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ABSTRACT

The both polycentric governance and Living

Labs concepts are based on decentralized
participatory planning, co-design, and decision-
making. While the concept of Living Lab is still
emerging, the Isar-Plan (2000 ~ 2011) pioneered
the approach for selecting, co-designing, and
implementing nature-based solutions along the
Isar River in Munich, Germany. Despite multiple
governing authorities involved in the decision-
making process of the Isar-Plan, the polycentric
governance that led to the success of the project
has to date not been analyzed. This paper
presents the results of an ex-post-analysis of the
Isar-Plan restoration planning process based on
stakeholder interviews and a literature review.
The contribution describes the evolution of Isar-
Plan governance arrangements and discusses the
Living Lab approaches to cooperative governance.
The analysis demonstrates how polycentricity
facilitated trust, learning, and the co-design of a
resilient waterscape. The paper concludes that
Living Labs can be a way of applying polycentric
governance when autonomous and multi-scale
decision-makers are collaboratively involved in
the design of policy solutions, and vice-versa.

KEY WORDS

Participative Process; Socio-Ecological
Restoration; Urban Study; River Management;
Water Resource Governance; Living Lab;
Polycentric Governance
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1 Introduction

Rivers provide abundant ecosystem services, yet they are facing a
socio-ecological crisis globally. Historically, major cities were built
close to rivers because of the substantial contribution of freshwater
to economic development and human well-being'"!. As a common
resource, rivers provide a classic illustration of the tragedy of the
commons'”. The exploitation of the services provided by rivers,
urbanization, and industrialization have severely impacted rivers™.
As a result, many river systems can no longer support the whole
spectrum of their socio-ecological functions. According to the
concept of river culture defined by the UNESCO'", ecological
degradation and human well-being are directly correlated.

The linkage between society and ecosystems has been defined
as the socio-ecological system!. It is based on four core, intensively
interacting elements: governance, citizens, ecological units, and
the resource system (Fig. 1). Their interactions enable the socio-
ecological system to continuously evolve to achieve a long-term
resilience”’. Thus, to establish the sustainability of the system, it is
crucial to identify and analyze the relationship between the four
elements'®.

Nature-based solutions (NBS), such as river restoration,
have been recognized as essential to re-establish socio-ecological
functions of rivers'”. According to the European Commission, NBS
are “designed to address various societal challenges in a resource-
efficient and adaptable manner and to provide simultaneously
economic, social, and environmental benefits”"*!. Contrary to
engineered solutions that primarily serve human safety, NBS
are strongly linked to society, nature, and their interactions.
Besides technical, ecological, and socio-economic factors, the
level of cooperation is an important factor of success for the
implementation of NBS". Cooperation can make planning
processes more complicated because of the different goals and
centers of interest of the stakeholders involved, but would
instigate higher acceptance of and adherence to a given decision.
Cooperation can happen at the decisional level, e.g., the polycentric
governance model, and at the solution design level, e.g., the Living
Lab approach.

This article will present how polycentric governance and Living
Labs can drive NBS implementation in the context of a river
system. The theory behind the two concepts will be presented while
highlighting their similarities and potential linkage, combined with
a case study of Isar-Plan illustrating the application of the models.
The objectives of this contribution are twofold: 1) to demonstrate
how polycentric governance and Living Labs can go hand in hand;
and 2) to investigate how polycentric governance and Living Labs
can drive NBS implementation.
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2 Method

2.1 Case Study: The Isar-Plan

The Isar River (Fig. 2) has its source in Austria, flows north
through Bavaria in Germany, draining an important part of the
Karwendel Mountains, and joins the Danube River in the town
of Deggendorf. Its catchment area is around 9,000 km? and this
295-kilometer long river is the fourth largest river of Bavaria.
The Isar River is a braided alpine river with large gravel bars,
pioneer vegetation, and extreme water regimes ranging from
dry riverbeds to severe flood events. It flows through the city
of Munich, providing it with freshwater, energy, food, and raw
materials such as gravel and wood"”.

