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Abstract: Social learning, especially triple-loop social learning involving institutional and governance
changes, has great potential to address urban water issues such as flooding, drought, and pollution.
It facilitates urban transition and the adoption of more systemic approaches and innovations.
Social learning in water governance is a growing field, but the triple-loop learning concept remains
vague and underexplored. Additionally, the focus is often on how social learning can contribute
to progress with little attention being paid to barriers to learning. The aim of this paper is to
increase understanding of triple-loop social learning to improve the “learning infrastructure”.
It investigates key learning barriers for realizing green (livable) and adaptive cities in Malmö and
Gothenburg, Sweden. Integration of nature-based solutions in spatial planning and development of
these cities has been slow. The results found three types of barriers contributing to this: systemic
(disconnecting parts with the whole); opacity (reducing communication between error detection and
correction); and process-related (reducing the adoption of innovations). The paper contributes to
understanding the social learning barriers for implementing planning. These insights could help
overcome “adaptation inertia” and speed up policy learning towards sustainability and resilience.

Keywords: social learning; urban water governance; climate adaptation

1. Introduction

Urban areas are complex, dynamic, and interconnected systems that need to cope and adapt
to a changing world. A lack of attention to governing whole systems and their dynamics has been
argued to result in unsustainable practices and eroding systems resilience [1,2]. Additionally, cities
grow fast, and in combination with a changing climate, there emerges a cocktail of water-related risks,
e.g., floods, storms, drought, and pollution [3–5]. Good water governance in urban areas therefore
requires continuous learning by policy-makers, managers, and other stakeholders [6–10]. However,
changes in urban water governance are often incidental [11] and slow in coming [12–19].

An increasing number of scholars and practitioners are turning towards social learning to
provide timely, adaptive, systemic, and transformative water governance [10,19–21]. Social learning
generally refers to changes in collective understanding that result from the exchange of knowledge
and experiences and lead to changes in practice [22–24]. However, the concept needs more clarity and
precision [10]. This relates specifically to “triple-loop learning” [20,25]. Triple-loop learning questions
the institutional and governance context or “learning infrastructure”, which includes the fundamental
values and norms that guide human thinking, acting, and learning [26]. Especially in a dynamic and
evolving society, it is important to continuously question the learning infrastructure. It determines
whether social learning contributes to sustainable and resilient policy outcomes—addressing whole
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systems—or just provides temporary quick fixes [1,27]. However, most studies pay little attention to
potential learning barriers to sustainable solutions [28].

This paper aims to increase understanding of social learning, particularly the social learning
infrastructure. It investigates the barriers to learning in urban water planning and development in
Gothenburg and Malmö, Sweden. These cities are growing by means of densification, thus preventing
urban sprawl but also threatening livability and potentially increasing water-related risks [29–32].
Nature-based solutions, e.g., green areas for storing flood water, could mitigate flood risk, reduce
pollution, lower peak temperatures, and make the area more attractive [14,33–37]. To adopt
nature-based solutions, urban governments and other stakeholders need to change their approach to
urban development. This requires social learning through knowledge co-production, collaboration,
and collective action of people with different working paradigms [6,9,19–22,38–49]. Understanding
social learning barriers in this context could not only inform social learning theory, but also help the
design of innovation and collective action strategies for urban areas [11,44].

In the next section we introduce the theoretical framework, based largely on organizational
learning [50–54] and collective action [55–58]. Then, the two cases and the methodology used are
introduced. Next, the results are presented. The paper concludes by discussing implications for social
learning theory and how the findings can inform a strategy for systemic and transformative learning
and management.

2. Analytical Framework—Social Learning

Social learning is concerned with changes in both collective understanding and practice [22–24].
It is an experimental, adaptive, and iterative process, with different rounds of action and reflection.
As used here, it is epistemologically rooted in organizational management theory, where learning has
been defined as “the detection and correction of errors, and error as any feature of knowledge or of
knowing that makes action ineffective” [50] (p. 365); cf. the notion of “learning by doing” in adaptive
management theory [9,59–62]. Error is a mismatch, a condition of learning, and matching a second
condition of learning [50]. For learning to happen, the effects of actions need to be monitored and
communicated to actors involved in decision making (error detection), who in turn need to be willing
and able to act upon this information and address any issues (error correction) (Figure 1).

Figure 1. Social learning as interactive error detection and correction, with learning outcomes at
different “depths” (single, double, triple-loop learning; adapted by authors, based on [50]).

Learning can be made more effective by producing valid information (error information) for the
decision makers to use to monitor the effectiveness of their decisions. This is facilitated by interpersonal,
group, intergroup, and bureaucratic factors [50]. Here, organizational norms are a strong inhibiting
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factor for learning, where challenging current approaches is often not appreciated and rewarded to
the degree that errors may be hidden by the actors [51]. Learning can also be made more effective by
increasing the responsiveness to error correction [50] (see Figure 1). Additionally, several factors may
reduce the motivation to engage in social learning, e.g., limited capacity, skills, time, and transaction
costs in changing governance and institutions [63]. Thus, barriers to learning and collective action are
hard to overcome, and instead, change often needs triggering by crises and failures [20,64].

Learning can involve both straightforward and more fundamental issues [26]. Single-loop learning
occurs “whenever an error is detected and corrected without questioning the underlying frames of
references or guiding assumptions of the system” [52] (p. 68). Double-loop learning questions these
frames and assumptions and involves reframing [54]. This is more likely to occur in situations
where knowledge is co-produced through multiple perspectives [55]. Pahl-Wostl (2009) argues that
double-loop learning may require so called “triple-loop learning”. The institutional and governance
context determines learning by constraining actors’ frames of reference, or limiting their rationality
and behavior, by the information it provides [65,66]. Triple-loop learning questions this system and its
fundamental values and norms that have produced and support the frames of references and guiding
assumptions [26]. Learners not only engage in reframing, as in double-loop learning, but also develop
new processes or methodologies for reframing [67]. This involves institutionalizing: “the process
of embedding learning that has occurred by individuals and groups into the organization, [ . . . ]
[which] includes systems, structures, procedures, and strategy” [68] (p. 525). Institutionalization is a
continuous process, but there can be significant discontinuities, e.g., when formal institutions such as
Acts are changed. In practice, it is often difficult to distinguish between double and triple-loop learning,
as informal institutional change may remain implicit [20,25]. In relation to water management, error
detection is involved with perceiving risks to the water-environment system, analyzing, and presenting
the risks. Error correction is represented by decision making that may (or may not) take action to
avoid, reduce, or prepare for the risks. (Figure 2). Depending on the depth of error detection and
correction, the system is adapted at different levels [69].

Figure 2. The three loops of learning [54] adapted to include risk perception and critical reflection and
error correction [69].

