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Adaptive management (AM) is one approach to manage migratory waterbirds, but
obstacles to the implementation of AM require adaptive capacities in the
management system (rules, institutions, action situations). This study aims to
examine the adaptive capacity of participatory goose management in Sweden.
Considering the biophysical and institutional context, we analyzed how tangible,
individual, and governance assets were associated with technical and social
learning. Interviews with informants in the national council for geese, swans, and
cranes, and local management groups (LMGs) were conducted, and documentation
reviewed. Results revealed evidence of a local preparedness in areas with an LMG.
Nevertheless, the study highlighted a need to formalize the evolving system, to
consider a more systematic implementation of AM (including regulations allowing
for adaptive responses), and to ensure stakeholder acceptance for management tools
and visions. The study illustrates the need for a broad set of assets to ensure
learning in participatory management.

Keywords: multi-level management; technical learning; social learning;
geese; wildlife

1. Introduction

Migratory waterbirds, such as ducks and geese, introduce challenges to management.
Their flyways may cross country and even continent borders, thereby requiring coordin-
ation of management strategies at the local, national, and the international scales. In add-
ition, the environmental conditions for many waterbirds have recently changed due to
factors such as climate change, intensified agriculture, and wetland degradation (Fox and
Madsen 2017). As a consequence, some waterfowl populations have been increasing rap-
idly while others have been declining, which is causing increased challenges to manage-
ment (Nichols et al. 2007; Marjakangas et al. 2015; Fox and Madsen 2017; Stroud,
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Madsen, and Fox 2017). Adaptive management (AM) is an approach to manage natural
resources when conditions are changing and there is a high level of uncertainty. AM
involves stakeholders and uses iterative steps (assess, design, implement, monitor, evalu-
ate, and adjust) to facilitate systematic learning from management outcomes (Nyberg
1999; Williams, Szaro, and Shapiro 2009). The AM approach has long been applied to
waterbirds in North America (Nichols et al. 2007; Anderson and Padding 2015; Johnson
et al. 2015), and in 2015 a European Goose Management Platform (EGMP) was
launched under the Agreement on the Conservation of African-Eurasian Migratory
Waterbirds (AEWA). The aim of the EGMP is AM of goose populations in Europe as
part of a multi-level management collaboration (Williams and Madsen 2013; Stroud,
Madsen, and Fox 2017). Effective implementation of AM is frequently reduced due to
obstacles, such as difficulties associated with setting goals and carrying out monitoring,
lack of financial resources, insufficient collaboration, lack of buy-in within organizations,
and confusion over roles (Huitema et al. 2009; Runge 2011; Susskind, Camacho, and
Schenk 2012; Fabricius and Cundill 2014; Thaler and Levin-Keitel 2016). Given that
implementation of AM is contained within a management system, capacities enabling a
flexible and responsive management, i.e. adaptive capacities, are likely important to real-
ize AM in practice (Koontz et al. 2015; Fidelman et al. 2017; Cinner et al. 2018).
Adaptive capacity of multi-level management (MLM) systems of wildlife has been
examined (Dressel et al. 2020) as have AM of migratory waterbirds (Johnson et al.
2015), but little attention has been given to the institutional conditions facilitating AM
of migratory waterbirds. With a focus on one country nested within an international
management system, this study aims to examine the adaptive capacity of participatory
goose management in Sweden. Populations of several goose species have increased sub-
stantially and a multi-level management system is currently being formed in Sweden
(Hake, Månsson, and Wiberg 2010; Månsson et al. 2015). The present study adds to an
understanding of adaptive capacities in the management of migratory waterbirds and pro-
vides insights on how to develop collaborative goose management in Europe.

2. Framework for analysis

2.1. The IAD framework

This study uses the Institutional Analysis and Development (IAD) framework (Ostrom
2011) as a diagnostic approach to identify strengths and weaknesses in the manage-
ment system. The IAD, further developed into the social-ecological system (SES)
framework (Ostrom 2009), has been used extensively to analyze multi-level manage-
ment systems (Sandstr€om, Wennberg Di Gasper, and €Ohman 2013; Dressel, Ericsson,
and Sandstr€om 2018). The IAD framework focuses on interactions between actors in
the action situation where policy decisions are made. Exogenous variables include the
biophysical context (the resource system and resource units, in our case geese in
Europe), the community context (the social system), as well as already existing institu-
tions and rules (the governance system). These variables are considered important for
the action situation since they may enable, but also constrain, actions (Ostrom 2011).
The interplay between exogenous variables and interactions in the action situation is
believed to result in various outcomes. Certain evaluative criteria are used to assess
interactions in the action situation and the related outcomes.

