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Abstract The aim of this study is to assess the impact of

two forms of short-term knowledge communication—lec-

tures and group deliberations—on public managers’ policy

beliefs regarding genetic biodiversity in the Baltic Sea.

Genetic biodiversity is a key component of biological

variation, but despite scientific knowledge and far-reaching

political goals, genetic biodiversity remains neglected in

marine management. Previous research highlights lack of

knowledge among managers as one explanation to the

implementation deficit. This multidisciplinary study builds

on the identified need for an improved knowledge transfer

between science and ongoing management. A basic

knowledge package on genetic biodiversity in the Baltic

Sea was presented as either a lecture or a deliberative group

discussion to two separate samples of public managers who

are involved in Baltic Sea and other biodiversity manage-

ment at the regional level in Sweden. The empirical find-

ings show that the communicated information has an

impact on the public managers’ beliefs on genetic biodi-

versity of the Baltic Sea. Lectures seem more efficient to

transfer knowledge on this theme. Those who received

information through a lecture strengthen their confidence in

area protection as a management tool to conserve genetic

diversity. They were also more convinced of the obligation

of authorities at national and regional level to take on

larger responsibility for genetic conservation than those

managers who participated in a deliberative discussion.

Keywords Baltic Sea � Genetic biodiversity � Marine

management � Marine protected area � Knowledge

communication � Deliberation

Introduction

Genetic biodiversity is an essential component of biologi-

cal variation widely recognized in international agree-

ments, most notably in the convention on biological

diversity (CBD 1992; www.cbd.int) including in its

strategic plan for biodiversity 2011–2020 with the Aichi

Biodiversity Targets (COP10 Decision X/2, 2010). The

CBD and similar international commitments such as the

European Union (EU) Habitats Directive (92/43/EEC) have

been incorporated into national and regional policy.

However, previous research shows gaps between political

objectives and ongoing implementation; in comparison

with other levels of biodiversity, genetic biodiversity lags

behind (Laikre 2010; Sandström 2010). Similarly, practical

management of natural biological resources is often not
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adaptive in taking scientific data and knowledge on genetic

biodiversity into account (Laikre et al. 2005; Sandström

2011; Sevä 2013).

Genetic biodiversity is crucial for a species’ potential to

adapt to a changing environment, and in some environ-

ments, such biodiversity is anticipated to be of particular

importance (Laikre et al. 2008). The evolutionary young

Baltic Sea with its brackish water is recognized as one such

sensitive area where genetic biodiversity in single species

might compensate for relatively low species diversity (Jo-

hannesson et al. 2011). Ongoing environmental changes in

the Baltic Sea, e.g. pollution, large-scale fishing, intro-

duction of alien species and effects related to climate

change, increase the importance of genetic biodiversity as a

foundation for resilience (e.g. Meier 2006; Neumann

2010). Sustaining genetic biodiversity in the Baltic Sea

species is expected to increase their chances of long-term

survival (e.g. Johannesson et al. 2011).

A recent study of the management of Baltic Sea marine

protected areas (MPAs) shows that genetic variation is

poorly integrated into the goals, measures and strategies for

monitoring expressed in the management plans (Laikre et al.

2016), again demonstrating that in spite of scientific

knowledge and far-reaching political goals genetic diversity

remains neglected in conservation implementation. Several

factors that can explain why genetic biodiversity is largely

absent in Baltic Sea MPAs management have been identi-

fied, besides lack of knowledge and other resources, also

unclear formal policy on how genetic biodiversity should be

handled in ongoing marine management. The responsible

managers’ views of the problem and its solutions, i.e. their

policy beliefs, are additional explanatory factors (Sandström

et al. 2016). The present multidisciplinary study builds on

the identified need for a better knowledge transfer between

science and practice. We focus on those low-level public

managers who currently work with marine biodiversity

protection in the Baltic Sea using Sweden and the Swedish

County Administrative Boards as an example to study the

impact of different kinds of knowledge communication. The

objective is to find out whether knowledge communication

has an impact on managers’ perceptions of marine genetic

biodiversity and whether different forms of knowledge

communication vary in effectiveness in this respect.

