of collaboratives. Thus, future research could conduct an anatilsistsithe
one described here on a larger set of case studies or on more homogenous setRlodratives, e.g.
just on farmer cooperatives or just on multi-stakeholder initiatives. Furthermore, with its gakgn
nomothetic approach our analysis tells little about the causal mechanisms threbgih the identified
relevant factors influence the success of a collaborative. Therefore, we recommend witltnGoertz
(2017) to combine the case meta-analysis with thorough within-case inferenmedén to identify the
causal mechanisms underlying the statistical relations found here.
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Online Resource 1.1 - Detailed description of the methodology

1. Case selection and sampling

For this case meta-analysis, we defined a casmnaatervention (initiative, project, putting a legislation

into practice etc.) which is realized on the local or regional level (i.eeaaldbove farm-level and

below national level), which aims at improving the sustainability of algmieuin the concerned locality

or region and is carried out in any EU country in collaboration of several actors.

Thus, aside from collaboratives with ambitious objectives and the intentiorretlize genuine
sustainable agriculture we also include collaboratives that seek incremental immpeo¥s. There are

two reasons for this: First, sustainable agriculture is a very vague and ambiguous condefarn(@ual.

1994) and has been deemed impossible to be defined in a precise aotutgbsiay (Pretty 1995)
Therefore it is difficult to assert whether a collaborative does in fact aimhlat alone attaint ZGE o00C|
sustainable agriculture. Second, Pretty(1999E P « $Z § ~ A EC}v v 81| euo00 S %e°U
added together can bring }us P Z vP ]Jv §Z V _ ~% X 10ieX dZpueU & $Z & §
initiatives to perfectly provide for sustainable agriculture, also those inigatishould be valued that do

not necessarily treat all sustainability dimensions equally but aim ptawements of the whole inra
integrated and lasting way (Kemp et al. 2005). Hence, to be considerelgwant case for our case
meta-analysis, a collaborative may focus on only part of the sustainabilityndiores but still needs to

pursue its objectives in a way that benefits or at least does not worsen the situation of thénmegya
non-focal areas

In searching for relevant case studies, different search strategies were used such as searches in
databases (mainly Scopus) and web search engines (Google Scholar) with search strings derived from th
definition above; search in conference abstracts and on web pages of relevant resegjectisp as well

as following up on references to other cases in already found texts (snowballiogdidered were all

kinds of publications, from peer-reviewed journal articles over book chafite project reports, in the
languages English, German, and French published up to and including 2014 thehsearch was
concluded.

In a further step, all found publications were screened with two aims: first, to accsgmptie
identification and matching of all publications describing the sanllatworative as the unit of analysis is
an intervention, not a publication (Lucas 1974); second, to check whether thellmsaollaborative
matched the definition above and was described in sufficient detail. For the latter, instestadlishing
rules for exclusion of a case as proposed by Lucas (1974) and Larss®n ({@%@lerived criteria for
inclusion of a case from our case definition. Thus, a case was deemed relevarsiabiel itiit featured



all of the following criteria and if sufficient detail was providedha available publications on each of
these criteria:

x Does the case describe dntervention (in contrast to, for example, accounts of historical
trajectories of the agriculture in a given region in general)?
Did the intervention take place in &lJ country
Was the intervention located on atgvelabove a single farm and below the national level?
Did the intervention pursuesnvironmental, economic, and social objectiesereas these
different spheres did not have to receive equal weight)?

X Was the intervention realized itollaboration of different actors (in contrast to e.g. initiatives for
improved sustainability within a single company or long-standing farmeresatipe)?

Additionally, there also had to be sufficient information omtcomesand generalcontext of the
collaborative. Different from Larsson (1993) AZ} +3 0]+Z <u v3]3 1A @e EJrv }(
% P o (JE 3Z p((11v e I IV(}EU 3]}vU Z E =ppd 1 W(C AN BI(3E u} 6]

aspects of the criteria above were described, independently of the amount of text dedicated to this tas

Out of the 50 identified relevant and usable cases, a random sample of 88 was drawn that was
analyzed in the subsequent research steps (Tabje E1

2. Coding scheme

The coding scheme contains precise and operable definitions of the key concdpgsatmalyzed and
consists of six parts. In the first pageneral informationabout the case and the available publications
describing the case is captured. This part mainly includes case quality esrébsuggested by Lucas
(1974) and Larsson (1993). These variables are introduced to allow contrailefeftis of e.g. amount

of available information, kinds of publications, and time period in wthehcases took place. Controlling

for these effects is deemed preferable to excluding caseante. In the second part, information
characterizing the casis gathered, such as the level at which the collaborative was located, the way it
was initiated, actors that were involved etc. This is followed by a third part asking fentnmental,
economic, and socigloals of the interventiomnd rating the ambitiousness of the goals of each of these
areas.

The fourth part of the coding scheme contains thdependent variablesThus, the variables in this part
ask for the presence cfuccess factorsSihey were retrieved in two ways: On the one hand, all factors
suggested in the reviewed literature to have an impact on the success of collaeosdforts were
transformed into variables and included in the coding scheme. In order taaeahe impact of factors
that can have differing presence and influence on collaborative performance at diffetagés were
translated into two variables, one evaluating the presence of the factor at the ootseicollaborative,
the other variable doing the same at the latest known point in time.

The fifth part of the coding scheme contains itependent variableHere, thesuccess of the analyzed
collaborativeis evaluated by assessing how a collaborative performed regarding the different success
criteria.



TableAl Overview over the analyzed cases

Case name Country Start Level Description Goals
year
Alce Nero Italy 1977 Subnational Initiative for the production Organic production, "living in harmony with
(region) and processing of organic nature", job creation, preservation of rural anc
wheat in the Marche region. agricultural values and traditions, reversing
large-scale out-migration, strengthening rural
identity.
Allmende Kontor Germany 2010 Submunicipality Community garden on a Creation of a networking site for urban
Tempelhof former airport in the city of gardening initiatives, raising awareness abou
Berlin. how food is grown, generating opportunities
for urban residents to partake in this process,
participative involvement of citizens in issues
climate protection, biodiversity, urban ecology
and city planning.
Altmuhltaler Lamm  Germany 1996 Landscape Multi-stakeholder initiative for Landscape preservation, nature and
the establishment of a label  biodiversity conservation, ecological grazing,
for regional sheep products  better income for shepherds, regional
from the valley of River marketing, preservation of cultural heritage,
Altmnhl. strengthening regional identity, better life-
guality for shepherds.
AOC Beaufort cheese France 1965 Landscape Collective of milk and cheese Marketing and promotion of Beaufort cheese,
collective promotion producers in the Beaufortain control and improvement of product and
system and Tarentaise regions in processing quality, added value, assure price
Savoie county. stability, landscape conservation, local
development, support of mountain agriculture
strengthening local identity.
Associazione Crocus Italy 2002 Cross- Farmer association for saffror Reintroducing and cultivating saffron as an
Maremma municipality cultivation in the Maremra alternative agricultural product, strengthening

region.

local identity, attracting rural tourists and theit
money, leaving behind conventional
agriculture, new economic outlet, getting
together like in the pas



bergisch pur

Biobourgogne
Viandes

Biomelk Flanders

BioPlus Berlin-
Brandenburg

Bioregion Moorbad
Harbach

Germany

France

Belgium

Germany

Austria

1996

1994

2001

1990

1990

Landscape

Subnational
(administrative
region)

Cross-
subnational
(regions)

Subnational
(state)

Cross-
municipality

Multi-stakeholder initiative for
the establishment of a regione
brand in the Bergisches Land
region.

Initiative of organic cattle
breeders in the Burgundy
region.

Organic milk dairy cooperative
in the region of Flanders.

Regional branch of a national
organic farmer association
founded after German
reunification in the re-
integrated East German state:
of Berlin and Brandenburg.
Limited liability company
founded by a local
entrepreneur, farmers and
municipalities for the
restoration of the local cultura
landscape in the region aroun
Moorbad Harbach.

Ecologically friendly farming, reduced resourc
use, high product quality, increased income ©
farmers, establishment of a regional marketin
system and with that short and low-cost
transportation ways, rural development of
regional cultural landscapes, provision of
sustainable products to consumers.
Organic farming, natural breeding methods,
organizing a regional supply chain, collecting
v u El S]JvP uu &Ee*[ Vv]u o
for farmers, creation of jobs, close contact wit
customers, intensifying the network of region:
food chain stakeholders.
Maintaining organic dairy farming with
relatively high standards for animal productiol
of the national organic label, guaranteeing the
collection rounds of organic milk in the region
providing a price premium for the producers,
having control over the marketing and use of
§Z uu Ee+[ uJolU EpE o A
strengthening small-scale farms.
Support of sustainable forms of cultivation,
especially organic farming; strengthening
members economically; strengthening of the
region.

Conservation of the cultural landscape, orgar
farming, use of local species for crops and
livestock, high quality processing, support of
regional economy (tourism), ensuring farmers
income and livelihood, local rural developmer



Dartmoor Farming UK

Futures

De Hoeve Pork The
Netherlands

De Westhoek Belgium

Hoeveproducten

Gailtal Alp Cheese  Austria

Graig Farm Network UK

2009

1996

1993

1989

1988

Landscape

Cross-
subnational
(provinces)

Cross-county

County

Cross-county

Multi-stakeholder pilot project

for the management of puldi

environmental benefits of the
ESu}}E[s u}}E&o v

Pig meat supply chain coverir
various Dutch provinces.

Farmer initiative for direct sale
and promotion of farm
products under a common
label in the Westhoek region.

Government induced multi-
stakeholder activity groups
and networks for the
establishment of a Protected
Nomination of Origin (PDO) fc
local cheese of the alpine
valley Gailtal.

Farmer network for organic
livestock production in mid-
Wales.

Managment of natural habitats and
biodiversity, protection of watercourses,
management of archaeological sites, increasi
the delivery of outcomes on commons land ai
with that economic benefits for farmers, active
participation of local farmers in land
management, greater and common
understanding of the idea of ecosystem
services and agri-environmental schemes (Al
Sustainable pork production, development of
robust chain concept for sustainable pig meat
production, reconnecting regional pig farming
with society and rural landscapes, creation of
room for manoeuvre in standardized
governmental environmental regulation for
alternative approaches for the realization of
sustainability goals.

Environment-friendly production, regional
direct selling and promotion of farm products,
higher sales, improvement of product quality,
strengthening of regional identity, improving

( Eu EJ[* 0]A 0]Z}} U EPE o
Halting the decline of farms and dairies of the
Gailtal, enhancing the incomes of farmers ani
other food producers, protection of a
traditional, extensive way of livestock rearing
and cheese production.

Small ecological footprint through organic
farming, fair prices for producers, ensuring
markets for famers to sell their meat,
production of high quality meat which offers
benefits for consumers, transparency.



Het Groene Woud The 2006 Landscape Farmer driven initiative for Preserving and increasing landscape quality,

Netherlands regional branding in the regional branding to strengthen regional
National Landscape Het economy, creation of future perspectives for
Groene Woud. the agricultural sector, high quality products,

collective action among rural entrepreneurs,
rural development.

Hirschbach Austria 1986 Landscape Cooperative for the Organic instead of conventional production,
Bergrauter- production of mountain herbs securing income of the members to ensure
genossenschaft in the Munhlviertel region. their full-time farming jobs, production of high

guality goods, preservation of local farms,
transparency for consumers.
MangioCarneBio Italy 2004 Subnational Farmer initiative for the Organic farming, animal welfare, finding
(region) marketing of organic meatin regional markets for and promotion of organic
the Emilia-Romagna Region. beef, higher and stable prices, strengthening
local identity, establishment of direct produce
consumer relations.

Northern Friesian The 1990 Landscape Collective of regional Bird protection in terms of optimizing the
Woodlands Netherlands cooperatives for the E JvP epu e }(8SZ o0 Irs ]
cooperative - Black- integration of farming with reduction of nitrogen losses and ammonia
tailed Godwit bird protection in the emissions, farming in accordance with policy
protection Northern Friesian Woodlands. targets, strengthening the sense of local
identity, preserving historical landscape.
Palermo Organic Italy 2006 Municipality Multi-stakeholder initiative for Support of organic farming, direct sale / short
Farmers Market setting up an organic farmers supply chains, close consumer-producer

market in the city of Palermo. relations, provision of local and organic food t
the citizens of Palermo.

Parish Grasslands UK 2001 Cross- Community network of local Restoring and maintaining the biodiversity of
Project municipality residents, farmers, and grasslands and the intactness of the ecosyste
smallholders in the enabling financial support of activities of

communities of Brockweire,  smallholders, especially their management fo
Hewelsfield, and St Briavels tc biodiversity benefits, arousing interest for anc
manage and maintain their  increasing knowledge of the surrounding
fields for biodiversity benefits landscape.



Pistoia Mountains
Raw Sheep Milk
Cheese

Pontbren Group

Qualitat aus
Brandenburg

Regionalwert AG

Italy

UK

Germany

Germany

2000 County

1997 Landscape

1992 Subnational
(state)

2006 Cross-county

Multi-stakeholder initiative for
the preservation of the Pistoia
Mountains Raw Sheep Milk
Cheese in Pistoia province in
Tuscany.

Farmer-led project to integrate
woodland management and
upland livestock farming in
mid-Wales.

Regional union (multi-
stakeholder) for organic
farming in the state of
Brandenburg

Citizen shareholder
corporation that supports the
development of organic
agriculture and the
establishment of a local
sustainable food supply chain

Raw milk cheese production in compliance w
the hygienic requirements, preserving
traditional landscape, preserving the quality
and traditional characteristics of the Pistoia
Mountains Raw Sheep Milk Cheese and its
production process, opening new markets for
local products, improvement of farmers'
livelihoods, giving producers a chance to
survive in the long term, rural development.
Delivering environmental services as part of
productive upland livestock farming,
environmentally friendly livestock farming,
creation of wildlife habitats, restoring
woodland and hedges, improved livestock
shelter, cost-effective integration of agricultur:
and woodland management, cost reduction,
add value to products, development of a mor
financially sustainable supply-chain,
improvement of prospects for the next
generation on family farms, collective action.
Welfare-oriented animal husbandry,
environmentally friendly soil cultivation,
preservation of agricultural holdings in
Brandenburg, competitive marketing of
agricultural products, high product quality,
rural development.

Organic farming, regional sustainable food
supply chain, facilitating the entrance of youn
farmers, maintaining existing farms, engaginc
research on indicators for an assessment of
socio-ecological norms, establishing a region.
network of stakeholders, maintaining the

in the region around the city o agriculture of the region, regional developmel

Freiburg.



Tablehurst and Plaw UK 1995 Municipality
Hatch Community

Farms

Tradice Bilych Karpat Czech 1990 Landscape
Republic

Uplander Farmer Germany 1986 Cross-county

Dairy

Waddengroup The 1994 Landscape

Foundation Netherlands

Zeeuwse Vlegel The 1983 Subnational
Netherlands (province)

Two farm businesses in the
county of East Sussex that
realize biodynamic farming
and are owned by a co-
operation of citizens of the
local community

Civic association of farmers
and ENGOs for the
preservation of the diversity o
natural and cultural heritage ir
the White-Carpathian
mountains.

Organic milk dairy cooperative
in the Upland region.

Multi-stakeholder initiative for
the production of regional,
sustainable products in the
Wadden region.

Multi-stakeholder initiative for
the sustainable production of
guality baking wheat in the
province of Zeeland.

Biodynamic farming, local food production an
consumption, little transport, self-determined
prices for products, self-sustaining farms,
community participation, close relations
between producers and consumers.

Reviving traditional products; re-localization ¢
production; building of trust-based relations
between producers and consumers;
preservation of the regional identity; support
the operations of small-scale fruit-tree grower
other farmers, and craftsmen; maintenance
and development of the diversity of natural ar
cultural heritage.
he }( 0} 0 & «}pE U A}] v
ulo *_ U v} ep%%}ES }( Po}
improvement of the sustainability and the
livability of the rural areas; strengthening new
institutional forms like farmers co-operatives;
Jvepu & JvA}oA u viU ~(}} ]
raising regional attractiveness and supporting
tourism; fair distribution of value added to the
actors of the chain; support of the rural
economy.
Developing collective capacity in producing
primary products, processing, distribution anc
sales, production and marketing of ecological
friendly and regionally specific high quality
products, creating synergy within the Wadder
Sea community.
Sustainable and profitable cultivation of high
guality baking wheat; reduction of the distanc
between producers and consumers.




The variables in the coding scheme are questions that are asked about a case and are answered usually

with a numeric code. Answers are mostly expressed on a metric scale from Oraldsr 8 a five-point

Likert-scale. In the descriptions of the variables themselves, only the endpdintese scales are

labeled. Nevertheless, in an introductory part of the coding scheme that espllaéncoding rules, all

points of the response scale are labeleA]3Z P v E 0 0 0°* ~ XPX AT }EE *%}v « §}
~Z %% 0] ¢ §} u Jpu AES vS[e_X dZ } JvP o Z u]lv €eEPvvdu]lv oW pRE [E
v <u 0]3 8]A A E] o0 X D}*3 A (E] o0« o0} oopl¥gaes notAprto}( ~vI _ ]
§Z . v "“E/>_]( AJo o JVv(}EuU 3]}v J* Vv}8 epu(YI}J®BE SPuuekX 3 o

Additionally, the coding scheme requires for all variables a code exprdbsirdegree of reliability of

information on which the answeris « U A]3Z } « & vP]JvP (E}u i u v]vP Z]veu((] ]
AlJo o[ 38}iu Vv]vP Z £%o0] ]3U 3 ]Jo v €& o] o Jv(}&EuU §]}v A Jo

Furthermore, the coding scheme included two features to allow for more openness and adaptability

the nature of the studied cases. To this end, after coding the first 15 cases the coding scheme was
updated regarding two aspects: On the one hand, the coding scheme contaigedlitative variable
OTHER FACTORS, where factors that had not been included in the coding scheme but thetisiees

for the performance of an analyzed collaborative could be coded openly. The factoroneshtinder

this variable were checked for novelty and repeated appearance. Two factors met these dvitebsA
ATTENTION and NATURAL CONDITIONS. Thus, these factors were included in the coding scheme and
coded retroactively for the already coded cases. On the other hand, for some variables an amy\ty

was needed, for example to code relational characteristics such as trust among inaoteesl In order

to determine an appropriate actor typology, actor types were coded openly iffitsiel5 cases, thus
creating an individual actor typology for each case. Based on these different actargigsla general

actor typology was developed, included in the coding scheme and used for teecaidnt cases. Also

the actor typologies and related variables of the already coded cases were transfortoedis general

actor typology. As a rule for this transformation, if two actor types were subgunmder one actor type

in the new, general actor typology and if these two actors had received different codesdentain
variable, the higher code was adopted for the variables under the new actorotypoin order to
capture the action potential for this new actor type.

In the last version of the coding scheme, which includes these updates, 27l vaidables were
included. Eleven of the main variables use the actor typology mentionedeaio characterize individual
actor groups that were involved in a collaborative and the relations among t@emsequently, these
eleven variables split up into 225 sub-variables, leading to altogether 496 leatiab

3. Coding procedure

The coding scheme was pre-tested on two case studies by the first author, a researcher who was well-
acquainted and experienced with the case survey method and a researcher who was anfaittilithis
method. Necessary changes identified in this pre-test were implemented.

The actual coding was realized by the first author and a student assistant. The case studies wgre mai
coded by one of the coders. However, following Lyeék974) recommendation that more than one

coder should code at least some of the case studies, three case studies were coded by both coders as
well as every fifth case study after that. When cases were coded by both coders, ceslittlg were
compared and strong deviations (i.e. usually a difference of more than +/-viiebatthe codes) were



discussed and possibly adjusted (consensus approach (Larsson 1993)). Afterwards, bdtiscadee
consolidated into one code list by using the weighted means of the codeg) tisrreliability values as
weights.

Also for the cases coded by one coder, steps were taken to increase reliability ofdbs: derst,
delineation of the scope of each case was always done by both coders. For thisgquafier reading
the case material and before starting to code the case, the responsible coder propoaetbatypology
(for the first 15 cases) or, respectively, suggested how the different involved actors fit into theaben
actor typology (for the last 15 cases) and provided the other researcher with the text passagvhich
she based her classification of the actors. Both coders then discussed and agreed upomnognigpp
actor typology. Second, when coding was completed the other coder cross-checked the codesgenhd
the responsible coder for clarification and, if necessary, adjustment. The provistertqfassages on
involved actors as well as of a summary of the whole case in the coding scheliheritbled the other
coder to judge the meaningfulness of the codes.

