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ABSTRACT
Conceptualizing and analyzing collective policy learning processes is a major ongoing
theoretical and empirical challenge. A key gap concerns the role of exogenous factors,
which remains under-theorized in the policy learning literature. In this paper, we aim
to advance the understanding of the role that exogenous factors play in collective
learning processes. We propose a typology of exogenous factors (i.e. material,
socioeconomic, institutional, discursive), and subsequently apply this in a
comparative study of flood risk policymaking in two municipalities in the
Netherlands. We find that exogenous factors are indeed essential for understanding
collective learning in these cases, as the combined influence with endogenous
factors can steer similar learning processes towards different learning products. We
conclude our contribution by identifying two opportunities for further developing
the collective learning framework, namely regarding the distinction of varying
learning products, and the dynamics of exogenous factors over time.
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1. Introduction

The topic of learning in environmental governance is drawing increasing attention and plays a key role in
ongoing discussions, for instance on adaptive policymaking (Gerlak, Heikkila, Smolinski, Huitema, & Armi-
tage, 2018; Pahl-Wostl, 2009). Within complex human-environmental systems, rapidly changing societies,
and particularly in the face of climate change, understanding how learning processes can be initiated and
supported is considered crucial to successful environmental governance (Ison, 2010; Pahl-Wostl, 2009;
Rodela, 2011). Despite substantial research into learning in environmental governance over the last decades,
there is still little consensus on learning processes and their drivers (Baird, Plummer, Haug, & Huitema,
2014; Gerlak et al., 2018; Reed et al., 2010). This is partly due to a lack of theoretical clarity, as well as
due to the challenges of empirically studying learning processes which can be influenced by a wide range
of factors.

There is a broad recognition in the literature that learning processes within a policy system involving a col-
lective of actors engaged with policymaking can be influenced by both endogenous factors (e.g. resources, col-
laboration, leadership) and exogenous factors (e.g. societal disruptions such as disasters, changes in other linked
policy sectors, and the influence of broader political economic forces) (Bennett & Howlett, 1992; Heikkila &
Gerlak, 2013; Nilsson, 2006; Sabatier, 1988; Williams, 2009). In this contribution, we specifically explore the
role of exogenous factors because as of yet they have received only limited attention in the literature focusing
on policy learning, at both conceptual and empirical levels. This puzzling situation means that, whilst
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exogenous factors are often mentioned as a trigger for learning and policy change (e.g. Nohrstedt & Weible,
2010; Sabatier, 1988), there is little understanding of which factors then matter and how they matter.

In this contribution, the term ‘exogenous factors’ refers to the drivers, actors, processes or institutions that
(potentially) have a causal relation with learning in a specific policymaking subsystem or its outcomes, but
which originate ‘outside’ of that policymaking subsystem and are not directly determined by the subsystem.
Related terms are ‘external factors’ (de Loë & Patterson, 2018; Massey, Biesbroek, Huitema, & Jordan, 2014),
and ‘distal factors’ (Cox, 2011), terms which also seek to reflect the idea of certain variables being ‘outside’ of
the immediate scope of analysis. Yet, the boundaries between endogenous and exogenous factors are often difficult
to delineate, andmay even prove somewhat arbitrary (de Loë & Patterson, 2018; Heikkila & Gerlak, 2013; Howlett
& Cashore, 2009). We fully acknowledge that analysts always face the practical challenge of limiting their scope in
examining and diagnosing policy problems, thus rendering some factors (at least analytically) exogenous. Our
argument, however, is that most authors have essentially used the category of exogenous factors to ‘park’ or isolate
issues of lesser interest, which effectively means that they receive little attention, let alone substantial scrutiny.

In this paper, we aim to better understand the influence of exogenous factors on policy learning processes
with a focus on municipal environmental governance. We build on the small pool of literature that has dis-
cussed exogenous factors in learning in policymaking settings, while also using insights about exogenous factors
from other literatures discussing policy, and offer a heuristic approach to categorizing the types and elaborating
their potential influence. Specifically, we seek to contribute to the further development and refinement of the
collective learning framework developed by Gerlak and Heikkila (2011) and Heikkila and Gerlak (2013). This
framework conceptualizes collective learning in policymaking processes (e.g. involving public agencies, interest
groups, and networks). Whilst it acknowledges a key role for exogenous factors, the elucidation of this category
remains tentative, and in fact, the authors acknowledge ‘further research is necessary to better understand the
conditions around which exogenous factors might shape learning processes’ (Gerlak & Heikkila, 2011, p. 639).

In order to tackle this gap, we develop and apply a heuristic of key types of exogenous factors (i.e. material,
socioeconomic, institutional, and discursive), examining why and how they influence collective learning pro-
cesses. We compare two in-depth case studies of municipal flood risk governance in the Netherlands in
which similar municipalities situated within a similar national policy context responded differently to flood
risks. The central research question is: what types of exogenous factors can influence learning in policymaking
processes at a municipal level, through what causal pathways, and with what effects on learning processes? We
seek to contribute to the further application, development, and enhancement of the collective learning frame-
work by concretizing the often-neglected but ambiguous role of exogenous factors in policy learning processes
in ways that are readily applicable to a broad range of environmental governance settings.

2. Theoretical framework

We employ the collective learning framework developed by Heikkila and Gerlak (2013), which focuses on con-
ceptualizing collective learning in policymaking processes (Figure 1), as a basis for our study. Heikkila and Gerlak
distinguish different phases of policy learning. This is based on a definition of learning as a collective process
involving individual and group actions, which generates collective cognitive and behavioral learning products
(such as new ideas, values, strategies, or policies) (Heikkila & Gerlak, 2013, p. 486). According to these scholars,
a learning process comprises the acquisition or assimilation, translation or interpretation, and dissemination of
information. Other core components of the framework include endogenous characteristics of the collective set-
ting (including: institutional structures which determine internal responsibilities, functions, and tasks; social
dynamics which comprise communication, relationships, and trust; and the technological and functional domain
that include resources and information flows as well as the activities and output of the collective); and exogenous
factors (involving political, social, and economic changes beyond the control of the policymaking collective). This
provides a useful conceptual foundation for analyzing collective learning, especially regarding endogenous mech-
anisms. However, the authors also clearly identify that further conceptualization of exogenous factors is needed.