The most interesting learning for systems change is triple-loop and related double-loop learning.
To emphasize the systemic character of social learning of interconnected elements in governance,
we use the concept of the urban “learning infrastructure system” as another term for triple-loop
learning. This paper studies the flaws, or barriers, in this system. Ideally, the learning infrastructure
captures the complex interconnected causes and effects in urban areas to provide fullness of learning,
including communication, coordination, and decision making [70]. Here, the basic assumption is
that social learning supports better outcomes [71]. This is not always the case [27] and this could
be explained by flaws in the urban learning infrastructure, with inadequacies in error detection and
correction affecting the behavior and ultimately the identity of the system [72].
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The focus here is on the process of strategizing, spatial planning, implementation, and management
by the urban water system that includes its actors and stakeholders [39,73]. Resilient and sustainable
outcomes of such a process require the interaction of a diverse set of formal and informal actors and
institutions nested at multiple levels and hierarchies [9] (Figure 3). From these interactions, we have
identified social learning barriers between or within groups [74].

Figure 3. The system under study: the urban planning and development process, including its actors,
and the urban water system at various levels. Adapted after [73].

3. Methods

3.1. Research Design

The research design applied here is a multiple case study with two cases: urban planning and
the decision-making process related to critical water issues in Malmö and Gothenburg. It attempts to
develop a comprehensive understanding of a phenomenon and develop related theory [75]. The similar
or contrasting results across the two cases will help formulate more general findings [76]. The actors’
own perspectives and experiences are central because the important reality that can explain action is
what the actors perceive it to be [77].

The cases were selected to provide critical insights from urban areas in the forefront of sustainable
governance, climate adaptation, and densification. Sweden ranks fifth globally on the Environmental
Performance Index [78]; Gothenburg and Malmö are Sweden’s second and third largest cities. Thus,
any findings on failures are most likely to be valid for all, or a large range of cases, making it a critical
case [79].

3.2. Data

Semi-structured interviews were held, using an interview guide (see Appendix A), which was
adapted to the natural flow of respondent’s answers [77]. Thirty interviewees were selected through
purposeful and snowball sampling, to ensure they represented all relevant stakes [80]. Interviewees
included mainly national (2) and regional planners (5), city politicians (5), city planners (11) including
three working at utilities, private sector actors (4), and experts and scientists (3) (Appendix B).

All interviewees were promised confidentiality and gave informed consent. The interviews
lasted about 60 min on average and were conducted mainly face-to-face in June 2018 (Malmö) and
November 2018 (Gothenburg and nationally), complemented until March 2019 by telephone interviews.
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All interviews were digitally recorded and later transcribed. Scientific and grey documents from
the cities (comprehensive planning documents, strategies, etc.) were used as complementary data.
See Supplementary Materials for additional interview responses.

3.3. Data Analysis

Data were analyzed using coding, following a grounded theory approach [81]. First, all data
related to error detection or error correction were selected, using the theoretical framework presented in
Section 2 [82]. Concerning error detection, statements on phenomena that hid or prevented information
from reaching decision making were selected. Concerning error correction, statements related to
decision making were selected. Secondly, an initial set of themes and categories was developed and
applied to this material (“open coding”: [81]). The first results were then sorted, identifying patterns
and interpreting findings. In this step, codes were grouped into higher-level categories (“selective
coding”), e.g., financial, institutional, and working culture. Then, these categories were linked to
each other (“theoretical coding; [82]). This step also involved document analysis and comparing the
findings that emerged from the data with existing studies from Sweden and other countries [82,83].

3.4. Case Studies

Gothenburg (579,281 inhabitants) and Malmö (344,166 inhabitants) are the second and third
largest cities in Sweden [84]. They are critical for investigating barriers to social learning concerning
sustainable and resilient water governance and management for several reasons. Firstly, they are at
risk of increasing water-related hazards, e.g., rising sea levels, pluvial (rain) flooding, and fluvial (river)
flooding. However, only Malmö has experienced a major extreme pluvial flooding in recent years
(2014). This may have affected social learning on flood management [85]. Secondly, both cities aim
for densification to address the housing shortage [86] and preserve agricultural land [14]. Moreover,
both cities include sustainability and nature-based solutions in their official strategies to address
water-related hazards [87–90]. Green areas already make up c. 64% of the total urban land area in
Gothenburg and 46% in Malmö [91]. Thirdly, resources and knowledge are plentiful, and in many
respects, the cities offer many best practices. Fourthly, both cities are attractive for real estate developers.
This means they can impose more demands than less attractive municipalities can.

3.5. Land Use Planning, Implementation, and Management Process

In Sweden, municipalities have primary responsibility for urban planning and development,
including water and sanitation services [92] (ch. 1, 2 §). They are required to have an up-to-date
comprehensive plan (CP) [92] (ch. 3, 1 §). Following a broad consultation process, the CP should
indicate the intended use of land and water areas; how the built environment should be used, developed,
and maintained; what other public interests should be considered; and how national interests and
environmental norms and goals will be met [92] (ch. 3, 2–18 §). Although the CP is not legally
binding [92] (ch. 3, 3 §), it is meant to guide detailed development plans (DPPs), coordinated by the city
planning office, and permits that are legally binding and regulate the exploitation in more detail [92]
(ch. 4).

In Gothenburg the current CP was adopted in 2009, and a new CP is planned to be adopted in 2021.
Three groups of activities have been identified as part of climate change adaptation: (1) elevating
the quay, (2) building storm surge barriers, and (3) addressing the flood risk on land [93]. In Malmö,
the current CP was approved in 2014. Malmö city has a history as a forerunner in stormwater
management (“Sustainable urban drainage systems” (SUDS)), initially thanks to a pioneering drainage
engineer [94]. Therefore, in Malmö, there are several SUDS initiatives [95] that were effective for
handling the extreme rainfall in 2014 [96].
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3.6. Role of Regional Level

Sweden is a decentralized country with limited planning at national and regional levels.
Municipalities have a “planning monopoly”, including spatial planning and other main areas of concern
to inhabitants. The national level has some influence on spatial planning, e.g., it has a supervisory
and advisory role via county administration boards (CABs). CABs can, for example, express views on
CPs, but the municipalities determine whether to take account of those views. When a municipality
develops a DDP, it also has to consult with the CAB, which can intervene on issues that concern
national or intermunicipal interests, environmental quality standards, health and safety, and the risk of
hazards such as floods or erosion [92] (ch. 11, 10–11 §, 15 §). For example, CABs apply the National
Board of Housing, Building, and Planning guidelines that recommend new developments should cope
with a 100-year rainfall event [97,98].

Other regional bodies include the regional council, responsible for health care, regional development,
infrastructure planning, public transport, and culture. At the sub-regional level (e.g., the Scania region
for Malmö and Väst (west) region for Gothenburg), several municipalities have formed an association
to cooperate on, for example, planning and climate adaptation [99].

4. Results

Here we will describe error detection and correction in the two cities (Sections 4.1 and 4.2) as
well as the factors influencing error detection and correction (Sections 4.3 and 4.4). A summary of the
factors is provided at the end in Figure 4 and Appendix C.

Figure 4. A summary of the multiple social learning barriers, described in more in detail in Annex C,
for realiszing green goals in the comprehensive plan as mapped on to the analytical framework (figure
adapted from Figures 1 and 2 by the authors).

4.1. Error Detection

The identified barriers to error detection are related to planning (Section 4.1.1), financing
(Section 4.1.2), the densification mantra (Section 4.1.3), and knowledge building (Section 4.1.4).