For analyses of a SES it is relevant to consider ecological outcomes such as har-
vest level or biodiversity, as well as social outcomes reflecting cooperation or
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collaborative solutions (Ostrom 1990, 2009, 2011; Ratner et al. 2013; Sandstr€om,
Wennberg Di Gasper, and €Ohman 2013). Since learning is central for adaptive
responses in the management of natural resources (Pahl-Wostl 2009; Fabricius and
Cundill 2014; Koontz et al. 2015; Gosnell et al. 2017), the processes of technical and
social learning are useful evaluative criteria. Technical learning involves interaction
with diverse experts, including specialists and researchers who can communicate
research findings to involved actors (Lubell, Niles, and Hoffman 2014). Social learning
results from interactions with others via networks (Pahl-Wostl 2009; Johannessen et al.
2019). Baird et al. (2014) distinguish between three types of social learning:
‘cognitive’ reflecting acquisition and restructuring of knowledge, ‘normative’ in terms
of changes in values and norms, and ‘relational’ in the form of improved understand-
ing of others’ viewpoints and trust. Social learning may also refer to a cycle of single-
loop learning characterized by incremental improvements, or double-loop learning
when the frames of thinking are altered and more innovative approaches are imple-
mented. Greater shifts in terms of triple-loop learning is when the structural context
such as regulatory frameworks is transformed (Pahl-Wostl 2009).

2.2. Adaptive capacities in participatory management

By drawing on the adaptive capacity research, the analysis was directed toward condi-
tions important for facilitating an adaptive management system (see e.g. Siders 2019
for a review). This study outlined three interconnected categories of assets important
for building adaptive capacity in an MLM system with stakeholder participation: tan-
gible, individual, and governance assets (Pahl-Wostl 2009; Gupta et al. 2010;
Lockwood 2010; Lockwood et al. 2010; Koontz et al. 2015; Vedung 2016; Cinner
et al. 2018; Koop et al. 2018). Tangible assets comprise financial resources, technical
equipment, and different forms of knowledge. Given the focus on stakeholder partici-
pation, individual assets include, for example, engagement to participate, diverse
perspectives, and coping strategies. Finally, governance assets contribute toward high-
quality participatory management characterized by legitimacy and effectiveness. This
approach enables an understanding of the relevance of different assets for interactions
and the identification of strengths and weaknesses in the MLM system.

2.3. Operationalizing the IAD framework in the case of geese

Arenas for stakeholder collaboration are significant action situations, especially in sys-
tems with higher levels of participation (i.e. collaborative governance or co-manage-
ment) (Davies and White 2012). This study analyzed the adaptive capacity of the
participatory goose management system in Sweden by exploring interactions in
national and local arenas. Analyses focused on how exogenous variables and key adap-
tive assets in terms of tangible, individual, and governance were associated with out-
comes considering a set of evaluative criteria (Table 1). Exogenous variables included
the context (biophysical and community) and rules in use with implications for goose
management. Tangible assets comprised the use of knowledge and physical assets,
such as financial resources, time, and equipment. Individual assets included actors’
engagement in terms of transaction costs, and their values and beliefs about wildlife.
Governance assets were examined by considering the principles for good governance
proposed by Lockwood (2010): accountability (to fulfill commitments toward
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Table 1. Exogenous variables, assets in the action situation (tangible, governance, and
individual), outcomes (management and governance), and evaluative criteria (technical and
social learning).

Variables Definition References

Exogenous variables
Biophysical and
community context

Biophysical and community
context variables relevant for
goose management

Ostrom 2011

Rules in use Regulations and directives at
different levels with
implications for
goose management

Ostrom 2011; Sandstr€om,
Wennberg Di Gasper, and
€Ohman 2013

Tangible assets
Knowledge Different types of knowledge

(e.g. goose populations, goose
behavior, effectiveness of
measures) and the use of
such knowledge

Sandstr€om, Wennberg Di
Gasper, and €Ohman 2013;
Bj€arstig et al. 2014; Gupta
et al. 2010; Lockwood
et al. 2010

Physical assets Financial, time, and equipment Bj€arstig et al. 2014; Cinner
et al. 2018; Gupta et al.
2010; Lockwood
et al. 2010

Individual assets
Engagement Actors’ engagement e.g. the

impact of transaction costs
Bj€arstig et al. 2014

Diversity in value and
belief systems

Different actors’ values and
beliefs about wildlife

Fulton, Manfredo, and
Lipscomb 1996; Gupta
et al. 2010

Governance assets
Accountability To fulfill commitments

(responsibilities), i.e. mandate
upwards (i.e. toward
legislation) and downwards
(i.e. toward citizens)

