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Abstract
Complexity is inherent to the policy processes and to more and more domains such as envi-
ronment or social policy. Complexity produces unexpected and counterintuitive effects, 
in particular, the phenomenon of policy regimes falling short of expectations while made 
by refined policies. This paper addresses this phenomenon by investigating the process of 
policy integration and its nonlinearities in the long run. We consider that the increase in 
the number of policies unexpectedly impacts the policy coherence within a policy regime. 
We argue that, depending on the degree of policy interactions, this impact varies in direc-
tion and intensity over time, which explains nonlinearities in integration. The impact turns 
negative when the regime is made of numerous policies, which favors non-coordinated 
policy interactions. Finally, the negative impact prevents further integration as stated by the 
Institutional Complexity Trap hypothesis and explains the contemporary paradoxical phe-
nomenon of ineffective policy regimes made of refined policies. Empirically, we draw on a 
relational analysis of policies in the Swiss flood risk policy regime from 1848 to 2017. We 
study the co-evolution of the number of policies and of their de facto interlinkages, i.e., the 
co-regulations of a common issue. Findings support that the Institutional Complexity Trap 
is a structural and long-term dynamic punctuated by periods of policy learning and policy 
selection. We identify three main phases in the evolution of the regime: the start (1848–
1874), the development (1874–1991), and the Institutional Complexity Trap (since 1991).

Keywords  Public policy · Integration · Coherence · Transaction costs · Polycentric 
governance · Water · Flood risk management

 *	 Thomas Bolognesi 
	 thomas.bolognesi@unige.ch

	 Florence Metz 
	 f.a.metz@utwente.nl

	 Stéphane Nahrath 
	 stephane.nahrath@unil.ch

1	 University of Geneva, Geneva, Switzerland
2	 University of Twente, Enschede, The Netherlands
3	 University of Lausanne, IDHEAP, Lausanne, Switzerland

http://orcid.org/0000-0003-1613-5789
http://orcid.org/0000-0002-8855-0271
http://orcid.org/0000-0002-4267-4498
http://crossmark.crossref.org/dialog/?doi=10.1007/s11077-021-09443-1&domain=pdf


912	 Policy Sciences (2021) 54:911–941

1 3

Introduction

Policy integration is a central and much promising approach to understand the func-
tioning of polycentric governance systems. Policy integration explains how the differ-
ent decision centers of a polycentric system, located at different institutional levels and 
in various policy sectors, interact and for what effects on the policy outcome. A com-
mon assumption is that policy integration leads to better policy outcomes (Jordan & 
Lenschow, 2010; Lafferty & Hovden, 2003; Tosun & Lang, 2017). The success of this 
assumption may be due to its intuitive soundness, i.e., a better alignment between insti-
tutions, organizations, and policy objectives should induce better coordination and thus 
better outcomes. Since its first appearance in Underdal’s study of marine policy (Under-
dal, 1980), scholarship on integration has been rather fragmented (Candel & Biesbroek, 
2016; Tosun & Lang, 2017; Trein, Meyer, and Maggetti 2018). More recently, scholars 
have aimed to bridge this incohesive knowledge to pave the way for a unified under-
standing of the “what’s” and “how’s” of integration (Bolognesi & Nahrath, 2020; Can-
del & Biesbroek, 2016; Cejudo & Michel, 2017; Metz et al., 2020; Trein et al. 2020). 
This paper intends to contribute to this momentum by analyzing the co-evolution of 
policy creation, policy coherence, and policy integration in the long run.

Many contemporary policy problems like health, migration, or climate change are 
boundary-spanning. In such cases, the polycentric nature of the governance is some-
how exacerbated because of the many decision centers located at different levels and 
policy sectors (Carlisle & Gruby, 2019; Ostrom, 2010). As a result, the identification of 
the current governance system (i.e., the relevant rules, actors and organizations) reveals 
more difficult (Jochim & May, 2010; Varone et  al., 2013). For instance, agricultural, 
water quality, and general public contract policies contribute together to the governance 
of drinking water delivery. Each policy is part of a policy regime (hereafter “regime” 
or “PR”) defined as the combination of the multiple public policies that regulate the 
rivalries around goods and services related to a given shared resource, i.e., the policy 
problems. On the ground, these rivalries often reflect conflicts of interest between the 
use and the protection of resources among policy sectors. For the provision of drinking 
water, for example, policies adopted in the agricultural and water sectors reflect compet-
ing claims.

The integration of a regime reflects the combination of these policies and how they 
interact in a (non)complementary manner and with a comprehensive coverage of the 
policy problems (Cejudo & Michel, 2017; Gerber et al., 2009). Consequently, we define 
integration as the combination of the extent and the coherence of a regime. The extent 
is the scope of the uses (as well as rivalries) regulated by the regime and is considered 
to positively affect integration. In the field, an increase in extent consists of adopting 
new policy instruments in legal documents like laws and ordinances (Howlett, 2009). 
The notion of coherence refers to the quality of public policies (e.g., clarity, feasibility) 
and their interactions (e.g., complementarity and explicit coordination of policy instru-
ments and hierarchization of policy objectives) (Bolognesi & Pflieger, 2019; Cejudo & 
Michel, 2017; May et  al., 2006; Varone & Nahrath, 2014). A coherent regime means 
that the way policies consider actors (targets and beneficiaries), time, causal effects of 
instruments and their concrete setting is not contradictory, but complementary. Coher-
ence favors the effectiveness of the policy instruments and has a positive impact on inte-
gration. In the field, an integrated regime regulates all existing uses (high extent) in a 
clear and self-reinforcing manner (high coherence) (Gerber et al., 2009).
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There are three primary intertwined benefits from policy integration identified in the lit-
erature. First of all, integration is expected to offer better fits or alignment between the pol-
icy design and the policy objectives (Anderies & Janssen, 2013; Ingold et al., 2018; Renou 
& Bolognesi, 2019; Teisman & Edelenbos, 2011). A second significant benefit is the limi-
tation of institutional interplays and the capacity to make different policy domains work in 
a complementary manner (Al-Saidi & Elagib, 2017; Jordan & Lenschow, 2010; Oberthür 
and Stokke 2011). This benefit is also referred to as the management of the negative exter-
nalities of polycentrism (Lubell, 2013; Lubell et al., 2017). The third expected benefit from 
policy integration is the reduction of the transaction costs associated with policy coordina-
tion. Integration should allow for a more efficient organization of political administrative 
processes and a reduction of transaction costs (Feiock, 2013; Feiock et al., 2017; Garrick 
et al., 2013; Mewhirter et al., 2018; Swann & Kim, 2018; Yi et al., 2018).

Although considered an important issue by many, processes of policy integration mostly 
remain obtuse. Candel and Biesbroek (2016) stressed that studying “interdependencies 
and interactions in the context of policy integration is a crucial next step for integration 
research.” Indeed, the very recent literature on the dynamics of integration provides a 
nuanced view of the positive effects of integration on policy coordination and outcomes 
(Biesbroek and Candel 2019; Bolognesi & Nahrath, 2020; Candel, 2017). For instance, 
Candel (2017) identifies 1278 studies that have been published on policy integration, of 
which only 18 assess the effect of integration on policy outcomes. Among these studies, 
only two found this impact was substantially positive. Furthermore, Adam et  al., (2018) 
emphasize how policy accumulation represents a challenge for both practitioners and 
scholars.

In this article, we address the challenge of understanding policy integration processes 
through the interaction between policy extent and coherence, empirically captured by pol-
icy interlinkages in the Swiss flood management since 1848. In so doing, the paper contrib-
utes to explain recent nuanced views on integration, disintegration process, and, more gen-
erally, to the understanding of the evolution of polycentric governance systems (Berardo 
& Lubell, 2016; Carlisle & Gruby, 2019; Thiel et al. 2019; Trein et al. 2020; Biesbroek & 
Candel, 2019).