We pick up on this line of thinking, also acknowledging continued debate about the nature of learning in the
literature. For instance, the issue of how to define policy learning exactly is actively debated. Heikkila and
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Gerlak argue that policy learning is not equal to (change in) policy products: ‘the products of learning, such as a
strategy or policy change, cannot be equated to learning without being preceded by a learning process’ (Heikkila
& Gerlak, 2013, p. 486). Yet, other scholars in the environmental governance domain have argued that learning
can only be assessed by looking at behavioral or policy change as signifiers of learning (e.g. Pahl-Wostl, 2009).
This second view is rooted in the literature on adaptive management which regards experimentation as key to
policy learning, and proposes to treat policies as hypotheses. The realization of policy change, which would
imply behavioral change, is then regarded as learning (Folke, Hahn, Olsson, & Norberg, 2005; Pahl-Wostl,
2009). For social learning theorists, interactions between individuals and groups in which experience and
knowledge are shared are paramount to learning processes, involving shifts in individual perceptions as well
as in intersubjective understandings (Ison, 2010; Keen, Brown, & Dyball, 2005; Reed et al., 2010).

The collective learning framework opens the door to examining the role of exogenous factors in learning, but
does not go into depth (Gerlak & Heikkila, 2011). Heikkila and Gerlak (2013) observe some ways in which
exogenous factors may influence collective learning processes, but point out several apparent ambiguities in
the literature about the helpful or hindering influence of exogenous factors in this regard. Together, this indi-
cates a key need to more comprehensively understand the types of exogenous factors that can influence collec-
tive learning processes, their effects on learning processes, and their relative importance vis-à-vis endogenous
factors.

Based on the framework in Figure 1, we identify two key pathways of influence of exogenous factors: (1)
Direct influence on collective learning processes, affecting how information is processed, and (2) Indirect influ-
ence on collective learning processes via shaping the characteristics of the collective setting. To examine these
pathways, we first consider ways in which exogenous factors have been considered previously regarding policy
learning and policy change (Section 2.1), then develop an expanded categorization of exogenous factors (Sec-
tion 2.2), and then re-situate this within the collective learning framework (Section 2.3).

2.1. Exogenous factors in policy learning and policy change

Although exogenous factors are often acknowledged in the literature on policy learning, exactly what they
involve, and how and why they influence policy learning processes and products remain relatively unelaborated.
Often the term ‘exogenous factors’ is used as a container concept for factors that have not been considered or
analyzed profoundly, even though these factors are often diverse in nature (e.g. spatially, temporally, substan-
tively, and in scalar terms). Nonetheless, there are antecedents in the policy and environmental governance

Figure 1. The collective learning framework of Heikkila and Gerlak (2013), with two pathways of influence of exogenous factors identified.
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literatures for theorizing exogenous factors. Here we pick up on a several prominent examples which broadly
illustrate and reflect key lines of thinking in these literatures.

In the advocacy coalition framework, exogenous factors play a key explanatory role in driving policy change:
‘change in the core aspects of a policy are usually the results of perturbations in non-cognitive factors external to
the subsystem’ (Sabatier, 1988, p. 134). Sabatier thus refers to exogenous factors as originating in the environ-
ment or context in which a policy subsystem operates. Regarding the effects of dynamic and stable exogenous
factors on learning, Sabatier considers legal norms as influencing learning by the degree to which these norms
allow policy experimentation and evaluation. He furthermore argues that dynamic exogenous events, including
changes in socio-economic conditions and external policy changes and decisions, ‘present a continuous chal-
lenge to subsystem actors to learn how to anticipate and to respond to them’ (Sabatier, 1988, p. 136). Therefore,
he implicitly suggests that these exogenous events may trigger learning whenever they require a response from
subsystem actors. More broadly, discussing the influence of exogenous factors on policy change, Sabatier ident-
ifies cultural values, social structures, and resource availability as potential factors. These factors may also influ-
ence learning processes because they affect the material and cultural boundaries in which subsystem actors can
maneuver, and thus opportunities and limits for learning.

In a landmark article on adaptive governance, Folke et al. (2005) identify a central role for learning in
response to complex and nonlinear ‘socio-ecological’ dynamics including crises/shocks, in order to successfully
govern human-environmental dynamics. These authors identify several examples of such crises, which also
have relevance to policy settings: dynamic events such as economic pressures, natural disasters and new gov-
ernmental policies and regulations, but also ‘rigid paradigms of resource management’ which may point
towards rigid and centralized legislation.

In discussing the role of policy networks in policy outcomes, Marsh and Rhodes (1992) recognize four broad
categories of exogenous ‘changes’ that influence policy networks: economic, ideological, knowledge-based, and
institutional. Case studies in their book provide arguments that recognize economic recession, unemployment,
(higher-level) governmental policy and regulations, technical innovation, dominant party ideologies, and
knowledge development as important factors determining policy outcomes and policy network development.
Although policy networks are defined broader than collective policy settings, often including multiple policy-
making collectives, the aforementioned factors were labeled as exogenous changes in the ‘environment’ of the
policy network. This then also offers useful insights when considering the wider environment of policymaking.

To illustrate, in integrating and applying established theories of policymaking to the specific domain of flood
risk governance, Penning-Rowsell, Johnson, and Tunstall (2017) argue that changes in policy can be either ‘cat-
alytic’, usually after a national flood event, or incremental, in times of local or no flood events. The authors
suggest that incremental policy change is ‘a continuous process of learning and adaptation’ (p. 15). In their con-
ceptual model, flood events can function as an exogenous factor initiating both a short-term process of policy
change, and a long-term process of incremental change involving learning, possibly influenced by the short-
term policy changes. Wiering et al. (2017) claim that a country’s physical setting, economic situation, govern-
ance style and legal systems are important in determining stability and change in national flood risk policy.
Furthermore, they identify ‘driving forces’ that could influence flood risk governance in Europe, including con-
cerns over ecological degradation, climate change and economic crises; and regulations implemented by the EU.
In a case study of national flood risk policy in Hungary, Albright (2011) found that a combination of exogenous
factors, including a flood event and changes to the political landscape, induced changes in flood risk govern-
ance. Although Albright (2011) and Wiering et al. (2017) do not discuss these factors as determinants of learn-
ing per se, it appears from both studies that the options available to actors, and thus the potential for learning,
can be affected by such factors.

