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Abstract

The effective conservation and promotion of biodiversity requires its integration into a
wide range of sectoral policies. For this to happen, the issue must receive attention across
policy sectors. Yet, we know little about how attention to the issue evolves over time and
across sectors. Drawing from the literature on environmental policy integration/main-
streaming and policy process theories, we develop competing hypotheses, expecting either
increasing or fluctuating attention to the biodiversity issue. We tested the hypotheses using
the case of Swiss politics between 1999 and 2018. Applying a combination of computa-
tional methods, we analyze the content of a comprehensive collection of policy documents
(n ~ 440,000) attributed to 20 policy sectors. Comparing the sectors, we find that (1) a
persistent increase in attention is the exception, (2) if there is an increase in attention, it is
likely to be temporary, and (3) the most common pattern is that of invariant attention over
time. Biodiversity integration—if it does happen at all—tends to occur in cycles rather
than in steady long-term shifts. This implies that the conservation of biodiversity does not
follow the cross-sectoral nature of the problem, but is subject to the dynamics of "politics,"
where actors, because of limited resources, engage with (aspects of) an issue only for a
certain amount of time.

Keywords Policy integration - Mainstreaming - Biodiversity - Issue attention - Quantitative
text analysis

Introduction
Traditional policymaking very often happens in so-called sectoral silos (Metz et al., 2020;

Tosun & Lang, 2017;). By contrast, the mere nature of some problems is cross-sectoral.
This is the case, for example, when the causes of a problem span different policy sectors,
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such as pollutants in waters originating from industry, agriculture, or hospitals. Similarly,
the causes and effects of a problem may involve different sectors, like the use of pesticides
in agriculture and their impact on the health of bystanders. Scholars therefore argue that
policies introduced in one single sector cannot effectively or appropriately address these
problems (Driessen et al., 2012; Ingold et al., 2018; Peters & Hoornbeek, 2005). This is
also the reason why the environmental policy integration (EPI) literature (Lafferty & Hov-
den, 2003; Runhaar et al., 2014) is mostly focusing on such cross-sectoral policy prob-
lems as climate adaptation and flood prevention (Bolognesi et al., 2021), water manage-
ment (Metz & Glaus, 2019), or food systems (Mintcheva, 2005). In this context, integration
means two processes in particular (Tosun & Lang, 2017): the inter-sectoral coordination
or the concrete integration of specific elements such as considerations, issues, and stake-
holders (see, e.g., Candel & Biesbroek, 2016) from one sector into others. We are here
interested in the second and more concretely in biodiversity issue integration, as also the
literature on environmental mainstreaming (Whitehorn et al., 2019) explicitly emphasizes
the importance of integrating an issue into various related sectors. This line of research fur-
ther focuses on learning mechanisms that, over time, should lead to a continuous increase
of cross-sectoral inclusion of the issue—that is, more attention to the issue to be main-
streamed within all critical sectors (Norton, 2005).

The literature on policy process theories (Sabatier & Weible, 2014) takes a different
perspective on policymaking and the attention paid to given issues. This line of research
argues that an issue (such as biodiversity) is driven by attention cycles and, thus, is subject
to fluctuations in attention over time (Baumgartner & Jones, 1993; Downs, 1972).

Thus, although the mainstreaming literature expects an issue’s attention to increase over
time in diverse sectors, policy process theories would expect fluctuating attention and a
rise and fall of the importance of the issue, with no specific longer-term trend of increasing
attention. Against this background, we ask: How does attention to an issue evolve over time
and across sectors?

To answer this, we study Swiss biodiversity policymaking from 1999 to 2018. Fight-
ing against the loss of biodiversity is one of the most important sustainability challenges
that needs to be addressed (Neumayer, 2003; Norton, 2005). Biodiversity is a cross-sec-
toral issue; it has an impact on different ecosystem services and is threatened by numer-
ous human activities. To counter the loss and promote the conservation of biodiversity, the
literature on biodiversity integration argues that coordinated work and action are needed
with other sectors, such as agriculture, spatial planning, landscape protection, housing,
energy, or trade (Diaz et al., 2018). Using computational methods, we analyze a compre-
hensive collection of policy documents, such as parliamentary proceedings, reports, laws,
regulations, and court decisions, to assess how much attention is given to the issue. With
this approach, we focus on what is included in the policy documents, hence understand-
ing biodiversity as the subject of the political discourse around the biological concept of
biodiversity.'

Furthermore, we apply an encompassing view on policymaking, looking at three differ-
ent stages of the policy process in which a (potentially cross-sectoral and integrated) policy
can be shaped and (re)designed: the drafting of policies (including policy formation, and

! The biological concept of biodiversity is usually defined as “the variability among living organisms from
all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological com-
plexes of which they are part; this includes diversity within species, between species and of ecosystems”
(UN, 1992).
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decision-making), their introduction (i.e., the actual legal texts), and their eventual inter-
pretation by courts. Patterns of policy integration may differ across these stages because
different actors are involved throughout (Koppenjan & Klijn, 2004), different decision-
making rationales apply (Howlett, 2011), and different capacities for integration exist (Can-
del & Biesbroek, 2016). However, if an issue does not make it through the legislative pro-
cess into laws and ultimately into court rulings, its integration remains deficient.

In doing so, we make four contributions to the literature. First, we shed light on policy
integration by contrasting it to theoretical arguments from the policy process literature,
here in the form of a set of competing hypotheses. Although there is indeed some empiri-
cal evidence that the inclusion of an issue increases over time (Gumucio & Rueda, 2015;
Zinngrebe, 2016), the policy process literature emphasizes external shocks or the issue
attention cycle to explain why a topic gains attention at some point in time (Baumgartner
& Jones, 1993; Birkland, 2005). Second, although the processual nature of policy integra-
tion is widely recognized (Candel & Biesbroek, 2016), studies systematically analyzing
the output of issue integration across stages of the policy process are rare (e.g., Alons,
2017). Moreover, the courts’ interpretation of laws has been a blind spot in policy integra-
tion research, even though courts often play a critical role in environmental policymak-
ing (Duane, 2013). The present study addresses these shortcomings. To evaluate whether
biodiversity integration “proceed[s] beyond discursive levels” (Biesbroek & Candel, 2020,
p- 62), we compare three stages of the broader policy process (drafting, introduction, and
interpretation by courts). Third, complementing the large share of policy integration stud-
ies relying on qualitative methods (Trein et al., 2019), we use quantitative text analysis,
allowing us to study biodiversity integration on a large scale in a variety of policy docu-
ments written in three different languages over the course of 20 years. Unlike previous
quantitative studies (e.g., Biesbroek et al., 2020; Schmidt & Fleig, 2018), we not only ana-
lyze different document types, but we propose and compare different quantitative indicators
to assess issue attention across policy sectors and the stages of the policy process. Fourth,
we study biodiversity and its inclusion in 20 policy sectors (see also Zinngrebe, 2018) and
compare these sectors over 20 years. Thus far, most policy integration studies have focused
either on the integration of one issue in one sector at one point in time or on the strategy of
how integration is to be achieved. Cross-sectoral policy integration is, however, a process
likely to take several years or decades, and only an analysis covering a longer period of
time can show the respective developments. We look at how biodiversity has been inte-
grated over the years in different public policies of various sectors to see if the importance
given to this issue at the international level and in science (Runhaar et al., 2014; UN, 2016;
Young, 2011) also applies to policymaking on the national level.