We contribute to the explanation of integration processes by arguing that integration 
follows a nonlinear pattern, because, at some point, extent increases are likely to reduce 
coherence. Expanding the regime’s extent consists of implementing new policies that allow 
for regulating more uses and resolving more conflicts. As such, extent increase represents 
an instrumental leverage ability for integration. Most of the literature focusses on the extent 
by assuming that the regime’s capacity to improve the sustainable use of a resource lies 
in its ability to address multiple users and usages. This literature stands on the underly-
ing assumption that coherence remains constant as the extent expands. As such, previous 
studies tend to reduce policy integration to the extent of the PR (Cejudo & Michel, 2017). 
Nonetheless, we argue there is a turning point from which coherence is not stable any-
more because it is negatively affected by extent. Increasing the number of policies, i.e., 
the extent, expands room for incoherencies as policy issues are interdependent but policies 
are not necessarily coordinated (Bolognesi & Nahrath, 2020; Biesbroek and Candel 2019; 
Oberthür and Stokke 2011). This negative side-effect of extent leads to an Institutional 
Complexity Trap (Bolognesi & Nahrath, 2020). As a consequence, the impact of extent on 
integration is nonlinear over the years and these nonlinearities are critical for understand-
ing integration patterns.

This paper aims to demonstrate how integration, in the long run, evolves as a function 
of the extent and coherence of the regime. We emphasize how the relation between extent 
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and coherence is critical to understand the nonlinearities of policy integration, including 
their significant practical implications. Developing extent could reduce, under certain con-
ditions, the regime’s integration. Policies can affect integration positively when offering 
coordination mechanisms, but uncoordinated policy interlinkages reduce the overall coher-
ence of the regime. Indeed unexpected policy interlinkages are associated with transaction 
costs (Bolognesi & Nahrath, 2020; Bolognesi & Pflieger, 2019), the sum of which creates a 
space for incoherencies and should limit integration. Furthermore, we assert that there is a 
tipping point from which this negative mechanism strengthens as extent increases, leading 
to the recently implemented Institutional Complexity Trap (ICT) model. We offer a reliable 
delineation of the evolution of extent and policy interlinkages by scrutinizing the Swiss 
flood policies from 1848 to 2016 in order to test the ICT model.

We present our theoretical proposition in the next section (“Theory: disentangling the 
long-term dynamics of policy integration” section), followed by the description of our 
empirical strategy and materials (“Method and materials” section). In “Results” section, 
we detail our results. The implications and limits of our theoretical proposition are dis-
cussed in the last section of the paper (Sect. Discussion and conclusion).

Theory: disentangling the long‑term dynamics of policy integration

Evolution of integration

Policies are typically organized in separate sectors, such as health, economics, or environ-
mental protection. Each of those policy sectors is specialized in regulating a set of issues, 
i.e., societal problems addressed by means of political solutions (Metz et al., 2020). The 
fragmented structure of governments or legal documents (e.g., health law and environmen-
tal law) reflects the specialization of policy sectors in a set of specific issues. On the one 
hand, such specialized policy sectors constitute pillars, which create order with clear com-
petences, procedures, and specialized know-how (Peters, 2015). On the other hand, how-
ever, they constitute “policy silos,” which neglect that policy issues cut across sectors, and, 
thereby can facilitate policy failure (Howlett & Ramesh, 2014).

Policy issues often are not sector-specific, but they establish interdependencies across 
policy sectors. Interdependence here means that causes or effects of issues and political 
solutions in one policy sector impact issues and political solutions in other policy sectors 
(Aoki, 2007; Bolognesi & Nahrath, 2020; Mewhirter et al., 2018). For example, the envi-
ronmental and health sectors are interdependent as air or water quality issues can impact 
human health. As a consequence, policy effectiveness in one policy sector depends on and 
affects performance in other policy sectors (Pham-Truffert et al., 2020).

In order to understand such policy interdependencies across policy sectors, scholars 
have coined the notion of policy integration (Jordan & Lenschow, 2010; Lafferty & Hov-
den, 2003; Nilsson & Persson, 2003). The promise of policy integration is to create situa-
tions in which different social, economic, and environmental policy sectors mutually rein-
force each other’s goals, thereby fostering synergies and ultimately promoting sustainable 
development (Dupont & Jordan, 2021; Gerber et al., 2009; Tosun & Lang, 2017).

While scholars have written about integration in terms of coordinating policies across 
sectors and levels (Lubell, Robins, and Wang 2014; Bolognesi & Pflieger, 2019; Poteete, 
2012), recent scholarship has drawn attention to the temporal dimension of policy integra-
tion. Metz and Glaus (2019) or Bolognesi Nahrath (2020) highlight that policy integration 
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also concerns coordinating policies across time into a coherent policy regime. The role of 
time to understand policy effectiveness or design criteria remains under-investigated but 
critical because policy mixes could create counterproductive effects or synergies when 
evolving (Cejudo & Michel, 2021; Howlett, 2019). One policy instrument may appear 
“anachronic later” (Cejudo & Michel, 2021, p.2) because not coordinated or incoherent 
with the more recent policy instruments. Howlett (2019) emphasizes that considering the 
temporal dimensions in policymaking highlights potential contradictions in policy mixes, 
especially when policy interactions are unintentional. Procedural measures enabling coor-
dination of policies over time are needed to avoid potential contradictions and favor policy 
integration (Cejudo & Michel, 2021; Howlett, 2019).

With policy regime, we mean the entirety of policies, i.e., legislations and regulations, 
pertaining to a specific policy issue. Bolognesi and Nahrath (2020) propose a theoretical 
model for understanding the integration process in the long run (> 100  years) (“Appen-
dix 1”). They build on the Institutional Resource Regime (IRR) by Gerber et al., (2009), 
which defines two dimensions to classify regimes: extent (the total number of regulated 
issues at a given time) and coherence (the degree of coordination and complementarity 
between the different sets of rules regulating issues). Extent and coherence co-evolve 
such that the number of regulated issues increases through the adoption of new policies 
over time. With a growing number of policies, the extent of the regime increases. A larger 
regime is also more complex and less coherent unless efforts are made to coordinate the 
multiple regulations.

By combining the dimensions of extent and coherence, four policy regime types can be 
differentiated (Fig. 1):

(1)	 A non-existent regime (low extent, low coherence) exists when a sector’s issues are 
not (yet) regulated (bottom left in Fig. 1).

(2)	 A simple regime (low extent, high coherence) develops once a limited number of non-
interdependent issues are regulated in a coherent way (top left).

(3)	 A complex regime (high extent, low coherence) refers to a situation where many regula-
tions have been added and incoherencies materialize (bottom right).

(4)	 An integrated regime (high extent, high coherence) describes an ideal state where 
policy issues across sectors are regulated in a coherent way (top right).

To date, the processes of integration are under-investigated (Candel & Biesbroek, 2016; 
Trein et al. 2020b), i.e., why and how regimes move from one stage to the other—or fail 
to do so. We further specify the processes happening during the third stage, i.e., during a 

Fig. 1   Types of policy regime 
according to extent and coher-
ence (from Gerber et al., 2009)

Coherence 
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complex PR. Following Bolognesi and Nahrath (2020), we argue that PR often become 
trapped in complexity during stage three and, therefore, do not attain the final stage of an 
integrated PR. Instead, policies remain poorly coordinated across sectors, thereby lacking 
coherence and leaving space for contradicting goals or negative spillover effects.

Institutional complexity traps

An institutional complexity trap unfolds in three phases: a start, a development, and an 
institutional complexity trap (Fig.  2). The first phase precedes the actual process and is 
characterized by a simple regime with a slow increase in adopted policies (extent).

The second phase denotes the development of the regime, and is comprised of several 
steps, hereafter denoted as steps 2a and 2b. In the first instance (2a), the regime grows 
(extent), while remaining coherent. Coherence remains, for example, when each sector reg-
ulates its “own” separate issues and issues do not exhibit much interdependencies. In the 
second instance (2b), the regime’s extent continues to grow with the adoption of additional 
policies. As a result of the growing extent, a tipping point is reached where more and more 
interdependencies between regulated issues materialize, leading to incoherencies between 
the adopted policies.