Moreover, interrater agreement was determined with an averaggvalue (James et al. 1984) of 0.86
across all variables (standard deviation 0.17). With that, interrater agreement tvas appropriate
level, indicating a high degree of agreement.

4. Data analysis

The aim of our analysis was to determine which of the independent variables (repressntingss
factors) have decisive effects on which dependent variables (representing success criteria).

We applied a stepwise exploratory approach to reduce complexity and arrive at robusttarutetable
results, which started with some steps for data preparation for the statistical analysis realized:
First, all qualitative variables were removed as their primary role was to explicate tiks.c®econd, for
those variables based on the actor typology, different values were calculatedused for further
analysis instead of using the whole range of their sub-variables. The calculaied walre:

x for all variables based on the actor typology:
o overall average;
X additionally for the variables evaluating relational characteristics:
o average value for the most involved actors (those actor types whose degree of
involvement was coded with a 4) ,
0 average value for the initiators (those actor types that were coded as initiators),
o overall minimum value,
0 overall maximum value.

Third, for those factors that were evaluated both at the outset of the collaborative and alatbst
known point in time, the difference between the initial and final value was calculated.

Fourth, in order to aggregate variables a principal component analysis (PCégnoeptually close
variable subsets within the success factor sub-clusters with oblique rotation (promax)enfased.

For each PCA, an initial analysis without rotation was run to obtain eilygsvéor each component in
the data. As criterion for the decision on how many factors should be extractaithly the scree plot /



broken stick criterion was applied. If the scree plot was ambiguous, the nunildectors where the
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analyses yielded acceptable results. All resulting constructs have acaeptdE o] ]o]3CU A]3Z E}v
Alpha of at least 0.74 (for more information see ESM 5).

Fifth, all variables with less than 5 observations were removed. Also adlsvelith a reliability of less

than 1 were taken out, which was possible for the cases coded by two coders if one of the coders coded
a reliability of 1, the other a reliability of 0, as well as for the vabadsulated out of the variables based

on the actor typology if their average reliability was less than 1. Last but ast, lene outlier case had

to be treated to avoid skewed results. The case in question is Palermoi©fgamers Market, which

was the only rather unsuccessful case in our sample. The values of the dependent vafidhiesase

were substituted by the next higher value plus 1 (Field et al. 2012). Witle theparatory steps, the
number of variables was reduced from 271/496 to 189.

Next, we mapped potential relations between dependent and independent variablemdans of

correlation analyses. For this purpose, correlations of all case quality, caseatyp independent

A E] o« AlsZ 52 % v v3 A E] o+« A E 0 MO § pe]VP "% Eu v][e
case type variables that showed a significant correlation (p<0.1) with any ofefhendent variables

were potential confounders. These variables were used for a robustness test thiteeiglalculation of

partial correlations. Thus, robustness of the correlations was tested dgains

X Publication qualityat least one of the sources was peer-reviewed; at least one of the sources
was an officially published source (with ISBN, ISSN etc.); at least one of the afitthersised
publications was involved in the collaborative as organizer or facilitator.

x Temporal aspectgiear in which the collaborative was initiated; year of latest information on the
collaborative; development stage of the collaborative when it was reported.

x Case typearea over which the collaborative extended; ambitiousness of its environmental,
economic, and social goals (only for the dependent variables that were not calculateddrased
the ambitiousness of the goals of the collaboratives).

Finally, we performed multiple regression in order to assess which of the selected successifagaat
on which success criteria. For the regression models, all independent variables wereei@mhsitht
proved to have a significant and robust relation with one of the dependent variabhese independent
variables were checked for missing values and in order to obtain comgdeigples of sufficient size
(nt19) variables with many missing values were removed. The removed variabkegretarentially the
ones showing a low correlation with the dependent variable. Due to the small sainpJe®dels were
restricted to a maximum of four variables. Therefore, we assessed different models avigmg/
combinations of variables from at least two of the major clusters. We evalude regression models
regarding the assumptions of normality, linearity, multicollinearity, aothbscedasticity to evaluate
their generalizability. We finally selected those models with the smalldgeat the Akaike information
criterion (AIC).



Online Resource 1.2 - Overview over the identified case studies

Table A2 List of all identified usable cases of collaboratives for a more susiégragriculture with references and
information whether or not they were included in the case survey

Case Country References Included in
the case
survey?

1 | Alce Nero Italy Antonelli et al. 2004; Schmid et al. | Yes
2004
2 | Allmende Kontor Tempelhof| Germany Wunder 2013; Minnich 2014 Yes
3 | Altmdhltaler Lamm Germany Perner and Thone 2005; Knickel et § Yes
2003; Revermann and Petermann
2001; Blimlein and Popp 1999;
Kullmann 2007
4 | AOC Beaufort cheese France Assouline 2007; Dubeuf 1996; Vivier Yes
collective promotion system 1992; Agranier et al.
5 | Associazione Crocus Italy Sonnino 2007 Yes
Maremm
6 | bergisch pur Germany Schmidt 2010; Knickel et al. 2003; | Yes
Bischoff and Wagner 2011; Kullman
2007
7 Z"d % E} u &Er | Austria Petrovics et al. 2010; Rohrmoser 20{ No
}r}% @® S]
8 | Bioalpin Austria Schermer 2008; Steinlechnendch No
Schermer 2010; Schermer et al. 200
Schermer and Furtschegger 2013
9 | Biobauern Sulzberg Austria Schermer et al. 2004; Gleirscher 200 No
Schmid et al. 2004
10 | Biobourgogne Viandes France Auersalmi et al. 2004; Schmid et al. | Yes
2004
11 | Biomelk Flanders Belgium Vercauteren 2005; Simoncini 2006; | Yes
Vuylsteke et al. 2008
12 | BioPlus Berlin-Brandenburg| Germany Segert and Zierke 2004a, 2004b Yes
13 | Bioregion Moorbad Harbach Austria Kratochvil 2004; Offenzeller 2009 Yes
14 | Brucker Land Germany Brand 2005; Kullmann 2007; Brand | No
1998; Gothe and Schoene 2002;
Blimlein and Popp 1999; Schall 200
15 | Consortium Vacche Rosse | Italy Montanari and Roest 2013 No
and Reggiana Cow Breeder
16 | Cooperativa Agricola Italy Simoncini 2006; Brunori et al. 20058 No
Firenzuola Vuylsteke et al. 2008
17 | Crisoperla Association Italy Brunori et al. 2013 No
18 | Dartmore Farming Futures | UK Waldon 2011; Mills 2012 Yes
19 | De Hoeve Pork The Brandsma et al. 2005; Wiskerke and Yes

Netherlands

Roep 2007; Roep and Wiskerke
2012a; Nijhoff-Savvaki et al. 2009,




2012; Roep and Wiskerke 2012b;
Vuylsteke et al. 2008

20 | De Westhoek Belgium Vuylsteke and van Huylenbroeck; | Yes
Hoeveproducten Simoncini 2006
21 | Duurzaam Boer Blijven The Hermans et al. 2013 No
Netherlands
22| s/ % E} p Er Pwe| Austria Petrovics et al. 2010; Rohrmoser 20( No
operative
23 | Fuchsia Brands Ltd. Ireland O'Reilly 2001; Crowley 2004, No
McCutcheon 2002
24 | Gailtal Alp Cheese Austria Rytkdnen and Gratzer 2010; Gratzer Yes
2013; Borg and Gratzer 2013
25| Graig Farm Network UK Marsden and Smith 2005; Kirwan et| Yes
al.
26 | Grassland Project MAB Rhd Germany Jedicke 2007, 2008; Jedicke et al. | No
2010, 2006, n/d
27 | Het Groene Woud The Horlings 2012; Oostindie et al. 2007| Yes
Netherlands
28 | Hirschbach Austria Gleirscher 2002; Hofer 2006 Yes
Bergkrautergenossenschatft
29| La Terra e il Cielo Italy Schmid et al. 2004; Antonellietal. | No
2004
30 | Manchester Food Futures | UK Psarikidou and Szerszynski 2012a, | No
2012b; Levidow et al. 2010
31 | MangioCarneBio Italy Roest et al. 2007; Cerruti 2008 Yes
32 | Northern Friesian Woodland The Swagemakers and Wiskerke 2010; | Yes
cooperative - Black-tailed | Netherlands | Swagemakers et al. 2009
Godwit protection
33 | Norwich Eostre Organics UK Hargreaves et al. 2013; Hargreaves| No
al. 2011; Seyfang 2004b, 2004a,
2006b, 2006a, 2006¢, 2007b, 20074
2008, 2009; Kirwan et al.
34 | Okomodell Achental Germany Voll 2009; Verein Okomodell Achent] No
e.V. 2002; Knickel et al. 2003;
Offenzeller 2009; Neumeier 2012
35 | Palermo Organic Farmers | Italy Orlando 2011 Yes
Market
36 | Parish Grasslands Project | UK Ingram et al. 2008; Peterken 2010, | Yes
2013
37 | Pistoia Mountains Raw Italy Brunori et al. 2005b; Brunori and Yes
Sheep Milk Cheese Cerruti 2008; Simoncini 2006
38 | Pontbren Group UK Wales Rural Observatory 2013 Yes
39| WE ]r] KEP v] & | Latvia Tisenkopfs et al. 2011; Kalnina et al| No
Network 2007
40 | Qualitat aus Brandenburg | Germany Segert and Zierke 2004a, 2004b Yes
41 | Redfern Grove Estate UK Bell and Cerulli 2012 No
community garden
42 | Regionalwert AG Germany Volz 2011; Hi3 2009, 2014 Yes




43 | Sandwell Community UK Davis et al. 1999; Davis and Middlet{ No
Agriculture 2012
44 | Tablehurst and Plaw Hatch | UK Ravenscroft and Hanney 2011; Yes
Community Farms Ravenscroft et al. 2013; Pilley
45 | Thise dairy Denmark Noe 2007 No
46 | Tradice Bilych Karpat Czech d]e vI}% (¢ 8§ oX TiiiV <] Yes
Republic 2007
47 | Uplander Farmer Dairy Germany Strauch et al.; Knickel et al. 2003; | Yes
Staub 2008
48 | VEL and VANLA nutrient The Reijs et al. 2004; van der Ploeg et al No
management project Netherlands | 2006; Stuiver et al. 2003
49 | Waddengroup Foundation | The Moreno and van der Ploeg 2011, Yes
Netherlands | Moreno 2014; Marsden and Smith
2005; Roep 2002
50 | Zeeuwse Viegel fnether Wiskerke and Oerlemans 2004; Yes

Wiskerke 2003; Oerlemans and
Assouline 2004; Boef, de 2000;
Wiskerke 1995; Jongerden 2000;
Jongerden and Ruivenkamp 2008




Online Resource 1.3 - Summary of variable aggregation with PCA
of variables of the coding scheme for case studies
of collaboratives for a more sustainable agriculture

Table A3 Summary of principal component analysis for variables expressing dieaisics of the issue addressed by the
collaborative for a more sustainable agriculture (N=30)

ltem Promax rotated factor loadings
ISSUE CHARACTERISTICS

ISSUE STORAGE 0.85

ISSUE PUBGOOD -0.81

ISSUE IMPORTANCE 0.76

ISSUE COPROD -0.7

Eigenvalue 2.44

% of variance 61

KMO overall 0.75, middling

KMO single items >.74

Bartlett test 33.85, p<.001

E}v Z[* 0% Z 0.76*
Determinant of the R-Matri> 0.28
* For the calculationof E}v  Z [+ tlhed&igh of the negatively loading variables was inverted.

Table A4 Summary of principal component analysis for variables related to commitmedtraotivation of the actors
involved in a collaborative for a more sustainable agriculture (N=30)

Item Promax rotated factor loadings
DEVOTEDNESS END
LOYALTY 0.80
COMMITMENT COLLABORATION 0.78
MOTIVATION END 0.77
SATISFACTION 0.74
VALUES ENVIRON END 0.52
Eigenvalue 2.68
% of variance 54
KMO overall 0.72, middling
KMO single items >0.62
Bartlett test 37.96, p<.001
E}lv Z[* 0% Z 0.77

Determinant of the R-Matrix 0.24




Table A5 Summary of first principal component analysis for variables related toadtaristics of the objectives of a
collaborative for a more sustainable agriculture (N=30)

ltem Promax rotated factor loadings
INITIATIVE ATTRACTIVENES

INCENTIVE FOR OBJECTIVE 0.9

OBJECTIVES RELEVANCE 0.88

INCENTIVE FOR COLLABORA 0.83

OBJECTIVES BALANCE -0.82

OBJECTIVES RANGE -0.66

Eigenvalue 3.38

% of variance 68

KMO overall 0.87, meritorious

KMO single items >0.83

Bartlett test 74.41, p<.001
E}v Z[* 0%Z 0.87*

Determinant of the R-Matrix 0.07
* For the calculationof E}v  Z [+ thed&igh of the negatively loading variables was inverted.

Table A6 Summary of principal component analysis for variables related to the cheriatics of the products of a
collaborative for a more sustainable agriculture (N=25)

ltem Promax rotated factor loadings
PRODUCT IDENTITY QUALIT

PRODUCT UNIQUENESS 0.94

PRODUCT NAME LOCAL 0.83

PRODUCT QUALITY 0.77
Eigenvalue 2.16

% of variance 72

KMO overall 0.56, miserable
KMO single items >0.54

Bartlett test 34.97, p<.001

E}v Z[s 0% Z 0.74
Determinant of the R-Matri> 0.28




Table A7 Summary of principal component analysis for variables related to managemehtarketing of a collaborative for
a more sustainable agriculture (N=25); factor loadings above criterion lev€l.8 appear in bold

ltem Promax rotated factor loadings
BUSINESS PROFESSION. TARGETED CUSTOME

MARKETING COMPETEN!( 0.94 0.05
BUSINESS MANAGEMEN" 0.93 0.11
TARGETED CUSTOMERS 0.20 1.00
MULTIPLE MARKETS 0.42 -0.62
Eigenvalue 1.93 1.36
% of variance 48 34
KMO overall 0.62, mediocre
KMO single items >0.53
Bartlett test 34.08, p<.001

E}v Z[* 0%Z 0.78 0.65

Determinant of the R-Matri> 0.28

*This variable was not included in the regression analysis.



Online Resource 1.4 Overview over the values of the relevant
variables

Table B Frequency, mean, and standard deviation for the relevant variables of tbdieg scheme for case studies of
collaboratives for a more sustainable agriculture

standard
Var.no. Variable Name frequency| mean dev
D.I1 ISSUE PUBGOOD 30 0.93 1.28
D.I2 ISSUE COPROD 30 2.08 1.16
D.I10 ISSUE STORAGE 29 2.24 0.77
D.I11 ISSUE IMPORTANCE 30 2.30 1.21
D.IV.4 PRODUCT DEMAND END 25 3.14 0.89
E.l.a2i KNOWLEDGE ISSUE FARMERS 21 2.99 0.79
E.l.a2ii KNOWLEDGE ISSUE FARMER ASSOC 11 3.12 0.73
E.l.aZiii KNOWLEDGE ISSUE PROCESSORS 5 2.90 1.02
E.l.a2iv KNOWLEDGE ISSUE PRIV OTH 5 2.92 0.91
E.l.a2v KNOWLEDGE ISSUE GEN ADMIN 8 2.50 0.76
E.l.a2vi KNOWLEDGE ISSUE SPECIAL TASK 6 3.17 0.75
E.l.a2vii KNOWLEDGE ISSUE CIV 10 3.21 0.83
E.l.a2viii KNOWLEDGE ISSUE RES EDU 1 3.00 #DIV/0!
E.l.a2ix KNOWLEDGE ISSUE CIT 5 2.30 0.45
E.l.b4 VALUES ENVIRON END 28 3.01 0.66
E.l.b7 COMMITENT COLLABORATION END 30 3.14 0.97
E.l.b9 MOTIVATION END 28 3.11 0.73
E.l.b10 SATISFACTION 30 2.94 0.62
E.l.bl1 LOYALTY 30 3.42 0.79
E.ll.cli EXT REL FARMERS 23 2.19 1.19
E.Il.clii EXT REL FARMERS_FARMER ASSOC 6 1.67 1.03
E.Il.cliii EXT REL FARMERS PROCESSORS 5 1.67 1.18
E.ll.cliv EXT REL FARMERS PRIV OTH 4 1.25 0.50
E.ll.clv EXT REL FARMERS_GEN ADMIN 2 0.50 0.71
E.ll.clvi EXT REL FARMERS_SPECIAL TASKS 4 1.38 0.95
E.Il.clvii EXT REL FARMERS CIV 7 1.31 0.92
E.Il.cviii EXT REL FARMERS_RES EDU 1 0.00 #DIV/0!
E.ll.clix EXT REL FARMERS_CIT 2 2.50 0.71
E.ll.clx EXT REL FARMER ASSOC 11 2.62 0.82
E.Il.c1xi EXT REL FARMER ASSOC_PROCESSOFR 3 2.00 1.00
E.ll.c1xii EXT REL FARMER ASSOC_PRIV OTH 2 1.17 1.18
E.Il.c1xiii EXT REL FARMER ASSOC_GEN ADMIN 4 1.00 1.41
E.ll.clxiv | EXT REL FARMER ASSOC_SPECIAL TAS 3 1.33 1.53
E.ll.clxv EXT REL FARMER ASSOC_CIV 5 1.10 1.14
E.ll.clxvi | EXT REL FARMER ASSOC_RES EDU 1 0.00 #DIV/0!
E.ll.clxvii | EXT REL FARMER ASSOC_CIT 1 0.00 #DIV/0!
E.ll.c1xviii | EXT REL PROCESSORS 7 0.79 0.81




standard

Var.no. Variable Name frequency| mean dev
E.ll.clxix | EXT REL PROCESSORS_PRIV OTH 2 1.17 1.18
E.ll.c1xx EXT REL PROCESSORS_GEN ADMIN 2 0.00 0.00
E.ll.cIxxi | EXT REL PROCESSORS_SPECIAL TASK 2 0.50 0.71
E.ll.cIxxii | EXT REL PROCESSORS_CIV 4 0.63 0.48
E.ll.c1xxiii | EXT REL PROCESSORS_RES EDU 1 0.00 #DIV/0!
E.ll.clxxiv | EXT REL PROCESSORS_CIT 0 #DIV/0! #DIV/0!
E.ll.clxxv | EXT REL PRIV OTH 4 1.75 0.96
E.ll.cIxxvi | EXT REL PRIV OTH_GEN ADMIN 2 1.50 0.71
E.ll.c1xxvii | EXT REL PRIV OTH_SPECIAL TASKS 0 #DIV/0! #DIV/0!
E.Il.c1xxviii | EXT REL PRIV OTH_CIV 2 0.50 0.71
E.ll.c1xxix | EXT REL PRIV OTH_RES EDU 0 #DIV/0! #DIV/0!
E.ll.c1xxx | EXT REL PRIV OTH_CIT 1 1.00 #DIV/0!
E.Il.c1xxxi | EXT REL GEN ADMIN 5 2.00 0.71
E.ll.c1xxxii | EXT REL GEN ADMIN_SPECIAL TASKS 3 3.67 0.58
E.Il.c1xxxiii | EXT REL GEN ADMIN_CIV 2 1.50 0.71
E.ll.c1xxxiv| EXT REL GEN ADMIN_RES EDU 0 #DIV/0! #DIV/0!
E.ll.c1xxxv | EXT REL GEN ADMIN_CIT 3 1.00 0.00
E.ll.c1xxxvi| EXT REL SPECIAL TASKS 1 2.00 #DIV/0!
E.Il.c1xxxviii EXT REL SPECIAL TASKS_CIV 3 1.00 1.00
E.ll.cIxxxvii EXT REL SPECIAL TASKS_RES EDU 0 #DIV/0! #DIV/0!
E.Il.c1xxxiX | EXT REL SPECIAL TASKS CIT 0 #DIV/0! #DIV/0!
E.ll.c1xl EXT REL CIV 8 2.54 0.84
E.ll.c1xli EXT REL CIV_RES EDU 0 #DIV/0! #DIV/0!
E.ll.cIxlii | EXT REL CIV_CIT 4 1.00 0.00
E.Il.cAxlii | EXT REL RES EDU 2 2.00 1.41
E.ll.clxliv | EXT REL RES EDU_CIT 1 2.00 #DIV/0!
E.lll.c2 NETWORK DENSITY INIT 27 2.49 1.26
E.lll.c3 NETWORK DENSITY END 29 2.42 0.81
E.ll.clxlv | EXTREL CIT 5 1.20 0.45
E.Il.c6i TRUST END FARMERS 23 2.77 0.99
E.I1.cGii TRUST END FARMERS_FARMER ASSO( 7 2.41 1.16
E.|1.cGiii TRUST END FARMERS PROCESSORS 6 3.00 0.89
E.Il.c6iv TRUST END FARMERS_PRIV OTH 5 2.30 0.67
E.ll.cév TRUST END FARMERS_GEN ADMIN 5 2.00 0.00
E.Il.c6vi TRUST END FARMERS_SPECIAL TASKS 4 2.63 0.48
E.Il.c6vii TRUST END FARMERS_CIV 6 3.43 0.59
E.I.c6viii TRUST END FARMERS_RES EDU 1 3.00 #DIV/0!
E.Il.c6ix TRUST END FARMERS_CIT 3 3.22 0.69
E.Il.c6x TRUST END FARMER ASSOC 10 3.45 0.50
E.Il.c6xi TRUST END FARMER ASSOC_PROCES 5 2.72 1.22
E.Il.c6xii TRUST END FARMER ASSOC_PRIV OTH 2 3.38 0.53
E.Il.c6xiii TRUST END FARMER ASSOC_GEN ADM 6 2.67 0.75
E.ll.c6xiv TRUST END FARMER ASSOC_SPECIAL 4 1.75 0.96