Lockwood 2010; Lockwood
et al. 2010; Holmgren,
Sandstr€om, and Zachrisson
2017; Hahn 2011

Fairness All relevant interests are
considered by the authority

Lockwood 2010; Lockwood
et al. 2010; Holmgren,
Sandstr€om, and Zachrisson
2017; Sandstr€om,
Wennberg Di Gasper, and
€Ohman 2013

Inclusiveness All relevant stakeholders have
been invited

Lockwood 2010; Lockwood
et al. 2010

Transparency Decision making is open to
scrutiny (internally
and externally)

Lockwood 2010; Lockwood
et al. 2010

Connectivity Communication and
collaboration within the
participatory groups
(bonding), upwards (linking)
and horizontally (bridging),
along with alignment of plans/
goals between levels

Lockwood 2010; Lockwood
et al. 2010; Cinner et al.
2018; Dressel et al. 2020

Flexibility Openness and flexibility
in management

Lockwood 2010; Lockwood
et al. 2010; Cinner et al.
2018; Craig et al. 2017

(Continued)
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legislation and citizens), inclusiveness (all relevant stakeholders invited), fairness (all
relevant interests are considered by the authority), transparency (decision making is
open to scrutiny internally and externally), connectivity (communication and collabor-
ation within the participatory groups i.e. bonding, upwards i.e. linking, and horizon-
tally i.e. bridging, along with the alignment of plans/goals between levels), and
flexibility (openness and flexibility in management). One ecological and one social
outcome were analyzed: 1) effects of management in terms of reduced number of
geese grazing on crops, and 2) effects of management in terms of trust, legitimacy, the
scope for action, and capacity in the institutional system. The interactions in action sit-
uations and outcomes were evaluated to explore evidence of learning. The study cov-
ered technical learning in terms of improving management and the implementation of
AM, and social learning with a focus on level and types of learning in the system. We
expected that access and appropriate use of the different assets would facilitate tech-
nical and social learning and thereby increase the adaptive capacity of the system.

3. Materials and methods

3.1. Study context

Some goose species such as the lesser white-fronted goose (Anser erythropus) are
threatened with extinction in Europe (including Sweden), whereas the populations of
graylag goose (Anser anser) and barnacle goose (Branta leucopsis) are at an historical
high (Fox and Madsen 2017; Nilsson and Kampe-Persson 2020). Even though geese
provide several ecosystem services, their abundance may also lead to over-grazing and

Table 1. (Continued).

Variables Definition References

Outcomes
Management
(ecological)

Reduced crop damage Baggio et al. 2016; Ratner
et al. 2013, Sandstr€om,
Wennberg Di Gasper, and
€Ohman 2013. See also
Powolny et al. 2018;
Jensen et al. 2018

Governance (social) Trust within and between groups
and levels, scope for action,
legitimacy, and capacity

Cinner et al. 2018; Koontz
et al. 2015; Dressel et al.
2020; Lockwood 2010;
Lockwood et al. 2010

Evaluative criteria
Technical learning Through interactions with

experts, the practice of goose
management is improved, e.g.
via adaptive management

Lubell, Niles, and
Hoffman 2014

Social learning Change in the multi-actor setting
through information transfer
and group interaction (e.g.
new knowledge (cognitive),
group agreement and trust
(relational) and commitment
to shared vision (normative))

Pahl-Wostl 2009; Koontz
et al. 2015; Baird
et al. 2014
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degradation of natural vegetation, compromised air safety, and significant damage to
agricultural crops (Green and Elmberg 2014; Buij et al. 2017; Bakker et al. 2018).
Sweden’s agricultural land is concentrated to the southern third of the country, where
farmland close to roost sites, such as lakes and wetlands, provide some of the most
important goose foraging habitat (Nilsson 2013). Crop damage through feeding and
trampling is mainly caused by barnacle goose, graylag goose, bean goose (Anser faba-
lis), greater white-fronted goose (Anser albifrons), and Canada goose (Branta canaden-
sis) (Montr�as-Janer et al. 2019; Tombre et al. 2019).

Goose management in Sweden includes direct measures of damage prevention such
as hunting and scaring (visual and audio), sacrificial crops (where birds are left undis-
turbed), economic compensation, subsidies, and collaboration (Hake, Månsson, and
Wiberg 2010). The MLM system of geese includes Rules and institutions, Action situa-
tions, and Outcomes as defined by the IAD framework (see Figure 1). There are govern-
ing bodies with decision-making power at the international, national, and regional levels.
Arenas for collaboration include the AEWA and EGMP at the international and European
Union (EU) level, respectively. A National Council (NC) for large grazing birds
(Storfågelrådet) was established in 2014 and local management groups (LMGs) (the first
group initiated in 1997) operate in some sites with high densities of geese and high levels
of crop damage. The NC and the LMGs comprise agency representatives, managers, and
stakeholders (Hake, Månsson, and Wiberg 2010; Månsson et al. 2015). The national
Wildlife Damage Center (WDC) at the Swedish University of Agricultural Sciences par-
ticipates in the work of AEWA, the NC, and collaborates with some of the LMGs.