At its core, the ICT model states that extent and coherence are nonlinearly connected. 
More precisely, the expansion of the extent has two different and opposite effects on 
coherence. During step 2a, more uses are regulated, and thus the regime becomes more 

Fig. 2   Evolution of integration as a function of extent of the policy regime, according to the ICT hypoth-
esis (Bolognesi & Nahrath, 2020). We distinguish the total (blue line) from the marginal positive (red line) 
effect of extent on integration. The marginal effect is the assumed effect of each new regulation on integra-
tion. The three phases are marked by tipping points, i.e., changes in derivatives
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differentiated, or in other words, wholistic. Here, extent relates positively to the integration 
of the regime. As more and more issues are being regulated during step 2b, however, inter-
dependencies between issues become apparent. New policies are very likely to also affect 
issues already regulated in other sectors. Consequently, coordination between the differ-
ent regulations becomes vital, but also more difficult to oversee and thus time-consuming. 
Transaction costs of policy coordination rise (Feiock, 2013; Kim et al., 2020). The increase 
in extent creates a decreasing marginal positive impact on the integration of the regime 
as illustrated by the red line in Fig. 1. The expansion of the extent can impair coherence, 
which in turn will have an indirect negative impact on integration of the policy regime.

Additionally, the central hypothesis of the ICT model is that the indirect negative effect 
(2b) prevails in the long run, thereby dominating over the direct positive impact (2a). This 
tipping point marks the entering into the third phase, the Institutional Complexity Trap. 
The complex regime regulates various interdependent issues. Each additional policy 
impacts not only one sector, but a multitude of other sectors due to multiple interdependen-
cies between issues across sectors. In other words, the marginal positive impact that extent 
had on coherence in previous stages tends to be null during an ICT. Instead of moving to 
an integrated state, the overall regime remains complex. Policies from different sectors can 
conflict or even cancel each other out, thereby limiting policy effectiveness or feasibility.

Based on these processes, we formulate two complementary hypotheses:

Hypothesis 1 (H1)  The evolution of policy interdependencies follows a different pattern 
than the growth of the number of public policies.

Hypothesis 2 (H2)  There is a tipping point from which the number of public policies is 
growing less rapidly than the number of issue interdependencies. This tipping point marks 
the entrance into an ICT, where extent affects coherence negatively.

Our hypotheses complement other explanations of coordination failures focusing on 
cognitive limitations, implementation issues, politics (Adam et  al., 2019a, 2019b), and 
conflicts among actors (Hustedt & Danken, 2017).

Coherence cycles and institutional complexity trap

We have argued that policy regimes follow the trajectory of an ICT when considering time 
horizons of 100 years or more. The ICT captures a structural aspect of the regime. A focus 
on shorter phases of time highlights mechanisms of policy changes, such as adaptation and 
learning, which are more dynamic and less structural. Long-term, structural ICT processes 
interact with dynamic mechanisms that are visible on shorter timescales. Understanding 
this interaction is important as adaptation and learning are likely to improve regime coher-
ence and could possibly solve the ICT problem. We thus consider coherence cycles defined 
as shorter phases where policy improvements occasionally contribute to the regime’s 
coherence.

More specifically, there are competing mechanisms at work in the long- and short-
term. In the long-term, policies tend to be rather resistant to change, i.e., they remain sta-
ble (Mahoney & Thelen, 2009; Peters, 2015; Roland, 2004). As a result, policy regimes 
grow in extent each time a new policy is added, which provides room for incoherencies 
between different policies composing the regime. In the short-term, by contrast, competing 
mechanisms are at work. When attention to a policy issue spikes (Baumgartner et al., 2009; 
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Capano & Galanti, 2018; Capano & Lippi, 2017), not only new policies are added, but 
existing policies can also be adapted in order to improve policy coherence. Such improve-
ment can take three forms: adaptation (an existing policy is amended), replacement (an 
existing policy is replaced by another one) or termination (an existing policy is abolished). 
In all three cases, policy change occurs while the regime does not grow in extent. Con-
sequently, coherence should improve together with the overall integration of the policy 
regime.

The mechanisms that drive such improvements involve, among others, learning, which 
should ideally lead to the survival of the most effective, or ‘fittest` policies. Policy learning 
takes the form of a trial-and-error process; it allows for crafting policies and refining their 
design toward a more desirable outcome according to actors (Ostrom, 2005). Additionally, 
a Darwinist competition can arise between policies and policy instruments where actors 
select and substitute policies in favor of the most efficient ones (Hodgson & Knudsen, 
2010; Williamson, 1985).

When a window of opportunity opens for policy change, the mechanisms of learning 
and Darwinist competition can contribute to improving coordination between different 
policies composing the regime. These coherence cycles are both embedded in and coun-
terbalance the ICT dynamics; we nevertheless argue that they do not change the structural 
trajectory of the PR. Despite occasional improvements, the multiplication of issue interde-
pendencies substantially increases the need to coordinate the various components of the 
regime. As coordinating regime’s components constitutes a task of growing difficulty, the 
regime continues to move toward an ICT in the long-term. We hypothesize:

Hypothesis 3 (H3)  In the short-term, policy adaptation, replacement, or termination con-
tributes to improving the coherence of the policy regime. These adjustments are too limited 
to turn over a general and structural trend toward an ICT in the long-term.

Method and materials

Flood protection in Switzerland

We illustrate our argument by focusing on flood risk management in Switzerland. Policy 
integration is particularly relevant in flood risk management as strong spatial and secto-
ral interdependencies exist. For example, creating floodwalls in one location can severely 
impact flood pressures in other locations (Metz et al., 2020). Likewise, policy action in the 
insurance sector can influence risk behavior in the building sector. As a consequence of 
these interdependencies, policy integration is crucial for resilience against flood risks.

Switzerland has a long history of floods and flood risk management policies due to 
its alpine location, precipitation patterns, and geomorphology. Flood approaches initially 
focused on technical, infrastructure solutions. More recently, however, flood management 
has developed toward a regional planning approach with the aim to revitalize water (i.e., 
enlarging the river bed and floodplains) (Metz & Glaus, 2019. Similar changes in approach 
transpired in the US and the Netherlands (Bergsma, 2018).1 Over time, the legal framework 

1  More generally, there is no peculiarities in the Swiss policy decision-making system that disproportion-
ally affects the likelihood of an institutional complexity trap. The Swiss political system does not contain 
more barriers to cross-sectoral coordination than other Western democracies (Fischer and Sciarini 2016; 
Kriesi and Trechsel 2008; Lijphart 2012; Trein and Maggetti 2020a) and the water regulatory regime is 
comparable to other European countries (Bolognesi 2018; Kissling-Näf and Kuks 2004; Lorrain 2005).
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grew and involved more and more policy sectors, e.g., emergency planning, environmen-
tal protection, insurances, or spatial planning. As a result, specialized laws (e.g., regional 
planning law, insurance law) have been adopted to regulate specific issues. Those issues, 
in turn, are interdependent. In order to take those interdependencies into account and pre-
vent policy silos, the Swiss legislators created some linkages between laws, mostly through 
cross-references, in order to create a coherent legal framework.

Legislators created some coherences by linking laws to one another such that imple-
menters do not only consider one approach, but instead adopt an integrated approach. For 
example, the Swiss Hydraulic Engineering Act (SR 721.100, Art. 3) stipulates that flood 
risk management is first and foremost a matter of maintenance and spatial planning. Only 
if those approaches are insufficient should built-infrastructure solutions be taken. This legal 
article encourages implementers to consider several approaches (maintenance, spatial plan-
ning, and engineering) when managing floods, thereby promoting cross-sectoral policy 
integration. Beyond this example, the Swiss legislators created linkages between some 
flood-relevant laws with the intention to promote coherence, but which also resulted in a 
rather complex legal framework. What is more, numerous interdependencies between flood 
issues are difficult to anticipate and only materialize later in the implementation process. 
Hence, issue interdependencies may not be matched by policy interlinkages.

In order to systematically analyze how the Swiss legal framework evolved over time, we 
draw upon two datasets. First, we utilize an inventory of 169 years of Swiss laws relevant 
to flood risk management, i.e., all laws since the foundation of the Confederation in 1848 
(Metz & Glaus, 2019). This dataset serves to analyze extent, i.e., the number of policies 
adopted over time. Secondly, we employ a dataset for the issue interdependencies that exist 
between flood-relevant laws.