2.2. Categorizing exogenous factors

Based on the extant literature and our own reasoning, we argue that four key categories of exogenous factors
can plausibly influence collective learning processes: Material, Socioeconomic, Institutional, and Discursive
(Table 1). The approach is intended as a heuristic for guiding in-depth analysis in specific situations, by directing
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an analyst towards categories of factors that are important to consider. The factors within each category may occur
simultaneously, and influence or reinforce each other (e.g. Albright, 2011), and thus individual effects may be
difficult to disaggregate. Importantly, the role of specific exogenous factors on a policymaking setting may depend
on whether the exogenous factors are seen as related to the policy issues of concern. For example, policymaking
concerned with floods will be highly sensitive to flood events experienced. Yet there may also be spillovers across
issue domains (e.g. health, infrastructure, climate change) (Howlett & Ramesh, 2002), as well as factors with more
indirect effects (e.g. higher-level policy or legislation, or even shifts in cultural values over time).

Furthermore, exogenous factors may operate over different timeframes, with different implications for pol-
icymaking settings. For example, some relatively stable exogenous factors (e.g. political constitutions) may often
be practically taken as fixed, although even these may be susceptible to new legal interpretations over time,
which may have drastic consequences for a policymaking setting (e.g. health policy, land rights). Other factors
may be dynamic but slow-moving (e.g. unfolding impacts of climate change, population growth and demo-
graphic shifts, urbanization and industrialization patterns, and political economic norms) which may impose
gradual pressure on policymaking settings. Other exogenous factors still may be faster moving, at timescales
closer to that of the policymaking issues in question (e.g. natural disasters, public infrastructure failure, resource
extraction decisions, and the focus of policy debates).

Table 1. Categories of exogenous factors potentially influencing collective learning in policymaking settings.

Category
Sub-

categories Examples Indicative timeframes References

Material Biophysical Natural disasters e.g. floods, heatwaves,
earthquakes, storms, droughts

Short (months-to-
years)

Folke et al. (2005)

Unfolding impacts of climate change;
Environmental decline e.g. biodiversity loss,
landscape degradation

Long (many decades),
or Very long
(hundreds of years)

Wiering et al. (2017)

Geography e.g. river gradient, width and depth;
landslide susceptibility; Also changes in
landscape (human-induced) e.g. river widening,
new physical infrastructure

Long or Very long Wiering et al. (2017)

Technological Public infrastructure failure e.g. health, mobility, or
digital systems

Medium (years-to-
decades)

Marsh and Rhodes (1992)

Resource-
related

Resource extraction/availability driven by global
supply chains and investments

Short or Medium Sabatier (1988)

Socio-economic Population Population growth e.g. sub-nationally or nationally Medium or Long
Demographic shifts e.g. ageing populations,
declining birthrates, increased variation ethnicity

Long Sabatier (1988)

Settlements Urbanization (growth) or urban shrinkage Medium or Long
Industrial Industrial growth or de-industrialization Medium or Long Marsh and Rhodes

(1992), Sabatier (1988)
Economic Economic growth e.g. more job availability, higher

purchasing power
Medium Marsh and Rhodes (1992)

Financial crises Short Williams (2009), Wiering
et al. (2017)

Overall welfare e.g. human development, social
security, healthcare system

Long Sabatier (1988)

Institutional Policy Policy set at higher levels e.g. nationally Medium Marsh and Rhodes
(1992), Stallings (1988),
Sabatier (1988)

Legislative Laws set at higher levels e.g. nationally Short, Medium, or Long Marsh and Rhodes
(1992), Sabatier (1988),
Wiering et al. (2017)

Constitutional Constitutional rules and traditions Long or Very long Sabatier (1988)
Discursive Policy debates Focus and terms of policy debates Short or Medium Sabatier (1988)

Political norms Political frames e.g. economic (neoliberalism,
economic growth vs. climate change mitigation);
environmental (biodiversity degradation vs.
agricultural growth)

Medium or Long Marsh and Rhodes
(1992), Sabatier (1988),
Wiering et al. (2017)

Cultural values Shifts over time e.g. regarding sustainability,
climate change, economic growth, poverty

Medium or Long Sabatier (1988)

306 D. L. DE VOOGT AND J. J. PATTERSON



2.3. A nested view of exogenous factors

The collective learning framework in Section 2.1 can be (re)conceptualized whereby core components are
viewed as nested (Figure 2). This does not change the fundamental structure of the framework, but offers an
alternative way of visualizing how collective learning processes are embedded within several spheres of influ-
ence, firstly within the characteristics determining the collective setting, and secondly within a landscape of
broader (exogenous) factors.1 A question arises about the difference between the endogenous characteristics
attributed to the collective setting, versus those labeled as exogenous factors. This essentially relates to the
way that the analytical scope of a unit of analysis is delineated. For example, exogenous institutional factors
may be differentiated from the institutional structure of the collective setting based on whether they are
‘near’ (i.e. proximate) or ‘far’ (i.e. distal) to the collective learning process. The original collective learning fra-
mework implies that the institutional structure of the collective setting primarily involves the rules that struc-
ture the collective learning process. This appears to be analogous to the way in which Ostrom (2005, 2011)
theorizes rules that structure a collective choice arena. For example, following Ostrom’s (2005, p. 59) concep-
tualization of nested action situations, recognizing the role of factors linked to broader institutional arenas such
as national and constitutional levels helps to explicitly distinguish the source of exogenous factors.

3. Methodology

3.1. Collective learning in subnational flood risk policymaking

To explore the utility of distinguishing exogenous factors, we apply the aforementioned approach to learning in
a subnational governance setting, specifically municipal flood risk policymaking. Subnational governance is an
ideal arena for testing this approach because it is subordinate to higher jurisdictional levels, and also likely to be
influenced by other diverse factors at broader levels of organization. For example, municipal actors often deal
with a variety of policy challenges which are linked to broader scales of institutional, social, and environmental
organization (Termeer et al., 2011). Flood risk is an example of these multi-level policy domains (see e.g. Crow
and Albright in this issue). Besides, the municipal scale allows for a narrow analysis of both endogenous and
exogenous factors, and their interplay.