Previous research on deliberative democratic theory and

practice within the field of natural resource management

suggests that deliberation—shortly defined as constructive

group discussions—can be anticipated to have larger

impact than unidirectional communication (e.g. lectures) to

increase participants’ understanding (Black 2008; Dryzek

2000). The reason for this presupposition is that delibera-

tive talk can increase the participants’ understanding of the

other actors’ experience and points of view (Dryzek and

Niemeyer 2006; Smith 2001). Whether shared

understanding actually occurs following deliberation is,

however, an understudied topic within the research field of

natural resource management (Birnbaum et al. 2015;

Zachrisson 2010). Studies in this research field typically do

not test the merits of different forms of knowledge com-

munication. Rather, such investigation is primarily carried

out within the field of educational research where several

scholars have demonstrated support for conventional forms

of knowledge communication (e.g. traditional lectures) and

some have suggested deliberation as ineffective and even

superfluous (Scheerens et al. 2007; Sommers 2000). The

effects of traditional lectures versus deliberation are,

however, not compared.

Here, we combine competences from educational

research, political science, and population and conservation

genetics to assess the impact of different forms of short-

term knowledge communication—lectures and group

deliberations—on low-level, public managers’ policy

beliefs in regard to genetic biodiversity in the marine

environment. Specifically, we (1) develop a basic knowl-

edge package on genetic biodiversity with a focus on the

Baltic Sea that can be presented as a lecture or as a

deliberation exercise, (2) present this material to separate

samples of public managers involved in Baltic Sea and

other regional biodiversity management and (3) assess

quantitatively the managers’ perception of genetic biodi-

versity before and after the communication effort. To our

knowledge, this is the first time this type of study is carried

out with respect to natural resource management and

conservation biology. The questions we address based on

this approach are:

A: Does the knowledge communication affect public

managers’ perceptions of genetic biodiversity of the

Baltic Sea?

B: Are there differences between the two methods of

knowledge communication with respect to efficiency in

affecting the policy beliefs of public managers?

Theory

Supported by deliberative democratic theory (e.g. Dryzek

2000; Smith 2001; Dryzek and Niemeyer 2006), a specific

kind of dialogue—deliberation—among parties/individuals

concerned with a particular topic is widely proposed and

used in natural resource management (Birnbaum et al.

2015; Parkins and Mitchell 2005). The presumed capacity

of deliberation to create joint problem understandings and,

thus, legitimacy explains its popularity when designing

management settings for contested policy areas such as

water management (e.g. Parés et al. 2015) and wildlife

management (e.g. Lundmark and Matti 2015).
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The transformative power of deliberation depends on a

number of criteria, including that the information provided

during the discussion is accurate and relevant to the par-

ticipator. The information must also be carefully structured

so that all participants can share and sincerely weigh all

arguments (Fishkin 1995; Gutmann and Thompson 2004;

Luskin et al. 2000). Proponents of deliberation claim that

people are in a position to learn more successful if they,

along with others in an open, unpretentious conversation,

listen to each other’s arguments. Participants are expected

to increase their understanding both of the topic of concern

and of the views and standpoints of the other participants

(Fishkin and Farrar 2005; Gutmann 1999).

Several theorists argue that deliberative conversations

should be used more in different kinds of learning situa-

tions to enhance people’s knowledge and democratic skills

(Gutmann 1999; Fishkin and Farrar 2005). It has also been

argued, however, that deliberative communication is both

ineffective and even unnecessary (Murphy 2004). In higher

education, for instance, the model of conventional teach-

ing—oriented towards teacher-centred teaching, using

communication between the teacher and a group of stu-

dents—still dominates the scene. Particularly an approach

of initiating questions, letting the class respond and eval-

uating the answers [so-called initiate–response–evaluate

(IRE) sequences], is often used. Proponents of this con-

ventional knowledge communication argue that it is much

more effective than group deliberation because the teacher,

who is most knowledgeable, is the key communicator in

the classroom (Sommers 2000; Scheerens et al. 2007).