Observing changes in policy extent

To observe the extent of the Swiss flood policy regime over time, we compiled a policy 
inventory by counting and classifying flood-related policy instruments that have been 
adopted at a national level in Switzerland between 1848 and 2017 (Metz & Glaus, 2019). 
We define policy instruments as single means that were introduced to manage the risk of 
flooding in Switzerland. Examples of policy instruments in flood risk management include 
bans on deforestation, legal requirements regarding protective flood constructions, land-use 
plans, hazard maps, or water body maintenance measures. Each policy instrument is laid 
down in a policy document, i.e., in public laws and ordinances, whereby a policy document 
can contain several instruments.

We compiled this inventory of Swiss flood policies by directly analyzing the content 
of Swiss legislation (“Appendix 2”). To identify relevant laws and instruments, we drew 
upon government websites2 and reports (FOEN, 2013; FOWG, 2001, 2002) or academic 
research (Schnitter, 1992; Zaugg, 2006). We thereby identified a total of 29 laws and ordi-
nances, and 89 relevant policy instruments, respectively. Our dataset also includes addi-
tional variables such as the type of instrument that was adopted, the year of its adoption 
and dismantlement, as well as the type of approach with which it was associated.

Focusing on policy instruments enables us to provide a fine-grained understanding of 
the extent of the Swiss flood regime. Our dataset records the year of adoption, amendment, 

2  Legal texts are available online at www.​admin.​ch or at www.​lexfi​nd.​ch.

http://www.admin.ch
http://www.lexfind.ch
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or abolishment of a specific policy instrument. The unit of analysis here are single pol-
icy instruments, which capture policy change (adoption, amendments, abolishment) more 
granularly than if we had used the legal document (law or ordinance) as the unit of analy-
sis. We record precise dates by tracking the amendments over time of the relevant articles 
within legal texts through a detailed version analysis. Out of the 89 instruments that were 
introduced, 27 have since been abolished.

Observing changes in policy coherence

In order to differentiate policy extent from coherence, we draw upon a second dataset tar-
geted at observing the coherence of the Swiss flood policy regime over time. This dataset 
has been gathered independently from the first one on extent. To capture extent as explained 
previously, we coded the adoption of policy instruments in laws. To capture coherence, by 
contrast, we coded the regulation of policy issues in laws. As such, we account for the co-
regulation of issues by different laws (or ordinances). We consider these co-regulations as 
issue-based policy (inter)linkages.

More concretely, interdependencies in the Swiss flood regime capture the degree to 
which legal documents (laws and ordinances) co-regulate flood-related issues. Issues refer to 
flood risk-related collective action problems addressed by means of political solutions (Metz 
& Glaus, 2019; Metz et al., 2020). For example, flood risk maps represent an “issue.” Such 
maps refer to areas where there is a high risk of flooding and serve as a spatial planning 
tool to avoid constructions in flood-prone areas. The need to adopt flood risk maps arose 
on the political agenda in Switzerland as a flood-related issue, which was then regulated 
through the passing of multiple acts specifying who, when, and how flood risk maps had 
to be adopted. Those acts co-regulate the issue of flood risk maps. Interdependencies exist 
since numerous legal documents co-regulate the issue of flood risk maps. Ideally, the vari-
ous legal documents are perfectly coordinated with each other, thereby creating a coherent 
legal framework. Practically, however, not all legal acts are necessarily coordinated, espe-
cially when acts belong to multiple governance sectors and levels. In our language, issues 
are ‘interdependent’ and policies are ‘interlinked’ if they co-regulate interdependent issues.

First, we identified 11 issues related to flood risk management (Table 1) from a com-
plete list of a total of 56 policy issues covering all aspects of Swiss water governance 
(Angst, 2018). The 56 issues stem from a research project on Swiss water governance, in 
which a complete set of water-relevant issues was gathered through a bottom-up procedure 
based on a thorough document analysis (for a detailed description of documents chosen 
and coding procedure see Metz et  al., 2020 and Brandenberger et  al., 2020). From this 
large set of issues pertaining to Swiss water governance, we singled out those 11 issues 
specifically related to Swiss flood risk management (see Table 1).

Secondly, we assessed where those 11 issues are regulated in the 29 laws and ordi-
nances that we inventoried in the dataset capturing policy extent. We systematically 
went through each article of the laws and ordinances and manually coded whenever one 
or more of the listed 11 flood-related issues was regulated. The resulting dataset speci-
fies whether an issue is regulated in a specific article of a law (or ordinance) and, con-
versely, which laws co-regulate one or several issues. Figure 3 depicts our approach in 
a graphical manner, indicating that we operationalized issue-based policy interlinkages 
by coding the co-regulation of one (or several) issue(s) by a pair of laws (left in Fig. 2). 
We then projected this bipartite issue-law matrix onto a unipartite, weighted law-law 
matrix (right in Fig. 2), which records the interlinkages between laws as the number of 
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co-regulated issues between any pair of laws. This matrix can be displayed as a network, 
whereby the ties between laws correspond to the number of co-regulated issues.

Co-regulations establish interlinkages between legal documents by capturing issue 
interdependencies between legal documents and by acting as a proxy for the regime’s (in)
coherence. The more interlinkages that exist, the more coordination between legal docu-
ments would be necessary to create a coherent regime. Without such coordination, inco-
herence is likely to materialize through conflicting goals during policy implementation.

Table 1   Flood-related issues included in the study

Issue Definition

Habitat loss The loss or degradation of aquatic habitats that can occur following 
the building of flood prevention constructions such as dams

Delimitation of watercourse corridors Watercourse corridors (Gewässerraum) is a legal concept referring 
to the boundary that is designated around a waterbody in order to 
protect it from, e.g., degradation due to construction activities

Hydropower operation impacts The operation of hydropower facilities has implications for the 
floodwater prevention (as is the case, for example, with the reten-
tion capacities of hydropower dams)

Revitalization Revitalization measures (the restoration of rivers to what is per-
ceived to be a more natural state) can increase the rivers’ retention 
capacities, but they can also conflict with technical protection 
measures

Biotope conservation Refers to the conservation of biotopes for, e.g., amphibians
Dam safety Ensuring the safety of large dams constructed for hydropower
Drainage planning Refers to municipal water management
Flood risk maps Refers to both the creation and update of flood risk maps
Lake regulation The regulation of Swiss lakes’ water levels plays an important role 

in mitigating the impacts of floods, but faces trade-offs regarding 
the impacts that changes in lake levels have on ecosystems and 
shipping activities

Flood protection concept Overall, more general plans and strategies regarding flood protec-
tion

Technical flood protection Implementation and maintenance of technical means such as dams 
or sediment traps

Fig. 3   Operationalization of 
issue-based policy interlink-
ages ( adapted from Metz et al., 
2020). Left graph: Laws (circles) 
co-regulating (ties) issues 
(triangles); right graph: laws 
(circles) are interdependent over 
co-regulated issues (ties)
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In the third step, we analyze how the co-regulation of issues evolved over time by count-
ing the number of interdependencies (ties) between laws at different points in time (Fig. 4). 
Our dataset includes information on when an issue was first mentioned in a law. Where the 
flood-related issue was mentioned after the introduction of the law – for instance, in 2010 
when the law had been adopted in 2000—we have taken the date of that mention (2010) as 
the reference point. We then analyze the evolution of the interdependencies over time by 
aggregating three periods (1848–1990, 1990–2000, 2000–2017).

Comparing changes in extent and coherence

We compare the evolution of policy extent and coherence over time. We operationalize 
extent by counting the number of policy instruments regulating floods in legal documents 
over time. We operationalize incoherencies by counting the flood-related interlinkages 
between legal documents over time, i.e., the more interlinkages are present, the more inco-
herencies are likely. Policy actors are likely to adapt the regime to improve its coherence. 
These adaptations consist of modifying, replacing, or abrogating policy instruments. We 
use the share of abolished policy instruments to identify this specific change in coherence.

For hypothesis testing and comparability, Bolognesi and Nahrath (2020) formalized a 
simple model of the Institutional Complexity Trap. Because of the three steps of regime 
evolution toward an ICT, they argue that integration follows a sigmoidal function of extent. 
Graphically, integration should draw an S-shaped curve over time. Like in Fig.  2, we 
extrapolate integration from our extent data using: Ii,j =

1

1+exp1∕r
 with Ii,j referring to the 

level of integration I of the regime i regulating the resource j with the regulatory instru-
ments r (i.e., extent). This extrapolation enables us to date integration patterns and phases 
in time.