In the Netherlands, municipalities do not have primary responsibility for flood risk governance (see Section
4.1); however, they have a major role in spatial planning. Recently there has also been a movement in flood risk
governance nationally from a traditional technical approach (i.e. public authorities building flood defenses) to ‘a
more integrated approach that combines flood protection with improving regional spatial quality’ (Termeer

Figure 2. A nested view of the collective learning framework (following Figure 1).
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et al., 2011, p. 174). This asks more of regional and local authorities in their spatial planning, although regu-
latory changes are slow (Liefferink, Wiering, Crabbé, & Hegger, 2018). In the specific cases studied here, both
municipalities experienced major riverine floods (the Meuse River) during the 1990s, raising questions about
their policy responses, and the extent of collective learning in policymaking in coming to terms with the evol-
ving national institutional context.

In applying the collective learning framework to municipalities, we consider the municipality as a collective
policy setting, consisting of various departments and individuals that influence municipal flood risk policy. Pol-
icy, in this case, includes procedures, strategies, and courses of action (written or otherwise documented) that
influence the development of municipal (flood risk) governance. While we are interested in characterizing
exogenous factors in collective learning, we also analyze endogenous factors and the interplay between both
sets of factors in learning processes.

3.2. Methods

Empirical research involved comparative analysis of an embedded case study of two cases (Yin, 2009) of
municipal flood risk governance in the Netherlands. These cases are Roermond and Venlo, two similar med-
ium-sized cities in the southern province of Limburg that were affected by the same riverine floods in the 1990s,
and suffered comparable substantial damages (MVW, 1994a). Both municipalities conducted policymaking in
response to these floods, but have since developed differing approaches to flood risk governance, despite being
located relatively close geographically, operating within similar political conditions, and being subjected to
similar flood events. This allows for a most-similar systems comparative case study with diverging outcomes.
By comparing two cases set within the same broader provincial and national jurisdictional context, it is possible
to analyze both the role of endogenous and exogenous factors, and their similar or differing role in influencing
policymaking processes.

The empirical research was conducted in the second half of 2017 and included qualitative document analysis
and semi-structured interviews to examine the development of flood risk governance since the last two major
floods in 1993 and 1995. Document analysis drew directly on city archives2 (e.g. policies, plans, newspaper clip-
pings). The combination of archival research and key informant interviews allowed in-depth analysis of pro-
cesses of collective learning, for instance by discovering ‘core beliefs of the key agents’ (Bennett & Howlett,
1992, p. 290; Heikkila & Gerlak, 2013). Other reports on national level flood risk policy and governance
(both publicly available as well as sourced directly from key informants) were also included (for an overview,
see References). We used qualitative content analysis to analyze documents, seeking to identify ‘underlying
themes in the materials being analyzed’ (Bryman, 2012, p. 557) and thematic links between documents
(Mason, 2002). Documents were scrutinized for statements on objectives, goals and developments regarding
flood risk policy (ranging from national to local).

We held eleven in-depth semi-structured interviews (approx. 45 min duration; in Dutch) with key infor-
mants involved in flood risk governance within the two cases, often over extended time periods. Key informants
were identified through the document analysis and ‘snowballing’ (Patton, 2002). Interviewees comprised cur-
rent and former municipal employees, as well as non-municipal actors to examine the municipalities from an
external perspective. The breakdown of the interviewees’ background is: municipal spatial planning (4),
municipal executive management (3), municipal construction (1), municipal program management (1), pro-
vincial program management (1), and civil society (1). The objective of the interviews was to shed light on col-
lective learning processes behind policy changes identified through the document analysis. Questions refrained
from specifically referring to learning as we deemed the academic term potentially confusing for interviewees,
and from using the terms endogenous and exogenous for similar reasons. Interviews covered topics including
the role of flood risk in municipal governance; changes in the nature and effects of flood risk policies; inte-
gration of flood risk in spatial planning and general municipal governance; and coordination and collaboration
with authorities and actors beyond the municipal level. We interpreted and triangulated findings from inter-
views and document analysis to deduce insights on collective learning in policymaking processes and factors
causing it.
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4. Case studies

4.1. Municipalities and flood risk governance in the Netherlands

Municipalities play a significant but circumscribed role in flood risk governance in the Netherlands, being
responsible for local land use and spatial planning with which flood risk measures can potentially be integrated
into urban (re)development (Schwartz & Koning, 1995; van Herk, Zevenbergen, Ashley, & Rijke, 2011). Flood
risk is primarily a responsibility of other authorities including Regional Water Authorities and the national gov-
ernment with the Ministry of Infrastructure and Environment3 as well as Rijkswaterstaat (RWS), the national
water executive authority (OECD, 2014). Municipalities are nonetheless key actors as well because spatial plan-
ning is (becoming) central in flood risk governance, for instance in relation to addressing flood exposure and
vulnerability (Fleischhauer, 2008; Neuvel & van den Brink, 2009; van Herk et al., 2011; Wheater & Evans, 2009).

Venlo and Roermond are the second and third largest municipalities in the province Limburg (after Maas-
tricht), with populations of about 100,000 and 57,000, respectively.4 Both cities are located along the Meuse
River, an international rain-fed river originating in France (Figure 3). The Meuse’s flow regime is seasonal
and relatively sensitive to flooding as well as drought, due to a fast response by water levels to precipitation
(RWS, 1995). Geographically, Roermond’s urban district is located on the east bank of the river, with artificial
lakes on the other riverside that are understood to potentially increase the local water retention capacity. In
Venlo, the Meuse flows through a relatively small channel, leaving the urban riverside districts on both
banks vulnerable to flooding.

4.2. National flood risk governance context

The point of departure for the empirical analysis is the occurrence of two major floods of the Meuse River in
1993 and 1995. As Dutch flood policy had focused on coastal floods for decades, the riverine flood of 1993 sur-
prised both the public and government. Damages were large in 1993 (RWS, 1994), but the societal disruption
was larger in 1995 as 250,000 people were evacuated. In 1993, damages in Roermond amounted to around 17
million Euros and in erstwhile Venlo to about 21 million Euros, with another 12 million Euros of damage in
municipalities that are now part of Venlo (Tegelen; Arcen en Velden) (MVW, 1994a). Floods in Limburg have
never resulted in human fatalities, though.