In what follows, we first present the main arguments of the two streams of literature
(mainstreaming and policy process), clarify important concepts, and then develop our
hypotheses. We then explain how we collected the data and how we proceeded with the
analysis before presenting the results. We conclude the article with a discussion of the
results and their implications for theory and politics.

Theory
The first theoretical lens this analysis builds on is cross-sectoral policy integration, also

referred to as environmental mainstreaming. The wider literature on environmental pol-
icy integration—which encompasses biodiversity—had focused on the incorporation of
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environmental objectives in non-environmental policy sectors (Persson et al., 2018). Early
research on mainstreaming tried to show that meeting complex environmental challenges
is only possible when inconsistencies about the environmental issue are avoided across dif-
ferent policies and sectors (Peters, 1998; Underdal, 1980). The field has developed over
the past few decades, which has resulted in the creation of new normative and analytical
approaches (Runhaar et al., 2014, 2018; Widmer, 2018). Although a considerable part of
the policy integration literature focuses on administrative (re)organization (Christensen &
Leegreid, 2007; Molenveld et al., 2021; Nunan et al., 2012; Rietig, 2014), also with regard
to biodiversity (Velazquez Gomar et al., 2014), an increasing number of applications are
analyzing policies and policy documents (Metz et al., 2020; Nkiaka & Lovett, 2018). They
evaluate the degree to which environmental issues and objectives are taken into considera-
tion, coordinated (across sectors to benefit from synergies), harmonized (with objectives in
different policies), and prioritized (favoring biodiversity over other issues) (see Cejudo &
Michel, 2017; Widmer, 2018). Thereby, the analytical focus lies on different elements, such
as policy objectives, normative principles, administrative reorganization, general organiza-
tional challenges, policy outputs or outcomes, implementation, and monitoring (Jordan &
Lenschow, 2010; Persson et al., 2018).

The second theoretical lens is policy process theories. Most policy process theories—
while not a coherent theory—focus on how the given issues appear on the political agenda
and how policies change and evolve over time (Birkland, 1997, 2006; Hogan & Howl-
ett, 2015; Jones, 1994). These theories agree that change on the public agenda or policy
change, however, represents the exception rather than the rule (Sabatier & Weible, 2014).
The punctuated equilibrium framework, for example, argues that policies are character-
ized by stability over decades and that change happens rarely and in so-called punctua-
tions—that are relatively abrupt and large-scale shifts (Baumgartner & Jones, 1993). Simi-
larly, the advocacy coalition framework expects policy change processes to take a decade
or more and policy change to happen only under specific combinations of circumstances
(Jenkins-Smith et al., 2018). Also, the multiple streams framework considers agenda and
policy changes to occur relatively rarely and when so-called “windows of opportunity”
open (Kingdon, 1994). These theories argue that policy change is rare because specific
combinations of factors and conditions, such as, for example, changing public opinion,
external shocks, or policy learning over time, need to be present for the political system
to create considerable change (Dunlop & Radaelli, 2018). We focus here on one specific
such potential driver for change being issue attention (Jones & Baumgartner, 2005b, 2012):
individuals and organizations in policymaking attribute conscious but limited attention to
issues mainly due to reduced capacities or resources such as time (see also Brandenberger
et al., 2020).

Both the mainstreaming and policy process literature emphasize the importance of
policy sectors as analytical entities for understanding how policies are made. We define a
policy sector—also referred to as policy domain—as a collection of (sub-)issues relevant
to a specific topic, such as agriculture, energy, and health (Burstein, 1991). For the case of
biodiversity, sub-issues may include wildlife conservation, farming practices, and geneti-
cally modified organisms. These sub-issues are specific policy disputes in which questions
relevant to biodiversity materialize in policy sectors (see Maier et al., 2018a). Although
biodiversity policy can be discussed as such (e.g., when drafting a cross-sectoral biodiver-
sity strategy), it only comes into existence through concrete sub-issues that emerge in and
across policy sectors. Therefore, the integration of biodiversity into (sectoral) policies is
achieved through these sub-issues. Hence, we understand the issue of biodiversity as the
sum of its sub-issues present in the different policy sectors.
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We focus on the attention that the issue of biodiversity has received by employing four
concepts. More integration can mean a) more attention to the issue compared with others
(relative attention), b) the diffusion of the issue into a growing number of policy sectors
(sectoral concentration), c) the fragmentation of the issue into a growing number of sub-
issues (sub-issue concentration), and d) a more clearly defined issue, that is, an issue that is
dealt with more cohesively in terms of key concepts and terms (cohesion).

The first concept, relative attention, is prominent in policy studies: already Downs
(1972) points out that policy issues go through a cycle and receive more or less attention
over time. Many policy process theories, such as multiple streams or punctuated equilib-
rium, follow the assumption that a large amount of attention to an issue at one point in
time enhances the chances for an issue to be translated into policies and bring about policy
change (Baumgartner & Jones, 1993; Kingdon, 1994). Issue attention can, for example,
take the form of media presence or parliamentary discourses. In the mainstreaming litera-
ture, issue attention is also important because it serves as a precondition or indicator for
inclusion (Zinngrebe, 2018). As soon as an issue such as biodiversity receives attention,
this is the first piece of evidence that existing or new policy ideas, objectives, or instru-
ments are being developed, coordinated, or harmonized with this issue (see also Tosun &
Leininger, 2017; Widmer, 2018).

The second concept is concentration. We distinguish two dimensions of concentration:
(1) how uniform attention to the issue is distributed over policy sectors (sectoral concen-
tration) and (2) how uniform attention to the issue is distributed over sub-issues (sub-issue
concentration). Sectoral concentration is more in line with the basic idea of mainstreaming
in that an issue is absorbed or even prioritized in different sectors, following this cross-
sectoral perspective (Peters, 2015; Whitehorn et al., 2019). Sub-issue concentration, on the
other hand, derives from the policy process literature (e.g., Baumgartner & Jones, 1993),
where it is argued that the capacities of the political system are limited and, accordingly,
only a finite number of (sub-)issues can be dealt with simultaneously.