Results

Evolution of extent

Figure 5 portrays the evolution of the extent of the Swiss flood regime between 1848 and 
2017. Initially, flood risk management focused on infrastructure-based approaches (green). 
In the 1870s, floods were attributed to forest clearances. As a consequence, reforestation 
was mandated in article 24 of the Federal Constitution on forest conservation in 1874. 

Fig. 4   Evolution of issue-based 
policy interlinkages when adding 
one law. With one added law 
(law3), the number of interlink-
ages increases from two to four 
compared to Fig. 2 (right graph)
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Moreover, protective forests were introduced together with clearing bans in 1876. Both 
instruments are classified under environmental protection (yellow). Monitoring instru-
ments, e.g., of water levels, were introduced in the late nineteenth century, while instru-
ments of emergency and civil protection were adopted in the 1950s. Beginning in the 
1990s, the number of instruments adopted by each policy approach grew exponentially, as 
instruments related to insurances and water body maintenance were also newly introduced. 
In sum, Fig. 5 illustrates that more and more policy instruments have been adopted in rela-
tion to flood risk management with an almost exponential growth, which is a sign of a 
policy specialization and, presumably, of a siloization of individual elements in the Swiss 
flood regime.

Evolution of coherence: accelerating policy interlinkages

To grasp the effect that extent has on coherence, we look at the way policy documents 
interrelate through co-regulating flood risk issues. We focus on 1990 as a starting point, 
because very few legal documents, and therefore interlinkages, existed prior to then 
(“Appendix 2” presents the detailed evolution of policy networks since 1848).

The nodes in Fig. 6 represent the laws through which flood-relevant issues have been 
regulated. The ties indicate policy interlinkages, i.e., when a pair of laws co-regulates the 
very same issue. The thickness of the ties is proportional to the number of the co-regulated 
issues. Figure  6 shows the evolution of the number of laws and their interlinkages over 
three decades, whereby gray ties refer to pre-exited ties in the previous phase (starting from 
1990), and red ties refer to newly created ties (ties that appeared in the last decade).
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In 1990, we observe six ties between three legal acts (Fig. 5). The Federal Constitution 
was the only act in place to regulate flood protection in 1848. In 1979, the Spatial Planning 
Act (SPA) co-regulated flood-relevant issues together with the Federal Constitution. From 
1987, flood-related issues also started to be co-regulated by the Nature and Cultural Herit-
age Act (NCHA), the Federal Constitution (Fconst), and the Spatial Planning Act (Fig. 4).

During the decade 1990–2000, the number of ties increased from 6 to 100. By 2010, the 
mix of inherited past (gray) and new (red) interlinkages between policies was more visible, 
highlighting the shift toward a potential institutional complexity trap when the number of 
red ties increased significantly. In 2010, the number of interlinkages continued to increase, 
reaching 174.

Over time, the number of issue-based interlinkages between laws increasingly grew and 
ties became stronger, which demonstrates that laws are increasingly co-regulating inter-
dependent flood-related issues, but in an unexpected way. In 2020, there was no explicit 
coordination between the various policy instruments that were part of the 9 main legal 
texts constitutive of the Swiss flood policies (“Appendix 2”). In fact, a vast majority of laws 
and ordinances do not make any reference to one or the other legal text of the corpus even 
though they co-regulate interdependent issues. There is no reference to another law in 93% 
of the 72 possible cross-references. Out of a total of 9 explicit situations of coordination 
between policy, i.e., policy cross-references, only 5 refer to flood protection, indicating that 
a vast majority of the interlinkages between policies are unexpected.

As such, the legal framework reflects that actors involved in the Swiss flood regime 
have a complex task: they must consider several interdependent issues referenced in multi-
ple non-coordinated laws. Diverse actors are legally mandated to consider multiple issues 
across legal acts, their portfolios become increasingly complex, and the transaction costs 
associated with coordination increase as well. The high extent of the regime negatively 
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affects its coherence by increasing the space for unexpected incoherencies between 
policies.

As an example, the Swiss Hydraulic Engineering Act (HEA) concentrates on a dominant 
infrastructure-based approach to flood protection. Nevertheless, protective constructions, 
corrections, or containment structures have created multiple negative impacts on biodiver-
sity. In a 2011 response, the revised Water Protection Act introduced the goal of revitaliz-
ing watercourses toward a more natural state. Introducing one new policy on revitalization 
interacts with multiple preexisting policies that regulate interdependent issues. Revitaliz-
ing rivers is meant to offer a solution for both biodiversity losses and flood risks, but it 
also limits the possibilities for hydropower generation, which is dependent on some degree 
of water flow. Hydropower, in turn, is indispensable for the Swiss electricity mix, espe-
cially in times of the energy transition and nuclear phase-out. This revitalization–hydro-
power conflict illustrates that the introduction of a new policy brings to light multiple issue 
interdependencies and potential conflicts if the legal framework does not coordinate these 
interdependent issues. The Swiss flood-related laws, however, remain largely specialized 
on one or several similar issues (Metz et al., 2020). Hence, actors face conflicts of interest 
when implementing flood risk projects with lengthy negotiation processes, which poten-
tially delay or even halt projects (Metz & Glaus, 2019), highlighting the importance of an 
integrated legal framework.

A key loss in coherence comes through unanticipated policy interlinkages, which relate 
to interpolicy transaction costs associated with a contradiction between, and complexifica-
tion of, procedures and other forms of policy interplays (Oberthür and Stokke 2011; Bolog-
nesi & Pflieger, 2019). Figure 7 shows how the expansion of the extent and the number of 
interlinkages between policies follow various dynamics (Hyp. 1). Further, we identify a 
shift in the regime evolution, marked by an exponential increase of issue-based interlink-
ages between legal documents over the years (Hyp. 2), which suggests that the regime has 
entered a phase characterized by an institutional complexity trap. The red line corresponds 
to the number of issue-based interlinkages between legal documents, i.e., the space for 
incoherencies, while the blue line represents the increase of existing legal documents, i.e., 
extent.

The figure shows that extent and the space for incoherence do not evolve on the same 
rhythm, confirming our first hypothesis. Between 1848 and 1978, extent expands while the 
number of policy interlinkages remains null, indicating that every new law regulates new 
issues separately. In reference to the ICT model, this period of time corresponds to the 
start and the early development phases of the evolution of the regime. Then, both the num-
ber of laws and the policy interlinkages increase, yet the latter accelerate dramatically and 
disproportionally to the former. Therefore, extent impacts on coherence nonlinearly (Hyp. 
2), supporting the relevance of the systemic perspective to understand integration and its 
evolution (Biesbroek and Candel 2019; Bolognesi & Nahrath, 2020; Candel & Biesbroek, 
2016). The period 1990–1992 marks a turning point in the evolution of the regime. The 
number of interlinkages continues to increase dramatically. From 1992, the increase of 
interlinkages between policies (i.e., space for incoherence) is faster than the growing num-
ber of policy instruments (extent) itself.

Our results show that in 2010, the average ratio of interlinkages per legal document was 
3.05 (174 interlinkages between the 57 existing policy documents), while this ratio was of 
2 in 2000 (100 interlinkages between the 50 existing laws), of 0.25 in 1990 (6 interlink-
ages between the 24 existing laws), and equal to 0 in 1977 (no interlinkages between the 
17 existing laws), thereby confirming our second hypothesis. We observe that the regime is 
falling into an institutional complexity trap (Bolognesi & Nahrath, 2020).
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In summary, we depict below that those empirical findings confirm our hypotheses. We 
observe an expansion of extent over time. Comparing this expansion with the space for 
incoherence, i.e., policy interlinkages, confirms that extent affects coherence nonlinearly 
(H1), and that the evolution of the regime reaches a tipping point where the number of 
interlinkages between legal documents, i.e., issue co-regulations, grows more than does 
extent (H2), characterizing the start of the ICT phase.

The evolution of the regime as a system

To offer a systemic perspective on the evolution of the Swiss flood regime, we link together 
its extent and coherence to infer information about its integration. It is worth reminding 
that while we have a direct observation of extent, we use issue-based policy interlinkages 
as a proxy for coherence. We do not observe the integration process per se because it is 
defined as the combination of extent and coherence. The evolutionary pattern we present in 
this section is a simulation. As such, it must be interpreted as a heuristic model dedicated 
to ease and frame our understanding of the integration process.