Figure 3. Location of case studies within the Netherlands.
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In response, in 1995 the national government quickly reinforced several levees in Limburg and placed a gen-
eral ban on construction (or any type of activity) in the Meuse floodplains in all areas where flood risk was
higher than 1 in 250 years. This ban was removed after protests from mainly Meuse municipalities, even though
they had been lobbying for more national flood risk measures (interviewee 6), but building in the floodplains
remained highly restricted (MVW andMVROM, 1996). There were exceptions under strict conditions, though,
for housing projects that had already been ‘in the pipeline’ (pijplijnprojecten) when the national restrictions
were introduced. Both Roermond and Tegelen (now Venlo) made use of this pipeline arrangement. In 2006,
continued difficulties in the interpretation and fulfillment of floodplain construction regulations led to the
adoption of a new policy directive (Beleidslijn Grote Rivieren). This directive theoretically granted more
room for ‘activities’ (e.g. housing, recreation) near the river, provided that initiators would compensate for
any increases in flood risk due to these activities (MVW, 2006). Compensation could be achieved by, for
instance, river widening and removal of objects in floodplains.

The floods also breathed new life into the Maaswerken program. There had been societal resistance against
the program that aimed to combine nature restoration and gravel extraction, but the floods provided a window
of opportunity to include flood risk mitigation as a third objective to make the program socially and politically
acceptable (Warner, 2008). The general implementation was delayed several times due to financing issues,
though, so the national government temporarily shifted its focus towards raising levees in the largest urban
areas in Limburg, such as Venlo and Roermond (Tweede Kamer, 2000; Wesselink, Warner, & Kok, 2013).

In 2010, the national government introduced the Delta Program, addressing future water issues due to cli-
mate change (until 2100), including anticipated increases in flood risk. In 2014, the Delta Program introduced
several major changes for flood risk governance in Limburg. For instance, economic assets behind dikes are now
integrated in the calculation of flood protection levels. Because of this, the protection levels in Limburg now
have to be raised from the Maaswerken standard of 1:250 to 1:1000 for urban areas (with exceptions, such
as Roermond) and 1:300 for rural areas (Provincie Limburg, 2015; Tweede Kamer, 2016).

5. Results

For both municipalities, flood risk was not a major issue before the 1990s. In fact, for municipalities in the
Meuse valley, economic interests had outweighed flood risk concerns for a long time, and spatial planning
had not been used much by municipalities to address flood risk (MVW, 1994b). In both Roermond and
Venlo there had been housing developments prior, and more neighborhoods were in the pipeline (interviewees
4; 6; 9; 10; 11; Hinssen, 2012). The floods then initiated a policymaking process across all levels in flood risk
governance. Briefly put, both municipalities have developed their policies on flood risk much since the
1990s, but in different directions. For Venlo, flood risk has become an issue that has been integrated with issues
of urban (riverside) development and nature restoration. Venlo has been and still is trying to avoid that nation-
ally imposed flood risk measures (e.g. requisite dike increases in the Maaswerken and Delta programs) tamper
with the rebuilt connection of the city with the river. Roermond, on the other hand, considers flood risk a sep-
arate issue from general goals of city development. Roermond has been and is mainly trying to ensure that goals
of economic development near the river (mostly housing and recreation) can still be pursued, requiring their
commitment to national conditions for flood risk and compensation of any flood risk-increasing activities. To
deal with their respective challenges, the municipalities have similarly taken leadership roles in local and
regional initiatives involving the river. In these initiatives, they increasingly collaborate with actors from mul-
tiple levels.

We find evidence to support the notion that collective learning within policymaking processes has occurred
in both cases. Table 2 summarizes these findings. Although there are quite some similarities in the learning
process that Venlo and Roermond have gone through to deal with issues surrounding their flood risk govern-
ance, the learning products regarding flood risk policy have diverged largely. To explain these learning pro-
cesses and products, we start with analyzing the role of endogenous factors and continue with how
exogenous factors have complemented these influences, before explicating the interplay between both.
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5.1. Endogenous factors

Endogenous factors originating in the institutional structure have influenced the learning processes of acquir-
ing, translating and disseminating information. For instance, internal leadership can partially explain why
Venlo departed from its path and Roermond continued favoring economic development. In 1998, the new gov-
ernmental coalition of Venlo developed the Maascorridor program for the Meuse River, integrating flood risk
objectives with nature and tourism development to reconnect the city with the river. This initiative was led by a
municipal executive of the green left-wing faction, which had formulated the original plan, and introduced a
holistic approach to program work in the municipality. This holistic approach has contributed to the diffusion
of flood risk as an important policy domain, as various departments collaborated in larger programs with flood
risk as an integral pillar, such as Maascorridor,Maasboulevard,5 andMaas Venlo (Gemeente Venlo, 2016; H2O,
2004; interviewees 8; 10; 11).

The attitude of Roermond towards economic development might have been triggered or invigorated by the
efforts of a municipal executive (active 1998–2012). Several interviewees link him with economic programs in
Roermond and attribute to him a rather opportunistic approach (interviewees 4; 6; 11). The municipality of
Roermond has maintained a similar opportunism, with projects being regarded individually rather than holi-
stically. This opportunism and a focus on economy have undermined the perceived urgency of flood risk, as
substantiated by recent negotiations of Roermond about national protection level standards of the Delta Pro-
gram, through which Roermond was granted a 1:300 protection level (rather than 1:1000 for other urban areas
in Limburg) (interviewee 8).

Differing internal perceptions of flood risk partially explain why Roermond is less reserved about floodplain
construction. Whereas the urban part of Venlo is located on both banks of the Meuse River where it flows
through a small bottleneck, urban Roermond is only located on the east side of the river along a stretch
where the river is wider. Additionally, the Maasplassen lakes are located on the other side of the river to Roer-
mond which provides a retention basin for periods of high water levels.6 A representative that has worked for
both municipalities argues that this situation fails to provide Roermond with many incentives or opportunities

Table 2. Summary of collective learning processes and products in flood risk policymaking in Roermond and Venlo.