4.1.1. Water Planning at the Right Level

Gothenburg and Malmö both have ambitious plans for water management, but their approaches
differ. Gothenburg has a vision to be “the world’s best city when it rains” [100] and has developed
more planning materials (M7). For example, it has developed a “thematic plan” for water management,
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which complements the CP by providing detailed guidance on how a sustainable and robust city should
be achieved. This plan gives generic requirements guidelines for DDPs that, if followed, increase the
likelihood they are approved. Additionally, Gothenburg is the first Swedish city to have a “structural
plan” for floods, based on a hydrological model managed by the Department of Sustainable Waste and
Water. Learning from Copenhagen, Gothenburg is also developing “action plans” for the sub river
basins, which also balance other interests with water [101].

Malmö used to have a thematic plan for water management [102], but since 2017, its main
strategies and guidelines have been integrated into the CP [88]. Since 2017, water service company VA
Syd has spearheaded an initiative for nature-based solutions in stormwater management (“Together
we make space for water”). Malmö does not have structural plans, but the city’s internal working
processes aim to consider flood risk in individual DDPs. This is assisted by a water planner, who also
keeps track of the effect of DDPs peak flows (M6; M9; M10). This process has grown organically in the
recent years in the municipal planning offices because of awareness raising. The water planner can,
if involved early, coordinate the effects of several DDPs, e.g., planning for a retention area upstream in
public green spaces (M6).

Only recently has urban development planning in both cities developed an overview of the impact
of land use changes at river basin level on water flows. For many years, the increase of hard surfaces
contributed to the creeping increase of flood risk in “urban rivers”. For example, in Gothenburg,
an urban river has built up to such a degree that models predict the risk downstream of a meter-deep
flood at Sahlgrenska hospital’s emergency entrance (G22; G26).

4.1.2. Lack of Systemic Valuation and Costing of Nature-Based Solutions

Adapting existing developments by replacing pipes with open stormwater has proven effective
for flood protection while also having other benefits, e.g., creating recreation areas [96]. Augustenborg,
a low-cost housing area in Malmö, retrofitted in 1998, is often used as best practice. However, this was
more than 20 years ago. Available financing is perceived as the great bottleneck for introducing
adaptation measures, both at local and national levels (M2; M3; M5; M7; M8; M11; M15; G21; G22,
G24). One interviewee perceives the need for systemic change: “We need to tear up many old ideas
and cultures around this and realize that a myth about sustainability is that it is green and nice and
realize they are quite tough issues [ . . . ] This requires abandoning ‘square economy’ and ‘square
technology’ methods and ways of working and instead to value what is important and to work with
more functions in one solution” (G25).

A related issue is the lack of valuation of ecosystem services. One politician argued the lack of
green space is because 70% of the land is private and outside municipality control (M3). Cost–benefit
and life-cycle analysis tools are useful in comparing different options but are not used much, or at
all, in the two cities. Some interviewees think they should be standard routine (G22). As they are
not, ecosystem services provided by nature-based solutions (e.g., flood mitigation, recreation, and
biodiversity) compared to solutions such as pipes are not systematically considered (M3). Instead,
higher maintenance costs and space requirements are deterring factors (M5; M8; M11).

Another issue is the lack of cost sharing of construction and maintenance of nature-based solutions
by all beneficiaries (G21; G22; M3). Each department has its own budget, making it cumbersome and
risky for sectors and their responsible politicians to co-fund actions across departments. “Schools
and sports venues have great potential to handle large amounts of rain, but the costs are put on those
paying the rent for the particular building, which is another budget [ . . . ] that is quite a large problem”
(M4). Thus, there are strong incentives to save the budget for “core activities”.

One result of the unclear priorities and lack of decisions at strategic, CP level is that much is left
to the private developer of a DDP who “runs the show” (G19; G28; N30). Private real estate developers
and investors are diverse, some more sustainability-oriented than others (M15). However, there are
few economic incentives to implement nature-based solutions. Instead, the industry is driven by the
profit motive, which leads to unsustainable choices (M9; M13; M15; G18; G19; G21; G25; G28; N30).
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Awareness and understanding of the benefits of nature-based solutions is not sufficient for change:
“Everyone wants to take care of the water until they realize they have to build one house less; then there
are not many who want to do it anymore” (M9). The cities use the “green area ratio” for each DDP (M5;
M8) [103]. However, it is seen as a rather blunt instrument, only measuring green surface area and not
specific conditions for ecosystem services [104]. It is also difficult (who pays?) to make interventions
outside a specific DDP to mitigate flood risk, although it may be much more efficient (G16; G21).
However, “compensatory measures” sometimes make it possible, in both cities, to include (e.g., green)
elements elsewhere if they cannot be realized in the DDP area (M7; G21) [103].

Absent adequate economic incentives and a lack of trust in the private sector, planners in both
cities see the need for more regulatory “muscle”, including clarity on financing models, sanctions,
and access to private land, to ensure nature-based solutions are integrated in the whole city and not
only on public land (G20; G21; G22; M4; M9). However, some interviewees saw the adoption of
more sustainable solutions as a matter of time and emphasized the importance of knowledge building
and dialogue.

Introducing different budgeting and holistic valuation methods would, according to many interviewees,
promote better decisions and create more sustainability (G21; G22; G23; M3; M6; M9; M11; N30).

4.1.3. Densification “Mantra”

Politicians’ focus on densification (Section 4.2.1) was shown to influence error detection in several
ways. Stress seemed to be a common factor in both cities:

• Stress discourages collaboration and innovation—Many interviewees mentioned that stress to
produce housing discourages collaboration across different municipal departments, innovation,
learning, and knowledge building (G16; G19; G21; G23; G24; M5; M6; M8; M9; N30). There is only
time for already planned activities done in well-established ways. “Because you have too much
to do, you don’t have the energy to look outside of your own box” (G21). Some departments
are perceived as more open to innovation, while others resist due to an already overwhelming
workload (M9) [14].

• Hasty strategic planning—One interviewee did not think the Gothenburg CP revision process had
allowed sufficient discussion on how to do “green densification”. In a process lasting 1.5 years,
working groups had informed the CP, but the process was focused primarily on information
sharing and had stopped prematurely (G23).

• Negative consequences not discussed—Malmö interviewees reported a reluctance among planners
to highlight negative consequences of a DDP to politicians. Instead, they try to “sell” the DDP to
achieve approval (M6; M9). Additionally, in both cities, there is information overload: politicians
have a lot to read and decide in a short time, leaving little discussion for individual DDPs
(G16; G19).

• Difficult to raise concerns—Interviewees in Gothenburg mentioned that, due to the densification
paradigm, “softer” concerns for well-being were difficult to raise (G28). However, the CAB
sometimes intervenes against the development of unsuitable areas, e.g., along the coast and water
courses (M12).

4.1.4. Other Knowledge-Building Barriers in the Organization

Mainstreaming new knowledge and innovations in the city organization seemed to be challenged
by various factors:

• Groupthink—One interviewee reflected on the approach to collaboration and learning, which assumed
problems can be solved by sitting at the same table. While different perspectives are welcomed,
consensus is the unspoken goal and preferred to deeper learning to prevent delays (G24).
Another interviewee described the need for skill and experience to mainstream sustainability
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issues. In contrast, the setup of an Agenda 2030 secretariat in Malmö, run by younger people,
was perceived to have isolated the issues (G23).