In previous sections, we focused on the negative effect of extent on coherence, using 
a network approach to issue-based policy interlinkages. To infer the evolution of integra-
tion, we also take into account the positive effect that coherence has on integration. Trial-
and-error learning and Darwinist competition are two processes that improve coherence 
and coordination (Challies et  al., 2017; Gerlak et al., 2018; Hodgson & Knudsen, 2010; 
Ostrom, 2005). To identify these two positive processes, we focus on the abolishment of 
policy instruments through which the extent of the regime decreases.

Fig. 7   Evolution of the number of policy instruments (extent, blue line) and interlinkages between policies 
(space for incoherencies, red line)
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Figure 8 compares the total number of policy instruments that have been adopted since 
1848 (red line) with the total number of policy instruments that are still in force (blue line). 
The difference between the two represents the number of policy instruments that have been 
adopted and then abolished since 1848. Policy makers may decide, for instance, to abolish 
obsolete policy instruments or to substitute them for more efficient ones. We interpret the 
difference between the lines as a search for coherence among instruments that lead to refine 
and transform policies (Challies et al., 2017; Gerlak et al., 2018). Our findings show that 
since the late 1990s, the Swiss flood regime was reorganized in order to improve its coher-
ence and promote integration. This trend parallels the evolution of other water regimes in 
Europe (Bolognesi, 2014; Colon, Richard, and Roche 2017; Kissling-Näf & Kuks, 2004; 
Varone et  al., 2002) and highlights the positive dynamic of coherence in the integration 
process.

Comparing the growth of policy interlinkages with the search for coherence sheds light 
on the integration dynamics in the long run. This juxtaposition also puts forward that the 
increase in policy interlinkages, i.e., the indirect negative impact that the extent has on 
coherence, occurs at a faster rate than does the search for policy coherence. Consequently, 
the regime is locked into an Institutional Complexity Trap.

Figure 9 portrays these two opposing dynamics: the attempt to increase coherence ver-
sus the persistence of incoherencies due to the increase in unexpected policy interlinkages 
(structural change). We map the expected evolution of coherence as a function of abolished 
policy instruments and the evolution of policy interlinkages. The blue line represents the 
change in coherence over time (global change), while the red spikes refer to the yearly 
change in coherence (marginal change), i.e., the number ties added or removed by each 
new policy. Results confirm our third hypothesis. We observe that the loss of coherence 

Fig. 8   Evolution of the total number of adopted policy instruments (cumulative creation in red) and instru-
ments in force (net policy instruments accumulation in blue) in the Swiss flood regime since 1848
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due to issue-based policy interlinkages (i.e., the ICT effect reflecting the structural change 
of the regime), is stronger than the attempts of policy actors to improve coherence. As a 
result, the blue line shows that coherence globally decreases even if punctuated by some 
improvements of coherence that may slow down disintegration but do not stop the down-
ward trend altogether.

Our findings indicate that the Swiss flood regime went through three different phases, 
the first of which started in 1848 and constituted the birth of the regime. This phase ended 
in 1874, when the first readjustments were made in the regime. In 1874, two policy instru-
ments were abolished and four new ones were promulgated, thereby illustrating a trial–error 
process: the actors adjusted governance to its context. The second phase (1874–1991) cor-
responds to the development of the regime. 33 new policy instruments were adopted, when 
only three were abolished. Extent represents the key driver of integration. During the third 
phase, there is a search for coherence, and the proportion of abolished policy instruments 
to the total number of adopted policy instruments jumps from 7.69% in 1990 to 30.34% in 
2015. Our findings highlight that the evolution of the regime is still perceived by the policy 
makers as needing to go through an expansion of its scope (extent), although they have 
been paying increasing attention to coherence.

Fig. 9   Coherence evolution over the years (global change, blue, left) and yearly (marginal change, red, 
right). Note: We do not measure coherence directly but through the room that the growing number of policy 
interactions make for incoherence. Consequently, attention should be placed on the shape of the curve as 
opposed to the values. We appraise coherence change by comparing the share of abolished policies in the 
regime to the density of policy interlinkages over years, formally, for each period starting from year 1848 to 
year t: abolished PP

promulgated PP
−

edges

extent
 . This measurement reflects coherence as it intends to grasp the importance of the 

policy learning and selection processes, assuming that abolished policy instruments reflect this process.



929Policy Sciences (2021) 54:911–941	

1 3

Extrapolation of the integration pattern

Finally, we take advantage of the formal definition of integration as a function of extent 
proposed by Bolognesi and Nahrath (2020) to illustrate the systemic dynamic of integra-
tion and to highlight the emergence of an Institutional Complexity trap. We use the evolu-
tion of extent and interlinkages to extrapolate the evolution of the Swiss flood regime’s 
integration from 1840 to 2016 (Fig. 10). The blue curve represents the shape of the evolu-
tion of the regime’s integration as a function of its extent, considering both the positive 
direct and negative indirect impacts. The green spikes indicate the number of policy instru-
ments, i.e., the regime extent, and the red dots the number policies interlinkages, i.e., the 
proxy for policy (in) coherence.

The figure depicts the nonlinearities and disconnections between the growth of extent 
and policy interlinkages, as well as the respective impact of both on the evolution of the 
regime’s integration. The extrapolation enables one to bound in time the different phases 
of the regime with reference to the ICT model. The first phase (the “start”) lasted from 
1848 until 1874, when extent started to increase. From 1874 to the 1990s, we observe the 
“development” of the regime during which the increase of extent drove the regime’s inte-
gration. We observe that the integration curve becomes continuously less steep, highlight-
ing the emergence of potential incoherencies. Since the 1990s, the regime seems to have 
experienced an Institutional Complexity Trap. The increase in integration is not significant 
despite the substantial expansion of extent. Indeed, throughout the same time window, the 
number of policy interlinkages escalates disproportionally, which suggests that numerous 

Fig. 10   Extrapolation of integration of the Swiss flood policy regime (blue line) from its extent (green 
spikes) and policy interlinkages (red dots). Note: interlinkages reflect coherence, so the figure assembles the 
three key variables of the ICT model to show the integration process
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incoherencies arise and annihilate the positive effect of extent on integration. Beyond flood 
risk management, this sequence is consistent with observations about the evolution of 
water regimes in Switzerland and Europe (Bolognesi, 2018; Bolognesi & Nahrath, 2020; 
Kissling-Näf & Kuks, 2004; Reynard, Mauch, and Thorens 2000; Varone et al., 2002).

Discussion and conclusion

This paper focused on regime integration processes in relation to extent, i.e., the number of 
regulated issues, and coherence, i.e., the clarity of, and complementarity between, policies. 
Most of the literature in the field considers that extent affects integration positively; that 
is, the more regulated the issues, the more effective the coordination. We argue that this 
mechanism works only in the case that coherence remains constant.

In this paper, we lift the assumption that coherence remains constant and instead show 
that extent has an ambiguous effect on integration due to two conflicting mechanisms. On 
the one hand, the expansion of extent contributes to integration, which is consistent with 
the literature’s assumptions. On the other hand, however, a high extent produces unex-
pected interlinkages between policy documents, which has the effect of reducing coher-
ence, and subsequently, of regime integration. These unexpected interlinkages catalyze 
conflicting overlaps and specific transaction costs, lessening the clarity of the regime and 
the level of complementarity between its components. Testing these mechanisms allows for 
appraising the empirical validity of the Institutional Complexity Trap model (Bolognesi 
& Nahrath, 2020), and, more broadly, for the effectiveness of polycentricity, policy inte-
gration, and institutional complementarity (Aoki, 2007; Berardo & Lubell, 2016; Crouch 
et al., 2005; Ostrom, 2005; Trein et al. 2021).

We have presented the results of a relational analysis we carried out with regard to the pol-
icy that were created and abolished in the Swiss flood regime between 1848 and 2016. The 
data we have collected allow to measure the evolution of unexpected interlinkages between 
policy documents (our proxy for coherence) and the number of policy instruments (our proxy 
for the extent). Policy interlinkages constitute a reliable proxy for coherence as it sets the 
room for unexpected transaction costs and potential non-complementarities between policies.