Roermond Venlo

Collective learning
processes

Both cases: Pursuing collaboration and coordination, and taking initiative and leadership to overcome barriers and
improve the acquisition and translation of information

Examples Struggle with (translation of) regulations for
obligatory compensation for floodplain construction,
e.g. for Maasplassen region (interviewee 2)

Struggle with (translation of) nationally imposed flood
risk measures (e.g. dikes) (Gemeente Venlo, 2014)

Initiating discussions with national government about
compensation (acquisition and translation)
(interviewees 2;3)

Establishing steering committee for Maascorridor
program with representatives from all levels of
government (acquisition and translation)
(interviewee 9)

Leading local initiative to combine compensation of
floodplain projects for increased feasibility
(acquisition and translation) (Gemeente Roermond,
2015; interviewee 2)

Leading exploration of alternatives, combining spatial
development and flood risk management, for
nationally imposed flood risk measures (acquisition
and translation) (Gemeente Venlo, 2015, 2016;
interviewee 8)

Diffusion of flood risk governance as integral policy
objective through holistic program management
(dissemination) (interviewees 8; 10; 11)

Collective learning
products

Consideration of flood risk as necessary when
contemplating new developments (cognitive)

Consideration of flood risk as one of primary policy
objectives besides e.g. nature and tourism
development (cognitive)

Flood risk addressed as requisite policy domain, but
separated from general municipal governance
(behavioral)

(pursuit of) integrated flood risk governance
(behavioral)

Examples Construction plan for Jazz City in 2011 in which original
plan required large amendments after failure to
consider flood risk from the start (interviewee 2; city
archive Roermond)

River governance programs with flood risk as integrated
objective: Maascorridor (1999), Maasboulevard (2004),
Maas Venlo (2016) (Gemeente Venlo, 2015, 2016; H2O,
2004; Stadsgewest Venlo c.a., 1999)
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to mitigate flood risk, whereas in Venlo those opportunities are more easily seized (interviewee 8). Another
interviewee emphasizes the relevance of this experience of the river: ‘Venlo is a bottleneck. […] That small
river [here in Venlo], you cannot ignore it. […] In Roermond you can look farther into the distance over
the water. That is a really different experience’ (translated, interviewee 10). This furthermore implies a possible
indirect exogenous influence of the local geography.

Looking more broadly, several exogenous factors must have played an important role in both cases. For
instance, although internal leadership explains how certain policy goals were favored over others, these goals
were likely not formulated without preceding developments or consent. Why is economic development so
important to Roermond, and why did Venlo consider flood risk as one of four key pillars? How did the
issue of flood risk reach the municipalities? How did objectives develop over time?

5.2. Exogenous factors

5.2.1. Material factors
The Meuse floods played initiated a nationwide policy development regarding fluvial flood risk. Roermond
initially began to explore options for better protecting the municipality against flooding (interviewee 6) and
halted its plans for the neighborhood Oolderveste. Yet, after this initial defensive response, Roermond quickly
turned its focus towards urban development again. It began opposing measures from the national government
and at the end of the century plans for Oolderveste were reactivated under the national ‘pipeline status’ (inter-
viewee 6; Wolsink, 2006). However, the Oolderveste project also provides an example that Roermond was now
actively considering flood risk, as the municipality financed several studies into its effects on local flood risk
(interviewees 4; 5; 6).

For Venlo, the floods provided an opportunity to turn its focus towards integrated flood risk governance.
There had already been propositions for reconnecting the city with the river since early 1990s, but in 1998
they were formally formulated by a new municipal coalition in the Maascorridor program for the Meuse
River with four objectives: (1) sustainable flood risk governance; (2) nature development; (3) tourism and
recreation; and (4) strengthening the connection of the city with the river. This approach is still visible in recent
plans, such as Maas Venlo (Gemeente Venlo, 2016).

5.2.2. Socioeconomic factors
There is also a notable divergence of demographic trends between the two cases (Neimed, 2017). Roermond has
continuously anticipated an increase in its population (Gemeente Roermond, 2008; interviewee 8). Early 1990s
the municipality annexed adjacent municipalities to accommodate its need for housing development (intervie-
wee 4). Venlo, on the contrary, expects shrinkage. Although pre-flood zoning plans for a new neighborhood
near the Meuse could not be revoked, Venlo has since then avoided large-scale construction along the river
(interviewee 10).

The precise socioeconomic implications for both cities remain unclear, for instance regarding exact housing
needs and impacts of urban growth or shrinkage on the local economies. Regardless, for Venlo, the absence of
urban growth has proved to be an enabling factor in addressing flood risk. It allows the city to take a long-term
perspective in planning new urban development, such as flood risk, and to take decisions without urgent urban-
ization pressures (interviewee 10). Indeed, Roermond’s expressed intention to grow (interviewee 8) combined
with projected growth at least partially explains why Roermond is pursuing economic developments in riverside
locations which Venlo can avoid.

5.2.3. Institutional and discursive factors
The successive floods increased the attention for fluvial flood risk at all levels of society. Municipal officers in
Roermond felt strongly about doing everything possible to prevent new flood damages (interviewee 6). Along
with other affected municipalities, as well as the provincial government (Wesselink et al., 2013), the municipal-
ity of Roermond began to lobby for more national flood risk protection (although this attitude quickly turned
around when the construction moratorium was imposed). At national level, the increased attention instigated a
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wide variety of (flood risk) policies and regulations, which eventually restricted municipalities in developing
their own (flood) policy. A 2006 national policy directive for floodplain construction was vague about where
and how to compensate for flood risk increases, which hindered Roermond in its goals for development
along the river. The Maaswerken program interfered with Venlo’s local plans for nature redevelopment and
flood risk mitigation. The same applies to the Delta program which again threatens to impose national flood
risk measures on Venlo whilst the municipality intends to integrate flood risk with spatial development.

Yet, although these national regulations may seem mere hindrances, they triggered friction with local policy-
making, stimulating collective learning processes. For Roermond, this amounted to learning to cope with
national regulations to advance municipal interests. Venlo attempts to integrate flood risk issues with spatial
planning to prevent too much interference of national flood risk measures. A potential cause for the difference
in flood risk integration between the municipalities is that the struggle of Roermond with national legislation
was about ‘passive’ legislation that would only affect the city when furthering its economic plans, whilst for
Venlo the government has had multiple plans for large dikes that actively affect the (landscape of the) city.
This difference in legislative pressure for Roermond and Venlo probably stems from geographical differences
between the cities.