Several studies show that teacher-driven dialogue is very

effective for student achievement in higher education

(Caldwell 2007; Dufresne et al. 1996; Wenk et al. 1997).

In the present study, we test lecture and deliberative

group discussion in the context of marine biodiversity

management to see which model, if any, has the capacity to

increase the awareness of genetic biodiversity and the

perceived importance of considering genetics in manage-

ment among low-level public managers in Sweden.

Thus, the dependent factor in our study concerns the

outcome of the different forms of communication that we

test, in terms of altered policy beliefs. Beliefs are multi-

faceted concepts used in several disciplines. We rely on the

rationale of belief systems proposed within the advocacy

coalition framework (ACF), according to which systems of

beliefs guide the individual, or groups of individuals, both in

their perception of risk and when making priorities regard-

ing political trade-offs (Weible and Sabatier 2005, 2009).

The components of an individual’s belief system are

hierarchically ordered, with the most stable values at the

very core (Fig. 1). These deep core values concern basic

ontological views, such as views on freedom, authority and

social order (Weible and Sabatier 2009). Policy core

beliefs, on the other hand, are linked to a particular policy

subsystem, consisting of an issue, a geographic area and

stakeholders (Weible and Sabatier 2005, 2009). Policy core

beliefs can both be empirical and normative. Normative

policy core beliefs entail welfare priorities that are linked

to the subsystem (cf. Sabatier and Jenkins-Smith 1999;

Weible and Sabatier 2009), which in our case could imply

the fundamental distinction between conservation and

exploitation of the marine environment. Empirical policy

core beliefs comprise beliefs of causes to the problem, such

as loss of genetic biodiversity in Baltic Sea species, its

perceived severity and general strategies to deal with the

problems, including distribution of responsibility between

state and market actors. Following the ACF, empirical

policy core beliefs are considered easier to change than the

normative ones. Weible and Sabatier (2009) particularly

stress the susceptibility of empirical core beliefs to new

scientific information, which corresponds well with our test

of different methods for knowledge communication.

Finally, secondary aspects constitute the most empirical

and easy-to-change component of the belief system, and

refer to specific implementation strategies concerning some

part of the policy subsystem (Fig. 1; Matti and Sandström

2013). In our case, secondary aspects concern beliefs

regarding MPAs as a management tool for maintaining

marine genetic biodiversity. Secondary aspects can also

embrace views on specific policy proposals, such as mea-

sures to prevent the introduction of invasive species in an

area. As fundamental and stable beliefs cannot be expected

to change due to the short-term communication efforts used

in our study, these are not investigated here. Instead, we

focus on views that are more open to change following the

theoretical framework: empirical policy core beliefs and

secondary aspects (Fig. 1).

Materials and methods

The study explored how two forms of knowledge com-

munication—traditional lecture versus deliberative group

discussion—affected the policy beliefs of public managers

who work with marine biodiversity protection at Swedish

County Administrative Boards (CABs) bordering to the

Baltic Sea, i.e. the regional state authority that is assigned

responsibility for establishing and managing Swedish

MPAs. The logic for focusing on Swedish management

was to build on our previous research results (Laikre et al.

2016; Sandström et al. 2016). We have found that Sweden

has somewhat stronger wordings on the importance of

genetic diversity protection in national policy (such as

national biodiversity and action plans following the CBD

and EU Directives) than Finland, Estonia and Germany. In

comparison, Swedish policy documents also have the most
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far-reaching intentions for monitoring genetic biodiversity.

However, management plans for Baltic Sea MPAs are

lacking genetic concerns in all four countries (Laikre et al.

2016). An in-depth study of Swedish and Finnish Baltic

Sea MPA management identified lack of knowledge as one

of the reasons for why genetic concerns are missing in

management plans (Sandström et al. 2016). Here, we want

to find out whether knowledge communication can poten-

tially affect empirical policy core beliefs and secondary

aspects, that is, shallow and volatile beliefs, and focus on

one of our in-depth study countries.