standard

Var.no. Variable Name frequency| mean dev
E.Il.c6xv TRUST END FARMER ASSOC_CIV 5 3.20 0.76
E.Il.c6xvi TRUST END FARMER ASSOC_RES EDU 1 3.00 #DIV/O!
E.Il.c6xvii TRUST END FARMER ASSOC_CIT 2 3.75 0.35
E.Il.c6xviii TRUST END PROCESSORS 7 2.75 1.42
E.Il.c6xix TRUST END PROCESSORS_PRIV OTH 2 3.50 0.71
E.Il.c6xx TRUST END PROCESSORS_GEN ADMIN 2 2.50 0.71
E.Il.c6xxi TRUST END PROCESSORS_SPECIAL T4 2 1.50 2.12
E.Il.c6xxii TRUST END PROCESSORS_CIV 2 2.50 0.71
E.Il.c6xxiii TRUST END PROCESSORS_RES EDU 1 3.00 #DIV/O!
E.ll.céxxiv | TRUST END PROCESSORS_CIT 0 #DIV/0! #DIV/O!
E.Il.c6xxv TRUST END PRIV OTH 5 3.10 1.02
E.Il.cHxxvi TRUST END PRIV OTH_GEN ADMIN 2 2.00 0.00
E.1l.c6xxvii TRUST END PRIV OTH_SPECIAL TASKS 1 2.00 #DIV/0!
E.ll.céxxviii | TRUST END PRIV OTH_CIV 2 2.25 0.35
E.ll.céxxix | TRUST END PRIV OTH_RES EDU 0 #DIV/0! #DIV/O!
E.ll.c6xxx TRUST END PRIV OTH_CIT 1 2.00 #DIV/0!
E.Il.cHxXxxi TRUST END GEN ADMIN 4 2.00 0.82
E.1l.cExxxii TRUST END GEN ADMIN_SPECIAL TASK 4 2.92 0.83
E.ll.c6xxxiii | TRUST END GEN ADMIN_CIV 4 2.88 0.63
E.ll.c6xxxiv | TRUST END GEN ADMIN_RES EDU 0 #DIV/0! #DIV/O!
E.ll.céxxxv | TRUST END GEN ADMIN_CIT 2 3.00 141
E.ll.c6xxxvi | TRUST END SPECIAL TASKS 0 #DIV/0! #DIV/O!
E.ll.coxxxvii | TRUST END SPECIAL TASKS_ CIV 3 2.83 0.29
E.Il.c6xxxviii | TRUST END SPECIAL TASKS_RES EDU 0 #DIV/0! #DIV/O!
E.ll.céxxxix | TRUST END SPECIAL TASKS CIT 0 #DIV/0! #DIV/0!
E.ll.céxl TRUST END CIV 7 3.00 0.61
E.Il.c6xli TRUST END CIV_RES EDU 0 #DIV/0! #DIV/O!
E.1l.c6xlii TRUST END CIV_CIT 4 2.92 0.83
E.Il.c6xliii TRUST END RES EDU 2 2.00 #DIV/O!
E.ll.c6xliv TRUST END RES EDU_CIT 1 #DIV/0! #DIV/0!
E.ll.c6xlv TRUST END CIT 4 3.00 0.82
E.ll.d3 CONFLICT END 29 0.62 0.81
E.lll.b3 INCENTIVE FOR OBJECTIVE 30 2.52 1.15
E.lll.b4 OBJECTIVES RANGE 30 2.19 0.87
E.lll.b5 OBJECTIVES RELEVANCE 30 2.84 1.04
E.lll.b7 OBJECTIVES BALANCE 30 -0.03 1.47
E.lll.cl INCENTIVE FOR COLLABORATION 30 3.05 0.85
E.llLj1 FINANCIAL RESOURCES INIT 28 2.83 1.06
E.NLj2 FINANCIAL RESOURCES END 28 3.23 0.83
E.IV.al PRODUCT QUALITY 25 3.46 0.51
E.IV.a3 PRODUCT UNIQUENESS 25 2.78 1.16
E.IV.a5 PRODUCT NAME LOCAL 25 2.71 1.54
E.IV.dl MARKETING COMPETENCY 25 2.64 1.13
E.IV.d4 MULTIPLE MARKETS 24 2.03 1.25




standard
Var.no. Variable Name frequency| mean dev
E.IV.d5 BUSINESS MANAGEMENT 24 2.15 1.28
E.IV.e2 INVESTMENTS 24 1.66 0.99
F2 ACHIEVEMENT ENVIRONMENTAL GQAL 30 2.99 0.94
F3 ACHIEVEMENT ECONOMIC GOALS (g 30 2.90 1.19
F4 ACHIEVEMENT SOCIAL GOALS (g 30 2.93 0.79
F6 DURABILITY OF GOAL ACHIEVEMENT (L 30 3.19 0.93
F23 ACCEPTANCE (Aci) 30 3.03 0.83

Table M Values of the success measures for all analyzed case studies

Achievement of goals .
Case ] Durability Acceptance
env econ social

Alce Nero 3 3 2 3 2
Allmende Kontor Tempelhof 4 0 3 1 4
Altmihltaler Lamm 2 4 3 3 3
AOC Beaufort cheese collective promotion systel 1 4 3 3 3
Associazione Crocus Maremma 4 4 3 3 3
bergisch pur 3 3 3 3 4
Biobourgogne Viandes 3 4 3 2 3
Biomelk Flanders 4 4 2 3 3
BioPlus Berlin-Brandenburg 2 1 2 4 3
Bioregion Moorbad Harbach 3 4 4 4 4
Dartmoor Farming Futures 2 1 4 3 2
De Hoeve Pork 36 35 24 3 2
De Westhoek Hoeveproducten 1 3 3 4 3
Gailtal Alp Cheese 4 4 4 4 4
Graig Farm Network 2 3 4 4 3
Het Groene Woud 2 1 3 3 2
Hirschbach Bergkrautergenossenschaft 4 3.6 3.3 3.6 3.3
MangioCarneBio 3 3 2 3 3
Northern Friesian Woodlands cooperative - Blact

tailed Godwit protection 4 3 3 3 3
Palermo Organic Farmers Market 15 1 1 0 0.5
Parish Grasslands Project 3 3 4 4 3
Pistoia Mountains Raw Sheep Milk Cheese 4 4 3 4 3
Pontbren Group 4 1 3 3 4
Qualitat aus Brandenburg 4 4 3 4 4
Regionalwert AG 3 3 3 4 4
Tablehurst and Plaw Hatch Community Farms 4 3 3 3 3
Tradice Bilych Karpat 3 2.5 3.5 4 2
Uplander Farmer Dairy 3 35 3.6 35 2.5
Waddengroup Foundation 3 4 3 4 4
Zeeuwse Vlegel 25 2 1 25 3.6




Online Resourcéd.5- Results of the check of assumptions of the regression
models

Achievement of social goals

Figure Al: Check for normality: Q-Q plot with confidence interval floe model explaining the
achievement of social goals

Figure A2: Check for linearity: Component + residual plots for the madegdlaining the achievement of social goals



X Check for multicollinearity:

X Check for homoscedasticity:

Achievement of environmental goals

Figure A3: Check for normality: Q-Q plot with confidence interval flle model explaining the
achievement of environmental goals



Figure A4: Check for linearity: Component + residual plots for the madgllaining the achievement of environmental goals

X Check for multicollinearity:

x Check for homoscedasticity:



Achievement of economic goals

Figure A5: Check for normality: Q-Q plot with confidence interval fiee model explaining the
achievement of economic goals

Figure E6: Check for linearity: Component + residual plots for the mogplaning the achievement of economic goals



X Check for multicollinearity:

x Check for homoscedasticity:

Durability

Figure A7: Check for normality: Q-Q plot with confidence interval flle second model explaining durability



Figure A8: Check for linearity: Component + residual plots for the sdamodel explaining durability

X Check for multicollinearity of the second model:

X Check for homoscedasticity of the second model:



Acceptance

Figure A9: Check for normality: Q-Q plot with confidence interval floee model explaining acceptance

Figure A10: Check for linearity: Component + residual plots for the modplaning acceptance



X Check for multicollinearity:

x Check for homoscedasticity:
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Online Resource - Coding Scheme for Case Studies of Collaborative
Interventions for a more Sustainable Agriculture on the Local or
Regional kvel

The purpose of this coding scheme is the assessment of a range of cases of interventiongaritatiro
attempted to improve the sustainability of agriculture in a region or localityrider to evaluate in which

cases which factors are most crucial for success or failure of such an intervention. For this analysis, a case
is defined as follows: fragmentation

A case is defineds an intervention (initiative, project, putting a legislation into practice etc.)ctvhs
realized on the local or regional level (i.e. any level above farm-levdbedod national level), which
aims at improving the sustainability of agriculture in the concerned localitggion and is carried out in
any EU country in collaboration of several actors.

Thus, aside from collaboratives with ambitious objectives and the intentiorreize genuine
sustainable agriculture we also include collaboratives that seek incremental impeogmTo be
considered a relevant case for our case meta-analysis, a collaborative may focus garbrdy the
sustainability dimensions but still needs to pursue its objectivesvimythat benefits or at least does
not worsen the situation of the remaining, non-focal aredsy selection criterion is whether there is
some evidence that interventions actually aim at sustainability improvements. Casdscim such aims
were obviously merely symbolic and not sincere were not included.

The analytical scheme comprises seven parts:

A. General Information
B. Case Type
C. Goals of the intervention
D. External Factors supporting or hindering the success of the intetian
I.  Characteristics of the issue
II.  Characteristics of the policies to be complied with (where applicable)
lll.  Factors of external conditions and support
IV. Market-related factors (where applicable)
E. Internal Factors supporting or hindering the success of the interventio
Actor-related:
I.  Characteristics of the individual involved actors
II.  Characteristics of the group of involved actors



F.

Related to organization & management of the intervention:
lll.  Structure and organization of the intervention
IV. Business performance of the intervention (where applicable)
V.  Others (open coding of additional factors)

Success of the intervention

Coding rules

X

All variables have to be coded with the value of the variable and a value for the rgli@nly
for the variables A1-A5 and the variables that are calculated automatically no valine fo
reliability of the information does not need to be given).

For variable values of the semi-quantitative variables, mostly a 5 levelfsom O to4 in steps
of 1 is used. The steps can be interpreted as follows:
0 OcorrespondstoOt@0percent~" } ¢ v}S %% 0C
0 1 corresponds to 21 td0per cent~" %o %00] * 3} ©o}A /ES v
0 2corresponds to 41 t60percat ~” %o % 0] « §} u Juu AES vV _ e
0 3corresponds to 61 tBO per cent~”" %o % 0] « 8} Z]PZ AES v _-
0 4corresponds to 81 to 100 per cert™ %0 % 0] « 3} A EC Z]PZ AES v _-
whereas 100 per cent corresponds to a theoretical maximum that could be expected under
realistic optimal conditions.
o /( 8Z & ]+ v} ]v(}EuU §]}v AJo o (JE A E] oUs3Z A E]
o If avariable cannot be coded because it would logically not make sense, the variable i
} Avli LA A EU Y « 0]350 A E] 0 ¢ "vl _ ¢ %}ee] 0 X
o dZ & & ES ]Jv A E] o323 vv}s } v ]8Z &G "E/>_ v}
CML_ vala Jv 8Z lJopuv JV(}EU]JVP 8Z } 38C% }( 3Z A E]

Coding is to be based on the evidence from the text(s) describing the case. Only for thesariab
INTERVENTION AREA (B3) and ISSUE AREAS (D.14) it is allowed to obtain information from
external sources if sufficient information cannot be found in the text(s).

The reliability value states the amount of information available on eadaie. The values
range from O to 3 and can be interpreted as follows:

o 0 =insufficient information available (the variable value is coded NHisicase);

o0 3 =explicit, detailed and reliable information available.
Variables codednh/a _do not require a reliability value.
During coding, make deliberate use of the comment function of EXCEL to expleouihg of
those variables for which your choice of the code might not be obvious at first sight.



Code types
bin [0/1] Jv EC Aop eV } i (JE AC e | S3EU | _%E -
Avi Il _(oe I e vS_

number Code a fitting number

qual Text; code one of the options provided in the description of the variable

Nominal, ordinalpr Code discrete numbers according to the description of the variable.

metric Scale possible codes

[0..4] £A0;1;2;3;4

[-4.4] £-4;-3;-2;-1;0;1;2; 3,4
[0..7] £AO0;1;2;3;4;5;6;7

[0..10] A£0; 1; 2; 3;4;5;6;7,;8;9; 10

text Free text

Glossary

Active Actors are actively involved in the intervention, actively pursue or actively catgril

involvement to the achievement of the goals of the intervention, i.e. they invest resources (tir
money etc.) in order to achieve the goals of the intervention. One example of ac
that do have a stake in the intervention but are not actively involvat ane
consumers who merely buy the products produced in the context of an intervent
without any further engagement with the intervention itself. Another example are
authorities whose only contribution is the granting of necessary permits or from
which funds for the realization of the intervention are obtained but who do not
further intervene in or interact with the intervention.

Actor Actors are individuals (individual actors) or organizations (collective actors) that
either directly involved in the intervention or that are in other ways relevant to th
intervention.

Citizens Non-organised individuals (e.g. consumers, residents, etc.); also incitidess in
their function as shareholders/ investors.

Civil society N Yoo S]}v }( vS8]8] e v PE}U%e SZ S E& }E&P v]e

actors governmental, non-profit, self-governing, and voluntary (e.g. NGOs, churches,
uv]}v«(NBwig et al., 2013) This actor category may also comprise citizen
initiatives, non-governmental foundations and trusts.

Concerned Comprises both governmental actors actively involved in the intervention and

authorities (CA)

Governmental
actors

governmental actors that have the competency to decide on issues relevant to t
Jvd EA vi]}v p8 E v}$ S]A oC JvA}oA v 8Z ]vi
JVA}oA u v§_ <X

A oo PYA Evu v3 o 3}E- avvajlicgEPevds ebyhged in the
formulation of policies and their executio¥ including quasi-governmental

JEP v]i 3]}v (no(]Joo]vP (uv 3(Newiglt &P 20165 inuthig &ixalysis
governmental actors are subdivided into two categories:



Member

Private actors

Research &

X General administration:

Actors of the general political administration, e.g. counties, municipalities
local administration.

public bodies with special tasks

Actors that are exclusively or predominantly state-owned and are dedica
to specific tasks, e.g. extension service, chamber of agriculture, Nature F

Members are individuals directly involved in the intervention (either dasidual
actors or as representatives of collective actors).

N0 o-prdfiEorganisations that are owned or operated by private individuals, an
companies engaged in the supply of goods and services (i.e. productive private
enterprises, farmers, industry, etc.), including umbrella organisations representi
industry, and state-owned enterprises that are mandated to return a profit from
§Z ]E }uu E ] dNewiAat]a Cc2013). In this analysis, the private actors
further subdivided into:

X

Individual farmers

Individual farmers in both the sense of a person and single farm busines:
Indudes all types of agricultural producers, e.g. also shepherds, orchard

owners etc.

Farmer associations

All types of collective actors in which agricultural producers of all kinds st
organize (e.g. organic farming association, farmer co-operative etc.). Als
includes collective actors that are ideologically close to agricultural prodt
associations, such as rural women associations.

Processors:

All types actors that process agricultural produce, e.g. butchers, millers,
industry.

Other private businesses:

All types of private businesses that do not fit into any of the other private

business categories

Individuals or organizations of both public and private character which are invol
Education actors in research and/or education.



No.

| Variable Name

Description |

References

| Values

A. General Information

Al

CODER NAME

First and family name of the person who coded this case

Text

A2

CASE NAME

Assigned name of the case

Newig et al., 2013

Text

A3

COUNTRY

Country in which the case took place

Newig et al., 2013

Text

A4

REFERENCES

References of the publications used for the coding of the
case

Newig et al., 2013

Text

A5

SUMMARY

Short summary of the case (max. 200 words)

Newig et al., 2013

Text

A6

WORD COUNT

Estimate of the amount of information available on the
case. Estimate the number of words by counting pages
dealing with the case, and number of words per page.
lllustrations are counted as though the space they occup
was filled with words. Count all pages (in all publications
that are used for coding this particular case.

Newig et al., 2013

Number

A7

SOURCE PEER

Are there peer-reviewed publications among the
publications used for coding this case? Decisions-criteria
the publication in question listed in Scopus?

Newig et al., 2013

Bin [1/0]

A8

SOURCE PUBL

Are there commercially published, yet not peer-reviewed
publications among the publications used for coding this
case? Decision-criteria: Does the publication in question
have an ISBN or ISSN?

Newig et al., 2013

Bin [1/0]

A9

SOURCE GREY

Are there any other types of publications among the
publications used for coding this case? (e.g. theses, repg
conference contributions)

Newig et al., 2013

Bin [1/0]

Al0

AUTH ORG

Were any of the authors of the publications used for codi
involved in the intervention as organizer and/or facilitator

Newig et al., 2013

Bin [1/0]

All

AUTH ACTIVE

Were any of the authors of the publications used for codi
actively involved in the intervention in any other way?

Newig et al., 2013

Bin [1/0]

Al2

AUTHOR NEUTRAL

Were any of the authors of the publications used for codi
neutral observers of the intervention?

Newig et al., 2013

Bin [1/0]

Al3

CASE START YEAF

Year in which the intervention started, i.e. when first evel
leading to the intervention took place. In case of a
legislation: year when its implementation was initiated.

Newig et al., 2013

Number




Al4 CASE END YEAR | Year in which the intervention ended, e.g. when a progra] Newig et al., 2013 Number
which initiated the intervention ended, when the activitieg
at the core of the intervention ceased to be carried out et
If the intervention was ongoing or had not ended, code n
Al5 LATEST DATA Year for which the latest information on the case is Newig et al., 2013 Number
available. In case of doubt, enter the publication year of {
latest publication reporting on the case.
B. Case Type
Bl ISSUE DESCRIPTI( Describe shortly the issue addressed by the intervention| Newig et al., 2013 Text
B2 LEVEL Level at which the intervention took place. In case of dou Newig et al., 2013 nominal
(e.g. if a city is at the same time a county or a state), cho [0..7]
the highest code.
0 = sub-municipality
1 = municipality
2 = cross-municipality
3 = county (or equivalent)
4 = cross-county
5 = landscape / watershed (ecologically/geographically
defined rather than administratively defined)
6 = subnational
7 = cross-subnational
B3 INTERVENTION Approximate size of the area in which the intervention to¢ Newig et al., 2013 Number
AREA place in knf (For this variable, external sources can be us
if necessary)
B4 POLICY Did the intervention consist in or include the compliance Bin [0/1]
one or more policies?
B5 POLICY NAME If POLICY = 1, provide the names of the policies. If POLI Text

0, code n/a.




B6

POLICY LEVEL

If POLICY = 1, specify the administrative level of the poli
If policies have different levels, code the policy with the
highest level:

0 = municipality

1 = cross-municipality

2 = county (or equivalent)

3 = cross-county

4 = sub-national

5 = cross-sub-national

6 = national

7 = cross-national within the EU

8=EU

9 = cross-national with non-EU countries

10 = international

If POLICY = 0, code n/a.

Newig et al., 2013

nominal
[0..10]

B7

MARKETING

Did the intervention include the selling and/or marketing
agricultural products?