5.3. Interplay between endogenous and exogenous factors

As illustrated above, both endogenous and exogenous factors are important in explaining learning processes
shaping the diverging products of the two cases. At first, the flood triggered a seemingly similar response in
Roermond as in Venlo. Whilst it may seem obvious that the floods initiated a policy process in municipal policy
as flood risk could no longer be ignored, this does not explain the accompanied learning processes and the
divergence in learning products. After a short period, Roermond focused on housing and tourism development
again, probably in anticipation of demographic growth.7 On the other hand, internal initiative for policy change
by a municipal executive in Venlo put the municipality on a new path towards integrated flood risk governance.
The absence of demographic pressures also supported the availability of this path. Differing flood risk percep-
tions due to different landscapes in the municipalities reinforced the apparent logic for pursuing each of these
respective policy objectives. National flood risk regulations, partially in response to demands from various levels
for more flood risk measures, challenged both municipalities, but ultimately pushed them to learn more about
flood risk policymaking (albeit in different directions).

6. Discussion

We now take up three areas of discussion: firstly, assessing the role of exogenous factors in collective policy
learning processes in the two cases; secondly, insights for collective learning in policymaking; and finally,
broader implications for conceptualizing and analyzing exogenous factors from a temporal perspective.

6.1. The role of exogenous factors in the cases studied

Based on the findings above, the two hypothesized pathways of influence of exogenous factors from Figure 1
appear relevant. The first pathway is where exogenous factors directly influence collective learning processes
(e.g. by affecting the acquisition, translation, and/or dissemination of information). The second pathway
describes exogenous factors indirectly influencing collective learning processes (e.g. by affecting the insti-
tutional structure, social dynamics, and/or technological and functional domain which together comprise
the collective setting).

The direct influence of exogenous factors was observable in several ways. The acquisition of information in
collective policymaking processes was particularly influenced by expectations about urban growth (Roermond)
or urban shrinkage (Venlo), which had a significant influence on the development of local flood risk policies in
the two cases. Yet at the same time, underlying policy beliefs about urban growth/shrinkage in each case
appeared to be surprisingly robust over many years and even decades. This calls into question the degree to
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which exogenous events or changing national government policy actually influenced local beliefs, or rather pro-
vided sources of information to either actively promote (Venlo) or actively contest (Roermond). Internal learn-
ing dynamics were also significantly influenced by the developments in fluvial flood risk policy at national level,
which set new parameters for the development of municipal flood risk policy. In both cases, this created friction
with local policies, stimulating struggles within local collective policymaking processes to respond to these new
requirements. Together, these factors influenced the translation and dissemination of information by local
policymakers.

Indirect influences of exogenous factors were also discernible. The institutional structure of the collective
setting was influenced through shifts in authority and boundary rules as a result of increased national activity
on flood risk governance. For example, new fluvial flood risk regulations such as the construction moratorium
along the Meuse River were contested in Roermond because they restricted urban development objectives, and
were utilized in Venlo as a window of opportunity to strengthen a new integrated program for the Meuse River.
This involved the national government seeking to strengthen its role and extend its scope of authority, as well as
further developing the jurisdictional scope (i.e. problem boundaries) of flood risk. Social dynamics character-
izing the collective setting were particularly shaped by the generation and subsequent decline of public and pol-
itical attention linked to the shock of the flood events early 1990s, as well as slower-moving socioeconomic
factors influencing debates about urban growth objectives and broader economic development priorities.
This had a focusing effect on policymaking for fluvial flood risk across all levels of government (local, provin-
cial, national), although this was not necessarily a lasting effect. Attention at the municipal level waned and
reconfigured back around underlying tensions between socioeconomic and environmental concerns, although
the two cases subsequently weighed these priorities differently in their overall strategic planning agendas. The
role of the technological and functional domain was less clear; although, clear goal-setting by Venlo (by empha-
sizing integrated flood risk governance) and by Roermond (retaining a focus on economic growth) may have
facilitated the learning process by avoiding ambiguity in their ‘activities of interest’ (Heikkila & Gerlak, 2013,
p. 499).

In both cases, we observed the role of natural disaster and national regulations triggering responses at a
municipal level. The case studies also show that similar learning processes do not necessarily lead to similar
collective learning products. Endogenous factors certainly play a role in this, as leadership led to certain
goals being pursued. But what then is the role of exogenous factors? One possible explanation for the divergence
is that a sense of urgency mediated the influence of exogenous factors. This endogenous sense of urgency
differed between the two cases, but was also linked to exogenous factors (e.g. material, socioeconomic, and insti-
tutional). For example, although Roermond suffered major flood damage, the perceived urgency of decreasing
flood risk remains relatively low, whilst the urgency to increase housing capacity is high. For Venlo, the need to
reduce flood risk is regarded urgent whereas increasing housing capacity is less so. The passive effects of
national flood risk regulations on Roermond (building restrictions) versus the active effects on Venlo (imposed
dike construction) also caused a dichotomy between the two cases in their response to these exogenous insti-
tutional factors. These findings raise intriguing questions about ‘thresholds’ of urgency in mediating collective
learning in policymaking, how urgency is translated through discourse (e.g. endogenous and exogenous
agenda-setting), and the sources of urgency lying with either endogenous or exogenous factors (or both).

6.2. Insights for collective learning in policymaking

The empirical findings have implications for theorizing collective learning in policymaking, and specifically for
the collective learning framework (Heikkila & Gerlak, 2013), in three areas: (1) the role of attention and agenda-
setting, (2) the production of learning effects, and (3) the relevance of a nested conceptualization of collective
learning processes.

Firstly, the role of public and political attention and agenda-setting dynamics linked to flood events (shocks)
was central in triggering policymaking processes and accompanying collective learning which have since played
out over two decades. This accords with central tenets of several prominent policy change theories, including
the advocacy coalition framework, the multiple streams perspective, and the punctuated equilibrium model
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which give a central role to shifts in attention and agendas in explaining policy change (Weible & Sabatier,
2017). It also aligns with the importance given to exogenous shocks by scholars in environmental governance
literature, such as Folke et al. (2005) who emphasize the importance of learning from exogenous shocks in rea-
lizing successful governance of social-ecological systems. Overall, this reflects potential for a close affinity
between the collective learning framework and other policy change theories.