• Internal knowledge transfer—To create synergies, “green knowledge” and its role in adaptation
needs to spread to city planners and other units that deal with similar issues. This requires
“internal education” in both cities (M9; M12; G23). However, knowledge-building does happen,
through highly appreciated events across departments with invited external experts (M5).

• Innovations linked to individuals—According to one interviewee, one of the main issues was
that innovations were linked to individuals and not integrated into the city departments and at
management level. If these individuals leave, knowledge-building must start afresh (G26).

• Knowledge transfer to city leadership is challenging—When issues are complex (such as water)
and there are many steps between decision maker and expert, information may get distorted
along the way (G22; M2; M9).

• Collaboration with academia is challenging—Research was perceived as too distant from real
problems (G16; M10). “Sometimes we need concrete things, but research is not very concrete.
If we ask researchers to help us look at something, they often reply: No, this is not research, it is
implementation” (M10). Also, planners need to lead on the solutions: “There are many people
who say how we need to work to make it better—and then it is good to get input on that. But then
we have to sit and find the solutions ourselves, it has to come from us” (M10).

• Institutional memory—High staff turnover is a factor in both cities. New people do not know
the history and there is no systematic way of learning from experiences (G24; M15). However,
guidelines for DDP internal working processes are continuously adapted (M5). Additionally, key
decision-support documents provide an important institutional memory of the last ten years (G18).

4.2. Error Correction

Decision making or error correction was found to be overly focused on densification without
greening, i.e., grey densification (or error creation). At the same time, the policy landscape was seen as
very complex, full of goal conflicts that had to be solved at local level.

4.2.1. Densification “Mantra” to Address Housing Shortage

All interviewees perceive that politicians push hard to correct the housing deficit—some describe
it as a “mantra” (Section 4.1.3) or “housing shortage panic” [14]. “There is an enormous pressure from
the politicians, and the city planning office is under pressure to produce housing and workplaces,
and for them this is the main goal” (G23). One interviewee argued that the “panic” meant there was
no time for rethinking densification, including “infill” development (G19) [105]. According to many
interviewees, the densification mantra has resulted in a lower priority for sustainability issues at both
national and city level (M8; G19; G21; G28; N30). For example, to reduce costs and speed up the
building process, changes to legislation have prohibited some municipal demands on urban developers.
Therefore, the ambition for a dialogue in Malmö between real estate owners and the municipality to
stimulate sustainability had to be reduced considerably [106] (M8). However, interviewees from the
private sector and right-wing politicians still think the DDP processes take too long and the cities have
too much influence over the development process (G17; M1; M2).

4.2.2. Generic CP and Many Overlapping Policies Leading to Goal Conflicts

Many respondents considered the CP should play a more important role to support the handling
of goal conflicts at DDP level. Without sufficient strategic support and given limited capacity (time),
systemic thinking and acting was seen to get lost in more daily “firefighting” (M4; M9; G19; G21;
G24; G25; G28; N30). Two interviewees from both cities also pointed out the CP had become less
concrete over time, with more text and fewer maps (M8; G19). One interviewee saw the fuzzy
texts as creating the false impression that issues will be addressed and solved (M6). More strategic
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clarity could improve implementability and make collaborative planning less cumbersome and time
consuming [107]. For example, requirements for developing housing at a certain level could be set
for areas already at risk of floods, including private land (M6; M9). However, some interviewees
believed the CP is fit for purpose, and the problem is rather that in the implementation phase, planning
documents are not followed (M2; M3; Section 4.3).

The fuzziness is further increased by an overwhelming number of national and local plans that are
sometimes contradictory, without any priority between them (M2; M6; M10; M12; M14; M15; G25; G28).
This issue was mainly stressed by Malmö interviewees: “I think it is a problem that the green plan says:
‘Malmö should be the most green city’, the Development plan says ‘Malmö should be the most dense
city’, and the extreme rainfall plan says ‘Malmö should be best at that’, but you never weigh them
against each other” (M10). Politicians highlighted that one reason to keep strategic documents generic,
vague, and ambiguous is to avoid handling difficult economic or political consequences (M3; M2).
Vagueness and ambiguity can have many advantages within organizations, e.g., increased flexibility
and creativity [108]. However, they can also be used as a way to avoid liability. Interviewees in both
cities considered the lack of priorities and coordination as slowing down the urban development
process (M15, G21, G24). However, eventually priorities are set by politicians. In Malmö, one politician
perceived social issues as always to be prioritized before environmental (M3).

4.2.3. Lack of Legislation

Two of the issues identified in error detection are linked with a deficit in national legislation.
First, water planning is not regulated to occur at river-basin level (see Section 4.1.1), and there is no
legislation facilitating water management across municipalities and DDPs (M9; G16; G22). However,
the Stockholm and Gothenburg CABs are exceptions (M6; M7). Changing water flows for the common
good is in general difficult, as legislation is focused on private rights. An old system of joint property
societies gives exclusive rights to all landowners linked to the water body. For these, the amount of
water flow is set by court rulings. Changing them requires unanimous agreement of all involved, but
many joint property societies are no longer active, their members unknown (M12; G20; G28; N29; N30).
Interviewees from the transport administration mentioned planners often want to use road drainage
for the DDPs, as they are properly managed. They have sometimes allowed it, but cannot admit to it
on paper, as they would then be responsible for maintaining quality (G28; N29; N30).

Secondly, many interviewees mention there is a lack of municipal control on existing development
on private land to limit risks (M4; M10; M12; G16; G21, see Section 4.1.2). The Planning and Building
Act has been amended in accordance with the climate adaptation strategy [109], but this only regulates
new developments. For existing developments, individual land/house owners are responsible, but their
willingness to carry out measures varies (M4; M10). Consequently, all measures are taken on public
land so that government has long-term control over them (G20; G26). The lack of coherent control
is summarized by one interviewee: “Responsibility sits with individual actors, but the solutions are
needed at the large scale” (M12). In general, legislation changes often target this Act, but there is need
for coordination with, and updating of, many other Acts, e.g., the Environmental Code (M9; M10;
G18; G20).

4.3. Receptiveness to Error Detection

Many interviewees from both cities testify that siloed organization and lack of leadership at
national and local levels contribute to system fragmentation (M4; M15; G5; G18; G20; G25; G26).

4.3.1. Siloed Organizations at City Level

One major issue identified by many interviewees is the siloed organization in the cities, as seen in
Figure 5 (M2; M3; M5; M9; M15; G20; G25; G26; G16). Different departments and thematic committees
work independently and address different interests. They apply their own rules, strategies, and guidelines
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and have their own routines and ways of working. In Gothenburg, silos are also exacerbated by long
physical distances between departments (G21).

Figure 5. Siloed management creates issues for detailed development planning and implementation,
where a lot of goal conflicts must be solved. Different departments have their own unique perspectives
and priorities, working according to a multitude of overlapping policies. For a developer, for example,
the city seems to consist of many actors.