Bin [0/1]

B8

INITIATION TYPE

Specify how the intervention was initiated:

0 = pure bottom-up initiation through non-state actor(s) o
lower-level governmental body/bodies

4 = pure top-down initiation through higher level
governmental body/bodies.

Horlings, 1994; Ingram et al.,
2008; Measham and Lumbasi,
2013

metric
[0..4]

B9

INITIATORS

Indicate whether the following actor types were among th
initiating actors.

B9i

INITIATOR
FARMERS

Individual farmers

B9ii

INITIATOR
FARMER ASSO(

Farmer associations

BOiii

INITIATOR
PROCESSORS

Processors

B9iv

INITIATOR PRIV
OTH

Other private businesses

Newig et al., 2013

Bin [0/1]




B9v INITIATOR GEN| Governmental actors of the general administration
ADMIN
B9vi INITIATOR Public bodies with special tasks
SPECIAL TASK
B9vii INITIATOR CIV | Civil society actors
BOviii INITIATOR RES | Research & education actors
EDU
B9ix INITIATOR CIT | Citizens
B10 ACTORS QUAL Insert the names of the single involved actors of the Text
following actor types. If appropriate, summarize actor
PE}u%+U XPX ~"}EP v] ( ®u E&-_ ]v
}( oo ( Eu E« }E ~ }uu}instead dbf pivdrig v
the names of all involved commons associations.
B10i ACTOR QUAL | Individual farmers
FARMERS
B10ii ACTOR QUAL | Farmer associations
FARMER ASSO(
B10iii ACTOR QUAL | Processors
PROCESSORS
B10iv ACTOR QUAL | Other private businesses
PRIV OTH
B10v ACTOR QUAL | Governmental actors of the general administration
GEN ADMIN
B10vi ACTOR QUAL | Public bodies with special tasks
SPECIAL TASK
B10vii ACTOR QUAL C| Civil society actors
B10viii ACTOR QUAL R| Research & education actors
EDU
B10ix ACTOR QUAL C| Citizens




B1l1

ACTORS

Indicate the degree of active involvement the following

types of actors. If there are several actors of one type thg

are actively involved in the intervention, consider the mos

involved one:

0 = Actors of the type in question were not involved or of
to a very low degree.

4 = Actors of the type in question were involved or
contributed to a high degree.

B11i ACTOR FARMEF Individual farmers
B11ii ACTOR FARMER Farmer associations
ASSOC
B11iii ACTOR Processors
PROCESSORS
Blliv ACTOR PRIV O7 Other private businesses
Bllv ACTOR GEN Governmental actors of the general administration
ADMIN
Bllvi ACTOR SPECIA| Public bodies with special tasks
TASK
B11vii ACTOR CIV Civil society actors
B11viii ACTOR RES ED| Research & education actors
B11ix ACTOR CIT Citizens

Newig et al., 2013

metric
[0..4]

dZ (}oo}A]vP A E]
intervention sought to address.

(0]

e 0 ..](C SZ . C

§ Eulv]ve AZPrZ]Z(]Joo PXE] SoRIESKID1Y)(tAS

B12 FOA AGRIFOOD Did the intervention seek to address the field of action of Bin [0/1]
SYSTEM: the organization of the agrifood system by seeking chang
PRODUCTION in production patterns, e.g. to realize a more diverse
production, to produce more, or less etc.?
B13 FOA AGRIFOOD Did the intervention seek to address the field of action of Bin [0/1]
SYSTEM: SUPPLY | the organization of the agrifood system by seeking chang
CHAIN in post-harvest handling, processing, distribution, and
marketing?
B14 FOA AGRIFOOD Did the intervention seek to address the field of action of Bin [0/1]

SYSTEM:
CONSUMPTION

the organization of the agrifood system by seeking chang
in in consumption patterns?
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B15 FOA MANAGEMEN]| Did the intervention address the field of action of specific Bin [0/1]
& TECHNOLOGICA management approaches, practices or technologies thro
SOLUTIONS: CROH the use of new or better species or breeds of crops or
& LIVESTOCK livestock?
B16 FOA MANAGEMEN]| Did the intervention address the field of action of specific Bin [0/1]
& TECHNOLOGICA management approaches, practices or technologies thro
SOLUTIONS: the use of systematic decision-supporting tools (indicator
MANAGEMENT models etc.)?
TOOLS
B17 FOA MANAGEMEN]| Did the intervention address the field of action of specific Bin [0/1]
& TECHNOLOGICA management approaches, practices or technologies thro
SOLUTIONS: changes in the kinds or quantities of resources used?
RESOURCE USE
B18 FOA MANAGEMEN]| Did the intervention address the field of action of specific Bin [0/1]
& TECHNOLOGICA management approaches, practices or technologies thro
SOLUTIONS: the application of different agricultural practices or
TECHNOLOGIES &| technologies?
PRACTICES
B19 FOA SOCIAL & Did the intervention seek to address the field of action of Bin [0/1]
ENVIRONMENTAL | current social or environmental challenges by seeking to
CHALLENGES: reduce harmful emissions?
EMISSION-
REDUCTION
B20 FOA SOCIAL & Did the intervention seek to address the field of action of Bin [0/1]
ENVIRONMENTAL | current social or environmental challenges by seeking to
CHALLENGES: adapt to or mitigate trends such as climate change,
GLOBAL TRENDS | urbanization, population growth?
B21 FOA SOCIAL & Did the intervention seek to address the field of action of Bin [0/1]
HUMAN CAPITAL: | social or human capital by improving knowledge, educati
KNOWLEDGE, and/or skills of stakeholders (human capital)?
EDUCATION, SKILL
B22 FOA SOCIAL & Did the intervention seek to address the field of action of Bin [0/1]

HUMAN CAPITAL:

ORGANIZATION

social or human capital by improving the organization of

stakeholders?
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B23 FOA SOCIAL & Did the intervention seek to address the field of action of Bin [0/1]
HUMAN CAPITAL: | social or human capital by engaging in research and
RESEARCH & development activities?
DEVELOPMENT
B24 FOA SOCIAL, Did the intervention seek to address issues in the field of Bin [0/1]
POLITICAL & action of the societal, political or economic context by
ECONOMIC improving access for everybody to food, water, productio
ENVIRONMENT: means, or marketing channels?
ACCESSIBILITY
B25 FOA SOCIAL, Did the intervention seek to address issues in the field of Bin [0/1]
POLITICAL & action of the societal, political or economic context throug
ECONOMIC changes in the valuation of goods and services and in th
ENVIRONMENT: | way economic activities are carried out?
ECONOMIC SYSTH
B26 FOA SOCIAL, Did the intervention seek to address issues in the field of Bin [0/1]
POLITICAL & action of the societal, political or economic context throug
ECONOMIC the improvement of infrastructure?
ENVIRONMENT:
INFRASTRUCTURE
B27 FOA SOCIAL, Did the intervention seek to address issues in the field of] Bin [0/1]
POLITICAL & action of the societal, political or economic context throug
ECONOMIC changes and improvements in investment in agriculture?
ENVIRONMENT:
INVESTMENT
B28 FOA SOCIAL, Did the intervention seek to address issues in the field of] Bin [0/1]
POLITICAL & action of the societal, political or economic context throug
ECONOMIC changes of or new policies and institutions?
ENVIRONMENT:
POLICY &

INSTITUTIONS
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B29 FOA SOCIAL, Did the intervention seek to address issues in the field of Bin [0/1]
POLITICAL & action of the societal, political or economic context throug
ECONOMIC attempts to change the values, organization, thinking etc
ENVIRONMENT: society?
SOCIETY
C. Goals of the intervention
C1 GOALS DESCRIPT| Describe shortly what the intervention attempted to Text
achieve. N
nia
Cc2 AMBITIOUSNESS | How varied and fundamental were the improvements of metric
ENVIRONMENTAL | environmental aspects the intervention aimed at? [0..4]
GOALS 2 0 = The intervention did not aim at environmental NI
improvements or aimed at unambitious environments nia
improvements.
4 = The intervention intended to achieve ambitious
environmental improvements.
C3 AMBITIOUSNESS | How varied and fundamental were the improvements of metric
ECONOMIC GOALY economic aspects the intervention aimed at? [0..4]
(&) 0 = The intervention did not aim at economic improveme NI
or aimed at unambitious economic improvements. nla
4 = The intervention intended to achieve ambitious
economic improvements.
C4 AMBITIOUSNESS | How varied and fundamental were the improvements of metric
SOCIAL GOALSg)(a | social aspects the intervention aimed at? [0..4]
0 = The intervention did not aim at social improvements (¢ NI
aimed at unambitious social improvements. nla
4 = The intervention intended to achieve ambitious socia
improvements.
C5 AMBITIOUSNESS ( Calculates the average ambitiousness of the goals of the Number

GOALS TOTAL)(A

intervention:

X7 _
#yL AY@SYO
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D.

External factors supporting or hindering success of the intervemti

D.l Characteristics of the issue

D.l1

ISSUE PUBGOOD

Could the issue be characterized as a public good proble
Public goods are characterized by their non-excludability|
and non-rivalry, i.e. it is hardly possible to exclude
somebody from the use of this good (non-excludability) a
at the same time, the use and benefit of the good by one
individual does not preclude that of other individuals (non
rivalry) (Ayer, 1997). Examples for public goods are clea
or the beauty of landscapes.

0 = The issue did not have public good characteristics.
4 = The issue clearly was a public good problem.

Ayer, 1997

metric
[0..4]

D.I2

ISSUE COPROD

Could the issue be characterized as a problem of co-
production of benefits? An example for co-production
would be the implementation of new management
practices which at the same time lead to an increase
agricultural productivity (individual benefit for the farmer)
and to an increase in biodiversity and ecosystem service
(collective benefit).

0 = The issue was not a problem of co-production.

4 = The issue clearly was a problem of co-production.

Ayer, 1997

metric
[0..4]

D.I3

ISSUE PRISONERL

Juo $Z Jeep Z E 3§ E]I e Z%
situations of prisoner dilemma character a lack of
communication between concerned actors leads to
individually and collectively sub-optimal outcomes. Or, vi
versa, through communication between concerned actor
individually and collectively optimal outcomes become
possible.

0 = The issue was not of prisoner dilemma character.
4 = The issue clearly was of prisoner dilemma character.

Ayer, 1997

metric
[0..4]
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D.l4

ISSUE AREA

If one of the issues addressed by the intervention was a
specific environmental and/or resource problem (e.g. a
polluted lake, extraction of groundwater in a certain area
etc.), what was the approximate area of this issue if&m
(for this variable, external sources can be used, if necess

Agrawal, 2001; Markelova and
Mwangi, 2010

Number

D.I15

ISSUE BOUNDARIE

If one of the issues addressed by the intervention was a

specific environmental and/or resource problem, did it ha

well-defined boundaries?

0 = The boundaries of the issues could not or hardly be
defined.

4 = The boundaries of the issue were or could possibly b
clearly defined.

Agrawal, 2001; Markelova and
Mwangi, 2010

metric
[0..4]

D.lI6

ISSUE MOBILITY

If one of the issues addressed by the intervention was a

specific environmental and/or resource problem, how

mobile was it, i.e. how often and how much did it change

location?

0 = The issue was of low mobility, it never changed its
location significantly.

4 = The issue was of high mobility, it often changed its
location significantly.

Agrawal, 2001; Markelova and
Mwangi, 2010

metric
[0..4]

D.I7

RESOURCE DEMA

If one of the issues addressed by the intervention was a

specific resource problem, how high was the demand for

the resource itself or for its benefits?

0= There was a low demand for the resource or its bene

4 = There was a high demand for the resource or its
benefits.

Agrawal, 2001; Totin et al., 201

metric
[0..4]

D.I8

ISSUE
PREDICATBILITY

If one of the issues addressed by the intervention was a
specific environmental and/or resource problem, how
%% @E 15 o Ae]3s ZAJ}E ]v Z p-
development, i.e. without any intervention?

0 = The issue was not or hardly predictable.

4 = The issue was well-predictable.

Agrawal, 2001; Markelova and
Mwangi, 2010

metric
[0..4]
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D.I19

ISSUE LOCATION

If one of the issues addressed by the intervention was a
specific environmental and/or resource problem, was the
an overlap between the location of the issue and the
location of the actors involved with the issue?

0 = There was no overlap between the location of the iss|
and the location of the involved actors.

4 = The location of the involved actors and the issue wer
identical or the location/area of the issue enclosed the
location/area of the involved actors or the location/are
of the involved actors and the location/area of the issy|

Agrawal, 2001; Burandt et al.,
2013

metric
[0..4]

D.110

ISSUE BENEFITS
STORAGE

If the issue was related to the generation of any kind of
benefits (e.g. agricultural produce, biodiversity, beautiful
landscapes etc.), how well could these benefits be storeq
(for instance, beautiful landscape and biodiversity could f
be stored, easily perishable agricultural produce could be
stored to some degree, hardly perishable produce could
easily stored)

0 = The benefits could not or hardly be stored.

4 = The benefits could be easily stored.

Agrawal, 2001; Markelova and
Mwangi, 2010

metric
[0..4]

D.l11

ISSUE IMPORTANC(

To which degree were the involved actors dependent on

(solution of) the issue?

0 = The involved actors were mostly not dependent on th
(solution of) the issue.

4 = The involved actors were mostly dependent on the
(solution of) the issue.

Agrawal, 2001

metric
[0..4]

D.II Characteristics of the policies to be implemented or compligith
Code the variables of the following section only if the intervention consistediircluded implementation of or compliance with one or more
policies (POLICY = 1). In all other cases (POLICY = 0), code all variables of thisassection n/

D.l1

POLICY COMMANL
AND-CONTROL

To which extent did the policies rely on command-and-
control measures (e.g. threshold values for pollutants,

minimum sizes for conservation areas)?

Cocklin et al., 2007; Newig et a
2013

metric
[0..4]
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0 = The policies did not include command-and-control
mechanisms.

4 = The policies made ample use of command-and-contr
mechanisms.

D.lI2

POLICY ECNOMIC

Did the policy / policies include economic or financial
measures (e.g. taxes, subsidies)?

Cocklin et al., 2007; Newig et a
2013

Bin [0/1]

D.lII3

POLICY OTHER

Did the policy / policies include any other types of
instruments? If so, shortly describe these other policy
instruments. Else, code n/a.

Cocklin et al., 2007

Text

D.ll4

POLICY
FORMULATION
INVOLVEMENT

Were the stakeholders involved in the formulation of the

policies the intervention sought to comply with?

0 = No or very little stakeholder involvement in policy-
making had taken place.

4 = There had been a high level of stakeholder involvemg
in the formulation of the concerning policies.

Horlings, 1994; Cocklin et al.,
2007

metric
[0..4]

D.lII5

POLICY
ACCEPTABILITY

To which degree did stakeholders accept the main issues

the policies?

0 = Most of the stakeholders opposed the main issues of
policies.

4 = Most of the stakeholders accepted and supported the
main issues of the policies.

Horlings, 1994

metric
[0..4]

D.ll6

POLICY FAIRNESS

Did the policies treat all affected actors equitably and fair
E.g. in case of non-obligatory policies, could all actors
addressed by the policies (e.g. all farmers) participate in
schemes proposed by the policies?

0 = The policies treated the affected actors inequitably.
4 = The policies treated the affected actors equitably.

Cocklin et al., 2007

metric
[0..4]

D.lII7

POLICY LONG-TER

Did the policies present a long-term commitment to certa

programs, strategies and/or forms of support?

0 = Duration of the commitment was not-defined or only
short-term.

4 = Duration of the commitment was long-term.

Cocklin et al., 2007

metric
[0..4]

D.lI8

POLICY SPECIFICI|

How specific were the prescriptions of the policies to the

conditions of the area in which the case takes place?

Prager et al., 2011

metric
[0..4]




17

0 = The prescriptions were mostly unspecific to local
conditions, e.g. they were uniform for the whole EU or
whole country.

4 = The prescriptions were very specific to conditions the
individual conditions in a locality or a region.

D.lI9

POLICY CLARITY

Were the rules of the policies clear and simple for the

involved actors?

0 = The rules of the policies were rather complex and ha
to understand.

4 = (Almost) all rules of the policies were clear, simple, a
easy to understand.

Cocklin et al., 2007

metric
[0..4]

D.lI110

POLICY PRECISIOI

How precise were the policies, i.e. how well did they defi

what had to be done and which measures had to be take

0 = The policies were mostly imprecise, e.g. they referreq
A EC E} 3§ Eue s*p Z « "P}} 3 8§
N % % 0] S]}v }( P}} PE] poSu&E o

4 = The policies were precise and clearly defined measu
to be taken and/or threshold values that needed to be
complied with.

Prager et al., 2011

metric
[0..4]

D.lI11

POLICY FLEXIBILIT

How flexible were the rules of the policies? A flexible poli
is not too prescriptive so the policy-addressees who have
implement them can search for solutions appropriate to
their conditions (e.g. the policy only prescribes long-term
goals rather than means to achieve them).

0 = The rules were rather inflexible and prescriptive.

4 = The rules were flexible.

Horlings, 1994; Lamprinopoulol
et al., 2006; Cocklin et al., 2007
Prager, 2015

metric
[0..4]

D.ll12

POLICY
PRACTICABILITY

Were the policy requirements easy to put into practice?

0 = It was hard or complicated for the policy-addressees
put the policy requirements into practice.

4 = For (almost) all policy requirements it was easy for th
policy-addressees to put them into practice.

Cocklin et al., 2007

metric
[0..4]
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D.lI113

POLICY
ADMINISTRATIVE
EFFORT

How much administrative work and effort (e.g. in terms o
paperwork) did compliance with the policies cause the
policy-addressees?

0 = The policies were little administratively onerous.

4 = The policies were very administratively onerous.

Cocklin et al., 2007

metric
[0..4]

D.ll14

POLICY
INTERNALIZATION

Did the policies internalize external costs and/or benefits

0 = The policies did not internalize external costs or
benefits.

4 = The policies internalized external costs / benefits to g
great extent.

Horlings, 1994

metric
[0..4]

D.l115

POLICY LEARNING

Did the policies stimulate learning processes and/or werg

they linked to education and training?

0 = The policies did not stimulate learning processes ang
were linked to education and training.

4 = The policies explicitly stimulated learning processes
and/or included substantial education and training.

Horlings, 1994; Cocklin et al.,
2007

metric
[0..4]

D.lI16

POLICY INCENTIVE
QUALITY

Were incentives / rewards accruing from the policies not

only tied to quantity but also to quality (e.g. of a protecte(

resource)?

0 = Incentives / rewards rewarded mainly quantities
provided and did not reward quality.

4 = Incentives / rewards rewarded quality to a great exte

Cocklin et al., 2007

metric
[0..4]

D.lI17

POLICY INCENTIVE
PERFORMANCE

Were incentives / rewards accruing from the policies

equitable in the sense that they rewarded actual

performance (instead of being merely tied to the size of t

farm, number of animals etc.)?

0 = Incentives / rewards were not tied to actual
performance.

4 = Incentives / rewards were mostly tied to actual
performance.

Cocklin et al., 2007

metric
[0..4]
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D.l118

POLICY PRIOR WC

Did incentives / rewards accruing from the policies consig
and reward relevant beneficial work that had been done
policy-addressees before the introduction of the policies?
0 = Incentives / rewards did not reward prior work.

4 = Incentives / rewards (almost) fully rewarded prior wor

Cocklin et al., 2007

metric
[0..4]

D.lI119

POLICY INCENTIVE
ENVIRONMENT

Were incentives / rewards tied to a stewardship ethic ang

did they target environmental outcomes?

0 = Incentives / rewards were not tied to a stewardship
ethic or environmental outcomes.

4 = Incentives / rewards were strongly tied to a stewards
ethic or environmental outcomes.

Cocklin et al., 2007

metric
[0..4]

D.1120

POLICY INCENTIVE
PAYMENT

In case of issues that created benefits that accrued to a

community beyond the local/regional stakeholders, were

the incentives / rewards paid by a broader community (af

not only by the local community)? For example measures

store CQcan be carried out on the local or regional level

but are beneficial to people in all places of the world.

0 = Incentives / rewards were not paid by a wider
community.

4 = Incentives / rewards were mostly paid by a wider
community.

Cocklin et al., 2007

metric
[0..4]

D.lI21

POLICY
ENFORCEMENT

Was compliance with the requirements of the policies
monitored and enforced?

0 = Compliance was not or hardly monitored and enforce
4 = Compliance was strongly monitored and enforced.

Cocklin et al., 20QPrager et al.,
2011

metric
[0..4]

D.lI22

POLICY
MONITORING LOC,

Was monitoring and control of compliance with the policig

carried out by local groups or a local management rather

than through government agencies?