However, reflecting on the products of learning raises questions about the adequacy of how this is treated in
the collective learning framework. Particularly, there is an opportunity to more clearly distinguish between
different forms of behavioral learning products. For example, in our cases, Roermond adapted its ‘behavior’
to cope with national regulations to advance its own policy, while Venlo integrated flood risk into municipal
governance. Following various scholars who argue ‘learning may not result in improved [or new] policy out-
comes’ (Heikkila & Gerlak, 2013, p. 492), both types of behavioral change can be regarded as learning, but their
implications for further policymaking are potentially very different. Hence the collective learning framework
may benefit from elaborating on different types of (behavioral) learning products. For example, Hall (1993) dis-
tinguishes three types of variables in policymaking about which can be learned: instrument settings, instrument
choice, and policy goals most broadly. The idea of triple-loop learning makes a similar distinction (Pahl-Wostl,
2009). From another angle, May (1992) identified ‘political learning’ which occurs when policymakers learn
about the process behind policymaking and about ‘how to enhance the political feasibility of policy proposals’
(May, 1992, p. 332), suggesting a distinction between strategic behavior and a true shift in policy beliefs (Hall,
2011) but recognizing both as learning. Based on our empirical findings here, these aspects appear to require
further clarification in the current framework.

Lastly, we suggest that a nested conceptualization of collective learning processes can be useful in analyzing
exogenous factors. This helps to show (heuristically) that exogenous factors are part of an ‘active context’ within
which collective learning processes are embedded. Overall, our explication of a set of exogenous factors pro-
vides a basis for ensuring comprehensive but pragmatic analysis, directing attention to potentially important
exogenous factors which might otherwise be passed over.

6.3. Temporal insights

More broadly, our findings raise questions about the dynamics of exogenous factors over multiple timeframes,
and what implications this may have for understanding collective learning processes. Policy scholars often high-
light the role of exogenous factors on policy change and learning through exogenous shocks or crises (Folke
et al., 2005; Nohrstedt & Weible, 2010; Sabatier, 1988). Our work demonstrates the importance of also consid-
ering the possible gradual and ongoing role of exogenous factors. For instance, demographic trends typically
unfold over long timeframes. In our cases, perceived impacts of urban growth (or shrinkage) have likely
influenced policymaking priorities over decades. Furthermore, although the initial response to floods was
based on the specific shock experienced, it resulted in a conservative attitude of the national government
towards floodplain construction which still persists today. These slow-moving variables have had a profound
influence on subordinate policymaking over time. Typically, analysts treat such slow-moving exogenous vari-
ables as fixed for the purpose of analysis at any certain moment in time (Pierson, 2003, p. 182). However, both
causes and effects of policy learning may be cumulative over time (following Pierson, 2003), which means that
seemingly inconsequential factors can build up slowly until a threshold is reached that precipitates a seemingly
rapid change. More broadly, Ostrom (2007, p. 245) reminds us that factors treated as exogenous at a snapshot in
time may become endogenous (in a broad sense) when analyzing change over time. In sum, this points to future
considerations for the collective learning framework to take account of temporal dimensions of collective policy
learning, over both short and long timeframes.

7. Conclusion

This paper responds to observations that exogenous factors are often given insufficient attention in the concep-
tualization, and specifically the analysis, of collective learning processes in policymaking. We argue that it is
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important and timely to further conceptualize and analyze the role of exogenous factors to reflect complex
empirical realities and enable fuller theoretical explanations of collective learning. Working from the existing
collective learning framework developed by Heikkila and Gerlak (2013), we introduce a heuristic categorization
of exogenous factors which assists in analyzing proximate and distal causality. We illustrate this approach
through a comparative case study of municipal flood risk governance, showing how exogenous factors are inter-
connected with endogenous factors, and the effects this has on collective learning processes and products. The
influence of exogenous factors occurs both directly (e.g. on processes of acquisition, translation, and dissemi-
nation of information), and indirectly (e.g. on institutional structure, social dynamics, and the technological
and functional domain). Further, the study critically reflects on the distinction between various types of learn-
ing products, and raises questions about how best to capture the dynamics of exogenous factors over time.

Overall, the paper contributes to applying and advancing the collective learning framework, illustrating why
and how exogenous factors can be accounted for in studying collective policy learning. However, the interplay
between endogenous and exogenous factors, and evaluating the relative importance of each, is an area needing
further work. Our heuristic framework provides a starting point for identifying exogenous factors, but may itself
be expanded over time, particularly when applied in different problem domains beyond flooding. Furthermore,
questions arise about the temporal dimensions of the causes and effects of exogenous factors, particularly as
these may operate and change over timescales that are slow-moving or rapid in relation to policymaking. Teas-
ing apart these aspects will require empirical work across different subnational settings and policy issues. Such
an agenda could ultimately contribute to advancing policy process models that comprehensively take account of
exogenous factors shaping policy learning dynamics.

Notes

1. Taking insight from the triple-loop model of learning, this visualization also implies that the outcomes of learning should (at
least theoretically) have the potential to cut across all spheres (e.g. Armitage, Marschke, & Plummer, 2008; Pahl-Wostl,
2009).

2. See Appendix A (available online) for an overview of consulted archive records.
3. As of October 2017, this is the Ministry of Infrastructure and Water Management.
4. The urban area of Venlo consists of three city districts: Venlo with 37,000 inhabitants, Blerick (27,000 inhabitants), and

Tegelen (19,000). Before the aggregation of several municipalities, including Tegelen in 2001 and Arcen en Velden in
2010, nearby municipalities with urban districts along the Meuse were previously also collectively known as the ‘City district
Venlo’ (Stadsgewest Venlo) and shared a budget for local developments.

5. Early 1990s, Venlo had formulated plans for redeveloping Maasboulevard, an urban riverside stretch. Although at first the
plan did not include flood risk, the floods disrupted its implementation. In 2004 the plans were reformulated and included
compensatory measures for flood risk increase (H2O, 2004; interviewee 10).

6. However, in 1995 this buffer effect of the lakes had already been exhausted due to continuous rainfall before the peak water
levels were reached (RWS, 1995). There is thus a somewhat false sense of security at play here.

7. Neuvel and van den Brink (2009) found a similar trade-off between low perceptions of flood risk compared to the need for
housing when Dutch municipalities contemplated spatial flood risk measures.
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