Twelve of Sweden’s 21 CABs have Baltic coastline

according to the definition used in this study1: Norrbotten,

Västerbotten, Västernorrland, Gävleborg, Uppsala, Stock-

holm, Södermanland, Gotland, Kalmar, Blekinge, Skåne

and Östergötland. These CABs were contacted, first to

inquire their interest in either a lecture or a group discus-

sion on genetic biodiversity in the Baltic Sea and second to

identify those managers who work with MPAs more or less

extensively (either HELCOM MPAs and/or Natura 2000

with marine habitats), as well as the number of managers

who work with related issues.2 Most CABs were interested

in participating, and we managed to schedule either lecture

or deliberation in nine of the 12 CABs (Table 1). The

reasons for missing three CABs were: one CAB declined

participation, in one case we did not manage to get in

contact with the management, while in a third case we were

not able to find a time that suited the CAB due to other

activities.

The number of individuals participating in the study at

each CAB varied between 4 and 16 (Table 1). When

selecting participants, priority was given to relevance in

terms of work tasks and interest in participating, assigning

no weight to other background variables such as age,

education or gender. Nevertheless, the two groups (delib-

eration and lectures) turned out homogeneous in terms of

these aspects. Most participants were born in the 1960s or

1970s with a mean year of birth of 1969.7 and 1969.9 in the

deliberation and lecture group, respectively. The propor-

tion of women in the two groups was 0.47 and 0.59 (i.e.

within the span of 40/60% which is commonly considered

gender equal). With respect to education, all participants

had university education, primarily in biology (the fre-

quency of biologists was around 0.85 in both groups), and

the proportion of individuals holding a PhD was 28% in the

deliberation group and 14% in the lecture group. In none of

these cases was there a statistically significant difference

between the two groups. The participants commonly

worked with nature conservation including area protection,

environmental assessment, water and fishing. In a few

cases, some participants represented other fields such as

rural development, economic growth and infrastructure, yet

with some involvement in MPA management.

Based on the number of individuals who were interested

in participating at each respective CAB, we chose the

allocation of either deliberation or lecture. We tried to get

large groups for the lectures while deliberation exercises

Secondary aspects (e.g. views
on specific management 

tools such as MPAs)

Norma�ve policy core beliefs
(e.g. views on conserva�on 

and exploita�on)

Deep core values
(e.g. views on authority)

Empirical policy core beliefs 
(e.g. views on problem 
severity and solu�ons)Be

lie
fs

Funda-
mental 
Stable

Shallow
Vola�le

Fig. 1 Components of anindividual’s belief system with the components in focus of the present article in yellow

1 We adopted the definition of the Baltic Sea advocated by

Johannesson and André (2006).
2 HELCOM (Baltic Marine Environment Protection Commission) is

the governing body of the Convention on the Protection of the Marine

Environment of the Baltic Sea Area, commonly known as the

Helsinki Convention. The Contracting Parties (Denmark, Estonia, the

EU, Finland, Germany, Latvia, Lithuania, Poland, Russia and

Sweden) adopt Recommendations to protect the marine environment

of the Baltic Sea through intergovernmental collaboration (www.

helcom.fi). Natura 2000 is a network of protected areas (terrestrial and

marine) within the EU following the Habitats Directive (92/43/EEC)

and the Birds Directive (Directive 2009/147/EC).
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were conducted in the somewhat smaller environments, to

optimize the functioning of the deliberative process, which

is widely recognized to work best in smaller groups

(Fishkin 1995). In some cases, the result became the

opposite (lecture for a small group) due to sickness leave or

other scheduled activities that we were unaware of when

setting the dates, also we tried to get approximately equal

total numbers of participants for the two types of knowl-

edge communications (Table 1).

In total, 76 managers participated in the study; sample

size for deliberation was 44 and for lecture 32. The

knowledge communications were held at the respective

CAB. Deliberations were conducted during April–May

2015, while lectures were held during June–October the

same year.