0 = Monitoring was not carried out by local groups or a Ig
management.

4 = Monitoring was mainly carried out by local groups or
local management.

Cocklin et al., 2007; Ingram et
al., 2008

metric
[0..4]
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D.lll Factors of external conditions and support

Dlll.a Political environment

Dlll.al INTERVENTION Were there doubts as to the legal feasibility of the Carlberg et al., 2003; Burandt € Bin [0/1]
LEGAL SECURITY | intervention (and its implications)? al., 2013
Dlll.a2 INTERVENTION At the outset of the intervention, to which degree did the | Horlings, 1994; Schlager, 1995| metric
POLICY SUPPORT| concerned authorities and existing policies support, Carlberg et al., 2003; [-4..4]
INIT encourage and stimulate such types of interventions like| Lamprinopoulou et al., 2006;
one in this case, i.e. did the concerned authorities and/or Mburu and Wale, 2006;
the regulatory framework not only allow for such Shiferaw et al., 2011; Burandt €
interventions but also promote them? al., 2013; Dyer et al., 2013;
-4 = Interventions as in this case were clearly discourage Ramdwar et al., 2013
and impeded by the concerned authorities and/or the
regulatory framework.
0 = Interventions as in this case were neither supported |
impeded by the concerned authorities and the regulatq
framework.
4 = Interventions as in this case were clearly supported g
encouraged by the concerned authorities and/or the
regulatory framework.
Dlll.a3 INTERVENTION At the end of the intervention or at the latest known point| Horlings, 1994; Schlager, 1995| metric
POLICY SUPPORT| in time, to which degree did the concerned authorities an| Carlberg et al., 2003; [-4..4]

END

existing policies support, encourage and stimulate such

types of interventions like the one in this case?

-4 = Interventions as in this case were clearly discourage
and impeded by the concerned authorities and/or the
regulatory framework.

0 = Interventions as in this case were neither supported f
impeded by the concerned authorities and the regulatq
framework.

4 = Interventions as in this case were clearly supported g
encouraged by the concerned authorities and/or the
regulatory framework.

Lamprinopoulou et al., 2006;
Mburu and Wale, 2006;
Shiferaw et al., 2011; Burandt €
al., 2013; Dyer et al., 2013;
Ramdwar et al., 2013
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D.ll.b Forms of support

Dlll.bl EXTERNAL FUNDIN To which degree was financial support made available fg Carlberg et al., 2003; Ingram et| metric

AVAILABILITY this intervention from concerned authorities or from other al., 2008; Ramdwar et al., 2013 [0..4]
not-actively involved actors? Prager, 2015
0 = No or very little external funds were available.
4 = A high amount of funds was available.

Dlll.b2 EXTERNAL FUNDIN Was the external financial support available for the Agrawal, 2001; Shiferaw et al., | metric

ADEQUACY intervention adequate? 2011; Dyer et al., 2013; [-4..4]
-4 = There were far too little external funds; the Measham and Lumbasi, 2013
intervention would have needed much more external
financial support.
0 = The level of external funding was adequate.
4 = There was far too much external financial support
(which undermined the capacity of the intervention to
become self-sustaining).

DllI.b3 TECHNICAL To which degree was technical support made available f¢ Carlberg et al., 2003; Shiferaw | metric
SUPPORT this intervention from concerned authorities or from other al., 2011; Prager, 2015 [0..4]
AVAILABILITY not-actively involved actors? Technical support refers to

expert knowledge and/or skills relevant to the issue of the
intervention.

0 = No or very little technical support were available.

4 = A high amount of technical support was available.

Dlll.b4 TECHNICAL Was the external technical support available for the Agrawal, 2001; Lamprinopouloy metric
SUPPORT intervention adequate? et al., 2006; Shiferaw et al., 201 [-4..4]
ADEQUACY -4 = There was far too little external technical support; th

intervention would have needed much more technical
support.

0 = The level of technical support was adequate.

4 = There was far too much external technical support
(which undermined the capacity of the intervention to
become self-sustaining).
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DIll.b5

FACILITATION
AVAILABILITY

To which degree was the intervention supported by exter

facilitators?

A ( ]o]ls S}E st whe %elpd pedple design

effective meetings and problem-solving sessions, and ac

the meeting leader on behalf of the group. A facilitator dg

not have the authority to make substantive decisions, bul

may have a say in how the meetings is run, and will cons

with the group about major process decisions, such as a

*]Pv](] v ZvP ]Jv Pv }E& u S]vP

(Newig et al., 2013, p. 36)

0 = The intervention did not include facilitation / was not
supported by external facilitators.

4 = The intervention was strongly supported by external
facilitators.

Carlberg et al., 2003; Oerlemar
and Assouline, 2004; Ingram et
al., 2008; Markelova and
Mwangi; Mills et al., 2011,
Burandt et al., 2013; Measham
and Lumbasi, 2013; Prager, 20

metric
[0..4]

Dlll.b6

FACILITATION
INTERVENTION

Were support and intervention by external facilitators

adequate?

-4 = There was far too little support and intervention by
external facilitators; the initiative would have needed
much more facilitation and/or intervention by external
facilitators.

0 = The level of support and intervention by external
facilitators was adequate.

4 = There was far too much support and intervention by
external facilitators (which undermined the capacity
the involved actors to develop their own capacities tq
manage group processes).

Shiferaw et al., 2011

metric
[-4..4]

Dlll.b7

FACILITATOR
COMPETENCY

How competent were the external facilitators supporting
the intervention? (Did the facilitator(s) have an appropria
personality? Were the facilitators trained in group work?
Were they able to earn the respect of the involved actors
and to enter into a dialogue with them? etc.)

0 = The facilitator(s) had a low level of competency.

4 = The facilitator(s) had a high level of competency.

Mills et al., 2011; Ramdwar et
al., 2013

metric
[-4..4]
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D.lI.b8 FACILITATOR LOC| Were/was the facilitator(s) from the same region or locali| Mills et al., 2011 metric
in which the intervention was realized? [0..4]
0 = None of the facilitators were from the region or localit
of the intervention.
4 = All of the facilitators were from the region or locality a
the intervention.
Dlll.c Other external factors
D.lll.c1 EXTERNAL EVENT| Did there occur any external event on which the actors | Ramdwar et al., 2013 Bin [0/1]
involved in the intervention had no influence and that
posed a great challenge for the intervention?

D.lll.c2 EXTERNAL EVENT]| If EXTERNAL EVENTS=1, describe these/this external Text
TYPE event(s) shortly. If EXTERNAL EVENTS=0, code n/a.

D.lll.c3 REGIONAL Were the activities of the intervention coordinated with | Burandt et al., 2013 metric
PLANNING regional planning? [0..4]
COORDINATION | 0 = There was no coordination of the activities of the

intervention with regional planning.
4 = Most of the activities of the intervention were
coordinated with regional planning.
D.lll.c4 EARLY Were there achievements and successes in early phaseg Burandt et al., 2013 Bin [0/1]

ACHIEVEMENTS

the realization of the intervention?

D.IV Market-related factors

Only code these variables if the intervention included the marketing of products aedfeices (MARKETING = 1). In all other cases (MARKET]

0), code all variables of this section n/a.

DIVl PRICE STABILITY | How stable were prices for inputs and outputs of the Carlberg et al., 2003 metric
intervention? [0..4]
0 = Prices were rather volatile and unstable.
4 = Prices were rather stable.

D.IV2 PRICE LEVEL How fair and favorable were the market prices for inputs | Horlings, 1994; Mburu and metric
and outputs of the intervention? Wale, 2006 [-4..4]

-4 = Input prices were far too high and/or output market
prices were far too low.

0 = Input and/or output prices were at an adequate level.

4 = Input prices were very low and/or output market price
were very high.
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D.IV3

PRODUCT DEMANI
INIT

At the outset of the intervention, what was the level of

demand for its products / services?

0 = There was low demand for the products / services of
intervention.

4 = There was high demand form (almost) all products ar
services of the intervention.

Carlberg et al., 2003; Mburu an

Wale, 2006

metric
[0..4]

D.Iv4

PRODUCT DEMANI
END

At the end of the intervention or at the latest known point

in time, what was the level of demand for the products /

services of the intervention?

0 = There was low demand for the products / services of
intervention.

4 = There was high demand form (almost) all products ar
services of the intervention.

Carlberg et al., 2003; Mburu an

Wale, 2006

metric
[0..4]

D.IV5

ECONOMIC CLIMA]
INIT

How was the general economic climate at the outset of t

intervention?

0 = The general economic climate was rather depressive
and/ or there was a recession.

4 = The general economic climate was rather positive
and/or there was a boom.

Carlberg et al., 2003

metric
[0..4]

D.IV6

ECONOMIC CLIMA]
END

How was the general economic climate at the end of the

intervention or at the latest point in time?

0 = The general economic climate was rather depressive
and/ or there was a recession.

4 = The general economic climate was rather positive
and/or there was a boom.

Carlberg et al., 2003

metric
[0..4]

D.IV7

COMPETITOR
NUMBER

How many competitors did the intervention have for the
sales of its products / services?

0 = There were few competitors.

4 = There were many competitors.

Carlberg et al., 2003

metric
[0..4]

DIV8

COMPETITOR
PRICES

Considering the price-performance ratio, were the prices
the competitors for their products/services more or less

attractive than the prices of the intervention?

Carlberg et al., 2003

metric
[-4..4]
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-4 = The prices of the competitors were much less
attractive.

0 = The prices of the competitors were approximately
equally attractive as the prices of the intervention.

4 = The prices of the competitors were much more
attractive than the prices of the intervention.

D.IV9 MARKET Were there any competitors that dominated the market? | Lamprinopoulou et al., 2006 Bin [0/1]
DOMINATION
E Internal factors supporting or hindering success of the intervention
ACTOR-RELATED
E.I Characteristics of the individual involved actors
E.l.a Knowledge and skills
E.l.al ACTOR EDUCATIQ| Indicate the degree of formal education of the involved | Lubell and Fulton, 2007 metric
actors: [0..4]
0 = All involved actors had a low level of formal educatio
(e.g. they went to school only for few years or had vel
basic school education).
4 = All involved actors had a high level of formal educatiq
(e.g. university degree, advanced professional training
E.l.a2 KNOWLEDGE ISSU Indicate the degree to which the involved actors of the | Newig: personal communicatioff metric
following actor types had knowledge about and relevant { (introduction of this variable [0..4]
the issue at the heart of the intervention (as defined in th{ was based on the experience
variable ISSUE DESCRIPTION). If there are several actq with the coding scheme SCAPE
one type, consider the one with the highest level of (Newig et al., 2013), which
knowledge: lacked such a variable but wou
0 = Actors of the concerning actor group had very little | have needed it)
knowledge about and relevant to the issue.
4 = (Almost) all actors of the concerning actor group had
good knowledge about and relevant to the issue.
E.l.a2i KNOWLEDGE | Individual farmers
ISSUE FARMER
E.l.a2ii KNOWLEDGE | Farmer associations

ISSUE FARMER

ASSOC
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E.l.a2iii KNOWLEDGE | Processors
ISSUE
PROCESSORS
E.l.a2iv KNOWLEDGE | Other private businesses
ISSUE PRIV OTH
E.l.a2v KNOWLEDGE | Governmental actors of the general administration
ISSUE GEN
ADMIN
E.l.a2vi KNOWLEDGE | Public bodies with special tasks
ISSUE SPECIAL
TASK
E.l.a2vii KNOWLEDGE | Civil society actors
ISSUE CIV
E.l.a2viii KNOWLEDGE | Research & education actors
ISSUE RES EDU
E.l.a2ix KNOWLEDGE | Citizens
ISSUE CIT
E.l.a3 ACTOR KNOWL Indicate the degree to which the involved actors of the | Bhuyan, 2007; Azadi et al., 201f metric
COLLAB PRINCIPL| following types knew of and understood principles of [0..4]
cooperation and collective action at the outset of the
intervention (e.g. from their professional background,
former experiences etc.). If there are several actors of orn
type, consider the one with the highest level of knowledg

0 = Actors of the concerning actor group were not or harg
familiar with principles of cooperation and collective

action.

4 = (Almost) all actors of the concerning actor group werg
very familiar with principles of cooperation and
collective action.

E.l.a3i KNOWL COLLAEH Individual farmers

PRINCIPLES

FARMERS




27

E.l.a3ii

KNOWL COLLAE
PRINCIPLES
FARMER ASSO(

Farmer associations

E.l.a3iii

KNOWL COLLAE
PRINCIPLES
PROCESSORS

Processors

E.l.a3iv

KNOWL COLLAE
PRINCIPLES PR
OTH

Other private businesses

E.l.a3v

KNOWL COLLAE
PRINCIPLES GE
ADMIN

Governmental actors of the general administration

E.l.a3vi

KNOWL COLLAE
PRINCIPLES
SPECIAL TASK

Public bodies with special tasks

E.l.a3vii

KNOWL COLLAE
PRINCIPLES CI\

Civil society actors

E.l.a3viii

KNOWL COLLAE
PRINCIPLES RE
EDU

Research & education actors

E.l.a3ix

KNOWL COLLAE
PRINCIPLES CI1

Citizens

E.l.a4

ACTOR COLLAB
SKILLS

Indicate the degree to which the involved actors of the
following types had already had experience with
collaboration with other actors for joint activities and had
therefore had the opportunity to improve their skills need
for such activities. If there are several actors of one type,
consider the one with the highest level of skills:
0 = No or very few actors of the concerning actor group
were experienced in collaboration and collective actiq
4 = Most or all actors of the concerning actor group were
experienced in in collaboration and collective action.

E.l.adi

COLLAB SKILLS

FARMERS

Individual farmers

Oerlemans and Assouline, 2004
Mburu and Wale, 2006;
Shiferaw et al., 2011

metric
[0..4]
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E.l.adii COLLAB SKILLS Farmer associations
FARMER ASSO(
E.l.adiii COLLAB SKILLS Processors
PROCESSORS
E.l.adiv COLLAB SKILLS Other private businesses
PRIV OTH
E.l.adv COLLABO SKILLY Governmental actors of the general administration
GEN ADMIN
E.l.advi COLLAB SKILLY Public bodies with special tasks
SPECIAL TASK
E.l.a4vii COLLAB SKILLS Civil society actors
CIv
E.l.a4viii COLLAB SKILLS Research & education actors
RES EDU
E.l.adix COLLAB SKILLS Citizens
CIT
E.l.a5 CAPACITY-BUILDIN Did the intervention include efforts to enhance the skills ¢ Shiferaw et al., 2011; Gyau et | metric
the involved actors (e.g. monitoring techniques, technical al., 2012; Burandt et al., 2013; | [0..4]
skills, organizational skills) in order to enhance their Dyer et al., 2013; Measham an
capacities and/or to close non-financial resource gaps? | Lumbasi, 2013; Prager, 2015
0 = The intervention did not include capacity-building
efforts.
4 = capacity-building played a crucial role in the realizatig
of the intervention.
D.lll.b Attitudes
E.l.bl AWARE PROBLEM| Indicate the degree to which the involved actors were Lubell and Fulton, 2007; Pragel metric
INIT aware of the problem(s) at the heart of the intervention aj 2015 [0..4]

its outset:

0 = None or very few of the involved actors were aware ¢
the problem(s).

4 = (Almost) all of the involved actors were aware of the
problem(s).
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E.l.b2 AWARE PROBLEM]| Indicate the degree to which the involved actors were Lubell and Fulton, 2007; Pragel metric
END aware of the problem(s) at the heart of the intervention a{ 2015 [0..4]
its end or at the latest known point in time:
0 = None or very few of the involved actors were aware ¢
the problem(s).
4 = (Almost) all of the involved actors were aware of the
problem(s).
E.l.Lb3 VALUES ENVIRON)| Indicate the strength of environmental values held by the| Lubell and Fulton, 2007 metric
INIT involved actors at the outset of the intervention: [0..4]
0 = Conservation of environmental values was of low
importance to all or most of the involved actors.
4 = Conservation of environmental values was of great
importance to all or most of the involved actors.
E.l.b4 VALUES ENVIRON| Indicate the strength of environmental values held by the| Lubell and Fulton, 2007 metric
END involved actors at the end of the intervention or at the [0..4]
latest known point in time:
0 = Conservation of environmental values was of low
importance to all or most of the involved actors.
4 = Conservation of environmental values was of great
importance to all or most of the involved actors.
E.l.b5 PAST EXPERIENCEH Did the involved actors have positive/successful or Agrawal, 2001; Lamprinopouloy metric
negative/unsuccessful past experiences with collaboratig et al., 2006 [-4..4]
-4 = All or most of the actors had negative/unsuccessful |
experiences with collaboration.
0 = The involved actors did not have any past experience
with collaboration or past experiences of the involved
actors were mixed and were to more or less equal pg
positive and negative.
4 = All or most of the actors had positive/successful past
experiences with collaboration.
E.l.b6 COMMITMENT Indicate the degree to which the involved actors had faitf Wadsworth, 2001; Oerlemans | metric
COLLABORATION | and were committed to collaborative principles at the and Assouline, 2004; [-4..4]

INIT

outset of the intervention:

Lamprinopoulou et al., 2006;




30

-4 = All or most of the involved actors doubted the
effectiveness of collaboration and collective action.

0 = The involved actors were neither convinced of princif
of collaboration and collective action nor did they
doubt them or attitudes towards collaboration were
mixed with more or less equal parts of actors being
convinced of and actors doubting the effectiveness g
collaboration and collective action.

4 = All or most of the involved actors were convinced of g
committed to principles of collaboration and collectivg
action.

Azadi et al., 2010

E.l.Lb7 COMMITMENT Indicate the degree to which the involved actors had faitff Wadsworth, 2001; Oerlemans | metric
COLLABORATION | and were committed to collaborative principles at the end and Assouline, 2004; [-4..4]
END of the intervention or at the latest known point in time: Lamprinopoulou et al., 2006;
-4 = All or most of the involved actors doubted the Ingram et al., 2008; Azadi et al.
effectiveness of collaboration and collective action. | 2010
0 = The involved actors were neither convinced of princig
of collaboration and collective action nor did they
doubt them or attitudes towards collaboration were
mixed with more or less equal parts of actors being
convinced of and actors doubting the effectiveness g
collaboration and collective action.
4 = All or most of the involved actors were convinced of &
committed to principles of collaboration and collectivg
action.
E.[.b8 MOTIVATION INIT | Indicate the degree to which the involved actors were Wadsworth, 2001; Clark, 2006;| metric
motivated to achieve something together and participate | Bhuyan, 2007; Azadi et al., 201 [0..4]

actively in the realization of the intervention at its outset:

0 = All or most of the involved actors were little motivateq
to achieve something together and/or refused to
participate actively.

4 = All or most of the involved actors were very motivate(
to achieve something together and participate actively

Burandt et al., 2013; Dyer et al.
2013; Ramdwar et al., 2013
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E.1.b9

MOTIVATION END

Indicate the degree to which the involved actors were
motivated to achieve something together and participate
actively in the realization of the intervention at its end or
the latest known point in time:

0 = All or most of the involved actors were little motivated
to achieve something together and/or refused to
participate actively.

4 = All or most of the involved actors were very motivate(
to achieve something together and participate actively

Wadsworth, 2001; Clark, 2006;
Bhuyan, 2007; Azadi et al., 201
Burandt et al., 2013; Dyer et al.
2013; Ramdwar et al., 2013

metric
[0..4]

E.l.b10

SATISFACTION

How satisfied were the involved actors with the
intervention?

0 = The involved actors were unsatisfied.

4 = Most of the involved actors were very satisfied.

Azadi et al., 2010

metric
[0..4]

E.l.bll

LOYALTY

How loyal were the involved actors to the intervention? F

example did all the involved actors/members sell all of th

produce to the cooperative or to other buyers? Or did a

noteworthy number of actively involved actors decide to

quit their membership/commitment in the intervention?

0 = The involved members were hardly loyal.

4 = (Almost) all involved actors were loyal to the
intervention.

Bhuyan, 2007

metric
[0..4]

E.l.c Economic assets of non-state actors

E.l.cl

NON-STATE ACTO|
ECONOMIC
SITUATION

What was the financial situation of the involved non-statg

actors at the outset of the intervention?

-4 = All or most involved non-state actors were very poor
and/or had economically inviable businesses.

0 = All or most involved non-state actors had a stable
financial situation (they were neither rich nor poor)
and/or had economically stable but not very profitablé
businesses or there were more or less equal parts of
rich and poor actors.

4 = All or most involved non-state actors were financially
well-situated and/or had profitable businesses.