While European riverine cities have since the middle age
been progressively forced into concrete river banks, the main
morphological modifications of the Isar occurred in the 20th
century'"l, Because of the extreme flood events of the Isar, city
planners historically maintained a safe distance between housing
areas and the floodplain''”. In the late 1800s, population began
to occupy the space that had until then belonged to the river
and wood bridges were replaced by stone bridges (e.g., the
Ludwigsbridge in Munich built in 1725"*). Two major floods in
1813 and 1899 respectively caused severe damage to these new
settlements and the collapse of bridges. As a response to these
events, morphological river modifications and flow regulations
were undertaken'"?""”. The Isar management strategy took
a decisive turn in the 1920s, when the Bavarian government
decided to exploit the Isar for hydropower production.
Therefore, major morphological modifications and many water
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diversions occurred to enable the construction of 43 hydroelectric
power plants, resulting in the socio-ecological collapse of the
river system that no longer provided cultural and ecological
services''".

In the 1990s, after the Sandoz Industry disaster causing
a major pollution of the Rhine River, Germany took a new
direction in water resources governance and initiated new policies
for river restoration to strengthen environmental governance!.
This resulted in many river restoration projects aiming to enhance
ecological and socio-economic systems and targeting all aspects
of life along the river. At the Isar, restoration measures started
from 1995, The Isar River restoration in Munich implemented
from 2000 to 2011, known as the Isar-Plan or “New Life for the
Isar,” was a socio-ecological program. The restoration of an eight-
kilometer-long river section cost EUR 35 million including EUR 7
million to remove debris from World War IT and to decontaminate
the soil. The goal of the project was threefold"®. First, the Isar-
Plan was expected to mitigate flood risk by increasing the water
retention capacity of the riverine area. Second, habitat quality
and the quantity of fish, birds, amphibians, and insects were
expected to be increased by restoring the hydro-morphological
condition of the riverbed, re-establishing the morphological
processes, the longitudinal and lateral continuity, and revitalizing
natural habitats. Third, the Isar-Plan was expected to improve
the riverscape and related recreational potential by redesigning
the river following the example of an urban reference site, the
Flaucher, and by making the river accessible for people and safe
for public health. Innovative solutions were developed to reach
all these goals such as the construction of honeycomb structures
to fix the riverbed, instead of concrete bars, while providing new
spawning areas and increasing the water flow (Fig. 3).

The Isar-Plan is an internationally renowned urban river
restoration project. In 2007, it won the first German award
“Gewdsserentwicklungspreis” for river development. The project
has been designated as a good practice and a learning case by
multiple networks and actors, including the River Network, the
European Center for River Restoration, the European Climate
Adaptation Platform Climate-ADAPT, the NATURVATION
project and PHUSICOS project funded by the European Union’s
Horizon 2020 research and innovation program, and SEE-

River project funded by the European Union’s South-East

Europe Transnational Cooperation Program. The international
acclaim of the Isar-Plan is mainly due to its innovative socio-
ecological approach to restoration practice!"”. The project is
also a forerunner in embedding a polycentric governance
decision context and a Living Lab approach for selecting and
implementing NBS.
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2.2 Information Collection

To study the concept of polycentric governance, the peer-
reviewed article database Scopus was used with the title search
keywords “polycentric governance” or “polycentri* AND
govern* OR politic* OR polic* OR jurisdiction* OR legal*.”
Subsequently, only 58 relevant articles were selected using the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) method to perform an in-depth qualitative
analysis.

To study the concept of Living Labs, a systematic literature
review was performed based on 126 peer-reviewed papers
indexed in Web of Sciences using the search terms “Living
Lab*.”

In order to collect and critically analyze multiple research
studies and papers on the Isar-Plan, a qualitative literature review
was performed based on 56 contributions, including scientific
papers, grey literature (including articles and information
released unofficially on the Internet), press articles, governmental
documents, and film documentaries. The documents have been
researched by using the keywords “Isar-Plan,” “Isar Plan,” “Isar
AND restor*,” “River AND restor* AND Munich, ”“Isar AND
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Munich” in English and German. Furthermore, informal and
conversational interviews with local stakeholders were performed
to provide in-depth insights to the case. Interviews were performed
between 2013 and 2018. Interviewees were selected based on their
knowledge of the project through their participation in the ad-
hoc process of NBS co-designing. The personal interviews focused
on knowledge transcription. Because of confidentiality issues, no
further detail on these interview analyses can be published at this

point.

2.3 Analysis

In order to achieve the objectives of the contribution, a
methodological approach based on two core elements was
designed: 1) literature review and 2) case study analysis.