To be able to identify potential effects of the two forms

of knowledge communications on the managers’ beliefs,

the substantive part of the information included in the

lecture and the group deliberation was identical, yet pre-

sented entirely differently. Both forms of knowledge

communication were held by a professor in population

genetics and encompassed the following topics: the

meaning of genetic biodiversity, why it is important based

on the function it fulfils, typical threats, exemplifications of

the state of knowledge with regard to the genetic biodi-

versity of species in the Baltic Sea and, finally, how it can

be taken into account in management, for instance through

different forms of area protection. Power-point slides were

used in both settings. While the lecture was structured

around a large number of slides (about 30) and lasted for

30–45 min, about a third of the pictures were showed

during the group deliberation (in no predetermined order)

and the participants were invited to discuss the themes,

based on predefined questions, and to share their own

experiences, for instance on how genetic biodiversity can

be considered in ongoing management.3 At the introduc-

tion of the knowledge communication, the research project

was briefly introduced and we told the participants that we

would hand out a short survey before and after the

knowledge communication. Participation in the survey was

voluntary. The deliberations lasted about 2 h. One or two

researchers observed the activity, both deliberation and

lecture. While the entire deliberation was recorded on tape

after consent from the participants, and notes were taken

throughout, only the dialogue (questions and comments

from the audience) was noted during the lectures.

We used surveys before and after the knowledge com-

munication to evaluate the effects on the participants’

beliefs (Supplementary Material Appendix S1). The survey

questions were inspired by previous ACF research (c.f.

Hysing and Olsson 2008; Matti and Sandström 2013) and

were designed to tap participants’ views of the problem, its

seriousness, distribution of responsibility and brief reflec-

tions on strategies to deal with it (Supplementary Material

Appendix S2).

The same questions were asked both before and after

(except the background questions that were only asked

once), and to be able to pair the two surveys, we asked the

respondents to write their names on the front pages. They

could use an alias if they wished. To be able to refer to the

respondents in our analysis, for instance to quote their

statements on open survey questions without compromising

their anonymity, each one was assigned a letter that signifies

the CAB they work at (A–I), and a number (e.g. A:5).

The quantitative statistical analysis of answers to survey

questions was performed with the STATA software (www.

stata.com). First, we used t tests to confirm that no differ-

ences existed between the two groups before the knowl-

edge communication. Second, we tested the mean change

among CAB managers having the same knowledge com-

munication, comparing scores before and after applying

paired t tests. Third, we tested whether the mean change

differed significantly between the two groups, deliberative

and lecture, using unpaired t tests.

Results

In no case did we find statistically significant differences

between the two groups (deliberation vs. lecture) prior to

the knowledge communication. The quantitative results are

Table 1 Number of County Administrative Boards (CABs) and the

number of participants at each activity included in the study (in total 9

CABs and 76 individual managers)

CAB Knowledge communication Number of participants

A Deliberation 4

B Deliberation 8

C Deliberation 9

D Deliberation 6

E Deliberation 5

Total no participants for deliberation 32

F Lecture 12

G Lecture 6

H Lecture 10

I Lecture 16

Total no participants for lecture 44

One of the participants at CAB C participated over Skype due to

working at other location at the time of the activity

3 To test the knowledge content and the design of the forms of

communication, we organized a pilot study in March 2015 involving

students at a beginner’s course in Conservation Biology at Stockholm

University. The test was conducted at an early stage of the course, just

after the introduction, to prevent that the students’ had already

attained knowledge on genetic biodiversity.
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summarized in Table 2 (additional information in Elec-

tronic Supplementary Table S1).

Importance and priority of genetic biodiversity

of the Baltic Sea

Our results indicate that both knowledge communications

bring the issue of genetic biodiversity higher up on the

managers’ agenda, although the lecture has the largest

impact on the managers’ empirical policy core beliefs. There

is a slight increase in the beliefs of the perceived importance

of genetic biodiversity for the Baltic Sea. This increase is

statistically significant in the lecture group (p\ 0.10;

Table 2, row 3), but not for the deliberation group.