The silo division results in several barriers to collaboration and learning:

• Competing departments have an “us and them” attitude, instead of coordination and multifunctionality
or working as a team for the common good of the city. For example, in DDP planning, many
people come together from different departments, but it is difficult to make decisions, as they all
defend their interests (G18; M3; M15).

• The decision making in these multi-departmental groups can also be slow and difficult, given the
need to go back and get line approval, which may even stall processes (G24). This democratic
process of multiple actors ruled by silos and their respective policy documents (see Section 4.2.2),
is so diffuse that an interviewee has called it a “cloud” (M9; M15).

• Lack of communication, understanding, and trust—Silos make it difficult to coordinate the steps in
the DPP process between the departments (M5). Clear communication of departments’ requirements
was perceived as helpful but challenging due to time constraints, lack of understanding, trust, and
personalities (M5).

• Myths and fears—Adopting innovations seems to be difficult as there are many myths and fears
surrounding them (M3; M5; M9). For example, many people interpret nature-based solutions as
wetter (and muddier) environments (M4; M6; G19).

Several interviewees saw the siloed organization as the historical legacy of dominant leaders
who for many years shaped the cities’ urban development (G19; G24; M3). Now, new people have
come in with a more collaborative leadership style, but the city organization has not yet developed an
integrated, systemic view, which also contributes to a fragmented approach (M3; M15; G25). “We are
far from thinking sustainably and transition to a sustainable society. Now, we are working with a
fragmented approach. We need a much bigger holistic picture” (G25). However, other interviewees
consider “Gothenburg to have forward and a holistic thinking” (G22).
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Cross-departmental planning is underway in the two cities including strategic planning at higher
levels, bringing in all issues and synchronizing input from different actors in a timely way. For example,
in Gothenburg, the city council has assigned the city executive office to investigate how they can
improve collaboration and develop new routines for climate adaptation. So far, only the regulations for
the different departments have been adjusted. For example, the Department of Sustainable Waste and
Water has been delegated a coordinating responsibility for water across the silos, which was perceived
as providing important support for integrated solutions (G21).

In Malmö, a cross-sectoral working group for extreme rainfall was established, which concluded
there was a need to hire a water planner. One interviewee, however, considered that such groups
would not be needed if management were more supportive of collaboration, coordination, and holistic
thinking across silos (M3). Another interviewee suggested solving the silo problem by allocating
flooding and adaptation as a prioritized task to one of the political thematic committees instead of
spreading it over multiple sectors. This would result in quicker decisions and clearer priorities (G20).

4.3.2. Missing Leadership and Organization at Multiple Levels

Interviewees from both cities see a need for more national engagement and less fragmented
organization at multiple levels (M4; M13; M14; G16; G20; G28; N30). There are many national
departments and agencies involved, posing barriers to coordination, learning, and action (G21; G20).
More national engagement, combined with a systemic view, would have speeded up many of the
needed adaptations: “Support from the national level has been missing, for example in terms of
financing models and models for responsibilities, and the state is very passive. Only now have they
started to act, but too little” (G20). The CABs have the mandate to coordinate but no real authority,
due to the municipal planning monopoly (M14; G27). This results in inaction. In addition, the dual
role of the CABs—regulation/surveillance and support—is seen as problematic (M13; M14; G20).
Some interviewees from Gothenburg highlight the need for cost-sharing between local and national
levels, such as for large-scale infrastructure, e.g., the planned storm barrier in Gothenburg (G4; G16).

4.4. Responsiveness to Error Correction

The results illustrate that implementation does not follow from strategic planning. Although
both cities have ambitious targets on nature-based solutions stated in their respective CPs, many
interviewees report this is not reflected in actual land use (M3; M4; M5; M6; M8; M12; M15; G16; G21;
G22; G24; G28). “We said in the last CP from 2014 that we will build a city that should be denser
but also greener, but to be honest we have not seen the effects of that” (M4). This is perceived to be
caused by a lack of understanding of implementation (Section 4.4.1), the difficulty of changing existing
working cultures (Section 4.4.2), and a lack of knowledge (Section 4.4.3). This limits the space for
innovation (see Figure 6).

4.4.1. Strategies and Plans Lacking in Understanding of Implementation Realities

One issue raised by some interviewees was the lack of understanding by strategists and planners
of the realities of implementation (G16; G24; G25; M5; M9), e.g., costs (G25). When implementation
needs to solve all practical problems, priorities needs to be made and some planned measures are
cancelled without discussion (G16). Thus, three interviewees saw a need to talk about economy and
implementability earlier in the urban development process (G16; G24; G25). For example, Frihamnen,
the former harbor area in Gothenburg, was prized for its development plan, but this was abandoned
after a year as it was too costly. A researcher expressed surprise: “How was this possible? Why did
they not calculate the costs earlier, and look at the physical conditions, which was a reason the plan
was too expensive?” (G24).
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Figure 6. The generic fragmented process and reduction of innovation space in detailed development
planning due to different drivers.

4.4.2. Difficulty of Changing Routines and Working Culture

Another reason given for shifting the course of implementation is the difficulty of changing existing
routines or working cultures, both at the city and city department levels. Interviewees considered
that actions were not supported by investigations or tools, but based on routines, assumptions,
and sometimes fears and mistrust (G16; G21; G22). “We have always done it this way, and they don’t
get it anyway” (G16). “This demands a lot in terms of learning across the borders and collaboration and
cross-sectoral work” (G23). In other cases, the difficulties are related to how the whole organization
is structured. Some interviewees mentioned an “implementation deficit”; solutions are available,
but people do not have the specific tools or mandates how to implement them (G21; G23; M9).
This relates, for example, to the need for a different financing model for nature-based solutions
(Section 4.1.2). One planner said that when the roads and housing departments work out the details,
they prefer low maintenance costs and often favor concrete over nature (G5; M8). The thematic plans
in Gothenburg were considered to influence the working culture positively by putting demands on
developers and making it easier to fund nature-based solutions within different departments (G26).

4.4.3. Need to Develop City Actors’ Knowledge

To introduce and implement adaptations, the knowledge of different actors (real estate owners,
politicians, planners) needs to increase (see also Section 4.1.4). Many interviewees considered real
estate owners the most important, as already developed urban spaces cause the biggest risks. Therefore,
they need to be involved and understand the value of managing water and creating green spaces
in a larger context (M10; G18) [14]. They need to become more aware of how to build houses in a
different way to cope with increasing heat waves, etc. (G18). However, engaging in dialogues for
knowledge development was experienced as a slow process, and real estate owners are not aware of
their responsibilities and what needs to be done, often ignoring the issue.