Agrawal, 2001; Carlberg et al.,
2003; Lubell and Fulton, 2007

metric
[-4..4]




32

E.l.c2 NON-STATE ACTO| Indicate the degree to which involved non-state actors | Dyer et al., 2013 metric
FINANCIAL themselves were able to provide financial resources for t [0..4]
RESOURCES realization of the intervention:

0 = The involved non-state actors were able to provide n
few financial resources.

4 = The involved non-state actors were able to provide
substantial financial resources.

Ell Characteristics of the group of involved actors

E.ll.a Group size and composition

E.ll.al GROUP SIZE INIT | Inform the number of actively involved actors at the outsq Schlager, 1995; Ayer, 1997, Number

of the intervention. If no exact number is available, estim{ Agrawal, 2001; Bhuyan, 2007;
the number. Include all actors whose involvement was | Mills et al., 2011; Ramdwar et
coded greater than 0 in variables B14 to B18. al., 2013; Totin et al., 2014;
Prager, 2015
E.ll.a2 GROUP SIZE END | Inform the number of actively involved actors at the end ¢ Schlager, 1995; Ayer, 1997, Number
the intervention or the latest known point in time. If no Agrawal, 2001; Bhuyan, 2007,
exact number is available, estimate the number. Include | Mills et al., 2011; Ramdwar et
actors whose involvement was coded greater than O in | al., 2013; Totin et al., 2014;
variables B14 to B18. Prager, 2015

E.ll.a3 GROUP DIVERSITY Indicate the degree of diversity and heterogeneity of the | Agrawal, 2001; Newman and | metric

INIT attributes of the involved individuals (e.g. regarding their | Dale, 2007; Azadi et al., 2010; | [0..4]
age, gender, education, profession, experience, financial Markelova and Mwangi, 2010;
situation etc.) at the outset of the intervention: Shiferaw et al., 2011; Isaac,

0 = The group was quite homogeneous. 2012; Dyer et al., 2013;
4 = The group was heterogeneous with regard to many | Ramdwar et al., 2013; Totin et
attributes. al., 2014

E.ll.a4 GROUP DIVERSITY Indicate the degree of diversity and heterogeneity of the | Agrawal, 2001; Newman and | metric

END attributes of the involved individuals (e.g. regarding their | Dale, 2007; Azadi et al., 2010; | [0..4]

age, gender, education, profession, experience, financial
situation etc.) at the end of the intervention or at the lateg
known point in time:

0 = The group was quite homogeneous.

4 = The group was heterogeneous with regard to many

attributes.

Markelova and Mwangi, 2010;
Shiferaw et al., 2011; Isaac,
2012; Dyer et al., 2013;
Ramdwar et al., 2013; Totin et
al., 2014
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E.ll.a5

INCLUSIVENESS

Indicate the degree to which all parties that were interest

in participating and/or for whom participation was feasible

were represented in the group:

0 = The group was highly exclusive.

4 = The group was inclusive, i.e. all parties that were
interested and/or that could be involved were
represented.

Shiferaw et al., 2011; Dyer et a
2013

metric
[0..4]

E.ll.a6

ACTOR RESOURCI
COMPLEMENTARI

Indicate to which degree the non-financial resources of tf
involved actors (e.g. skills, knowledge, experience, contg
complemented each other so all non-financial resources
necessary for the intervention were available:

0 = Non-financial resource of the involved actors did not
complement each other or did so only to a very low
degree.

4 = Actors complemented each other with their non-
financial resources (almost) perfectly.

Dyer et al., 2013

metric
[0..4]

E.ll.a7

POWERFUL
INDIVIDUALS

Did the group involve influential and powerful individuals
who could use their influence and power in favor of the
intervention? Examples of such individuals: influential
politician, owner of a big company, local champion, NGO
leader etc.

Burandt et al., 2013

Bin [0/1]

E.ll.a8

POWERFUL
INDIVIDUAL TYPES

Indicate to which actor group(s) the powerful and influent
individual(s) pertained (see variable D.lll.a4). If POWERH
INDIVIDUALS = 0, code n/a.

Qual

E.ll.a9

ACTOR RENEWAL

Were actors that dropped out of the group realizing the
intervention intentionally substituted by new actors?

Newman and Dale, 2007

Bin [0/1]

E.ll.al0

MEMBERSHIP
ELIGIBILITY

Were there clear criteria to decide if an actor was eligible

be involved in the intervention?

0 = There were no criteria that defined if an actor was
eligible to be involved in the intervention.

4 = There were clear criteria that defined if an actor was
eligible to be involved in the intervention.

Agrawal, 2001

metric
[0..4]
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E.ll.b Social Capital: Shared norms, objectives, and perceptions

E.ll.bl SHARED GOALS IN Indicate the degree to which the involved actors had the | Agrawal, 2001; Oerlemans and| metric
same interests and objectives at the outset of the Assouline, 2004; [0..4]
intervention: Lamprinopoulou et al., 2006;
0 = The involved actors had no or very few common Mills et al., 2011, Dyer et al.,
interests and objectives. 2013; Ramdwar et al., 2013;
4 = The involved actors were very similar in their interest| Prager, 2015
and goals.
E.ll.b2 SHARED NORMS | Indicate the degree to which the involved actors had the | Schlager, 1995; Agrawal, 2001] metric
INIT same norms, values and beliefs at the outset of the Oerlemans and Assouline, 2004 [0..4]
intervention: Markelova and Mwangi, 2010;
0 = The involved actors had no or very few values, normg Mills et al., 2011; Dyer et al.,
and beliefs in common. 2013; Prager, 2015
4 = The involved actors had very similar norms, values a
beliefs.
E.Il.b3 SHARED Indicate to which degree the involved actors agreed aboy Schlager, 1995; Lamprinopoulg metric
PERCEPTIONS INI] the nature of the issue and its causes at the outset of the et al., 2006; Prager, 2015 [0..4]
intervention:
i Adz ]JvA}oA S}Ee*[ %o E %S]}Vve
causes diverged.
4 = The involved actors agreed mostly or completely on {
issue and its causes.
E.ll.b4 SHARED Indicate the degree to which the involved actors agreed ¢ Oerlemans and Assouline, 2004 metric
PROCEDURES INIT approach and procedures for the realization of the [0..4]
intervention at its outset:
0 = The involved actors disagreed about approach and
procedures.
4 = The involved actors agreed mostly or completely on
approach and procedures.
E.Il.b5 SHARED GOALS E| Indicate the degree to which the involved actors had the | Agrawal, 2001; Oerlemans and| metric
same interests and objectives at the end of the interventi| Assouline, 2004, [0..4]

or at the latest known point in time:

Lamprinopoulou et al., 2006;
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0 = The involved actors had no or very few common
interests and objectives.

4 = The involved actors were very similar in their interest
and goals.

Mills et al., 2011; Dyer et al.,
2013; Ramdwar et al., 2013;
Prager, 2015

E.ll.b6 SHARED NORMS | Indicate the degree to which the involved actors had the | Schlager, 1995; Agrawal, 2001] metric
END same norms, values and beliefs at the end of the Oerlemans and Assouline, 2004 [0..4]
intervention or at the latest known point in time: Markelova and Mwangi, 2010;
0 = The involved actors had no or very few values, normg Mills et al., 2011; Dyer et al.,
and beliefs in common. 2013; Prager, 2015
4 = The involved actors had very similar norms, values a
beliefs.
E.ll.b7 SHARED Indicate to which degree the involved actors agreed aboy Schlager, 1995; Lamprinopoulg metric
PERCEPTIONS EN]| the nature of the issue and its causes at the end of the | et al., 2006; Prager, 2015 [0..4]
intervention or at the latest known point in time:
i Adz ]JvA}oA S}Ee*[ %o E %S]}Vve
causes diverged.
4 = The involved actors agreed mostly or completely on {
issue and its causes.
E.lIb8 SHARED Indicate the degree to which the involved actors agreed ¢ Oerlemans and Assouline, 2004 metric
PROCEDURES ENI approach and procedures for the realization of the [0..4]

intervention at the end of the intervention or at the latest

known point in time:

0 = The involved actors disagreed about approach and
procedures.

4 = The involved actors agreed mostly or completely on
approach and procedures.
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E.Il.b9

SOCIAL LEARNING

Did social learning (about technical issues, about group
processes etc.) occur among the actors involved in the
intervention? Social learning requires that 1) there is a
change in understanding of the involved individuals; 2)
§Z & ] " Z vP ndiagphat gaes$Heyond
individuals or small groups to become situated within wid
*°} ] o pv]se_U X X ~"8Z ] =+ v S3]§
members of the small group must diffuse to members of
wider social units or communities of practice to which the
o}vP_V ie 0 EV]VvP } pEes SZE}uPZ
members of a network (Reed et al., 2010).
0 = No significant social learning occurred in the context
the intervention.
4 = High levels of social learning occurred in the context
the intervention.

Oerlemans and Assouline, 2004
Lubell and Fulton, 2007

metric
[0..4]

E.llc Social Capital: relations and trust

E.ll.cl

EXT REL

Indicate to which degree the involved actors already had
direct relations to each other as a result of prior interactic
of any kind (e.g. from former common projects, through
informal relations etc.). If there are several actors of one
type, consider the one with the highest degree of pre-
existing relations:
0 = The involved actors did not have any direct relations
each other.
4 = All involved actors had strong relations to each other,
i.e. their prior interaction was of high intensity.
Please code whether relations existed both within the act
groups and between the actor groups.

Lamprinopoulou et al., 2006;
Ingram et al., 2008; Mills et al.,
2011, Prager, 2015

metric
[0..4]
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Individual
farmers
Individual E.ll.cli Farmer
farmers associations
Farmer E.ll.clii E.ll.c1x Processors
associations
Processors E.ll.cliii E.ll.clxi E.ll.c1xviii| Other
private
businesses
Other private E.ll.cliv | E.ll.clxii E.ll.cixix | E.ll.cixxv | Governmental
businesses actors of the
general
administration
Governmental E.ll.clv E.ll.c1xiii E.ll.cixx | E.ll.clxxvi | E.ll.c1xxxi Public bodies
actors of the with special
general tasks
administration
Public bodies E.ll.clvi E.ll.clxiv E.ll.cixxi | E.ll.clxxvii | E.ll.c1xxxii E.ll.cixxxvi | Civil
with special tasks society
actors
Civil society E.ll.clvii | E.ll.clxv E.ll.clxxii | E.ll.clxxviii | E.Il.c1xxxiii E.ll.clxxxvii | E.ll.cixl | Research &
actors education
actors
Research & E.ll.clviii | E.ll.c1xvi E.ll.cixxiii| E.ll.clxxix | E.ll.c1xxxiv E.ll.cixxxviii | E.ll.c1xli | E.ll.c1xliii | Citizens
education actors
Citizens E.ll.clix E.ll.c1xvii E.ll.cixxiv| E.ll.clxxx | E.ll.c1xxxv E.ll.cixxxix | E.ll.cixlii| E.ll.c1xliv | E.ll.c1xIV
E.llic2 NETWORK DENSIT| Indicate the density of relations among the actively invol\ Isaac, 2012 metric
INIT actors at the outset of the intervention. Network density i [0..4]

Au o eu@E }( AE]eS]vP 8] ¢ ¢ % E Vv§
(Isaac, 2012, p. 10) between the actors that are involved
§Z Jv8 A v3]}v Jv 18 ]V]E] 0 %Z -

relation between two actors.
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0 = Network density was very low; there existed only few
direct relations between the actors.

4 = Network density was high; all or most of the actors hg
direct relations to many of the other actors.

E.lll.c3

NETWORK DENSIT
END

Indicate the density of relations among the actively involy

actors at the end of the intervention or at the latest know

point in time.

0 = Network density was very low; there existed only few
direct relations between the actors.

4 = Network density was high; all or most of the actors hg
direct relations to many of the other actors.

Isaac, 2012

metric
[0..4]

E.llc4

COMMON
IDENTITIES

Indicate the degree to which the involved actors had a

common identity. Were they part of the same or very

different cultures? Did they have very similar or different

professional backgrounds? Did they come from similar o

different places? etc.

0 = The involved actors came from very different
backgrounds and had very different identities.

4 = All or most of the involved actors came from similar
backgrounds and had similar identities.

Mills et al., 2011; Burandt et al.
2013

metric
[0..4]

E.llc5

TRUST INIT

Indicate the degree of trust among the involved actors at
§Z }ude 8 }(38Z ]Jvs EA v3]}vX "dEN
accept vulnerability based on positive expectations abou
V}S§Z EJ[+ JvE v3]}ve YNEEvilg efdl} aDO3)
A> A oe }( SEuS 0]l 0C % v }v §Z
prehistory of either antagonism or cooperation among
[involved actors]. Where there is no prehistory of
interaction, there is possibly (but not necessarily) neither
SEPUS VIE JeSEMS u(Nerige al.%201B)3l
there are several actors of one type, consider the one wil

the highest level of trust:

Schlager, 1995; Mburu and
Wale, 2006; Azadi et al., 2010;
Shiferaw et al., 2011; Dyer et a
2013; Prager, 2015

metric
[-4..4]
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-4 = There was a high level of distrust among the involve
actors.

0 = There was neither trust nor distrust among the involv|
actors.

4 = There was a high level of trust among the involved
actors.

Please code the level of trust for both within the actor

groups and between the actor groups (see variable D.IV.

E.llc6 TRUST END

Indicate the degree of trust among the involved actors at

the end of the intervention or at the latest known point in

time. If there are several actors of one type, consider the

one with the highest level of trust:

-4 = There was a high level of distrust among the involve

actors.

0 = There was neither trust nor distrust among the involy|
actors.

4 = There was a high level of trust among the involved
actors.

Please code the level of trust for both within the actor

groups and between the actor groups (see variable D.IV.

Mburu and Wale, 2006; Lubell
and Fulton, 2007; Newman and
Dale, 2007; Ingram et al., 2008
Azadi et al., 2010; Mills et al.,
2011; Shiferaw et al., 2011; Dy«
et al., 2013; Ramdwar et al.,
2013; Prager, 2015

metric
[-4..4]

E.ll.d Competition and conflict

E.ll.d1 ACTOR
COMPETITION

Indicate the degree to which actors actively involved with

the intervention competed with each other (in economic

and other terms):

0 = There was no or only a very low level of competition
among the involved actors.

4 = There was strong competition among many of the
involved actors.

Lamprinopoulou et al., 2006;
Azadi et al., 2010; Ramdwar et
al., 2013

metric
[0..4]

E.ll.d2 CONFLICT INIT

Indicate the degree to which there was any kind of conflig
between the involved actors at the outset of the

intervention:

Ramdwar et al., 2013

metric
[0..4]
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0 = There was (almost) no conflict of any sort between
involved actors.

4 = There were high levels of conflict between involved
actors.

E.I.d3

CONFLICT END

Indicate the degree to which there was any kind of confli
between the involved actors at the end of the interventior
or at the latest known point in time:
0 = There was (almost) no conflict of any sort between
involved actors.
4 = There were high levels of conflict between involved
actors.

Ramdwar et al., 2013

metric
[0..4]

E.ll.e Group

dysfunctions

E.ll.el

POWER IMBALANC

Did all involved actors have an equal say in the realizatia

the intervention or did some actors have privileges and

more influence in the realization of the intervention.

0 = All involved actors had more or less the same influen
on the realization of the intervention.

4 = Some of the involved actors had much more influenc
on the way the intervention was realized than others.

Dyer et al., 2013; Ramdwar et
al., 2013; Totin et al., 2014

metric
[0..4]

E.ll.e2

TAKE OVER

Did any individual actors try to or succeed in taking over

intervention to promote their own interests?

0 = No attempts to take over the intervention for the
promotion of own interests was made.

4 = Individual actors were able to (almost) completely tak
over the intervention and use it for their own purpose

Shiferaw et al., 2011; Ramdwal
et al., 2013

metric
[0..4]

E.ll.e3

CORRUPTION

Did corruption occur among the involved actors?

Shiferaw et al., 2011

Bin [1/0]

RELATED TO ORGANIZATION & MANAGEMENT

E.1ll Structure and organization of the intervention

Dlll.a Group formation

E.lll.al

KEY INITIATING
ACTOR

Was there an individual or a nucleus of initiators who col
be characterized as skilled, determined and pro-active?

Lamprinopoulou et al., 2006;
Burandt et al., 2013; Prager,

2015

Bin [1/0]
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E.lll.a2

FEASIBILITY STUD

Was a feasibility study carried out before the actual
initiation of the intervention?

Carlberg et al., 2003

Bin [1/0]

E.lllb Tasks and objectives

E.lll.b1

DEFINED
OBJECTIVES

Indicate to which degree the tasks and objectives of the

intervention were clearly defined:

0 = At no point in time, the tasks and objectives of the
intervention were clearly and explicitly defined.

4 = All tasks and objectives were explicitly and clearly
defined.

Dyer et al., 2013; Measham an
Lumbasi, 2013

metric
[0..4]

E.lll.b2

ACTOR AWARE
OBJECTIVES

Where all involved actors aware of the objectives of the

intervention?

0 = Few involved actors were aware of the actual objecti
of the intervention.

4 = (Almost) all involved actors knew and were aware of
(almost) all objectives of the intervention.

Clark, 2006

metric
[0..4]

E.lll.b3

INCENTIVE FOR
OBJECTIVE

Did the objectives of the intervention provide economic
and/or other kinds of positive benefits relative to other
options, i.e. were the benefits potentially derived from or
paid for pursuing the objectives of the intervention higher
than the opportunity costs for the involved actors?

-4 = There was very little incentive to pursue the objectiv
of the intervention because opportunity costs were
much higher than potential benefits.

0 = The potential benefits and opportunity costs of pursu
the objectives of the intervention were more or less
equal.

4 = There was high incentive to pursue the objectives of
intervention because opportunity costs were much
lower than potential benefits.

Measham and Lumbasi, 2013;
Prager, 2015

metric
[-4..4]

E.lll.b4

OBJECTIVES RAN(

How many objectives did the intervention pursue and ho

varied were these objectives?

Bhuyan, 2007; Newman and

Dale, 2007; Shiferaw et al., 201,

metric
[0..4]
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0 = The intervention concentrated on few tasks and
objectives of similar character.

4 = The intervention pursued a great range of varied
objectives.

E.lll.b5

OBJECTIVES
RELEVANCE

How relevant are the objectives of the intervention to the
needs of the stakeholders and especially to the involved

actors?

0 = The objectives are of low relevance to stakeholders.

4 = The objectives are highly relevant to the stakeholderg

Dyer et al., 2013; Measham an
Lumbasi, 2013

metric
[0..4]

E.lll.b6

OBJECTIVES
COMPATIBILITY

Are the objectives and activities of the intervention
compatible with existing livelihoods and/or usual activitie
of the involved actors (e.g. are they able to carry out the
activities without having to change much about their land
use)?

0 = The objectives and activities of the intervention are
highly incompatible with existing livelihoods of the
involved actors (e.g. they require the involved actors t
fundamentally change their income-generating
activities).

4 = The objectives and activities are mostly compatible w
the livelihoods of (almost) all involved actors (e.g. they
do not change much about their income-generating
activities).

Measham and Lumbasi, 2013

metric
[0..4]

E.lll.b7

OBJECTIVES
BALANCE

Indicate to which extend there is a balance between

individual goals of the involved actors and collective goal

the goals of the intervention:

-4 = The goals are very unbalanced and strongly favor
individual goals over collective goals.

0 = The obijectives of the intervention are more or less
balanced between individual and collective goals.

4 = The goals are very unbalanced and strongly favor
collective goals over individual goals

Oerlemans and Assouline, 2004

metric
[-4..4]
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E.lll.b8

OBJECTIVES
COMPLEXITY

Indicate the degree to which the objectives of the

intervention were complex, i.e. difficult to understand,

requiring much knowledge and many different skills, and

challenging in organizational terms:

0 = The objectives of the intervention were of low
complexity.

4 = The objectives of the intervention were of high
complexity.

Newman and Dale, 2007

metric
[0..4]

E.ll.b9

OBJECTIVES
REALISTIC

Indicate the degree to which the objectives of the

intervention were achievable given all circumstances of t

intervention:

0 = The objectives of the intervention could hardly be
achieved.

4 = (Almost) all of the objectives were well achievable.

Mburu and Wale, 2006

metric
[0..4]

E.lll.b10

OBJECTIVES TIME

Was the time allotted for the introduction of and adaptatiq

to new practices, the achievement of the objectives, etc.

sufficient?

0 = Even without any major problems or delays, the time
allotted was too short.

4 = The allotted time was sufficient.