Regulations, conventions and agreements set at different levels guide goose man-
agement. The Birds Directive adopted by the EU differentiates between species with
the highest level of protection status (annex 1) (lesser white-fronted goose, barnacle

Figure 1. The multi-level management system for geese, including Rules and institutions (light
grey boxes with dashed frames: conventions and strategy documents; light grey boxes with solid
frames: regulations; dark grey boxes: governing bodies with decision power), Action situations
(dashed grey ellipse) and the influence of the Action situations on Outcomes as defined by the
IAD framework. The focus of the present study was on examining adaptive capacity in the
national council and the local management groups.
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goose) and species that have an open hunting season (annex 2) (graylag goose, Canada
goose, bean goose, and greater white-fronted goose) (Directive 2009/147/EC 2009).
This international directive limits open hunting seasons and delineates rules for deroga-
tion shooting (lethal scaring) for the different goose species. International management
plans for certain species such as graylag goose and barnacle goose have been adopted
by AEWA (Jensen et al. 2018, Powolny et al. 2018). National regulations regarding
species protection and wildlife damage regulations govern damage prevention, such as
under what conditions scaring is allowed and determine when farmers are eligible for
damage compensation. A national management plan for geese in Sweden had not been
adopted at the time of the study, but national guidelines for implementation of prevent-
ive actions, damage compensation, and subsidies have been available since 2015
(Månsson et al. 2015). At the regional level, action plans regarding derogation shoot-
ing and resource allocation for damage prevention and compensation have been
adopted by the wildlife management delegations in some counties. Local directives for
protected areas have implications for local goose management, as it is often forbidden
to disturb wildlife in reserves. Overall, AM with its focus on structured decision mak-
ing and stepwise learning is advocated by the AEWA and the EGMP, endorsed in the
Swedish national wildlife strategy, and in the LMGs (Hake, Månsson, and Wiberg
2010; The Swedish Environmental Protection Agency (SEPA)), 2015; Stroud, Madsen,
and Fox 2017).

3.2. Study design

The evaluation covered analyses of interviews and documents. In the autumn of
2018, County Administrative Board (CAB) officials working on large grazing birds
(geese, cranes, and swans) in the 21 counties in Sweden were contacted via e-mail
and asked to provide county-specific information about geese and management.
Based on information about the extent to which geese are a problem and how goose
management is organized, four local areas were selected for in-depth analyses ensur-
ing geographic disparity and variation in the duration of local participation (see
Table 2). Three of the study cases (Scania Northeast, Lake Hornborga, and Lake
Kvismaren) had an established LMG. In the fourth case (Lake Hj€alstaviken), the
LMG had been initiated more recently and was replaced by alternative forms of co-
operation in 2018. In 2019, interviews were conducted with local actors in the
selected study cases, as well as with national-level actors in the NC. To add a sys-
tem perspective on goose management, an expert interview with a WDC representa-
tive involved in goose management at multiple levels (including the international)
was conducted in 2020 (cf. Wroblewsky and Leitner 2009). Meeting minutes from
the LMGs and the NC (2015-2019) and regional action plans (where available) were
used as supporting documentation. Participation in interviews relied on written
informed consent and the ethical guidelines for human subjects of the Helsinki
Declaration were at all instances of the study followed. The study did not require
permission from the Swedish Ethical Review Authority, since no sensitive personal
information was handled. The WDC can be considered a stakeholder in the MLM
system and one in the interdisciplinary team of authors is affiliated with the WDC.
To ensure independent interpretations, the interviews were conducted and analyzed
only by the authors not actively involved in management (LE, MJ, CS).
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3.3. Interviews