Both activities significantly increase the perception of

the priority that should be given to genetic biodiversity, but

the increase is significantly larger in the lecture group

(Table 2, row 5). The managers’ self-reported knowledge

about genetic diversity and its importance for the Baltic

Sea increase significantly in both deliberative and lecture

groups (Table 2, rows 1–2).

Perceived threats to genetic biodiversity in the Baltic

Sea

The basic knowledge package we developed for this study

explicated the meaning of genetic biodiversity and its

importance in the evolutionary young Baltic Sea. Most of

the examples, in both the lectures and the group discus-

sions, concerned fish, particularly salmon, which corre-

sponds well with the scientific knowledge base. In response

to an open-ended survey question, the most commonly

Table 2 Summary statistics for answers to survey questions provided by managers participating in either a deliberative discussion or a lecture

Deliberation Lecture Difference

T1 T2 Diff bef–

aft

T1 T2 Diff bef–

aft

Delib–lect

To what extent do you think you have knowledge about genetic biodiversity? 3.75 4.66 ?0.91****

n = 32

3.80 4.61 ?0.82****

n = 44

0.09

n = 76

To what extent do you think you have knowledge about the importance of

genetic biodiversity of the Baltic Sea?

3.72 4.91 ?1.19****

n = 32

3.50 5.09 ?1.59****

n = 44

0.40

n = 76

To what extent do you think the genetic biodiversity is of importance for the

Baltic Sea?

5.91 6.19 ?0.28

n = 32

6.09 6.41 ?0.32*

n = 43

0.04

n = 75

To what extent do you think the genetic biodiversity of the Baltic Sea is

threatened?

5.15 5.56 ?0.41**

n = 32

5.44 6.02 ?0.58****

n = 43

0.17

n = 75

In comparison with other issues, how should the conservation of genetic

biodiversity in the Baltic Sea be prioritized?

4.88 5.19 ?0.31*

n = 32

4.63 5.47 ?0.84****

n = 43

0.52**

n = 75

To what extent should the state/authorities have responsibility for protecting

the genetic biodiversity of the Baltic Sea?

6.57 6.63 ?0.07

n = 30

6.36 6.67 ?0.31***

n = 42

0.24*

n = 72

To what extent should the regional level (the CAB) have responsibility to

protect the genetic biodiversity of the Baltic Sea?

5.80 5.73 -0.07

n = 30

5.62 5.98 ?0.36***

n = 42

0.42**

n = 72

To what extent should municipalities have responsibility to protect the

genetic biodiversity of the Baltic Sea?

4.70 4.67 -0.03

n = 30

5.02 5.23 ?0.21

n = 42

0.24

n = 72

To what extent should market actors have responsibility to protect the

genetic biodiversity of the Baltic Sea?

4.74 4.58 -0.16

n = 31

4.78 5.00 ?0.22

n = 41

0.38*

n = 72

How do you assess the effectiveness of regulation as a control instrument to

protect the genetic biodiversity of the Baltic Sea?

5.48 5.96 ?0.48***

n = 31

5.41 5.90 ?0.49****

n = 41

0.01

n = 72

How do you assess the effectiveness of information as a control instrument

to protect the genetic biodiversity of the Baltic Sea?

4.26 4.84 ?0.58****

n = 31

4.37 5.24 ?0.88****

n = 41

0.30

n = 72

Are protected areas an effective management tool to maintain the genetic

biodiversity of the Baltic Sea?

4.77 5.00 ?0.23

n = 31

4.57 5.25 ?0.68****

n = 44

0.46*

n = 75

The first and second columns (T1 and T2) show the mean, before and after, the deliberative knowledge communication. The third column (Diff

bef–aft) shows the average change in the deliberation group (paired t tests were used to test for significances). Corresponding information for the

lecture group is shown in the fourth, fifth and sixth columns. The seventh column (difference delib–lect) shows the difference in mean change

between the two types of knowledge communication (unpaired t tests were used). The scale in the questions runs from 1 to 7 (e.g. 1 = not

important; low priority, 7 = very important; very high priority)

* p\ 0.10; ** p\ 0.05; *** p\ 0.01; **** p\ 0.001
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mentioned threats to genetic biodiversity were also related

to fishing: extensive fishing, selective fishing and restock-

ing activities; 44 of the 76 respondents mentioned activities

relating to fishing as a potential threat to genetic diversity.