Agrawal, 2001; Dyer et al., 201

metric
[0..4]

E.ll.c Enabling Collaboration

E.lll.cl

INCENTIVE FOR
COLLABORATION

Did the intervention provide economic and/or other kinds
positive benefits for collaboration, i.e. were the benefits
expected with collaboration higher than the benefits
expected with individual action? Examples for such
incentives for collaboration are:

X Actors involved in the intervention get exclusive
benefits (financial or non-financial) which not-
involved actors do not get.

X A threat of top-down government regulation can be
averted by collaborative action.

x The group is a source of social capital for the invol

actors etc.

Schlager, 1995; Ayer, 1997;
Newman and Dale, 2007; Ingral
et al., 2008; Shiferaw et al.,
2011; Burandt et al., 2013; Dye
et al., 2013; Prager, 2015

metric
[-4..4]
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-4 = There was very little incentive to collaborate becaus
expected benefits from individual action were much
higher than benefits expected from collaborative actio

0 = The expected benefits from collaborative action and
from individual action were more or less equal.

4 = There was high incentive to collaborate because
expected benefits from individual action were much
lower than benefits expected from collaborative action

E.lll.c2

COLLABORATION
TRANSACTION
COSTS

How much monetary and non-monetary transaction costs
for participating in the intervention did the involved actorg
have to face (i.e. information, transformation, and
enforcement costs)?

0 = Transaction costs for collaboration were low.
4 = Transaction costs for collaboration were high.

Schlager, 1995; Prager, 2015

metric
[0..4]

E.lll.d Communication and interaction

E.lll.d1

COM INTENS

Indicate how frequently and substantively communicatior
occurred among the involved actors. If there are several
actors of one type, consider the one with the highest
communication intensity:

0 = Information was rarely distributed and/or the involved
actors rarely communicated with each other and/or th
information/the topics are of low relevance to the
intervention.

4 = Information was frequently distributed and/or the
involved actors communicated with each other
frequently and/or the provided information/the topics
were of high relevance to the intervention.

Please code communication intensity for both within the

actor groups and between the actor groups (see variable

D.IV.cl).

Ayer, 1997; Wadsworth, 2001;
Carlberg et al., 2003; Clark,
2006; Bhuyan, 2007; Burandt €
al., 2013; Dyer et al., 2013;
Ramdwar et al., 2013; Prager,
2015

metric
[0..4]

E.lll.d2

COMMUNICATION
CHANNEL VARIETY

Were activities and communication related to the
intervention conducted in a variety of diverse but
interacting forms (physical meetings, planned tours,

newsletters, online chat rooms etc.)?

Wadsworth, 2001; Newman an
Dale, 2007

metric
[0..4]
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0 = Very few different forms of communication and
interaction were usd.

4 = Many different forms of communication and interactid
were used

E.lN.d3

FACEFOFACE

How often did the involved actors interact in fateface

settings?

0 = The actors never or very rarely met faceface and/or
only single actors interacted fade-face with each
other.

4 = There were frequent fade-face meetings with (almost
all actors.

Wadsworth, 2001; Clark, 2006;
Lubell and Fulton, 2007; Buran
et al., 2013

metric
[0..4]

E.lll.d4

ACTOR
INTERDEPENDENC(

Indicate the degree to which the involved actors needed
each other to be able to carry out activities related to the
intervention. If the actors were dependent on each other
varying degrees, consider the highest existing degree of
interdependence:

0 = The involved actors were rather independent from eg
other, e.g. they mainly acted on their own and only
exchanged some relevant information with each othe

d A dz ]JvA}oA S}E- v Z }s8Z
skills, decisions, support etc. for most of the activitieg
they carried out or they had to coordinate most of the
activities with other involved actors.

Agrawal, 2001; Dyer et al., 201

metric
[0..4]

E.lld5

CORE GROUP

Was there a central committee of few actors where the
main interaction occurred with each of the actors of this
committee communicating with a further group of actors
a certain locality, of a certain profession etc.?

Ayer, 1997; Clark, 2006; Mills €
al., 2011

Bin [1/0]

E.lll.e Distribution of benefits

E.lll.el

IDENT BENEFITS

Could individuals who benefitted from the activities of the

intervention clearly be identified?

0 = Individuals benefiting from the activities of the
intervention could hardly be identified.

4 = (Almost) all individuals benefiting from the activities (

the intervention could be clearly identified.

Schlager, 1995

metric
[0..4]
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E.lll.e2

BENEFITS
DISTRIBUTION

Were benefits derived from the intervention distributed in

fair and equitable way (e.g. benefits were distributed

proportionally to the contribution each actor made to the

activities or the achievement of the objectives of the

intervention)?

0 = The distribution of benefits was hardly fair and
equitable.

4 = The distribution of benefits was very fair and equitabl

Schlager, 1995; Agrawal, 2001
Ramdwar et al., 2013

metric
[0..4]

E.lIL.f Internal decision-making and participation

E.lll.f1

EARLY
PARTICIPATION

How broad was the range of actors that participated in

important decisions concerning the intervention since the

beginnings of the intervention and therefore had influenc
on the nature of the intervention?

0 = Very few of the involved actors participated in and
influenced decisions about the nature of the
intervention at its outset.

4 = Most of the involved actors participated in and
influenced decisions about the nature of the
intervention at its outset.

Dyer et al., 2013

metric
[0..4]

E.llL.f2

DECISION-MAKING
MODE

Indicate which mode of decision-making was mainly use(

for important internal decisions of the intervention:

0 = autocratic decisions (i.e. one individual or one actor
decides).

1 = minority decisions (i.e. a small group of actors decide

2 = majority vote (i.e. a majority of the involved actors
agrees to the decision).

3 = relatively broad consensus (i.e. as many involved act
as possible agree on the decision).

4 = unanimity (i.e. every involved actor has the right to
veto). (adapted from Newig et al., 2013)

Schlager, 1995; Oerlemans anc
Assouline, 2004; Mburu and
Wale, 2006; Newman and Dale
2007; Shiferaw et al., 2011

ordinal
[0..4]

E.IILf3

PARTICIPATION
COMMUNICATION

For major decisions concerning the intervention, to which
degree were involved actors provided with or granted
access to information relevant to such a decision by thos

actors who had control over this information?

Schlager, 1995; Oerlemans anc
Assouline, 2004; Mburu and
Wale, 2006; Newman and Dale

2007; Shiferaw et al., 2011

metric
[0..4]
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0 = The majority of the involved actors were not provided
with or did not have access to information.

4 = (Almost) all involved actors were provided with or hag
access to all relevant information.

(adapted from Newig et al., 2013)

E.lll.f4

PARTICIPATION
CONSULTATION

For important decisions concerning the intervention, to

which degree could involved actors provide all the input

they considered relevant for such a decision to those act

preparing or taking the decision?

0 = The involved actors could not provide input or only to
negligible degree.

4 = (Almost) all involved actors had the possibility to proy
(almost) all the input they considered relevant.

(adapted from Newig et al., 2013)

Schlager, 1995; Oerlemans anc
Assouline, 2004; Mburu and
Wale, 2006; Newman and Dale
2007; Shiferaw et al., 2011

metric
[0..4]

E.ILf5

PARTICIPATION
DIALOGUE

For important decisions concerning the intervention, to

which degree could involved actors engage in dialogue

about knowledge and opinions relevant to such a decisio

with each other and/or with the actors preparing or taking

the decision? Dialogue goes beyond the one-way

participation of communication and consultation and

requires a two-way exchange of information.

0 = There was a low degree of information flow between
the involved actors.

4 = There was intense information flow between (almost)
of the involved actors.

(adapted from Newig et al., 2013)

Schlager, 1995; Oerlemans anc
Assouline, 2004; Mburu and
Wale, 2006; Newman and Dale
2007; Shiferaw et al., 2011

metric
[0..4]

E.III.T6

INFLUENCE

For important decisions concerning the intervention, to
which degree did the needs and wants expressed by the
broad range of involved actors usually determine the fing

decision?

Bhuyan, 2007

metric
[0..4]
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0 = The final decision was usually determined by the neg
and wants of the broad range of involved actors only t
low degree.

4 = The final decision was usually determined by the nee
and wants of the broad range of involved actors to a h
degree.

E.ILf7

PARTICIPATION
MODE SKILL
CONTRIBUTION

Did the usual mode of participation allow the involved

actors to contribute all of their relevant skills and expertis

0 = With the usual mode of participation, the involved
actors could hardly contribute their relevant skills and
expertise.

4 = (Almost) all involved actors could contribute (almost)
of their relevant skills and expertise.

Dyer et al., 2013

metric
[0..4]

E.lll.g Internal rules & enforcemen

E.lll.gl

RULES EXISTENCE

Does the intervention have clear, stable and standardize

rules, procedures and structures?

0 = The intervention had no or very few explicit rules.

4 = The intervention had and adequate system of clear a
standardized rules, procedures, and structures.

Oerlemans and Assouline, 2004
Markelova and Mwangi, 2010;
Shiferaw et al., 2011

metric
[0..4]

E.lll.g2

RULES SIMPLICITY

Were the rules simple and easy to understand?

0 = The rules of the intervention were very complex and
hard to understand.

4 = Most of the rules of the intervention were simple and
easy to understand.

Agrawal, 2001

metric
[0..4]

E.lll.g3

RULES LOCAL

Were the rules, procedures and structures of the

intervention devised locally/ by the involved actors or

imposed by external actors (e.g. government agencies)?

0 = All or most of the rules were imposed by external act

4 = The rules were (almost) completely devised by the
involved actors.

Agrawal, 2001; Shiferaw et al.,
2011

metric
[0..4]

E.ll.g4

RULES ADAPTED

Were the rules, procedures and structures of the
intervention adapted to the individual conditions of the

locality where the intervention was realized?

Shiferaw et al., 2011

metric
[0..4]
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0 = The rules were rather generic and not adapted to the
individual conditions.

4 = The rules were greatly adapted to the individual
conditions.

E.lll.g5

RULES ADJUST

Could the involved actors decide to change and adjust th

rules if necessary?

0 = The involved actors had no possibility to change and
adapt the rules once they were adopted.

4 = The involved actors were completely free to change ¢
adapt the rules if necessary.

Oerlemans and Assouline, 2004
Ramdwar et al., 218

metric
[0..4]

E.lll.g6

RULES
ENFORCABILITY

Indicate the degree to which the rules of the intervention
were enforceable. Aside from the existence of enforceme
mechanisms (sanctions and rewards, see variable
ENFORCEMENT MECHANISMS), this includes that the
have prescribed, explicit targets/limits and that it is possi
to monitor/verify compliance.

0 = Rules were hardly enforceable.

4 = (Almost) all rules were enforceable.

Agrawal, 2001

metric
[0..4]

E.lll.g7

ENFORCEMENT
MECHANISMS

Does the intervention have effective mechanisms to enfo

its internal rules?

0 = No mechanisms to enforce the rules of the interventiq
had been devised.

4 = There are effective enforcement mechanisms for
(almost) all binding rules of the intervention.

Carlberg et al., 2003;
Lamprinopoulou et al., 2006;
Ingram et al., 2008; Markelova
and Mwangi, 2010; Shiferaw et
al., 2011; Totin et al., 2014

metric
[0..4]

E.lll.g8

GRADUATED
SANCTIONS

Are the sanctions graduated so different levels of sanctig
can be imposed according to the graveness of rule
violation?

0 = Sanctions are not graduated.

4 = (Almost) all sanctions are graduated.

Schlager, 1995; Agrawal, 2001

metric
[0..4]

E.lll.g9

ENFORCEMENT
INTERNAL

Is monitoring for compliance and enforcement carried ou
by actors actively involved in the intervention themselves

(rather than by external bodies)?

Schlager, 1995; Ayer, 1997; Mi
etal., 2011

metric
[0..4]
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0 = Enforcement is not carried out by actors involved in t
intervention.

4 = Enforcement is mostly carried out by actors involved
the intervention.

E.IIl.GO

EXTERNAL
ADJUDICATION

Do the actors actively involved in the intervention have

access to low-cost local adjudication to resolve conflicts 1

cannot be resolved internally?

0 = The involved actors do not have access to adjudicati

4 = The involved actors have access to low-cost local
adjudication.

Schlager, 1995; Agrawal, 2001

metric
[0..4]

E.Ill.h Monitoring & accountability

E.lll.h1

MONITORING

Does the intervention include regular and transparent

monitoring and evaluation of the activities and expenses

occurring in relation to the intervention?

0 = The intervention is (almost) nhever monitored and
evaluated.

4= All relevant aspects of the intervention are monitored
a regular basis.

Schlager, 1995; Oerlemans anc
Assouline, 2004; Shiferaw et al
2011; Prager, 2015

metric
[0..4]

E.lll.h2

FEEDBACK

To which degree are the results of the monitoring efforts

made available to all involved actors?

0 = Monitoring results were usually not made available.

4 = All monitoring results were made available to the
involved actors.

Prager, 2015

metric
[0..4]

E.lll.h3

ACCOUNTABILITY

To which degree do leaders and managers of the

intervention assume responsibility for the activities,

expenses, and consequences arising from them?

0 = Leaders and managers did not assume responsibility,
any activities or consequences.

4 = (Almost) all leaders and managers assumed

responsibility for activities and consequences.

Schlager, 1995; Agrawal, 2001
Markelova and Mwangi, 2010;
Shiferaw et al., 2011; Ramdwar
etal., 2013

metric
[0..4]
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Note: This variable can be attributed a code greater than
even if no monitoring was conducted because it also refe
to the assumption of responsibility for (positive and
negative) consequences, which can become apparent ey
without monitoring.

E.lll.i Leader characteristics

E.llLi1 LEADERS AGE How old was/were the leader(s)? Agrawal, 2001 nominal
0= The leader(s) was/were under 50 years old. [0..2]
1 =In case of a group of leaders: Ages of the leaders we
mixed, there were both individuals of less and individu
of more than 50 years of age.
2 = The leader(s) was/were over 50 years old.
E.NLi2 LEADERS Indicate the level of formal education of the leader(s): Azadi et al., 2010 metric
EDUCATION 0 = All leaders had a low level of formal education (e.qg. tl [0..4]
went to school only for few years or had very basic
school education).
4 = All leaders had a high level of formal education (e.g.
university degree, advanced professional training)

E.INLi3 LEADERS Indicate the degree to which the leaders knew of and Azadi et al., 2010 metric
KNOWLEDGE understood principles of cooperation and collective actiol [0..4]
COLLABORATIVE | (e.g. from their professional background, former
PRINCIPLES experiences etc.)

0 = The leaders were not familiar with principles of
cooperation and collective action.

4 = (Almost) all leaders were very familiar with principles
cooperation and collective action.

E.ll.i4 LEADERS Indicate the degree to which the leader(s) had faith in an{ Azadi et al., 2010; Burandt et a| metric
COMMITMENT was/were committed to collaborative principles: 2013; Prager, 2015 [-4..4]
COLLABORATION | -4 = All or most of the leaders doubted the effectiveness

collaboration and collective action.

0 = The leaders were neither convinced of principles of
collaboration and collective action nor did they doubt]
them or attitudes towards collaboration were mixed

with more or less equal parts of leaders being
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convinced of and leaders doubting the effectiveness
collaboration and collective action.

4 = All or most of the leaders were convinced of and
committed to principles of collaboration and collectivg
action.

E.IILI5

LEADERS
MANAGEMENT
SKILLS

Did the leader(s) have appropriate management skills?
Management skills include
x technical skills® ]o0]5C S} pe u S$Z} U %
processes, tools, techniques, and specialized knowl€
S} %o E(}EU *% ]. S *le_U
x analytic skillsv ~ ]o]8C 8} ] vSsS](C | C /4
they are interrelated, and decide which ones should
receive the most attent}v_ U
x decision-making skil/ ~ J]o]SC S} Z}}e
e}ous]}ve (E}u u}vP 038 Ev §]A -
x humanskillsv ~ ]o]3C 3} AJEI }}% E
to communicate effectively, to motivate and train
}18Z E+U 8§} & *}oA }vG] §U v 3§
X communication skillgV ~ ]o]SC 8§} e v v
information, thoughts, and feelings, which create
luu}lv pv E&+S v JvP v u v]vP_U
x interpersonal skillsWV ~ ]0]3C 3} A 0} %o
trusting and open relationship with superiors,
subordinates and peers to facilitate the free exchang
JOIV(IEU 8]}v v % E}A] % E} |
x conceptual skillst ]o0]5C 8§}« S8Z }CEP v
whole and to solve problems from a systemic point o
Al A_U
x diagnostic skillsW ~  ]o]SC e theSpr@baljle
cause of a problem from examining the symptoms
Azl z & } EA C 3Z uv P E |

Azadi et al., 2010; Shiferaw et
al., 2011; Burandt et al., 2013;
Prager, 2015

metric
[0..4]
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x flexible skilla¥ ~ Jo]S8C §} o0 Al1§Z u ]
lu%o &£ *]5u S]}ve v &E %] oC Z
x administrative skillsV ~ ]0]3C 3} (}od}A %
procedures, process paper work in an orderly manng
and manage expenditures within the limits set by
n P §(Peterson and van Fleet, 2004, p. 1303)
0 = The leaders have a low level of management skills.
4 = (Almost) all leaders have a high level of managemen
skills.

E.I.i6 LEADERS TECHNI{ How much technical knowledge relevant to the issue(s) g Carlberg et al., 2003; Azadi et § metric
KNOWLEDGE the heart of the intervention did the leader(s) have? 2010; Burandt et al., 2013 [0..4]
0 = The leaders had a low level of knowledge relevant to
issue.
4 = (Almost) all leaders had a high level of technical
knowledge relevant to the issue.
E.NLi7 LEADERS DIVERSI| In case of a group of leaders: How heterogeneous were { Azadi et al., 2010 metric
leaders in their individual characteristics? [0..4]
0 = The group of leaders is quite homogeneous.
4 = The group of leaders is heterogeneous with regard tg
many attributes.
If only one leader existed, code 0.
E.I.i8 LEADERS STATE | To which degree did state actors carry out leadership, Horlings, 1994; Agrawal, 2001;| metric
ACTORS DEGREE | organization and management of the intervention? Oerlemans and Assouline, 2004 [0..4]
0 = The intervention was mainly self-organizing, i.e. invol Lamprinopoulou et al., 2006;
non-state actors took on all or most of the organizatiof Newman and Dale, 2007; Ingral
and management of the intervention. If state actors wq et al., 2008; Mills et al., 2011;
actively involved, they interfered sparsely or acted as | Shiferaw et al., 2011; Dyer et a
partners equal to the non-state actors. 2013; Measham and Lumbasi,
4 = The intervention was rather state-led, i.e. (some of th| 2013; Ramdwar et al., 2013;
state actors took on and carried out most of the Prager, 2015
leadership and management and acted as superiors t(
the involved non-state actors and other state actors.
E.ILi9 LEADERS STATE | Did state actors take on too much, too little, or the right | Agrawal, 2001; Lamprinopouloy metric

ACTORS ADEQUA(

amount of leadership and management in this interventid

et al., 2006; Ingram et al., 2008

[-4..4]
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-4 = State actors carried out far too little leadership and
management tasks, a much greater involvement of
state actors in leadership and management of the
intervention would have been beneficial.

0 = The level to which state actors took on and carried ol
leadership and management of the intervention was
adequate.

4 = State actors carried out far too much leadership and
management tasks, a much lower involvement of the
state actors in leadership and management of the
intervention would have been beneficial.

Code n/a if no state&dors were actively involved.

Shiferaw et al., 2011; Dyer et a
2013

E.IILLO

LEADERS LOCAL
CHAMPION

Were/ was the leader(s) local champion(s) at the outset ¢
the intervention? A local champion is an individual which
highly regarded by many other individuals and actors in t
concerning locality or region.

0= None of the leaders is a local champion.

4 = All or most of the leaders are local champions.

Carlberg et al., 2003

metric
[0..4]

E.l11

LEADERS NETWOF

Did the leader(s) possess intensive external network

relations, especially to relevant external actors?

0 = The leaders had few external network relations to
relevant actors.

4 = The leaders had many external network relations to
relevant actors.

Agrawal, 2001; Clark, 2006

metric
[0..4]

E.lILL2

LEADERS
AGREEMENT

Was there agreement among the involved actors about W

should be the leader(s)?

0 = There was little agreement about who should be the
leader(s).

4 = Most involved actors agreed about who should be thg¢
leader(s).

Ramdwar et al., 2013

metric
[0..4]

E.NLL3

LEADERS TRUST

Did the involved actors trust in the leader(s)?
0 = The involved actors had little trust in the leaders
4 = Most of the involved actors had trust in (almost) all th

leaders.