Representatives for different positions and interests were contacted for individual inter-
views; 23 in the selected local study areas and six in the NC. In total, 19 interviews
were conducted with local actors (LMG 1-19) and four with national-level actors (NC
20-23) (21 men and 2 women, largely reflecting the gender bias in the groups).
Representatives of the governing agencies (SEPA, CABs), managers employed by the
CAB (i.e. goose-scaring consultants assisting farmers with scaring), and participating
stakeholder groups (farmers, hunters, ornithologists, and public interests) were inter-
viewed (see Table 2). Semi-structured interviews, taking approximately 1 h
(39–66min) were conducted by telephone, recorded, and transcribed. After introduc-
tory questions about the participant (e.g. background and education), the interview
included questions about goose management, including descriptions of the group’s
work, the different assets important for adaptive capacity, perceptions of outcomes,
and learning (Ostrom 2011; Koontz et al. 2015; Cinner et al. 2018). The whole multi-
level system was discussed, but the focus was on the level (local or national) at which
the interviewees were active. The transcripts were analyzed in MAXQDA 11 using a
deductive thematic analysis, as described by Braun and Clarke (2006). The deductive
framework was based on the IAD presented in Table 1. The expert interview included
questions about the WDC’s role in the MLM system and the representative was given
the opportunity to discuss the main results from the other interviews to validate find-
ings from a systems perspective.

4. Results

The CAB engaged in diverse activities at the local level such as occasional informa-
tion meetings, local networks, and the LMGs. Overall, results revealed differences
between study areas with and without an established LMG. Thus, the importance of
local participatory groups in MLM systems was supported by the study. To provide
insights regarding assets and learning within a participatory MLM system, results focus
on contexts with an established LMG but use the study case without as a reference.

4.1. Tangible assets

Results revealed that actors in the LMGs were relatively satisfied with the available
financial and technical resources, including scaring equipment and access to know-
ledge. Actors in local settings, and even more so actors in national management,
nevertheless highlighted that more funds are required if the aim is to strictly adhere to
AM principles (including experiments, modeling, and structured decision-making) and
that resource shortages may be a barrier to the development of national management
plans. These points are highlighted by these quotes:

We can buy material gradually sort of, when… yes the birds increase and they go for
larger areas, then we need more material. We have been doing that the whole time and
bought more and more. We cannot complain about that. LMG 7

If we had more resources, we could do even more. And what I have been thinking
about that is also that what I miss around … an adaptive management approach, is that
… we need good data sort of, to be able to follow up on things. And a good way to
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extract data. A standardized way. And that is where the technical solutions re-
enter. EXPERT

In addition, as shown by the comparison with the study area without a LMG, suffi-
cient financial means, including agency personnel at the regional level, are needed for
the work in LMGs to last over time. Knowledge gaps included both a lack of standar-
dized and accessible data about geese and practical management, such as goose hunt-
ing skills. Utilization of available knowledge in practical management was sometimes
perceived to be difficult due to, for instance, regulations and land ownership.

4.2. Individual assets

Results further revealed that engagement was not restricted by high transaction costs,
since actors did not believe they devoted a lot of time to work in the groups. As one
member of a LMG stated:

It is not so much time because it is meeting… is it two times a year? I think that is one
afternoon there, so direct work in the group is limited to that you could say. LMG 15

Heated disagreements between actors either at the local or national level were not
explicit, as highlighted by the following LMG respondent:

I think about this with ornithologists and hunters, what is it that… what is the conflict
all about? I’m thinking since there is no obvious division in the LMG anyway. LMG 9

Nevertheless, different experiences, as well as different value and belief systems,
were evident in the results. First, despite agreement upon short-term goals (to reduce
crop damage) among the respondents, the vision for the future was more fragmented,
with different emphasis among groups placed on the need for goose population targets,
changed agricultural practices, and compensation to farmers. Second, problems associ-
ated with management tools, such as hunting, were highlighted. One ornithologist
stated it like this:

Many of the populations are already so large that I think it is practically impossible to
control them, I think that the race is over. I don’t know if I think hunting is the right
method always. LMG 5

Ornithologists further emphasized the need to follow ethical principles and sustain-
able hunting practices, such as to avoid crippling of geese and lead contamination of
the environment. Hunters, farmers, governance representatives, and scaring consultants
rather highlighted the need for more effective goose hunts, as illustrated by the
quote below:

Because we need an increased hunting pressure… I think that we somehow have to get
an international understanding for this, concern or positive, it depends how you perceive
it, but today it is actually a concern for many that we have a substantially increasing
goose population and we need a consensus across countries on how to manage this.
LMG 6
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Several barriers for more effective hunting were noted, including regulations (the
EU Birds directive), a lack of demand for goose meat, limited knowledge and collab-
oration, insufficient time and motivation among farmers and hunters, as well as not
enough hedges and other hiding places in the agricultural landscape reflecting poor
physical conditions to hunt.