5. Discussion

In this section, we will discuss the results of the two case studies and their implications for social
learning theory and for systemic and transformative learning and management strategies. We will end
with the limitations of the research and recommendations for further research.
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We found multiple social learning barriers for realizing the green and adaptive goals in the
comprehensive plan (see Figure 6 and Appendix C). First, there are several barriers related to error
detection or risk perception, which make a collective (social) learning more difficult. For example,
the lack of systemic valuation and costing of nature-based solutions means a lack of risk perception
about these values. This is a common phenomenon and has often led to a situation where the values of
nature are not realized and recreated in urban spaces until they start to be scarce [34]. Such awareness
can be slow to develop as shown by acid rain, climate change, droughts, desertification, and famines,
for example [110]. Risk perception is determined by socio-cultural standards and cognitive bias,
e.g., preferences and norms, in contrast to physical standards, which makes it also susceptible to
political agendas and discourses in society, such as the densification paradigm [111]. In the same way,
norms are well known for inhibiting double-loop learning [51]. For example, the pressure to deliver on
high volumes of housing (adhering to norms) was shown to reduce space for collaboration through
groupthink, which inhibits critical voices and knowledge building on green and adaptive solutions.

To address the perceived risks with error correction, the results illustrate that many different areas
would need to be simultaneously addressed to adapt the system to support greening the city. It is
known that various processes of social learning are needed to build risk awareness with decision
makers and the public [42]. However, the results illustrate the large step between risk perception
and decision making on (adequate) solutions. For example, many interviewees, both planners and
politicians, identified financial mechanisms as a barrier; however, such decisions would need to become
accepted by a broad segment of decision makers at executive level. The challenge is then to transmit
the risk perception in an effective way and build the evidence so that it is well received [112]. However,
it has been shown that even if decision makers have gained knowledge about the severity and causes
of problems and the benefits and risks associated with various policy alternatives, individual ideology
or interests and the exercise of power often override this [113]. We refer to this difficulty of connecting
error detecting and correction below (see Section 5.1) as opacity.

In addition, we found that siloed organizations and fragmented and weak national support make
error correction/decision making less receptive to error information. It was perceived to be difficult to
create understanding with other departments that had their own interests in focus and not necessarily
the interest of the whole city. Here, the appointment of the Department of Sustainable Waste and Water
(Gothenburg) to coordinate responsibility for water across the silos and a cross departmental working
group (Malmö) is a very important intervention and makes the system more receptive to learning and
risk perception.

The results also illustrate how correcting or adapting the more strategic aspects of the system
may not be sufficient as there may be resistance to error correction in implementation. For example,
working cultures that prefer already established actions within the familiar frames (i.e., single-loop
learning providing a barrier). Various conditions for implementation also play a role here, for example
financial incentives and budgeting; which calls for consideration of these factors earlier in the planning
process. This requires increased collaboration between different actors and in this process learning
from but also building knowledge and awareness with planners, implementers, real estate developers,
and owners.

Addressing these social learning barriers is critical to adhere to the comprehensive plan, as it
ought to be a document with credibility and legitimacy. Unfortunately, discrepancy between plans and
real land use is not an unusual phenomenon (e.g., [114,115]). Here, the insights from this study could
contribute to recognizing and remedying the barriers to learning and change.

The results illustrate an “adaptation inertia” in the system, where social learning barriers,
influenced by both governance elements such as legislation, forms of collaboration (e.g., bridging silos),
and socio-cognitive elements (norms, paradigms) play an important role. The dynamics of adapting
a governance system has been described in the policy learning literature. Incremental changes in
policy, ideas and discourses is known to occur [116]; however, most theories point out that the social
learning is sped up at certain moments in time. Some use the metaphor of “punctuated equilibrium”,
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where long periods of incremental change are punctuated by brief periods of major policy change
where paradigms can change rapidly [117]. Other theories refer to moments when rapid changes occur
as “windows of opportunity” [112]. The irregular pattern of policy change is attributed to the same
factors determining path dependency, where different frictions slow down the policy process [118].
However, over time, “pressure” builds and accumulates within the policy subsystem until a large and
dramatic policy change results of conflict or extraordinary effort [119]. The barriers to social learning
identified here can contribute to the understanding of these dynamics.

5.1. Three Types of Flaws

The results show how the social learning infrastructure in Gothenburg and Malmö is flawed in
three different ways (see Appendix D, Figure 7).

Figure 7. Flaws in systemic approach, opacity, and process.

First, there are systemic flaws, where parts of the system are not connected to the whole.
For example, (small-scale) DDPs are only recently being connected to more holistic river-basin planning
(Section 4.1.1). Additionally, there is a lack of holistic valuation of ecosystem services (Section 4.1.2).
Receptiveness to error detection is reduced by siloed organizations that most often detect errors relating
to their sectoral interest (Section 4.3.1). The many policy documents produced by each silo overlap,
resulting in many goal conflicts. In the more detailed planning phase (see below under process),
this results in “firefighting” and a loss of the systemic thinking present in the CP (Section 4.2.2).

Secondly, there is a lot of opacity. There are many institutional barriers to error detection and correction
and between error detection and correction. Even if all the tools to achieve a systemic approach in
error detection are available (e.g., all ecosystem services could be included in a cost-benefit analysis),
this information is not required because different actors, often with different perspectives, power,
and interests, are involved in error correction. Additionally, it is hard to communicate errors if this
challenges dominant paradigms, e.g., the densification mantra (Section 4.1.3) [51,120].

Thirdly, there are process-related flaws. The lack of a systemic approach results in strategies
and planning, and even decisions, being disconnected from implementation. Business as usual,
combined with the need for sectoral effectiveness, creates little space for innovation, which results
in implementation “having its own life” (Section 4.4). In both cities, a lack of financial incentives,
time, and knowledge were seen to reduce the receptiveness and willingness to adopt innovations.
There was a resistance to learning new ways of seeing and doing things and, not the least, to
“unlearning” old ways, implicit assumptions, and norms. This is related to the tension between
existing certainty of established routines and practices vs. the uncertain outcomes and rewards of
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innovation [68,121,122]. Additionally, strategic actors (including planners) in the two cities sometimes
did not seem to understand the constraints, including financial, of the actors in the implementation
process, partly because of lack of interaction. This calls for knowledge co-production involving
planners and implementers, and possibly for academia to support collective understanding and actions.
Such strategies could promote unlearning by facilitating strategic deliberations, building trust [64,123],
and developing a broader understanding shared by multiple actors.

These insights contribute to the empirical knowledge about which barriers there are for implementing
planning. This knowledge is often missing, because even though planning processes are supposed to
be evaluated, this rarely happens [40].

5.2. Learning Flaws Lead to Undesirable Outcomes

In both cities, these flaws lead to a discrepancy between the goals set out in strategic planning
documents and actual land use. Specifically, this relates to sustainability goals of including adequate
risk-reducing nature-based solutions (e.g., Section 4.4). Strong underlying factors are the political
goals of densification and strong economic and social drivers, on the one hand, and a lower priority
to environmental sustainability, climate adaptation, and risk reduction, on the other. The result is
increased risk, contrary to the CP communicated with citizens. Citizen involvement could potentially
help question and provide a counterweight to the implicit assumptions of densification, assuming
citizens want sustainable and resilient cities. This could improve transparency and bring actual land
use in line with sustainability goals.

5.3. Imperative for a More Systemic Management Paradigm

We found useful the systemic approach to social learning in terms of error detection and correction
applied here for identifying issues and remedies for good urban water governance. Therefore, we expect
it also to be useful in other forms of environmental governance. It can be used to identify multiple
intervention points, approaching urban water governance as a complex web of interlinked issues and
remedies. This can be contrasted with an approach that looks at remedies as isolated interventions in
individual silos.