We scrutinized the systemic dynamics of integration in the long run and put forward that 
the negative effect that the extent has on coherence is instrumental and dramatically limits 
the ability to reach higher degrees of integration by expanding the regime extent. It is of 
paramount importance for practice and the study of policy effectiveness as it contributes to 
explain the current paradox of policy regimes that falls short in expectations while composed 
of a priori well-designed policies. This general conclusion stands on three key findings.

As a first key finding, we noted that the evolution of interlinkages between policy 
documents is independent from the growth of the number of policy instruments (H1). 
Secondly, we identified a turning point from which the number of public policies is 
growing less rapidly than the number of their interlinkages (H2). Consequently, the 
common assumption that coherence remains constant is no longer tenable. The coher-
ence of the regime is significantly affected by the evolution of its extent. We argue that 
the combination of these two mechanisms explains the nonlinearities of the policy 
integration in the long run, although they remain seldom investigated (Adam, Hurka, 
Knill, Peters, et al. 2019; Bolognesi & Nahrath, 2020; Candel & Biesbroek, 2016; Trein 
et  al. 2020). Results support the Institutional Complexity Trap model and contrib-
ute to the nascent explanations of policy disintegration through uncoordinated policy 
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accumulation and lack of policy coherence (Adam et  al., 2019a, 2019b; Biesbroek & 
Candel, 2019; Cejudo & Michel, 2021; Howlett, 2019; Limberg et al., 2021). The lack 
of policy coordination may have numerous causes; for example, conflicts among admin-
istrations or MP coalitions (Hustedt & Danken, 2017), which contribute to the Institu-
tional Complexity Trap. Conversely, the Institutional Complexity Trap could favor poli-
cymaking driven by political interests (Adam et al., 2018).

As a third key finding, we observed that the general trend toward disintegration is punc-
tuated by discrete improvements of integration (H3) where adaptations are made to the 
regime by the policy makers in order to improve its coherence through trial–error pro-
cesses and a Darwinist selection of policies (Hodgson & Knudsen, 2010; Ostrom, 2005). 
This result paves the way for a dynamic perspective of integration that would be conceived 
in terms of embedded coherence cycles that may allow for unifying multiple theories of 
policy change. From a long-term perspective, regimes arrive at a saturation phase, namely 
the Institutional Complexity Trap. Within this long-term cycle, shorter cycles occur. They 
follow a policy adaptation logic, which contributes to slow down the ICT dynamic, but 
without the power to stop or reverse it altogether. This intertwinement of cycles raises the 
question of whether policy disintegration might be more effective. Indeed, policy disin-
tegration may enable transformative changes instead of further developing a regime that 
loses coherence due to path dependency and the inability to make a complementary gov-
ernance structure from past and future policies.

Our methodology offers an innovative way to appraise polycentricity and policy integra-
tion with reference to policy coherence, which constitutes a long standing challenge in the 
field of policy studies (Cejudo & Michel, 2017; May et al., 2006). Consistent and remark-
able relational policy analyses have already been carried out in an attempt to understand 
policy process (Ingold et al., 2018; Leifeld, 2013; Lubell, Robins, and Wang 2014; Baggio 
et al., 2016; Morrison, 2017). In this paper, we have emphasized an approach that accounts 
for unexpected policy interlinkages. We identify co-regulations of policy issues and con-
struct a law-law relational dataset. We have demonstrated that this method allows for 
approximating the room for incoherencies between policies. We believe that it is a promis-
ing avenue for addressing the challenge of measuring policy coherence over time. Further 
qualifying the nature of the interlinkages offers an even more accurate observation of the 
degree of coherence (Heikkila & Weible, 2018; Metz et al., 2020).

At the same time, however, this method does not come without pitfalls. We chose not to 
analyze policy content. This approach impedes directly observing the complementarities or 
incoherencies in each interlinkage. This limitation is common in the literature and our rely-
ing assumption that, on average, a growing number of interlinkages mainly includes inco-
herence is highly plausible, for instance because the relations among policy instruments 
are often unintentional (“Appendix 2”). Consequently, our findings are reliable but further 
fine-grained analyses would be needed in order to overcome this methodological challenge. 
We believe that using Ostrom’s institutional grammar, or the narrative policy framework 
(Jones & McBeth, 2010), could contribute to overcoming these methodological limitations 
as well as to helping validate our theoretical proposition.

A second pitfall of our research includes the external validity of the results. Building 
such a precise policy interlinkages dataset requires considerable work. We could only cover 
one regime and therefore could not proceed to a cross-sectoral comparative analysis. Future 
research that replicates this analysis and compares findings is needed. Nonetheless, previ-
ous case studies (Kissling-Näf & Kuks, 2004; Lieberherr et al., 2019) and recent research 
on the Institutional Complexity Trap (Bolognesi & Nahrath, 2020b; Bolognesi & Pflieger, 
2019) confirm our results and suggest that further generalization could be possible.
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Additionally, our results focus on public policies and do not consider private property 
rights here. Following Bolognesi and Nahrath (2020) and Bolognesi and Pflieger (2019), 
we can reasonably presume that private property rights would increase the magnitude of 
the negative, although indirect, impact of extent on integration. Public policies have con-
stituted an ex-post regulation of property rights, especially since the 1980s (e.g., Varone & 
Nahrath, 2014). The process of property rights unbundling is a source of systemic incoher-
ence because of contractual incompleteness (Brousseau, 2008).

Our results signify that the policy makers’ work becomes increasingly complicated over 
time, not only because of the growing number of relevant laws, but also because of the 
growing number of interlinkages between the policy documents. Future research could 
include the following questions: How do the actors handle these complexities when for-
mulating policies? What mechanisms could address ICTs? What are the best strategies for 
supporting policy (instrument) coordination and limiting unexpected interlinkages between 
policy documents?

For policy makers—as well as for institutional economists and political scientists—
there is no doubt that providing answers to such critical issues aims to open the discus-
sion to the contribution of legal scientists, particularly to experts in legistic (i.e., legislation 
drafting and evaluation). In fact, it is far from certain that the objective of reducing legal 
complexity could be achieved through a simple reduction of the volume of rules, and/or the 
“fusion” or “integration” of legal texts (laws and/or ordinances) (Flückiger, 2019). We have 
emphasized that improving regime coherence is of first importance, and given the inef-
fectiveness of the current patterns of extent-driven policy integration, novel approaches of 
(dis)integration deserve more attention.

Appendix 1: Delineation of the perimeter of policy regime

While there exists a vast literature on policy regime, here we provide a more precise defini-
tion of our use of the concept. Policy regime compounds public policies and property rights 
(Gerber et al., 2009; Vatn, 2005). We characterized a policy regime by its scope, the number 
of regulated issues, its coherence, and the clarity and fit of the policies within the regime.

Focus on public policy

We focus on public policies for the sake of empirical feasibility. For instance, the identifica-
tion of all the existing property rights is a highly complex endeavor due to the networks of 
contracts. Nonetheless, including property rights in the analysis would reinforce the observed 
mechanisms. There is evidence that achieving coherence between public policies and property 
rights is challenging (Bolognesi & Pflieger, 2019, Bolognesi, 2014; Fluckiger 2019). Corrobo-
rative evidence of the growing number of coherence issues between public policies and prop-
erty rights includes the ongoing judicialization of developed economies (Hirshl 2011).

Producing coherence between private property rights and private property rights and 
public policies is a serious issue as new public management principles and the involvement 
of private sector in public services delivery, following liberalization processes, not only 
induce a multiplication of property rights, but also go deep into the provision of public 
services and goods. Indeed, public policies and property rights relate to distinctive judicial 
bodies with their own logics and notable dynamics (Aubin & Varone, 2013; Bolognesi & 
Nahrath, 2020; Gerber et al., 2009).
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Politics and power

Politics and power struggles are part of the policymaking and should therefore affect the processes 
of policy regime integration, i.e., changes in scope and coherence. At this stage in our research, we 
have decided to omit the impact of politics and power struggles for three main reasons.

First, politics and power struggles rely on different mechanisms and rationales than the 
one we scrutinize.