4.3. Governance assets

The SEPA and the CAB have the responsibility and mandate to decide on the manage-
ment of geese, illustrating a clear role assignment. The CABs used the LMGs for
advice – a role appreciated by local level actors. Even though the NC had been initi-
ated for co-operation, it was mainly used for information exchange. The undefined
role of the NC is highlighted by the NC participant below:

Yes, no, that is where you come back to the question at issue:” what is it that the NC
has the possibility to influence”, but I actually feel that they are listening to the
viewpoints. NC 22

Actors at the national level suggested that the SEPA should make better use of
NC, but also formalize the entire system, with clearer responsibilities and mandates.
Overall, we found little evidence of collaborative governance in the sense of shared
responsibilities, but the LMGs displayed more participatory practices than did the NC.
The importance of having the agency (SEPA or CAB) as the unbiased leader was
highlighted to ensure fair procedures. Results revealed that there may be an overrepre-
sentation of farming interests in the LMGs, and the inclusion of broader public inter-
ests was lacking in many local groups, yet this was generally not considered to be
unfair, since the farmers are those mainly affected by goose grazing damage. Notably,
though, the homogeneity in the LMGs, with an over-representation of older men, may
potentially prevent broad inclusiveness of ideas.

With regard to connectivity, there was strong evidence of bonding within the
LMGs and the reduced level of dispute within them over time highlights the potential
for local participation to mitigate local conflicts:

I think it is working amazingly well. Everybody is listening and embraces viewpoints
from the different interests. No, it is really fun to take part and that it is taken seriously.
We have several taking part non-profit, but leave their work and come here just because
they want to … think that the questions are important and want to push the work
forward. No, so it works very well. LMG 1

Actors in LMGs shared the understanding that superabundant goose populations
cause problems for agriculture and the goal to reduce agricultural damage locally, but
also to facilitate good relations and reduce conflicts between different interests. This
reflects a co-development of goals over time, even though the latter were not explicit.
Within the NC there was evidence of bonding, but no shared view of the group’s
goals. The national workshop for large grazing birds held approximately every
1.5 years by WDC and the CABs for CAB representatives, scaring consultants, and
stakeholders served to bridge between the different CABs. At the local level, scaring
consultants were important for bridging with other consultants, individual farmers, and
ornithologists. Even though the WDC did serve as a link between some of the LMGs
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and higher-level management, the linking upwards was constrained and local level
actors displayed uncertainty regarding national and international goose management.
Shortcomings in the linking between lower and higher levels were found even when
an LMG was in place.

On the other hand, when it comes to e.g., WDC it is, of course, collaboration there as
well, but that is mainly through dropping off information from their side, what they are
doing, their latest findings when it comes to goose populations, goose management
more generally. And when it comes to yet another level above it is of course only an
information flow downwards, that now this and this regulation has come. LMG 13

The work by AEWA was considered important by the expert at WDC and a more
formalized process for connecting the different levels (e.g. using regional councils)
was suggested to enhance connectivity in the system. Meeting minutes at the local and
national levels permitted transparency, but the diffusion outside management, to media,
the general public, and individual farmers and birdwatchers, was limited. Actors in
areas without an LMG were more loosely connected to the overall MLM system
(mainly via the local scaring consultant) and low connectedness was coupled with low
inclusiveness and transparency within the system.

Flexibility was evident in the open discussions both at the national and local levels
facilitating an innovative environment. The EU Birds directive was generally consid-
ered a barrier to flexible management of barnacle geese, being strictly protected des-
pite its present superabundance as illustrated by the following quote:

I mean, this Bird directive, they say ‘you cannot change that’. So there is a need to take
detours and thwart. I don’t understand why you cannot change the Bird directive.
LMG 7

The less restrictive approach to derogation shooting of barnacle geese in some of
the CABs (also explicit in one of the regional action plans) may be a way to test the
scope of action allowed within the current framework. Additional barriers to flexible
management included established working practices, insufficient resources to facilitate
flexibility, and difficulties associated with implementing the tools available in a flex-
ible manner, such as increased goose culling.

4.4. Learning and outcomes

The actions taken by some of the CABs, scaring consultants, and the WDC were
important for both technical and social learning in the system. Whereas the LMGs
were important for learning at the local level, the NC had a more limited role for
learning processes at the national level. In addition, the recurring national workshop
for the management of large grazing birds played an important role in learning proc-
esses, for areas with, as well as those without, an LMG.

From a technical learning perspective, the results suggest that scaring practices
(including lethal scaring) were at the core of damage prevention, although more
recently, management has also focused on diversion in the form of establishment of
foraging areas (‘sacrificial fields’) (cf. Månsson et al. 2015). More specifically, tech-
nical learning in the LMGs appeared mainly in terms of ‘trial and error’ approaches
by the local scaring consultant, sometimes in collaboration with individual farmers.
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If he [the scaring consultant] has been out, he will describe the effect of what he has
been doing. But I have not experienced a purely formalized evaluation, no. Then it is
the landowners and the hunters, they gladly evaluate their work and share their
experiences, they do. But that is not formalized either, but will be a discussion just for
the moment and then there is no more after that. LMG 12

The consecutive phases of the AM cycle were, thus, not systematically imple-
mented. Nevertheless, more formal evaluations were conducted by the WDC, often in
collaboration with the LMGs.