We have summarized a strategy for systemic learning for urban water governance in Appendix E
and Figure A1. The realization that systemic approaches are desirable is not new [1,2]. Systemic analysis
has long been promoted by academic literature and has also been applied to policy [124,125]. However,
this approach has not gained much ground in practice, apart from some success of “soft systems
approaches” [126] and network analysis [127]. One part of the explanation may be the complexity
of systems analysis. Instead, for over 30 years, more disaggregated approaches, e.g., “new public
management”, have been preferred. One of the key recommendations of new public management has
been to deliberately disaggregate large, multifunctional public bodies and replace them with a series of
single-purpose bodies delivering specific services. Although arguably more operative and efficient
in the short term, this approach has been criticized for limiting innovation, as it focuses on efficient
use of resources in a single sector only [122,128]. There is a surprising lack of evaluation of the new
public management approach [128]. However, related studies show larger structural reforms have
little impact on overall performance, which would have been expected if the new public management
approach had been more efficient overall [129]. The evidence given here shows that social learning
theory could contribute to more systemic public management.

5.4. Limitations of the Research and Recommendations for Further Research

The number and type of interviewees in this study is only a smaller representation of the views
and perspectives present in the two cities. However, having identified common issues that many
interviewees in both cities have mentioned, and finding support from literature, we consider the results
to be verified. Semi-structured interviewing also means that different topics are brought up in each
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interview that cannot be covered by all interviews, making some statements seem less supported than
they may really be.

While the recommendations may be only partly relevant for other cases, we think the generalizability
of this study makes more general conclusions possible. However, this study would benefit further
comparison with other cities aiming to achieve multiple goals of densification, sustainable development,
resilience-building, and climate adaptation.

This paper has raised questions about the role of systemic approaches on urban development.
We conclude that future research on this needs to be well-grounded in practice, through action research
and co-production of knowledge, to look for answers about why systems approaches are very much
promoted in theory, but not well implemented in actual systems. Perhaps there are great challenges
in operationalizing and implementing systems approaches, including understanding non-linear
feedbacks, deeper systems structures, and long-term processes [130]. However, the alternative is not
sustainable, nor resilient. Finding ways for more systemic management approaches could contribute
to society through different forms of organizational planning and valuation approaches, developing a
new systemic public management.
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Appendix A

Table A1. Interview guide.

Theme Questions

1. Fulfilling goals: climate adaptation +
sustainable development +
densification = impossible equation?

• I have read in the Comprehensive plan (CP) about the goals of densification
and at the same time a sustainable/green city and adaptive capacity taking
care of extreme waters. Is it possible to reach all these goals?

• Are there prioritizations that are needed, which means that one of the goals
will not be fulfilled?

2. How to ensure green areas for
climate adaptation?/How do you
build resilient and sustainable?

• What is needed to build a city that is robust and adapted to climate change?
• Is there clarity on how this should be done?
• Are the good examples replicated? Why, why not?

3. Efficiency and fora for good
collaboration in the administration?
(In implementation, decision-
and working-processes)

• Can you describe the processes and forms for the collaboration/cooperation?
• Do you think that implementation strategies, working and decision

processes are working well in the administration so that you can reach the
goals in practice?

• What do you think of the efficiency and forms of collaboration and
communication (e.g., in different thematic committees?)

• Would there be room for improvement in the forms for collaboration
and communication?

• Have you got suggestions for constructive solutions to improve
implementation strategies, decision and working processes?

4. Where does learning happen?

• How and where does learning happen in the described
collaborative process?

• Who is learning?
• What factors influence learning according to your experience, e.g., what

environments/situations stimulate learning?

http://www.mdpi.com/2071-1050/12/17/6916/s1
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Table A1. Cont.

Theme Questions

5. Are there barriers to learning?
Norms and rules in communication
and behavior The barriers are not
easily identified as it may be a
behavior of which people are
not aware.

• What provide barriers/inhibitions to learning?
• Do you think that the information that is provided (to civil society, planners,

and politicians etc.) is correct, free, and gives alternatives, create own
responsibility and role? Or are there behaviors that try to control what
information is communicated, (to win, suppress negative information?) Is
there a difference between how people think they act and how they
really act?

• Is it possible to discuss suggestions openly? Are there implicit norms that
lead to a lack of questioning (e.g., co-workers do not criticize goals and
visions that management is driving)? (Is the result hiding of information?).

• Who needs to build knowledge? Politicians, planners, citizens?
• How should it be done?

6. Multi-level governance: Links
between national level (state
authorities, county administration
boards) to the municipality that has
a planning monopoly

• How do you think the national level can support the city best?
• Is more/less governance needed, support, coordination, and regulations

from national level?

7. Cross-sectoral
management—integration—holistic
view on water

• How does the cross-sectoral planning work—is a holistic view of the
resource possible?

• Is there integration between city planning, climate adaptation, water quality,
and flooding?

8. Power: planning vs. politics

• Where do you think the decision making takes place? By the planners or by
the politicians?

• Is there transparency about the different alternative solutions, how they
have been developed, and can be evaluated?

• Does the political ideology play a role in the decision-making process e.g.,
are there any principal political decisions taken that still play a role such as
public land ownership, private enterprising etc.?

Appendix B

Table A2. List of interviewees, Malmö.

No Category Function

M1 Politician (right wing) Conservative party (M)
M2 Politician (right wing) Conservative party (M)
M3 Politician (left wing) Green party (Mp)
M4 Strategic planner City Planning Office
M5 Planner City Planning Office
M6 Planner Roads and Housing Department
M7 Planner Roads and Housing Department
M8 Planner Environmental Office
M9 Project coordinator Environmental Office
M10 Manager Water utility
M11 Project coordinator Social Housing Authority *
M12 Regional planner County Administration Board, Scania
M13 Regional planner Scania Region
M14 Regional planner Scania Region
M15 Private sector Real estate company

* Interview was done via email on request.

Table A3. List of interviewees, Gothenburg.

No Category Function

G16 Politician Green party (Mp)
G17 Politician Conservative party (M)
G18 Strategic planner City Executive Office
G19 Planner Real Estate Office
G20 Planner City Planning Office
G21 Strategic planner Dept of Sustainable Waste and Water (utility)
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Table A3. Cont.

No Category Function

G22 Expert Dept of Sustainable Waste and Water (utility)
G23 Senior manager Environmental Office
G24 Researcher University of Gothenburg
G25 Senior manager Municipal development company
G26 Private consultant Company involved in water planning
G27 Regional planner County Administration Västra Götaland
G28 Regional planner Swedish Transport Administration

Table A4. List of interviewees, National level.

No Category Function

N29 Senior manager Swedish Transport Administration
N30 Planner Swedish Transport Administration

Appendix C

Analysis of Barriers to Error Detection, Correction, Receptiveness to Error Detection, and Responsiveness to
Error Correction

The analysis also considers context (triple-loop learning) assumptions (double lop learning) and
Action (see Figure 2) (++ is not a barrier).

Table A5. Error detection.