Finally, the concept of cohesion is crucial to the integration process as cohesive issues
can favor cross-sectoral policy integration (Jochim & May, 2010). Here, it is important to
distinguish between biodiversity as an issue and biodiversity as a label. Some sub-issues,
such as protected areas, have existed for a long time but were not and still are not necessar-
ily seen as part of the broader biodiversity issues in the policy process. Thus, biodiversity
considerations do not necessarily have to be labeled as such. Addressing this fragmenta-
tion, we understand cohesion as the degree to which biodiversity considerations are explic-
itly linked to the concept of biodiversity by using the label “biodiversity.” The “ideational
uptake” (Jochim & May, 2010, p. 317) of an integrative concept such as biodiversity by
actors across sectors not only allows otherwise fragmented sub-issues to be linked to an
overarching goal, but may also strengthen support for that common goal overall (May et al.,
2011). This, in turn, may increase interest in integrating biodiversity into sectoral policies.

Four sets of competing hypotheses

In-line with the four concepts (relative attention, sectoral and sub-issue concentration,
cohesion), we have developed a set of competing hypotheses deduced from the two
strands of literature introduced above (mainstreaming and policy process theories). The
hypotheses are competing in that they emphasize different aspects of policymaking, why
they can also both be supported or rejected at the same time. The first set of hypoth-
eses (a) is based on the mainstreaming literature and, more specifically, on its normative
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strand. This strand commonly focus on the willingness (of actors) to adopt “constitu-
tional and legal provisions to consider environmental objectives in policy formation
and implementation” (Nilsson & Persson, 2017, p. 36; see also Tosun & Peters, 2018),
which includes two main facets: either the need for further issue integration is empha-
sized (purely normative; see UN, 2012) or ways to make cross-sectoral collaboration an
institutional reality are illustrated (empirically observable; for a discussion see Jordan &
Lenschow, 2010; Persson, 2004). We try to consider both those views while formulating
the first of each block of hypotheses (a) below.

The second set of hypotheses (b) is based on the policy process literature and expects
issue attention punctuations. It follows the expectation that goes back to the issue atten-
tion cycle introduced by Downs (1972) and states that issue attention behaves similarly
to changes in politics and policy (Baumgartner et al., 2009): stability and incremental-
ism are the norm and the degree to which attention is paid to certain issues various over
time, increases and decreases again (see also Birkland, 1997).

These two general expectations can be translated into more specific hypotheses.

Relative attention: A key factor for understanding policy change is the attention paid
to a (new) issue: the more attention an issue receives, the greater its chance of being
included in policymaking (Jones & Baumgartner, 2005b). Departing from the fact that
biodiversity (such as other environmental issues) are relatively young compared with
more “standard” issues of agriculture, health, labor, and market regulation, biodiversity
mainstreaming would expect an increase in the attention devoted to the issue. In that
sense, EPI and mainstreaming go hand in hand with a normative approach (Persson,
2007), along with the claim that effective environmental protection and biodiversity
conservation can only be achieved if other policies integrate the environmental or bio-
diversity issue. Even policy integration studies that are more critical or show evidence
about the (reduced) integration potential over time (mainly in terms of coordination and
coherence, see Bolognesi et al., 2021; Cejudo & Michel, 2017) emphasize that (new)
issues have the tendency to increase in their extent.

In contrast, policy process theories claim that issue attention is, however, not con-
stant. Here, Downs (1972) presents the issue attention cycle, where after a period of
attention, an issue again loses its power on the political agenda. From this, we deduce
our first set of competing hypotheses:

Hla (mainstreaming) Attention to the biodiversity issue relative to other issues increases
over time.

H1b (policy process) Attention to the biodiversity issue is subject to temporal fluctua-
tions, with one or more punctuation(s) where issue attention is particularly high (attention
cycles).

Sectoral concentration: Biodiversity belongs to those issues that are inherently
cross-sectoral (Diaz et al., 2018). There is evidence that biodiversity loss is also due to
uncoordinated actions and strategies in various sectors, such as land use, agriculture, or
species conservation (Whitehorn et al., 2019). Thus, cross-sectoral issues require cross-
sectoral solutions (Peters, 2015). From a normative mainstreaming perspective, poli-
cies addressing biodiversity conservation should be designed by following the cross-
sectoral nature of the issue (Ingold et al., 2018). Following this cross-sectoral principle,
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biodiversity mainstreaming should result in more or less equally distributed attention to
the issue across all critical policy sectors.

By contrast, the policy process literature claims that policies are rarely designed in
an evidence-based and problem-focused way (Cairney et al., 2019). The policy pro-
cess—and thus politics—is largely governed by political power games and potential
(feasible) compromises among political coalitions but not first and foremost by scien-
tific evidence or cross-sectoral considerations. Furthermore, political actors tend to spe-
cialize in given issues and use limited resources to pay attention to different issues at a
time, especially across sectors (Brandenberger et al., 2020; Henning, 2009). Within this
logic, each sector and policy process might follow its own dynamics as to why issue
attention might differ to a great degree across the different sectors and not be equally
distributed or steadily increase over time. From this, we deduce our second set of com-
peting hypotheses:

H2a (mainstreaming) Attention to the biodiversity issue becomes more equally distributed
across policy sectors over time.

H2b (policy process) Attention cycles for the biodiversity issue are asynchronous between
policy sectors.

Sub-issue concentration: Successful mainstreaming should initiate a process leading
to more mainstreaming per se and to more coherent policy outputs, processes, and out-
comes (Nilsson et al., 2012). Norton (2005) claims that a learning process that continu-
ously evaluates and readjusts political content and structures should be activated. For
a fragmented issue such as biodiversity, this means that successful integration is not
achieved by focusing on individual sub-issues but instead on all aspects relevant to the
issue simultaneously.

In contrast to these normative claims, evidence about biodiversity conservation
shows that such cross-sectoral learning loops are often too slow to ensure effective inte-
gration (Veldzquez Gomar et al., 2014). Also from a policy process perspective, it is
likely that attention to individual sub-issues fluctuates over time, as does attention to the
biodiversity issue as a whole. One reason given in the literature for this is the limited
capacity of the political system, which only permits the handling of a finite number of
(sub-)issues simultaneously (e.g., Baumgartner & Jones, 1993). From this perspective,
the number of sub-issues that are salient at the same time is unlikely to increase. Rather,
we expect them to undergo separate attention cycles that are displaced relative to one
another in time, hence superseding each other over time. Our third set of competing
hypotheses reads as follows:

H3a (mainstreaming) Attention becomes more equally distributed across biodiversity sub-
issues over time.