We have been lucky to have the WDC doing trials around the lake, with extensive
activities two, three years in a row, where you have been able to observe the effect of
scaring. And now this year we also try to establish derogation fields in three different
places around the lake and that is yet another step to find fields that can be left
undisturbed completely and scare in other places. So, I think we are getting a fairly
good understanding of which method works and which doesn’t. LMG 6

Even though a more systematic technical learning process was lacking in the
LMGs, suggesting that a key component of the AM approach was absent, the collabor-
ation between scaring consultants and researchers at the WDC strengthened the tech-
nical learning. Data on costs for prevention and compensation for goose damage
suggest that damage levels are increasing in many parts of Sweden (Montr�as-Janer
et al. 2019, Frank et al. 2020), but the trend in areas with an LMG cannot be assessed,
since data on goose damage levels with high spatial resolution are lacking. Actors in
the LMGs perceived a reduction in agricultural damage in their local area over time,
even though available tools were not perceived to be sufficient to manage increasing
goose populations in the future.

Social learning was evident in the LMGs, with a shared problem perception and
short-term goals for the group. A gradual increase in the understanding of how crop
damage can be reduced (indicating cognitive learning) as well as trust and mutual
understanding (reflecting relational learning) were evident, as shown in the follow-
ing quote:

And what may be the most important thing I have experienced the last year, that is the
respect for each other’s differences in that … yes, want to be with the geese or use
the geese, or watch the geese, or whatever you want to do with them. The respect
has increased. And the understanding that people think differently about the geese.
LMG 12

Reluctance to discuss changes in, for example, agricultural practices and the lack
of a joint vision for the MLM system indicate limitations in normative learning. In
other words, most of the learning consisted of single-loop learning, but the discontent
associated with the strong focus on scaring in some of the LMGs may signal the initi-
ation of double-loop learning. With regard to social outcomes in the MLM system, the
increasing level of trust within the LMGs over time will likely enable them to respond
to local conflicts and facilitate collective local management solutions. Inertia in the
system including regulations (the EU Birds directive) and lack of effective measures to
address the actual problems may limit the scope of action in management, eventually
leading to reduced trust in the system as a whole, as shown in the following quotes:
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Nine out of ten farmers are very happy with how it works and we have a good
collaboration with other interests. But I feel that the work we are doing here, we are
only putting out fires. We do not seriously influence management, at all. LMG 1

We have one goose species, barnacle goose, that is increasing tremendously across
Europe … It would obviously have been –… yes, get a little more … get better
hunting times on that for example. Then the trust in the top of the pyramid would
increase. LMG 8

Despite individual efforts, mainly by scaring consultants in local areas without an
LMG, results suggest lower levels of preparedness when local participation is lacking.
Finally, results suggest that actors, particularly at higher levels in the system, may be
directing more attention to other wildlife. Some of the lack in assets needed to build
adaptive capacity (tangible resources) may, thus, be associated with geese not being
prioritized by all involved actors.

We don’t really have the energy to think about this as well, among wolves, moose, wild
boar and deer and everything. By tradition, we focus on large animals in Sweden, and I
think we are doing ourselves a disservice. It would be much better if we started to work
hard with this now rather than wait until it is too late. NC 23

5. Discussion

In this study, the IAD framework allowed us to outline how adaptive capacity in an
MLM system can be analyzed. In line with previous research (e.g. Fidelman et al.
2017), the study highlights the importance of exploring the tangible assets available
and how management processes are governed within an institutional framework.
Comparable to Johansson et al. (2020), results point toward a need to not overlook the
actors and how individual processes feed into participatory AM. The present study
shows that also in an MLM system, where international collaboration and coordination
are important, adaptive capacities are needed at different levels in the system. For
goose management in Sweden, the study suggests ways of strengthening the adaptive
capacity by: 1) formalizing the system and improving communication, 2) more system-
atically implementing AM at all levels, and 3) ensuring stakeholder acceptance for
tools and a long-term vision.