Second, we adopt a building-block approach of theory building (Knight, 1992). Knight (1992) 
argues that the understanding of institutional change is gradual, starting from naïve ontology to 
increased sophistication; the latter includes more social phenomena such as power and culture 
into the theory. We adopt a naïve ontology to offer a ground for a theory of integration dynamics.

Thirdly, and consequently, we argue that identification of the evolution of integration 
processes should come prior to the inclusion of politics in order to facilitate causal hypoth-
eses formulation and testing. For instance, the politics of complexity is likely to affect 
coherence in a nonlinear way (Alter & Meunier, 2009), and we argue that institutional evo-
lution of integration is nonlinear as well. To handle integration processes, we believe that 
the nonlinearities in policy regime evolution, which are structural, should be immediately 
identified and understood. The next step would then include an explanation for how poli-
tics, and its many spatial and temporal contingencies, contributes to and interacts with the 
institutional pattern. Intuitively, we expect that the Institutional Complexity Trap widens 
the space for the politics of complexity.

Appendix 2: Details on the network analysis

See Table 2 and Fig. 11.

Table 2   Expected and unexpected interlinkages between policy instruments in the main Swiss flood poli-
cies (status in 2020)

HEA (RS 
721.100)

HEO (RS 
721.100.1)

WRFO (RS 
721.101.1)

WPA (RS 
814.20)

ForO (RS 
921.01)

SPA (RS 700) AlertO (RS 
520.18)

ISA (RS 
961.01)

AlluvO (RS 
451.31)

HEA (RS 
721.100) 
mentioned in….

0 0 1
(=coordination)

0 0 0 0 0

HEO (RS 
721.100.1) 
mentioned in….

0 0 0 0 0 0 0 0

WRFO (RS 
721.101.1) 
mentioned in….

0 0 0 0 0 1
(=coordination)

0 0

WPA (RS 
814.20) 
mentioned in….

0 1
(=coordination)

0 0 0 0 0 0

ForO (RS 
921.01) 
mentioned in….

0 0 0 0 0 0 0 0

SPA (RS 700) 
mentioned in….

0 0 0 2
(=coordination)

4
(=coordination, 
but not relating 

to flood 
protection)

0 0 0

AlertO (RS 
520.18) 
mentioned in….

0 0 0 0 0 0 0 0

ISA (RS 
961.01) 
mentioned in….

0 0 0 0 0 0 0 0

AlluvO (RS 
451.31) 
mentioned in….

0 0 0 0 0 0 0 0

Legend: AlertO = Alerting- and Security Ordinance; AlluvO = Alluvial Areas Protection Ordinance; 
ForO = Forest Ordinance; HEA = Hydraulic Engineering Act; HEO = Hydraulic Engineering Ordi-
nance; ISA = Insurance Supervision Act; SPA = Spatial Planning Act; WPA = Waters Protection Act; 
WRFO = Water Retaining Facilities Ordinance
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Negative versus positive effect of policies’ interlinkages

In this paper, we assume that the interlinkages between policies are subject to transac-
tion costs and that on average the negative effect of these interlinkages is higher than the 
positive outcome. This assumption is plausible because our data include the unexpected 
interlinkages where transaction costs are higher (Bolognesi & Nahrath, 2020; Bolognesi & 
Pflieger, 2019) and temporal interactions not coordinated (Cejudo & Michel, 2021; Howl-
ett, 2019), while most of the literature focuses on intentional ties (Persson et. al. 2018; 
Trein and Maggetti 2020 This assumption is subject to a risk of overestimation of the 
coherence loss as the regime scope expands. Nevertheless, we argue and have evidence that 
this risk is less important than the one associated with the alternative assumption. Accord-
ing to our findings, the only way to accurately weigh the proportion of negative and posi-
tive effect is to carry out an in-depth content analysis for each policy.

We chose not to base the proposed relational approach on a content analysis of public 
policies in order to respect the parsimony and replicability criteria that founds the reliabil-
ity of our analysis. Indeed, a content analysis of coherence in the long run faces two impor-
tant pitfalls. On the one hand, it involves strong assumptions about coherence that are not 
objective (May, Sapotichne and Workmann 2006). And on the other hand, such a content 
analysis is hardly feasible. Furthermore, as several case studies demonstrate, positive inter-
linkages are more likely to represent the exception than the rule due to the policy regime 
complexity (Adam et al., 2018; Biesbroek & Candel, 2020; Varone and Narath 2014). In 
fact, incoherencies due to unexpected interlinkages are much more likely to occur, as illus-
trated in our specific case in the next subsection of the appendix.

Empirical evidence for the unexpectedness of the policy interlinkages

Table 2 portrays the number of expected (coding = 1, 2, or 4) and unexpected (coding = 0) 
interlinkages between all the policy instruments included in the 9 main laws and ordinances 
constitutive of the Swiss flood policies in the current status (2020). We consider the case of 
an explicit coordination between two legal texts regarding a specific policy instrument as 
an expected interlinkage. Based on a conservative perspective, however, we adopt a rather 
broad definition of coordination. Indeed, we consider that coordination exists as soon as a 
legal text (law or ordinance) makes a reference to another legal text, whether to its policy 
objectives, principles, or instruments. We consider the case where there is no mention of 
another legal text constitutive of the flood policies to be an unexpected interlinkage. We 
used two main criteria for selecting the 9 main legal texts constitutive of the Swiss flood 
policies: (1) the density of policy instruments’ interlinkages in which they are imbedded 

Fig. 11   Evolution of the policy instruments network in Swiss flood risk management since 1848. Note: 
gray edges = linkages already present in previous phase; red edges = new linkages created between 1990 and 
2000 or 2000 and 2010. Legend: AlertO = Alerting- and Security Ordinance, AlluvO = Alluvial Areas Pro-
tection Ordinance, Fconst = Federal Constitution of the Swiss Confederation, for a = Forest Act, ForO = For-
est Ordinance, HEA = Hydraulic Engineering Act, HEO = Hydraulic Engineering Ordinance, ISA = Insur-
ance Supervision Act, ISO = Insurance Supervision Ordinance, NCHA = Nature and Cultural Heritage Act, 
NCHO = Nature and Cultural Heritage Ordinance, NEOCO = Ordinance of the National Emergency Opera-
tions Centre, PCPA = Population- and Civil Protection Act, SPA = Spatial Planning Act, SPO = Spatial 
Planning Ordinance, WPA = Waters Protection Act, WPO = Water Protection Ordinance, WRFA = Water 
Retaining Facilities Act, WRFO = Water Retaining Facilities Ordinance

▸
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and the degree of centrality in the network, and (2) a mix of ancient (before 2000) and new 
(adoption between 2000 and 2010) legal texts.

The table clearly depicts that there is very little coordination between the 9 main legal 
texts constitutive of Swiss flood policies. Indeed, a vast majority of laws and ordinances 
do not make any reference to one or the other legal text of the Swiss flood policies corpus 
(67 cells are coded 0). Out of a total of 9 situations of coordination between policy instru-
ments, only 5 refer to flood protection, which clearly means that a vast majority of the 
interlinkages between policy instruments are unexpected.

Identification of the policy instruments

The analysis focuses on 89 policy instruments. They have been classified according to the 
generic policy instrument types and policy approaches to which they belong. They have 
been categorized according to three generic policy instrument types (Metz & Glaus, 2019), 
which are 1) regulatory policy instruments (e.g., prohibitions and requirements), 2) (finan-
cial) incentives, and 3) voluntary policy instruments. Out of the 89 policy instruments that 
form our dataset, we have identified 78 regulatory policy instruments, 8 (financial) incen-
tives, and 3 voluntary policy instruments. Historically, these 89 instruments have been pro-
gressively developed and implemented as part of 7 different policy approaches (or causal 
models) that were introduced successively between 1848 and 2017 and are now constitu-
tive of the current Swiss flood PR (see Fig. 2). These policy approaches (or causal models) 
have been entitled: (1) emergency/civil protection, (2) environmental protection, (3) infra-
structure, (4) insurance, (5) maintenance, (6) monitoring, and (7) spatial planning.

Detailed evolution of policy instruments’ interlinkages

Figure  11 presents the evolution of the interlinkages between policy instruments since 
1848 until 2011 to portray the nonlinear complexification of the flood policy regime in 
Switzerland. The emergence of the Institutional Complexity Trap is noticeable since 1994.
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