H3b (policy process) Attention cycles for sub-issues are asynchronous because attention is
directed to only a few but varying biodiversity sub-issues at a time.

Cohesion: As mentioned above, cohesion can be critical for the integration of an

issue into different sectors because the presence of a strong label helps linking specific
issues to a larger agenda. From a normative perspective, high issue cohesion is desirable
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for the progress of biodiversity integration. Therefore, we expect that actors who want
to drive integration will continuously try to unite previously fragmented sub-issues
under the banner of biodiversity (May et al., 2011). If their efforts are successful, cohe-
sion will increase over time.

By contrast, recent literature emphasizes the institutional complexity trap (Bolognesi
& Nahrath, 2020): transaction costs of coordination rise over time (Kim et al., 2020) and
achieving both policy coherence and cohesion becomes more difficult (see Bolognesi
et al., 2021). However, the policy process literature emphasizes shocks and focusing events
(Birkland, 2005; Jones & Baumgartner, 2005a)—either internal or external to the political
system (new government, migration wave, nuclear accident, flood event, etc.)—that deci-
sively shape public attention (in media, the parliament, or even government). There is also
evidence that such shocks lead to an increase in issue cohesion, which, however, is diffi-
cult to sustain when the momentum fades (LaPira, 2014; May et al., 2011). Consequently,
issue cohesion develops in cycles. From this, we developed our fourth set of competing
hypotheses:

H4a (mainstreaming) Cohesion of the biodiversity issue increases over time.

H4b (policy process) Cohesion of the biodiversity issue is subject to temporal fluctua-
tions, with one or more punctuation(s) where cohesion is particularly high.

Case, data, and methods
Case selection

The Convention on Biological Diversity (CBD) calls parties to “integrate, as far as pos-
sible and as appropriate, the conservation and sustainable use of biological diversity into
relevant sectoral or cross-sectoral plans, programs, and policies” (CBD, Art. 6b). Switzer-
land signed the CBD in 1992 (party since 1995), thus committing to integrate biodiversity
considerations into all critical policies. This goal is also reflected in the Swiss biodiversity
strategy, which was adopted in 2012. Moreover, climate change and other environmental
issues rank high on the public agenda (Golder et al., 2020). However, different direct dem-
ocratic initiatives either demanding greater environmental protection or trying to prevent it
have been intensively debated by the public over the past few years. This tension between
more abstract political goals (i.e., biodiversity integration) and possible civil society inter-
ference in their implementation (i.e., the integration of biodiversity) makes Swiss politics
an interesting case for studying the evolution of biodiversity integration.

The Swiss political system is a highly participatory, integrative, and consensual type of
democracy, where many and changing coalitions of political parties, business associations,
NGOs, or subnational entities can influence agenda-setting and policymaking—not least
because of direct democratic instruments (Sciarini et al., 2015). The partisan composition
of government and parliament do not greatly change over time, which means that the evo-
lution we are observing over the past 20 years has not been influenced by changing govern-
ment majorities but instead reflects the long-term dynamics of political agenda-setting and
policymaking as a result of the concertation of all relevant political actors present in the
system.
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1) Composition of the corpus: Web scraping of
439,984 policy documents (parliamentary
proceedings, decrees/laws, regulations, court
decisions) and meta data from different sources;
documents in German, French, and ltalian.

v

2) Classification by policy sector: Training and
validation of three Naive Bayes classifiers

(one per language) distinguishing 22 policy
sectors; classification of the full corpus.

L]

3) Biodiversity indexing: Generation and validation
of three dictionaries (one per language) consisting
of biodiversity-specific expressions representing

key facets of the concept; indexing of the full corpus.

v

4) Identification of sub-issues: Fit and interpretation
of a structural topic model (STM); previous translation
of French and Italian documents into German using
Google Translate. Fit of the STM on the reduced
corpus of 7,130 documents relevant to biodiversity.

Fig. 1 Steps in collecting and analyzing policy documents

>

|—P»| Analysis of H3a/b

Analysis of H1al/b, H2a/b, H4a/b

Table 1 Document types in the corpus categorized by issuing institution (rows) and stage of the policy pro-
cess (columns)

Drafting Introduction Interpretation
Legislative Acts Constitution
Parliament Transcripts Laws
Reports* (Simple) Federal decrees*
Executive Responses to acts Ordinances
Federal Council Transcripts Federal Council decrees™
Reports* General decrees*
Dispatches Treaties*
Draft laws* Strategies, action plans*
Judiciary Decisions™®
Federal Supreme Court
Federal Criminal Court
Federal Administrative Court
Not identifiable Reports*
Parliament and/or Federal Council
N 257,825 7186 174,973

Documents that could not be linked to a single institution were categorized as "not identifiable.” Documents
marked with an asterisk (¥) are possibly incomplete. This is because of the (possibly) incomplete indexing
of the given documents by the websites and databases used for corpus compilation

Data

To study biodiversity integration in Switzerland, we draw on a comprehensive corpus
of 439,984 publicly available policy documents published between 1999 and 2018 and
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methods of automated content analysis. When collecting and analyzing the documents, we
proceeded in four steps, which are summarized in Fig. 1.

Composition of the corpus: We collected different types of political documents made
publicly available by entities of the Swiss federal government in a digital format. This last
criterion limits the time period covered by the corpus, as many documents from the 1990s
are not (yet) digitally available. Table 1 gives an overview of the different document types
sorted by issuing institution (parliament, executive/administration, and courts) and stage of
the policy process (drafting, introduction, and interpretation).>

The literature offers many models describing distinct stages of the policy process (e.g.,
Lasswell, 1956). However, these models have often been criticized for their lack of politi-
cal realism (Howlett et al., 2015), and thus their limited use for empirical studies. In par-
ticular, it is usually impossible to draw a clear line between policy formation and decision-
making. We therefore use a simpler model that combines these two stages into one—the
drafting of policies—and can thus be put to empirical use. Encompassing much of the
policy process, we look at the joint drafting of policies by parliament and executive/admin-
istration, their introduction in the form of legal texts, and eventually their interpretation
by the courts what results in the three stages of drafting, introduction, and interpretation
(Table 1). Even though we do not explicitly follow each policy from its drafting to its intro-
duction and then its potential interpretation by courts because the vast corpus and inter-
related stages of the policy process make this an impossible task, we can still observe the
different “trends” of biodiversity integration at these different stages of the “maturation” of
a policy document. Our goal was to compile a complete collection of the document types
listed, even though we were not able to achieve this in every case because of the sources
available to us (see Online Appendix Al for a list of sources). For document collection,
we relied exclusively on freely accessible websites and databases that we accessed via web
scraping or an application programming interface (API). We respected the eventual restric-
tions imposed by the providers (i.e., robots.txt). In addition to the text data, we collected
some metadata for each document. This includes the document type, the issuing institution
(e.g., parliament), the year of publication, and the language. Because Switzerland is a mul-
tilingual country with several official languages, our corpus consists of documents written
in German (n=323,202), French (n=103,651), and Italian (n=13,131). When translations
were available, we used the German version of a document. When the language of a docu-
ment was not available in the form of metadata, we used a language-detection algorithm to
determine it.’