Shiferaw et al., 2011; Ramdwal
etal., 2013

metric
[0..4]
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E.lIL1L4

LEADERSHIP
CONTINUITY

Was the leadership of the intervention continuous or did

the leaders change with high frequency?

0 = The individuals in the position of the leader(s) change
quite often.

4 = There was (nearly) no change in leadership.

Carlberg et al., 2003

metric
[0..4]

E.IILL5

LEADERSMI
ROTATION

In the cases where leadership changed, was this due to
planned rotation of the position of the leader(s)?
If no significant change of leadership occurred, code 0.

Newman and Dale, 2007

Bin [0/1]

D.V.L6

LEADERS PAID

Did the main leader(s) have a paid position dedicated to
leading the intervention?

Carlberg et al., 2003

Bin [0/1]

D.V.L7

LEADERS TRAININ

Did the leader(s) receive ongoing managerial training?

0 = The leaders did not receive noteworthy ongoing
managerial training.

4 = (Almost) all the leaders received ongoing managerial
training.

Carlberg et al., 2003

metric
[0..4]

E.lll.jFinancial esources

E.NLjL

FINANCIAL
RESOURCES INIT

At its outset, did the intervention have overall sufficient

financial resources for its realization?

0 = The financial resources of the intervention were cleat
insufficient.

4 = The financial resources of the intervention were
sufficient.

Azadi et al., 2010; Burandt et a
2013

metric
[0..4]

E.IILj2

FINANCIAL
RESOURCES END

At its end or at the latest known point in time, did the

intervention have overall sufficient financial resources for

realization?

0 = The financial resources of the intervention were cleat
insufficient.

4 = The financial resources of the intervention were
sufficient.

Azadi et al., 2010; Burandt et a
2013

metric
[0..4]

E.NNLj3

DEBT

Did the intervention become indebted?

0 = The intervention had no significant debts.

4 = The intervention was severely indebted withdittl
probability of paying back the debts.

Azadi et al., 2010

metric
[0..4]
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E.lj4

MEMBER CREDITS

Did the intervention provide adequate and timely credit

facilities to the actors involved in it?

0 = The intervention did not provide noteworthy credit
facilities to the involved actors.

4 = The intervention provided many adequate credit
facilities to the involved actors.

Azadi et al., 2010

metric
[0..4]

E.lll.k Human resources

E.lll.k1

HUMAN RESOURC
AVAILABILITY

Did the intervention have sufficient labor force available
both involved actors contributing labor and (possibly
existing) paid employees)?

0 = The available manpower was insufficient.

4 = The available manpower was sufficient.

Prager et al., 2011; Burandt et
al., 2013

metric
[0..4]

E.lll.k2

HUMAN RESOURC
QUALITY

What was the quality of the labor force of the interventior
i.e. did the employees and the actors contributing labor
have the necessary knowledge, skills and capacities for {
tasks they had to carry out?

0 = The labor force was of low quality.
4 = The labor force was of high quality.

Carlberg et al., 2003

metric
[0..4]

E.lll.l Relatio

ns to external actors

E.lLI1

PERSONAL EXT
CONTACTS

Did the involved actors (including the leaders) have any

personal, rather informal contacts to individuals of not-

actively involved actors that were important for the

intervention (e.g. authorities, business partners)?

0 = No personal contacts to individuals of important
external actors existed.

4 = Many personal contacts to individuals of important
external actors existed

Isaac, 2012

metric
[0..4]

E.lILI2

CONTACT OTHER
COLLAB

Did the actors involved in this intervention have any kind
contact to actors involved in other, similar (successful)
interventions?

0 = There was no contact to other interventions.

4 = There was intensive contact to other interventions.

Carlberg et al., 2003

metric
[0..4]

E.ILI3

ALLIANCES

Did this intervention have an alliance or partnership with

other not-actively involved actors or organizations?

Carlberg et al., 2003

metric
[0..4]
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0 = There were no alliances with other actors or
organizations.

4 = There were strong alliances to important other actors
organizations.

E.Ill.m Other organizational factors

E.lll.m1

FORMALIZATION

Was the intervention given a legal form (e.g. in order to b
able to have access to subsidies, to become a legitimate
business partner etc.)?

Oerlemans and Assouline, 2004
Burandt et al., 2013

Bin [0/1]

E.lll.m2

SELF-SUSTENANC

According to the latest information available, to which

degree had the intervention become self-sustaining or to

which degree would it potentially become self-sustaining

i.e. were the tasks and functions of the intervention carrie

out even without external or public support such as fundi

technical support, facilitation?

0 = The intervention (potentially or actually) ceased to ex
or to actively carrying out its tasks and functions or thq
intervention continued but remained greatly dependen
on external or public support.

4 = The intervention (potentially or actually) had become
mostly self-sustaining

Prager et al., 2011; Ramdwar €
al., 2013

metric
[0..4]

E.lIl.m3

APPLICATION COS

If the intervention included an application for a general
scheme that would provide financial and other forms of
support to the intervention (e.g. the scheme of protected
denominations of origin, PDO), did the involved actors hg
to face high costs of any type in order to realize the
application?
0 = The application for the scheme caused low costs ang
the costs for the application could easily be covered.
4 = The application for the scheme caused very high cos|
and/or it was not or only hardly possible to cover the
costs for the application.

Prager, 2015

metric
[0..4]
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E.IV Business performance of the intervention
Only code these variables if the intervention included the marketing of products asdfgices (MARKETING = 1). In all other cases (MARKET]
0), code all variables of this section n/a.

E.IV.a Competitiveness

E.lV.al PRODUCT QUALIT| Were the marketed products and/or services of high Carlberg et al., 2003; Azadi et @ metric
quality? 2010; Burandt et al., 2013 [0..4]
0 = Products and/or services were of low quality.
4 = Products and/or services were of high quality.

E.IV.a2 PRODUCT RANGE| How competitive was the range of products and/or servid Shiferaw et al., 2011; Burandt § metric

offered by the intervention? al., 2013 [-4..4]

-4 = The range of products/services was too small and n
diverse enough

0 = The range of products/services was competitive.

4 = The range of products/services was too large and

diverse.
E.IV.a3 PRODUCT Were the products and/or services offered by or through | Carlberg et al., 2003; metric
UNIQUENESS the intervention easy to differentiate and recognize? Lamprinopoulou et al., 2006 [0..4]

0 = The products / services were of low unigueness and
recognizability.

4 = The products / services were of high uniqueness and
recognizability.

E.IV.a4 PRODUCT PRICE | Was the price-performance ratio of the products and/or | Burandt et al., 2013 metric

services of the intervention favorable? [-4..4]

-4 = The price was far too low for the performance and
quality of the products / services.

0 = The price of the products / services was adequate fo
their performance and quality.

4 = The price of the products / services was too high for
their performance and quality.

E.IV.ab PRODUCT NAME | Did the names of the products / services feature the nam Burandt et al., 2013 metric
LOCAL of the locality or region of its origin in any way? [0..4]
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0 = The names of the products/services did not feature tk
names of the localities/regions of their origin.

4 = (Almost) all of the names of the products/services
featured the names of the localities/regions of their
origin.

E.IV.a6

REPUTATION

Did the intervention itself have a good reputation?
0 = The intervention had no or a low reputation.
4 = The intervention had a good reputation.

Carlberg et al., 2003

metric
[0..4]

E.IV.b Market integration

E.IV.bl

MARKET
INTEGRATION

To which degree was the intervention integrated into the
wider economy, i.e. to which degree were costs, prices,
demands etc. determined by national and global markets
and conditions rather than only by local and regional
markets and conditions?

0 = Market integration was low, i.e. the intervention was
rather detached from conditions and events of the
national and global markets.

4 = Market integration was high, i.e. the intervention was
greatly dependent on and influenced by conditions an
events of the national and global markets.

Agrawal, 2001; Shiferaw et al.,
2011

metric
[0..4]

E.IV.b2

VERTICAL
INTEGRATION

To which degree was the intervention vertically integrate
in the supply chain, i.e. to which degree did it have linkag
to wholesalers, processors, exporters, supermarkets etc.
and exchanges information with its partners along the
supply chain?

0 = The intervention was hardly vertically integrated.

4 = The intervention was strongly vertically integrated.

Carlberg et al., 2003; Shiferaw
al., 2011; Burandt et al., 2013

metric
[0..4]
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E.I\c Logistics

E.lV.cl

CLOSENESS INPU

How close was the region / locality of the intervention

located to the origin of the inputs necessary for its produ

/services?

0 = The region / locality of the intervention was far away
from the origin of most of its inputs.

4 = The region / locality of the intervention was close to t
origin of most of its inputs

Use the codes as appropriate to the case. For example,

some cases a distance of 100 km from the origin of input

far if no means for transportation are available.

Carlberg et al., 2003

metric
[0..4]

E.IV.c2

INFRASTRUCTURE
INIT

At its outset, did the intervention have a good infrastructy

for processing, transportation, distribution and, storage

etc.?

0 = The intervention had little infrastructure for
transportation, distribution and storage.

4 = The intervention was well-equipped with infrastructur,
for transportation, distribution and storage.

Carlberg et al., 2003; Burandt €
al., 2013

metric
[0..4]

E.IV.c3

INFRASTRUCTURE
END

At its end or at the latest known point in time, did the

intervention have a good infrastructure for processing,

transportation, distribution and, storage etc.?

0 = The intervention had little infrastructure for
transportation, distribution and storage.

4 = The intervention was well-equipped with infrastructur,
for transportation, distribution and storage.

Carlberg et al., 2003; Burandt €
al., 2013

metric
[0..4]

E.lV.c4

CLOSENESS
CUSTOMERS

How close was the region / locality of the intervention

located to the customers of the intervention (depending ¢

the marketing channels used by the intervention this can

the final consumers as well as wholesalers, processors,

supermarkets etc.)?

0 = The region / locality of the intervention was far away
from the customers.

4 = The region / locality of the intervention was close to t

customers.

Carlberg et al., 2003

metric
[0..4]
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Use the codes as appropriate to the case. For example,
some cases a distance of 100 km from the customers is
the products are easily perishable and no means for
transport with refrigeration are available.

E.IV.c5

MEMBR
DISPERSION

What was the level of geographical dispersion of those

involved actors selling their produce to or through the

intervention?

0 = Involved actors selling their produce to or through the
intervention were located rather closely to each other.

4 = There were rather long distances between the involve
actors selling their produce to or through the
intervention.

Carlberg et al., 2003

metric
[0..4]

E.IV.d Marketing & business strategy

E.IvV.dl

MARKETING
COMPETENCY

Was the intervention competent and active in marketing

(e.qg. it followed a consistent marketing strategy and mad

strong marketing efforts)?

0 = The intervention was not very competent and active i
marketing.

4 = The intervention was mostly competent and active in
marketing.

Carlberg et al., 2003; Burandt €
al., 2013

metric
[0..4]

E.IV.d2

EXTERNAL
COMMUNICATION

Did the intervention promote itself professionally, i.e. did
not only promote its services and/or products but also the
fact that these originate from an effort to improve the
sustainability of agriculture?

0 = The intervention hardly promoted itself.

4 = The intervention actively promoted itself.

Wadsworth, 2001; Burandt et
al., 2013

metric
[0..4]

E.IV.d3

TARGETED
CUSTOMERS

Did the intervention have a targeted customer base for th

products/services?

0 = The intervention did not target the products / services
a specific group of customers.

4 = (Almost) all the products / services were targeted at &
clearly specified group of customers.

Carlberg et al., 2003

metric
[0..4]
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E.IV.d4

MULTIPLE MARKE

Did the intervention offer and sell the products / services

a range of different markets and through different

marketing channels? Examples for marketing channels g

JE S u ElI S]JvP S ( Eu E*[ u EI S~

to wholesalers and supermarkets; selling to grocery storg

etc.

0 = Products / services were offered and sold mainly at @
market / through one marketing channel.

4 = Products / services were offered and sold at several
markets / through many different marketing channels.

Catberg et al., 2003; Mburu anc
Wale, 2006; Azadi et al., 2010

metric
[0..4]

E.IV.d5

BUSINESS
MANAGEMENT

Were methods of professional business management

applied in the context of the intervention? For example, d

it have a business strategy? Did it have defined productig

guidelines? Did it perform risk management and ongoing

planning and checking?

0 = Methods of professional business management were
not applied or only to a low degree.

4 = The intervention was managed professionally throug
the application of business management methods.

Catberg et al., 2003; Burandt ef
al., 2013

metric
[0..4]

E.IV.e Financ

ial performance

E.lV.el

PROFIT

How profitable was the intervention?

-4 = Income was much lower than the costs; the
intervention generated high deficits.

0 = Income and costs of the intervention were more or le
balanced.

4 = Income was much higher than the costs; the
intervention generated high profits.

Carlberg et al., 2003;

Lamprinopoulou et al., 2006;
Bhuyan, 2007; Azadi et al., 201
Burandt et al., 2013

metric
[-4..4]

E.IV.e2

INVESTMENTS

To which extent were continuing investments made in th¢

intervention (e.g. into infrastructure, marketing campaign

training etc.)?

0 = Low and/or rare investments into the intervention we
made.

4 = High and/or frequent investments into the interventio

were made.

Azadi et al., 2010

metric
[0..4]
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E.V Other factors

E.V1

NATURAL
CONDITIONS

How favorable were the given natural conditions (e.g. so
quality, climate, altitude, ecological conditions) for the
production of the type(s) of agricultural produce the
intervention focused on?

0 = The given natural conditions were rather unfavorable
the production of the type(s) of produce of the
intervention.

4 = The given natural conditions were very favorable for
production of the type(s) of produce of the interventio

metric
[0..4]

E.\V2

MEDIA ATTENTION

How much attention did the intervention receive in the
media? And was the attention the intervention received g
positive, supporting and promoting type or of a negative
and discrediting type?

-4 = The intervention received a high level of negative,
discrediting media attention beyond the local level (e
national or supra-national).

0 = The intervention received no or very little media
attention and the attention it received was on a very
local level.

4 = The intervention received a high level of positive,
promoting media attention beyond the local level (e.g
national or supra-national)

metric
[-4..4]

E.V3

OTHER FACTORS

Describe other factors that influenced success or failure
the intervention and that are not covered by the variableg
above.

Text
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F. Intervention success

F1 ACHIEVEMENT Indicate whether the following variables are assessed ba metric
STAGE on actual achievements (if the intervention had already [0..4]
finished or was very advanced at the latest known point i NI
time) or on likely developments (if the intervention was st nla
in the process of realizing/ achieving its goals at the lateg
known point in time).
0 = The assessment is strongly based on likely
developments.
4 = The assessment is strongly based on actual
achievements.
F2 ACHIEVEMENT Indicate to which degree the environmental goals of the metric
ENVIRONMENTAL | intervention were achieved or, if the intervention was still [0..4]
GOALS (g the process of achieving its goals at the latest point in tim NI
known, indicate how likely the achievement of the nia
environmental goals was:
0 = The intervention did not pursue environmental goals
environmental goals were (likely to be) not or poorly
achieved.
4 = Environmental goals were (likely to be) greatly or
completely achieved.
Code 0 if GOALS ENVIRONMENTAE @
F3 ACHIEVEMENT Indicate to which degree the economic goals of the metric
ECONOMIC GOALY intervention were achieved or, if the intervention was still [0..4]
(%) the process of achieving its goals at the latest point in tim NI
known, indicate how likely the achievement of the pla

economic goals was:

0 = The intervention did not pursue economic goals or
economic goals were (likely to be) not or poorly
achieved.

4 = Economic goals were (likely to be) greatly or complet
achieved.

Code 0 if GOALS ECONOMEH®
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F4 ACHIEVEMENT Indicate to which degree the social goals of the intervent metric
SOCIAL GOALS)(g | were achieved or, if the intervention was still in the proce [0..4]
of achieving its goals at the latest point in time known, NIL
indicate how likely the achievement of the social goals w nla
0 = The intervention did not pursue social goals or social
goals were (likely to be) not or poorly achieved.
4 = Social goals were greatly or completely achieved.
Code 0 if GOALS SOCIA) £t

F5 ACHIEVEMENT OF| Calculates the average value for the achievement of the Number
GOALS TOTAL (G(i| goals:

A o56® %
, A} @5%

F6 DURABILITY OF Indicate how durable the achievement of the goals was: metric
GOAL 0 = Goals were not achieved (ACHIEVEMENT OF GOAL [0..4]
ACHIEVEMENT;XD TOTAL (G(i)) = 0) or durability of goal achievement w NI

low, i.e. achievements were (likely to be) given up if nla
conditions changed, e.g. end of project or funding,
drop-out of key individuals etc.
4 = Durability of goal achievement was high, i.e. most
achievements endured or were likely to endure despité
changing conditions.

F7 INTENDED EFFET( Calculates the strength of the intended effects, consideri Number

(IB) the medium ambitiousness of the goals, the degree of thy
achievement of goals, and the durability of the
achievements:

+"E; ¥#3® ) E ;(® &

F8 POSITIVE SIDE- If the intervention had or was likely to have any positive Text
EFFECTS environmental side-effects, describe them shortly.

ENVIRONMENTAL

QUAL

F9 POSITIVE SIDE- If the intervention had or was likely to have any positive Text

EFFECTS ECONON
QUAL

economic side-effects, describe them shortly.
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FL0 POSITIVE SIDE- If the intervention had or was likely to have any positive Text
EFFECTS SOCIAL | social side-effects, describe them shortly.
QUAL
F11 POSITIVE SIDE- Indicate the significance of the positive environmental sig metric
EFFECTS effects of the intervention: [0..4]
ENVIRONMENTAL | 0 = The intervention did not have any or very little positiv NH
(Psw) environmental side-effects. nla
4 = The intervention caused significant positive
environmental side-effects.
F12 POSITIVE SIDE- Indicate the significance of the positive economic side- metric
EFFECTS ECONON effects of the intervention: [0..4]
(P) 0 = The intervention did not have any or very little positiv NiL
economic side-effects. nia
4 = The intervention caused significant positive economig
side-effects.
FL3 POSITIVE SIDE- Indicate the significance of the positive social side-effects metric
EFFECTS SOCIAL | the intervention: [0..4]
(Pss) 0 = The intervention did not have any or very little positiv NI
social side-effects. nia
4 = The intervention caused significant positive social sid
effects.
Fl4 POSITIVE SIDE- Calculates the average significance of the positive side- Number
EFFECTS TOTAL) (] effects:
AT
F15 NEGATIVE SIDE- | If the intervention had or was likely to have any negative Text
EFFECTS environmental side-effects, describe them shortly.
ENVIRONMENTAL
QUAL
F16 NEGATIVE SIDE- | If the intervention had or was likely to have any negative Text

EFFECTS ECONON
QUAL

economic side-effects, describe them shortly.
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FL7 NEGATIVE SIDE- | If the intervention had or was likely to have any negative Text
EFFECTS SOCIAL | social side-effects, describe them shortly.
QUAL
F18 NEGATIVE SIDE- | Indicate the significance of the negative environmental si metric
EFFECTS effects of the intervention: [0..4]
ENVIRONMENTAL | 0 = The intervention did not have any or very little negati NH
(nsy) environmental side-effects. Afa
4 = The intervention caused significant negative
environmental side-effects.
F19 NEGATIVE SIDE- | Indicate the significance of the negative economic side- metric
EFFECTS ECONON effects of the intervention: [0..4]
(Ns) NiL
0 = The intervention did not have any or very little negati nia
economic side-effects.
4 = The intervention caused significant negative econom
side-effects.
F20 NEGATIVE SIDE- | Indicate the significance of the negative social side-effec metric
EFFECTS SOCIAL | of the intervention: [0..4]
(ns) 0 = The intervention did not have any or very little negati NI
social side-effects. nia
4 = The intervention caused significant negative social si
effects.
R21 NEGATIVE SIDE- | Calculates the average significance of the negative side- Number
EFFECTS TOTAL)(N| effects:
AT
F22 SIDE-EFFETCS (SH Calculates the net side-effects, weighting positive agains Number
negative side-effects:
5"EL2%FO0Y
23 ACCEPTANCE JAc | Indicate the degree of acceptance of the intervention by 1 metric
stakeholders, i.e. by both the involved and other affected [-4..4]
actors: NIL




68

-4 = All or most of the stakeholders opposed the
intervention.

0 = All or most of the stakeholders accepted the
intervention but did not favor/ support it or a
substantial part of the stakeholders opposed the
intervention while another substantial part of the
stakeholders supported it.

4 = All or most of the stakeholders supported the
intervention.

R4

INTERVENTION
SUCCESS VALUE

(S(@®)

Calculates the total success of the intervention, consider
intended and unintended effects:
5EL+"EES5"'EE#7

Number
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