Context Assumptions Action

Planning

++Water-based planning at river
basin level detects risks for

development (structural plans,
action plans)

Water management at river basin level
should be a structural element in

spatial planning

Plans exist, but whether plans
are going to be financed and
implemented is unclear (e.g.,
lack of financial mechanisms)

Financing

Financial mechanisms (budgets)
do not detect that green

solutions have societal values
beyond short term profits

Needs for alternative budgeting and
holistic valuation methods (fundamentally

different from current system in use)

Short term financial incentives
make implementers take other
choices than in plans (“process

has its own life”)

Densification
paradigm

++Green paradigm (visions of
green written into the CP) but

implicitly, more prioritized
paradigms are (grey)

densification and
social sustainability

Stress discourages collaboration
and innovation

Hasty strategic planning
Difficult to raise concerns

Negative consequences not discussed
Information overload

Lack of realisation of
green visions

Knowledge
building

Knowledge with individuals
not institutions

Limited co-creation
with academia

Group think and consensus as unspoken
goal to prevent delays
Lack of learning skills

Internal education of green
knowledge needed

Complex knowledge transfer challenging
High staff turnover

Slow knowledge building

Table A6. Error correction.

Context Assumptions Action

Paradigm
(densification

mantra)

++Green paradigm (visions of
green written into the CP)

Environmental sustainability
mechanisms reduced

Politicians push hard to correct housing
deficit (not acknowledging values of green)

To increase housing development,
(sustainability) demands on developers

is reduced

The green paradigm is not
implemented due to various

barriers (e.g., political priorities
for housing development)

Planning and
strategy

Generic CP—nice words but
little concrete guidance

Many overlapping policies,
leading to goal conflicts at

DDP level

CP giving a false impressions issues will be
solved, need to challenge assumptions that

all is being resolved
Need for strategic coordination. Integration

of diverse values for societal benefit

Generic CP is not the problem,
but that planning documents are

not followed
Lack of priorities and

coordination slows down
implementation
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Table A6. Cont.

Context Assumptions Action

Legislation

River basin management
not mandatory

Management across several
municipalities has

legal challenges
Water is private property

Measures on private land is
outside municipal control

Coordination needed across
several laws

Legislation is not supportive of integrated
and coordinated actions

Barriers to action
Lack of incentives to action
Lack of integrated actions

Table A7. Receptiveness to error detection.

Context Assumptions Action

Organisation Siloed organisations at city level

Silos defend their interests “us and
them attitude”

Need to get line approval
Diffuse process—“a cloud”

Lack of communication, understanding,
and trust

Time constraints
Myths and fears surrounding

green solutions

Slow decision making
Stalled processes

Difficult to coordinate the steps
in the DPP process between

the departments

++Organisation

++Department of Sustainable
Waste and Water (Gothenburg)

has been delegated a
coordinating responsibility for

water across the silos
++In Malmö a cross

departmental working group
coordinate actions

Providing important support for
integrated solutions

Supporting collaboration

Encouraging more adaptive and
sustainable actions

Leadership and
multi-level
governance

Many national departments and
agencies involved.

CABs have the mandate to
coordinate but no real authority

Dual role of CAB
Decentralised system,

municipalities planning
monopoly

Barriers to coordination, learning and action

Lack of engagement from
national level

Lack of coordinated action from
national level

Lack of knowledge support
e.g., financial models
Inaction at local level

Table A8. Responsiveness to error correction.

Context Assumptions Action

Planning
Lack of conditions for

implementing plans (financial,
organizational, etc.)

Need to talk about implementability and
financing earlier in the process

Implementation does not follow
from strategic planning
Low maintenance costs

are preferred

Working culture

Actions need to be more
supported by investigations,
and tools (financing models)

Mandates needed
+++Thematic plans

(Gothenburg)

Difficulty to change existing routines or
working culture

Need for learning and collaboration across
sectors

Influences the working culture positively

Actions based on routines,
assumptions and sometimes

fears and mistrust
Implementation deficit

Putting demands on developers
and making it easier to fund

nature-based solutions within
different departments

Knowledge
Involving actors in urban

development for knowledge
development

Knowledge needs to increase (e.g., real
estate owners), of importance of urban

development to cope with climate changes
Dialogues for knowledge development was

experienced as a slow process

Real estate owners are not aware
of their responsibilities and

what needs to be done, often
ignoring the issue
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Appendix D

Table A9. Interpreting error detection and correction into three types of learning barriers.

Social Learning Phase Example Main Type of Learning Barrier
Systemic Opacity Process

Error detection
(Section 4.1) Planning at too small level (Section 4.1.1) x

Only valuation a small part of the ecosystem (Section 4.1.2) x x

Densification mantra affecting error detection (Section 4.1.3) x x x

Knowledge-building barriers (Section 4.1.4) x x

Error correction
(Section 4.2) Densification mantra (Section 4.2.1) x x x

Unresolved goal conflicts (Section 4.2.2) x x

Lack of legislation (Section 4.2.3) x

Receptiveness to error
detection (Section 4.3) Siloed organizations at city level (Section 4.3.1) x x x

Missing leadership and organization (Section 4.3.2) x x

Not understanding implementation (Section 4.4.1) x

Responsiveness to
error correction
(Section 4.4)

Difficulty changing routines and working culture (Section 4.4.2) x x

City actor knowledge needs (Section 4.4.3) x

Appendix E

Strategy for Systemic Learning for Urban Water Governance

A conclusion we draw from this study is that to unlock social learning potential, more systemic
thinking is necessary [131], including a revision of the dominant management paradigm (Section 5.3).
Therefore, we have reformulated the main empirical findings into a five-point strategy for systemic
and transformative learning for urban water governance and management (Figure A1).

A. Systemic error detection

1. Systemic planning and valuation for resilient and sustainable urbanization focusing on
systemic costs and benefits in the river basin. Urban development needs to link flood
risk in individual development plans to the hydrology of the linked river basin across its
urban municipalities. In terms of ecosystem services, a wide range of ecosystem services
needs to be valued, where citizen involvement may have a role.

B. Systemic error correction

2. Decision-making on systemic planning and valuation needs in turn to be guided by
systemic considerations for urban society. For example, overall societal costs and benefits
need to better guide chosen solutions, e.g., through cost-sharing between benefactors.
Systemic considerations should help working out key strategic goal conflicts, identifying
synergies that should be broadly adopted across sectors.

C. Conditions for systemic error detection and correction

3. Organizational setup creating mandates for collaboration and coordination across silos.
This is an approach also promoted by the OECD [46], though how to do it is not so
well-known [132]. In this study, organizational policies, established working processes,
and different cross-sectoral silos were found to support systemic learning (Section 4.3.1).
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4. Working culture and leadership capable of bridging silos and integrating innovations.
Bridging of institutional silos is known to require a joint production of knowledge [55].
This involves setting time to build relationships, learning, and understanding different
sector’s needs, and build a common knowledge base and trust [133]. It requires leadership
and political will [123,130,134].

5. Knowledge co-production between practitioners and academia. Academia can support
learning in planning by challenging assumptions and guide innovation and learning processes.

Figure A1. Strategy for systemic and transformative learning for urban water governance and management.
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