Classification by policy sector: To assess biodiversity integration, we had to deter-
mine the policy sector to which a document contributes to. To do this, we categorized
them using three Naive Bayes classifiers—one each for the German, French, and Italian
documents. We used parliamentary acts as training material for the classifiers, which are
assigned to one or more of 20 policy sectors by the general administrative office of the
parliament. These are sectors such as security policy, spatial planning and housing, agri-
culture, and the environment (see Table 2 for the complete list). Because of Switzerland’s

2 The complete text corpus is included in the replication files of this analysis available at https://doi.org/10.
16904/envidat.302.

3 All data processing and analyses were done using R (R Core Team, 2021), tidyverse (Wickham et al.,
2019), the quanteda ecosystem (Benoit et al., 2018), stm (Roberts et al., 2019), fuzzyjoin (Robinson, 2020),
cld2 (Ooms, 2020), and other packages. The files with the code produced for the analysis can be found at
https://doi.org/10.16904/envidat.302.
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Table 2 List of 20 policy sectors and 13 sub-issues distinguished in the analysis

Policy sectors  Agriculture (7883), Culture, religion (978), Economy (29,764), Education (3616), Energy
(9514), Environment (7349), Finance (37,155), Health (34,263), International politics,
foreign policy (10,874), Media, communication (6626), Parliament (1885), Policy on
Europe (631), Policy on immigration and asylum (52,694), Political context (23,148),
Right/law (109,002), Science, research (462), Security policy (14,721), Social affairs
(39,756), Spatial development, housing (1280), Transport (20,343), Not identifiable
(28,040)

Sub-issues® Agriculture subsidies (0.05), Aquatic habitats protection (0.07), Aquatic restoration (0.02),
Biodiversity policy (0.05), Construction projects (0.03), Costs (0.03), Ecosystem services
(0.03), Genetic resources (0.02), Genetically modified organisms (0.07), International
treaties/foreign policy (0.05), Pesticides (0.03), Protected areas (0.09), Wildlife (0.1)

Numbers in parentheses represent the number of documents (policy sectors) or the mean sub-issue prob-
ability over all documents (n="7130)

*The sub-issue on genetic resources concentrates on the genetic diversity within species (i.e., diversity of
the genome between individuals of a species). The sub-issue on genetically modified organisms is about
organisms whose DNA has been edited using genetic engineering techniques (e.g., GMO seeds)

multilingualism, parliamentary acts are always translated into all other national languages
by the office of the parliament. As a result, the parliamentary acts provide us with a high-
quality set of already annotated and translated training data. For both the training and
application of the classifiers, we used some common preprocessing steps. This includes
the removal of punctuation, the removal of numbers, lowercase reduction, the removal of
stopwords, and stemming. The obtained classifiers have shown satisfactory accuracy for all
languages (Macro F1 based on tenfold cross-validation: F15=0.73, F1;=0.76, F1;=0.79;
see Online Appendix A2 for the individual categories). To increase the accuracy further,
we classified a document as not identifiable when it contained less than 15 model terms or
when the probability for the most likely policy sector was less than 0.4. We chose such a
conservative approach to sector classification because we did not want to coerce documents
into a single sector if they relate to several ones (e.g., agriculture and environment or agri-
culture and health).

Biodiversity indexing: To assess whether a document includes biodiversity considera-
tions, we relied on purpose-built dictionaries consisting of biodiversity-specific expressions
that represent the key facets of the concept (i.e., diversity within species, between species
and of ecosystems) in all three languages. This deductive and supervised approach ensures
that we capture biodiversity considerations based on substantive rather than semantic cri-
teria. The construction and validation of multilingual dictionaries are costly and hold some
potential pitfalls. To avoid these, we followed the procedure proposed by Lind et al. (2019).
First, we selected keywords in one language (German), then translated them into the other
languages (French, Italian), and finally evaluated them. For the first step—keyword selec-
tion—we relied on three different sources: (1) We conducted a survey asking biodiversity
researchers familiar with the Swiss context for keywords relevant to their field.* (2) We
carefully collected around 90 documents from public administrations, research institutions,
and non-governmental organizations (NGOs) that were alien to our main corpus, from

4 Starting from researchers we personally know, we used snowball sampling to identify further researchers
involved in biodiversity research, and asked them for words they think are commonly used when biodiver-
sity issues are, or have been, addressed in Swiss politics (open-ended question).
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which we extracted keywords using different numerical measures (i.e., word frequency, tf-
idf, topic model ¢ distribution of words for topics, etc.). (3) Finally, we supplemented the
keywords from the survey and literature review with words close in the semantic space of a
comprehensive word embedding model trained on texts of diverse actors (e.g., mass media,
parties, NGOs) of Swiss public communication (Krasselt et al., 2020). Native speakers
with a background in biodiversity research then translated the resulting list of German
keywords into French and Italian. We then constructed the final dictionaries in an itera-
tive process using the list of keywords as a starting point (e.g., the French word for wolf:
“loup”). The first step of this process is consolidation, which includes the identification of
word stems and the combination and completion of these with regular expressions so that
inflections and word compositions can be recognized (e.g., adding a possible “s” to match
also the plural wolves: “loup(s)?”). The second step is the validation of the preliminary dic-
tionary by manually checking the computational classification of text snippets (i.e., three
consecutive sentences) from the corpus. To do so, a trained coder categorized a sample of
classified sentences as true or false relative to biodiversity (see Online Appendix A3 for
coding guidelines). Sentences classified as false-positives were then used to remove terms
from the dictionary and further consolidate it (e.g., by adding a prefix “(? < !saut(s)?.de.)
loup(s)?” to avoid matching the word “saut-de-loup,” meaning light well). We repeated this
procedure for every dictionary/language (D: 4 iterations, F: 5, I: 3) until satisfactory accu-
racy values were achieved (F15=0.91, F1,=0.91, F1,=0.94; using manual coding as gold
standard). The final dictionaries consisted of 167 terms for German, 189 terms for French,
and 204 for Italian. They can be found in Online Appendix A4. We then applied each dic-
tionary to the corresponding language subset of the corpus, resulting in a set of 7130 docu-
ments (out of 439,984) containing biodiversity considerations.