About the same number of such concerns occurs before and

after the knowledge communication. We find several

individuals from both groups, however, who refined their

views on fishing as a threat after the knowledge commu-

nication. For instance, D:1 wrote ‘‘fishing’’, ‘‘aquaculture’’

and ‘‘shipping’’ before the deliberative communication and

‘‘[s]election by human activities such as fishing, and

reduced populations due to exploitation’’ after the delib-

eration. Similarly, H:10 simply wrote ‘‘overfishing’’ before

the lecture and ‘‘Restocking of fish… with breeding from

fewer than 50 individuals, selective fishing’’ after the lec-

ture. Only five individuals, however, explicitly mentioned

genes before the communication, while the corresponding

number afterwards was eleven (e.g. ‘‘genetic impoverish-

ment’’, ‘‘introduction of alien genotypes’’ or simply ‘‘ge-

netic variation’’). Most of these answers refer to

deliberative communication (four before the knowledge

communication and eight after). Thus, our qualitative data

indicate a more nuanced stance with regard to threats to

genetic biodiversity after the knowledge communication,

but only subtle differences between the two forms of

communication. This result is backed up by quantitative

data.

The managers significantly changed their view con-

cerning the extent to which they consider genetic biodi-

versity of the Baltic Sea to be under threat after compared

to before the knowledge communication, in the sense that

both the deliberative and lecture groups find the threat

more alarming after the communication (Table 2; row 4).

The difference between the groups is not statistically

significant.

Distribution of responsibility for genetic biodiversity

of the Baltic Sea

Views regarding responsibility also are key components of

empirical policy core beliefs. As shown in Table 2 (rows

6–9), CAB managers who participated in lectures thought

that national authorities and CABs should take more

responsibility after compared to before the knowledge

communication. Managers in the deliberative group did not

change their views on this matter. The difference between

the groups is statistically significant. With respect to

responsibilities of municipalities and market actors, none

of the groups change their beliefs to a degree that was

significant. However, the change in opposite direction for

market actors (decrease in deliberation group and increase

in lecture group) was large enough to provide a weak

statistical significance (Table 2, line 9).

Strategies to deal with genetic biodiversity

of the Baltic Sea

Table 2 also presents the findings concerning managers’

empirical policy core beliefs about how to protect genetic

biodiversity of the Baltic Sea (empirical policy core beliefs

and secondary aspects, rows 4–5 in Supplementary Mate-

rial Appendix S2). After the knowledge communication,

the lecture group estimated the effectiveness of area pro-

tection, as well as the use of regulation and information as

tools to maintain genetic biodiversity, higher than before

the communication. The deliberative group also expressed

an increased confidence in regulation and information but

their initial views on protected areas remained unchanged.

The difference between the two groups was statistically

significant with respect to the secondary aspect of use of

MPA as an effective management tool to protect genetic

biodiversity. Thus, both the deliberation and the lecture had

an impact on policy core beliefs, while the lecture also

altered the more shallow secondary aspects.

Discussion

This study has assessed how two forms of short-term

knowledge communication (lecture and group deliberation)

affect how public managers at Swedish County Adminis-

trative Boards (CABs) perceive genetic biodiversity in the

Baltic Sea, the management problem and its solutions.

Previous research and practice highlight merits of both

forms of communication; deliberative discussion has the

capacity to modify the participants’ beliefs, while unidi-

rectional communication is time efficient and relatively

easy to adapt to different audiences. To our knowledge, our

study is the first to quantitatively compare the two methods

in a regional biodiversity conservation management

context.