5.1. Formalizing the system and improving communication

Participatory processes in goose management in Sweden were formed at the local
level. Increasing local problems with goose damage on agricultural crops ultimately
resulted in the formation of LMGs in some local areas (Hake, Månsson, and Wiberg
2010; Tuvendal and Elmberg 2015). The widespread satisfaction among actors in the
LMGs evident in this study confirms the potential of these groups to address negative
emotional reactions and disagreements between actors (cf. Redpath et al. 2013). It is
necessary to advance goose management from ‘hot-spots’ where extensive crop dam-
age occurs in fields close to protected land to other areas by, for example, establishing
additional LMGs and strengthening outreach to farmers and hunters. The study
revealed difficulties associated with establishing a matching partnership at the national
level. It was proposed by actors at the national level that work in the NC would need
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to be formalized. Deliberate steps to enhance participatory processes can be taken by
considering the preferred degree of collaboration and authority to make decisions (who
will make decisions and how) as well as the amount of resources and time needed
(Pratt Miles 2013). With regulations distinctly governing goose management, participa-
tory processes at higher levels are important to ensure that top-down processes not
only encompass restrictions but also resources and support. Overall, CABs, local scar-
ing consultants, the WDC, and the national workshop for large grazing birds have con-
tributed to the formation and connectivity of the system, but a disconnect between
higher levels (national and international) and lower levels (regional and local) was evi-
dent. Additional efforts to ensure continuous dialogue are needed.

5.2. More systematically implementing AM at all levels

AM should allow for flexibility in management while not jeopardizing the long-term
viability of vulnerable populations. As illustrated by the regulations for barnacle geese,
the static nature of the EU Birds directive constrains adaptive responses. There may be
means to deal with this via increased derogation shooting, as shown in this study and
on Islay in Scotland (McKenzie and Shaw 2017), but the judicial support is uncertain.
This study shows that relational learning may be inhibited with reduced trust in the
higher levels of the system if superabundant species are strictly protected. When regu-
lations constrain the possibilities for agencies to govern there is also a risk for an over-
emphasis on management issues rather than the governing of management processes.
In line with earlier SES research (Ostrom 2009), this study shows that constraints on
adaptive responses were also rooted in exogenous conditions. For example, problems
associated with efforts to intensify hunting in a sustainable manner were rooted in the
farming landscape, ownership structure, and the access to and use of different assets.
Flexible management of geese requires actions at multiple levels and within different
domains. A more systematic implementation of the different phases of AM may have
advantages for what the LMGs can achieve locally. In addition, continuous monitoring
and coordinated data collection of, for example, population size, hunting bags, and
damage reports would add knowledge to the development of national and international
management of waterfowl in Europe (Elmberg et al. 2006). Coordination between AM
at different levels is important to create conditions for adaptive responses, since
obstacles to AM at the local level may need to be addressed at higher levels in the
system. Assessment of the feasibility of AM in this context, including sufficient
resources and benefits (Rist et al. 2013), may aid strategic decisions regarding how to
develop goose management in the future. Higher ambitions in management are likely
to require that involved actors, and even the larger society (the general public and poli-
ticians), realize the urgency of managing geese relative to other wildlife.

5.3. Ensuring stakeholder acceptance for tools and a long-term vision

The lack of a long-term vision and coherence reflects the extent to which this MLM
system is still in its formative stages. The AEWA and the EGMP consider different
outcomes, such as crop damage and viable goose populations (e.g. Powolny et al.
2018). In contrast, the NC and LMGs mainly focus on crop damage. Such a restricted
focus makes it easier to delineate management, but a broader scope in terms of multi-
species management ensures consideration of interactions between species and diverse
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outcomes (Van Dyke and Lamb 2020). Management scope may have implications for
stakeholder engagement, because a narrow focus may boost engagement in some stake-
holder groups but not in others. Farmers may, for example, be more willing to engage
in management targeting crop damage mitigation, but the opposite may be true for
ornithologists. Ambiguities regarding the long-term goals may be reduced by the
upcoming national management plan for geese in Sweden. The present study neverthe-
less suggests that underlying differences in stakeholders’ value and belief systems may
also surface due to the different opinions regarding, for example, population targets.
Even with a long-term vision in place, continuous dialogue is necessary to ensure
stakeholder acceptance of management tools and goals (Williams and Madsen 2013).

6. Conclusions

Insights from this study may be used to further develop participatory goose manage-
ment in other European countries and at the EU level. Results demonstrate how
diverse assets (tangible, individual, governance) and coordination of management at
different levels (international, national, regional, local) are needed to achieve technical
and social learning in the system. To facilitate learning it is also necessary for insights
derived at lower levels in the system to feed into participatory processes, the develop-
ment of management plans, and regulative processes. For example, focus groups with
local farmers in different countries may be used to inform higher level processes. This
may also help in connecting local farmers to the MLM system, given the need to
ensure such bridges for legitimate and effective goose management (cf. Eriksson
et al. 2022).
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