Identification of sub-issues: To better understand the structure of the biodiversity issue,
we took a closer look at the sub-issues prevalent in the documents containing biodiversity
considerations. We did this by computing a structural topic model (STM; Roberts et al.,
2019) on the relevant documents (n=7130). STM is a probabilistic mixed membership
model whose output (i.e., topics) can be meaningfully interpreted as sub-issues (Maier
et al., 2018a). However, because the topics are derived from the vocabulary of the modeled
documents, topic models are not applicable to multilingual corpora. One way around this
is to convert the multilingual corpus into a monolingual one by translating the documents.
Thereby, the use of machine translation services has proven to be an efficient and valid
approach (De Vries et al., 2018; Reber, 2019). Therefore, we translated the French and
Italian documents in our reduced corpus into German using Google Translate. Before the
translation, however, we trimmed the documents, leaving only biodiversity-relevant pas-
sages. We did this by selecting the sentences containing a term from our dictionaries along
with the two sentences before and after that sentence while removing the other sentences.
Further preprocessing steps after the translation included the following: (1) lemmatization,
(2) the removal of punctuation, numbers, symbols, URLs, and separators, (3) removal of
terms with less than three characters, (4) removal of stopwords, and (5) removal of features
that appear in less than 0.25% and in more than 99% of all documents (relative pruning).
For model selection, we then adopted the approach by Maier et al. (2018b), using a com-
bination of metrics, such as semantic coherence and best interpretability. Considering both
metrics and interpretability, we finally opted for a model with 30 topics. Looking at both
the topic top words (i.e., words with the highest probability per topic; see Online Appendix
A5 for the list) and the documents with high topic probability, we then labeled or removed
each topic of the model. Following Maier et al. (2018b), a topic was removed when no
interpretable and coherent concept could be identified. Based on this in-depth evaluation,
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we merged topics that were substantially similar. This resulted in a final list of 13 sub-
issues (10 removed, 11 merged; see Table 2 for the complete list).

Integration measures

We relied on four indicators to assess attention to the biodiversity issue across time, stages,
and sectors/sub-issues, which is in line with the concepts introduced above: relative atten-
tion, sectoral concentration, sub-issue concentration, and cohesion. Each indicator sheds
light on a particular aspect of the integration process.

Relative attention: We measured relative attention as the ratio of biodiversity-related
documents to all documents attributed to that stage in a given year. A relative attention
of 1 would mean that every document from a given year and stage contains biodiversity
considerations. A relative attention of 0, on the other hand, would mean that no document
contains biodiversity considerations.

Sectoral/Sub-issue concentration: Concentration measures how uniform attention is dis-
tributed over policy sectors or sub-issues and is assessed by the inverse Gini coefficient
(iG). Therefore, an iG value of 0 would mean maximum concentration, for example, that
biodiversity considerations are only found in documents of one policy sector. An iG value
of 1, on the other hand, means that biodiversity considerations are present in every docu-
ment of every policy sector.

Cohesion: By cohesion, we mean the degree to which biodiversity considerations are
explicitly linked to the concept of biodiversity. To determine this, we look at the relation-
ship between documents that explicitly mention biodiversity as a concept and documents
that only implicitly address the biodiversity issue. Thus, a cohesion value of 1 would indi-
cate that biodiversity is explicitly named in every document.

Because biodiversity integration is a process, it is important to recognize changes over
time. Thus, we calculated each indicator for each stage on an annual basis (1999-2018). To
identify the long-term trends (e.g., a persistent increase of attention to the issue), we used
an ordinary least square regression. Despite its relative simplicity, this linear approach has
proven to be effective in determining continuous changes in political discourses (Adam
et al., 2020). To detect cycles (e.g., temporarily increased issue attention) in the time series,
we then fit local polynomial regressions (LOESS) for all indicators and stages. LOESS is
a nonparametric approach that uses weighted regressions in local neighborhoods to fit a
smoothed curve between two variables (Cleveland & Devlin, 1988). This curve allows us
to graphically assess the evolution of biodiversity integration in Swiss policymaking.

Results

Relative attention: As plot A in the top row in Fig. 2 shows, there is no persistent increase
in attention to the biodiversity issue in both the drafting and interpretation stages. If any-
thing, attention to the issue even slightly decreases in the interpretation stage over the
20-year period (= —0.0003, se=0.0001, p<0.01). Compared with the other stages, the
introduction stage has the highest relative attention on average (X;,,,=0.0355 compared
with Xy, =0.0206 in the drafting stage and X, =0.0099 in the interpretation stage)
while also showing the highest variance between years (sd;,,,=0.0123, sd.,;=0.0038,
8dippn =0.0029). Using linear regression to detect the long-term trends in issue attention,
the model does not indicate a positive trend. However, what distinguishes the curve from
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Fig.2 Integration measures. Gray area indicates 0.95 confidence interval of LOESS curve

the others are the two attention cycles that resulted in increased issue attention during sev-
eral years: 2004 to 2010 and from 2016 onward.

Regarding our hypotheses, we have to reject Hla because there was no substantial and,
above all, continuous increase in relative attention to the biodiversity issue in any of the
stages. Regarding H1b, the findings are mixed. Although we do not see any noticeable
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Fig. 3 Relative issue attention in the selected policy sectors

temporal fluctuations in issue attention in either the drafting or interpretation stages, such
fluctuations can clearly be seen in the introduction stage. Therefore, the evidence for H1b
is inconsistent.

Sectoral concentration: As can be seen from plot B in Fig. 2, the concentration on
policy sectors is at similar levels for all three stages (Xg,s=0.154 (0.034), X;,, =0.0865
0.411), iimpn=0.11 (0.0401); sd in parentheses). The relatively low inverse Gini coeffi-
cients indicate that attention to the biodiversity issue is unevenly distributed across policy
sectors. Moreover, there is neither a positive nor negative continuous change in sectoral
concentration in any stage. However, if we look at the LOESS curves, we can see a more
uniform distribution across the sectors at times (at a low level), most notably in the inter-
pretation stage. This suggests that attention to the biodiversity issue has varied over time in
individual policy sectors.

Looking separately at the smoothed curves of the selected policy sectors in Fig. 3, this
assumption can be confirmed. Although there are significant positive trends across all
stages in at least one sector when looking at the entire time period (i.e., Drafting/Environ-
ment, Introduction/Agriculture, Introduction/Economy, Interpretation/Transport), waves
dominate the picture. There are relatively clear punctuations, especially in the environmen-
tal sector and in agriculture and energy policy. Attention cycles are particularly pronounced
in the courts’ interpretation of the policies. Most importantly, however, the attention cycles
proceed differently across policy sectors, thus showing no cross-sectoral uniformity.