Our results show that both forms of knowledge com-

munication have an effect, in the sense that the partici-

pants’ beliefs on genetic biodiversity of the Baltic Sea

change. Despite the short-term perspective in our study, we

can see that the communicated information has an impact

on the managers’ beliefs; it increases their risk perception

and alters their views on responsibility and various strate-

gies to address the problems they perceive. The managers’

self-reported knowledge on genetic biodiversity and its

importance for the Baltic Sea also increases as a conse-

quence of the knowledge communication, as well as the

priority given to genetic biodiversity in ongoing marine

management.

Our results suggest that lectures are more efficient to

transfer knowledge on genetic biodiversity to the managers

at Swedish CABs. Thus, beliefs have altered more in the
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lecture group than in the deliberation group. Those who

receive information through a lecture strengthen their

confidence in area protection as a management tool. The

qualitative data, on the other hand (answers to an open-

ended question on the threats to genetic biodiversity of the

Baltic Sea), suggest that the deliberative group got a

somewhat more refined understanding of genetic biodi-

versity, as they exchanged facts and experiences. These

results might indicate that deliberation is more suitable for

addressing more deeply rooted beliefs, while lectures are

better suited to target the more volatile secondary aspects.

To investigate this further, more data are needed, prefer-

ably of a qualitative kind.

One possible explanation to the lack of support for

deliberation can be related to the topics addressed. Delib-

erations enable scrutiny of diverse positions and are pri-

marily used in contested fields of natural resource

management, for example wildlife management including

large carnivores (Lundmark and Matti 2015) or the use of

snowmobiles in a mountain region (Zachrisson 2010). Our

audio recordings from the deliberations suggest relatively

homogeneous and moderate views among the participants.

The arguments are fact based and commonly based on

limited personal experience of actually working with

genetic biodiversity in practice. For more conflict-laden

issues, and participants having a personal stake in the

matters discussed, the effect of deliberation might be more

pronounced, yet also more challenging.

The participants’ state of knowledge is a possible

explanation to both their moderate views and the lack of

support for deliberation. As some managers participating in

our study had little prior knowledge on genetic biodiversity

according to self-evaluation (Table 2), the transformative

power of deliberation perhaps have not reached its full

potential in our study. For instance, results from previous

research on deliberative polling show that knowledgeable

participants are the ones changing their opinions the most

(Luskin et al. 2000, 2002). In future studies, written infor-

mation material could be handed out prior to the delibera-

tion, to facilitate informed dialogue among the managers.

Another important task for future research is to investi-

gate how stable the alterations are, i.e. whether short-term

communication such as the one pursued in this study pro-

duces a lasting change in the participants’ beliefs and if there

are any changes between the two groups in this respect. It

could, perhaps, be argued that the smaller belief-change

arising from deliberation is different, more substantial and

robust, due to the situation in which it emerged (encouraging

different perspectives, competing views and argumenta-

tion). In our case, it would also be interesting to study the

link between policy beliefs and action, e.g. to investigate

whether (and how) CAB managers convert their concerns

about risks to genetic biodiversity into action and, indeed,

whether they continue to place genetic biodiversity high on

the agenda in comparison with other pressing concerns.

Conclusions

We have assessed how two forms of short-term knowledge

communication—traditional lecture versus deliberative

discussion- affect how managers at Swedish CABs per-

ceive genetic biodiversity in the Baltic Sea, the manage-

ment problem and its solutions. Our findings show that the

communicated information has an impact, in the sense that:

• Both short-term forms of communication (traditional

lecture vs. deliberative discussion) stimulate knowledge

development and the priority given to genetic biodi-

versity in the Baltic Sea among the CAB managers.

• The lecture was more efficient than the deliberative

discussion in modifying both empirical core beliefs and

secondary aspects, but the understanding of the concept

of genetic biodiversity appears to have increased more

in the deliberative groups.

• The significant changes found between the two forms

concerned prioritization of genetic diversity, responsi-

bility and management strategies to protect genetic

biodiversity.

This study contributes to an increased understanding of

different forms of knowledge communication and con-

tributes to the science–policy interface by formulating a set

of practical implications for policy and management.
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