These results indicate that H2a, which posits that attention to the biodiversity issue
becomes more equally distributed across policy sectors over time, must be rejected. Sec-
toral concentration has remained relatively stable over the 20-year period. As the more in-
depth examination of selected policy areas has shown, however, H2b can be confirmed. For
some sectors and stages, there are quite pronounced attention cycles, yet their trajectories
are asynchronous.
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Fig.4 Sub-issues of biodiversity. Note: For better readability, the Y-axis scaling of the pesticides tile differs
from the others

Sub-issue concentration: Considering a document’s top sub-issue (i.e., the sub-issue
with the highest probability), there are no significant long-term trends that would indicate
a decrease (or increase) in sub-issue concentration. This means that attention is always dis-
tributed among a similar number of sub-issues in all stages. Given the highest mean value,
attention is most evenly distributed in the drafting stage (Xg5=0.461, sdg.,¢=0.0817),
which is followed by the introduction stage (X;,,,=0.250, sd;,,,=0.107), and, eventually,
the interpretation stage (Xjypn=0.250, sd;,,,=0.0702). However, looking at the LOESS
curves in plot C of Fig. 2, the sub-issue concentration varies over the years. The pattern is
most pronounced in the interpretation stage, where sub-issue concentration decreases until
2010 and then increases again. However, similar patterns can also be found in the drafting
and introduction stages. This suggests that sub-issues are also subject to attention cycles.

The separate display of the sub-issues in Fig. 4 confirms this to some extent. The fig-
ure shows the sub-issue probability averaged over all documents of the respective stage
in a given year. Because these probabilities are relative to each other, we can interpret the
numbers as the relative attention given to the corresponding sub-issue. Although there
are punctuations for different sub-issues (e.g., agricultural subsidies, genetic resources),
the pattern is particularly pronounced for the pesticide sub-issue in the introduction stage,
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where it temporarily attracts almost 80 percent of the attention. However, the other pattern
of continuously increasing sub-issue attention is also prevalent. Examples are the wildlife
($#=0.0026, se =0.0007, p <0.01), ecosystem services (f=0.0007, se=0.0002, p <0.001),
and biodiversity policy (#=0.002, se=0.0004, p <0.001) sub-issue in the drafting stage.
Yet, their gains are countered by a somewhat steady decline of other sub-issues, such as
genetically modified organisms (f= —0.0034, se=0.0013, p<0.05) or protected areas
(f=—-0.0016, se=0.0007, p<0.05). What is also noteworthy is that for some sub-issues,
prevalence varies greatly between stages. For example, construction projects and protected
areas are sub-issues that are prevalent primarily in the judicial interpretation of policies.
Pesticides, on the other hand, are mainly a concern in the introduction stage.

Over all, attention does not become more evenly distributed across biodiversity sub-
issues over time. Therefore, we must reject H3a. On the other hand, we can confirm H3b:
sub-issue concentration is not stable but varies over time, which is because of shifts in
attention between sub-issues. However, patterns for sub-issues are mixed: although some
receive increased attention only during a certain period, others gain or lose attention over
the 20-year period.

Cohesion: Our final indicator—cohesion—captures the degree to which biodiversity
considerations are explicitly linked to the concept of biodiversity in the indexed docu-
ments. As plot D in Fig. 2 shows, the picture differs greatly between stages. Most notably,
there is a strong, positive long-term trend in the drafting stage (#=0.0141, se=0.0018,
p<0.001). In the 20-year period, issue cohesion increases from around 0.1 to 0.3, indicat-
ing that 30 percent of the documents related to biodiversity contain the term “biodiversity.”
However, no such trend is evident in the other two stages. Moreover, the average cohe-
sion in both the introduction and interpretation stages is very low (Xj,q,=0.0482 (0.106),
iimpn=0.0129 (0.0155); sd in parentheses). Accordingly, the term “biodiversity” is hardly
ever used in decrees and court rulings, even if the concept of biodiversity is addressed in
these documents. Unlike the interpretation stage, however, there are individual years in the
introduction stage with increased issue cohesion.

In the drafting stage, issue cohesion increases steadily over time. Therefore, H4a is valid
for this stage but not for the others. In the introduction stage, the prominence of the label
“biodiversity” is subject to some temporal fluctuations. Yet considering their brevity, we
regard these fluctuations as bursts rather than punctuations. In the interpretation stage, no
trend or fluctuation is found. Hence, we must reject H4b.

Discussion and conclusions

In the current article, we have asked how attention to the issue of biodiversity has evolved
over the course of 20 years in Switzerland across policy sectors. More concretely, we
investigated biodiversity and its sub-issues based on close to 440,000 policy documents
that were attributed to 20 policy sectors and distributed to either the policy drafting stage,
the policy introduction stage, or policy interpretation by courts. Deduced from the norma-
tive strand of the mainstreaming literature we expected a general and continuous increase
in the attention devoted to biodiversity within and across sectors; whereas and following
the policy process literature, we expected attention to rather evolve in cycles. Using quanti-
tative text analysis, we found that (1) a persistent increase in attention is the exception, (2)
if there is an increase in attention, it is likely to be temporary, and (3) the most common
pattern is that of invariant attention over time. Of the mainstreaming hypotheses, only H4a
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can be confirmed for the drafting stage. There we see a significant and continuous increase
in cohesion, meaning that biodiversity considerations are explicitly linked to the concept of
biodiversity. Of the policy process hypotheses, we can confirm H2b and H3b finding that
attention cycles for the issue of biodiversity are asynchronous among policy sectors and
sub-issues.

Most interestingly, we observe that only some selected sub-issues (e.g., wildlife) have
shown a long-term increase in attention, yet only at the expense of others (e.g., protected
areas). Thus certain sub-issues can have the potential to compensate each other, at least to
a certain extent. This is in-line with earlier work (see Howlett, 1997) emphasizing not only
that issue attention does not increase incrementally, but that there are anomalies within
issue attention cycles as well. The rise and fall of attention can be impacted by various
factors such as the institutional setting, subsystem specificities, and exogenous shocks (as
diverse as, e.g., fish kills or changes in policies of the European Union).

Attention to the biodiversity issue as a whole has not increased relative to other issues
and did not become more evenly distributed across policy sectors. Hence, the policy field
of biodiversity conservation seems to follow more a “politics” than “problems” perspec-
tive. What we mean by this is that the literature on mainstreaming and environmental pol-
icy integration is first and foremost interested in the nature of the problem (rather than
in processes and politics), and if this problem is cross-sectoral (diverse sectors being at
the source of the problem but also cross-sectoral interrelation between sources and effects;
Ingold et al., 2018), the processes of mainstreaming and integration make the most sense
(Persson, 2007). However, biodiversity conservation in Switzerland at the national level
seems to follow more the dynamics of “politics,” where actors, because of limited resources
and other reasons (Henning, 2009), pay attention only for a certain amount of time and
to some sub-issues, rather than to others. The above-mentioned asynchronous changes in
attention to sub-issues and the fact that when sub-issues gain attention others lose it at the
same time are indicative of this. Also, our results have shown that for certain sub-issues to
biodiversity, such as pesticides, agriculture subsidies, or genetic resources, attention fluc-
tuations are rather common. Thus, the salience of the broader biodiversity issue is predom-
inantly impacted by a few selected sub-issues, and this only during a certain point in time.
This temporal sub-issue salience is furthermore and most probably a product of a variety of
factors such as public or media attention, and how political agenda-setting and bargaining
works (Wlezien, 2005). It can only partially, if at all, be related to the urgency of the prob-
lem per se (Fesenfeld & Rinscheid, 2021).

Our results further confirm fluctuations in issue attention for certain sectors (e.g., envi-
ronment and energy) and time frames. Thus, biodiversity integration tends to occur in
cycles, as the policy process literature has led us to expect (Baumgartner & Jones, 1993;
Downs, 1972) rather than in steady long-term shifts, as we have hypothesized based on
the integration literature (Nilson et al., 2012; Norton, 2005). The most common pattern
we have found, however, is that of invariant attention over time. For example, there is no
substantial change (i.e., increase or decrease) in the attention to the biodiversity issue com-
pared with other issues over time in the drafting and interpretation stages. Although this
does not mean that no biodiversity integration occurs—there are shifts in attention to sub-
issues, after all, as has been pointed out—it certainly does not accelerate the process.

Furthermore, we have identified some blind spots of lacking biodiversity integration
in Swiss politics. As our results show, biodiversity receives hardly any attention in criti-
cal policy sectors, such as economic policy, transport, energy, or spatial planning. Thus,
the importance attributed to biodiversity integration in the scientific community and at
the international policy level is not fully reflected at the national level. This result is in
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line with many analyses of integration among the sustainable development goals (SDGs),
where policy coherence and cross-sectoral mainstreaming seem accomplished for certain
goals and sectors but not for others (Pham-Truffert et al., 2020; Tosun & Leininger, 2017).
Persson and Runhaar (2018) go even one step further and critically ask if EPI is still rele-
vant: its incremental and slow nature might be inappropriate to promote and realize radical
change, as what is asked by the SDGs.

Our results further indicate that different mechanisms are at play at the different stages
of the policy process. First, issue attention cycles are the most prominent and clear in both
the policy drafting and the introduction stage. The drafting stage is also the stage that is
the most focused on in policy process studies (Sabatier & Weible, 2014) and where we
expect, as a result, issue attention to materialize in policy change—that is, the introduc-
tion stage (Jones & Baumgartner, 2005a). Second, the interpretation stage is sensitive to
issue attention cycles: our results show how courts pay attention to certain sub-issues and
sectors more than to others, and this occurs unsteadily over time. This also corresponds
to the mere nature of the judicial stage and certain sub-issues in our sample: for example,
it is rather common to take legal action against construction projects (sub-issue), and this
is mainly in the energy sector (e.g., wind parks, small hydro-power plants), whereas legal
actions in relation to other sub-issues and sectors are rare or impossible. To better under-
stand the mechanisms of the different stages, future studies on policy integration need to
go deeper, for instance by systematically comparing the dynamics of individual policies
across the stages.

Third, issue cohesion also shows a particular pattern in one specific stage. In the draft-
ing stage, there was a strong positive trend in contrast to the other two stages. Is this good
or bad news in terms of biodiversity integration? This question is difficult to answer. As
other research on (biodiversity) mainstreaming has shown (Persson & Runhaar, 2018;
Runhaar et al., 2014; Zinngrebe, 2016), the process of integration takes time. Therefore,
it is possible that cohesion in policy drafting—thus the emergence of an own biodiversity
regime—sooner or later materializes in policy change and further integration and cohesion
at the level of policy introduction and court interpretation. However, to better understand
the interdependencies between the stages in biodiversity integration, it would be necessary
to track individual biodiversity considerations from the moment they enter the process until
the attention for them fades. Such a pathway analysis is beyond the scope of the present
article.

Furthermore, to see whether some of our results are specific to the Swiss case or the
case of biodiversity, future research should adopt comparative research designs. A compar-
ison with climate change adaptation could be of particular interest: similar to biodiversity,
climate adaptation consists of various sub-issues (such as flood prevention; water scarcity;
land use change) that have usually been regulated long before the emergence of a potential
own regime of climate adaptation.

Yet, our analysis has shown that the evolution of issue attention over time, across policy
sectors, and stages of the policy process can be studied effectively using the methods of
automated content analysis. As our analysis of Swiss policymaking has shown, this is pos-
sible even with multilingual corpora. We proposed and applied operationalizations for dif-
ferent theoretical concepts, such as sub-issues or issue cohesion—most of them relying on
a (multilingual) dictionary that is both transparent and reproducible.

However, three limitations of the present analysis warrant discussion. First, our approach
does not allow us to make a statement about the priority of biodiversity goals versus other
policy goals (i.e., if biodiversity goals are prioritized over other policy goals), nor whether
biodiversity is integrated coherently (i.e., without measures counteracting biodiversity
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measures). Both concepts are central in the policy integration literature (Cejudo & Michel,
2017; Trein et al., 2019). However, to measure this in an analysis of a country’s complete
policymaking over 20 years would require that all other issues concerning policymakers
during this period to be identified as well. Although possible in theory, it is a rather chal-
lenging task in practice, which is why we have refrained from doing so. Second, we have
no information about the impact of the policy documents included in our analysis on the
actual state of biodiversity. We did not consider whether a document is, for example, a
law or a decree, and whether the biodiversity considerations it contains are substantive or
merely symbolic. Both has to be known in order to assess the eventual success of policy
integration strategies (see Gubler et al., 2020 for such an evaluation of biodiversity damag-
ing subsidies in Switzerland). Finally, we ignored the subnational level. In a federal system
like in Switzerland, this results in the loss of a lot of relevant policies from the regional and
municipal levels, including many court decisions. Nevertheless, we were able to show not
only that biodiversity integration in Switzerland is a rather arduous affair, but also that the
process is the product of various developments resulting in patterns that prove two theoreti-
cal approaches right and wrong at the same time.
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