The literature review of the polycentric governance and Living
Lab concepts aimed at 1) defining the concepts for the readers,

2) synthetizing their main characteristics, and 3) comparing both
concepts and their key elements.

This literature review was complemented by a descriptive
illustration of these concepts through a case study analysis to
identify key impact factors for successful Living Lab procedures. The
case study analysis enabled a practice-oriented approach and the
integration of insights which were not covered in the literature review.

3 Results

3.1 The Polycentric Governance Concept
3.1.1 Polycentric Governance

Lying at the heart of Vincent and Elinor Ostrom’s work!"*!"",
polycentricity denotes a system in which decisions are taken at
different jurisdictional levels and scales (e.g., national, regional,
global) sometimes through formally independent decision centers
(Fig. 4). The concept of polycentric governance emerged from
observations of how in the USA solutions to cross-jurisdictional
problems were implemented through decentralized and contractual
agreements'™,

Behind the rationale of polycentricity stands amongst others
an argument of efficiency. Using the provision of public goods
in metropolitan regions in the USA as an illustration, Vincent
Ostrom, Charles M. Tiebout, and Robert Warren'” argued
that a decentralized governance organization with overlapping
jurisdictions is, contrary to common perception, more beneficial for
efficient public good provision. Additionally, the diversity of formal
and informal governance arrangements would have the potential
to resolve complex conflicts faster'””. The concept of polycentricity
has since then evolved to include not only forms of governance

mixing different scales, but also different mechanisms (e.g., types
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of command and control regulations) and actors'””. However,
individual actors do not represent decision centers themselves —
rather, they may collaborate with or join various decision centers.
This forms a dynamic web of a mix of transitory and more fixed
decision centers, which support actors from a variety of sectors®’!,
The core characteristics of polycentric governance are listed in
Table 1.

While being initially a Political Sciences concept, polycentric
governance quickly expanded to a variety of different
disciplines””’'. For example, polycentrism has been proposed as an
approach to resolve global challenges as vast as climate change'**),
global health®, and cyber security**’. However, polycentric
governance most notably expanded in the field of natural resource
management”’'*”), While not considered as a panacea, polycentric
governance was specifically proposed as an approach to manage

[28][29]

common goods and services as they often range over various

jurisdictions and scales.

F1: SHOAEIROFHE

Table 1: Core characteristics of polycentric governance

HROHFE ax

Core characteristic Description

FREFETH IR

Example: Isar-Plan

ZEFFHERESS SRERGRARERNFREXE LRSI

V' OZEBSEERARERKROTISERE

Multi-scale stakeholder engagement

The governance system is led by stakeholders at multiple scales'"227%!

Stakeholders from different decision centers were involved

LR HRF s
Multiple independent decision
centers

SRR i BRI AR RO HIE

Governance decisions are made by autonomous decision centers "2

SRIRARSRE (M EF/EMEE L) BERmERRROEE
Governance decisions are made by decision centers that interact (vertical
and / or horizontal linkage)

ZFRERME

Various scales and mechanisms

BEETAERZNONG (NERXN. FEXN) IER (NERER. HHER) #
ﬁg&é[w]m]m]
A mix of mechanisms [e.g., formal, informal) and scales (e.g., national, local) exists within

the governance system!"”#%

AEMBRE (MNEREMT ) FG ( ER/AEERDE )
Different scales (state to district) and mechanisms (formal / informal
agreement)

AL

Co-production

RER RS AR R AN R oI
Knowledge to produce goods or services is cooperatively generated by different decision

cente rs“ 911201[23](36]

BPRRPUDIBEAZEATENT VIR, NERGIEREK
Each decision center shared its expertise to cooperatively generate a
decision

BRI
Adaptiveness

R RS R T WIE R B (A TR SR

Decision centers continually adopt and adapt the most successful governance strategy "

REPORAREAERRETIAE

The decision center adapts to users’ demands

B R 2 S

Mechanisms for deliberation and

B AR A VR TR TS B S SR AT T A s 28
There are mechanisms allowing exchange of information and practices among decision
26](37)(36]

EMZREN. FREW. SHER, NREHEACRENTS
Platforms such as regular exchanges, join meeting, site visits, and

learning centers' formalized procedures
witt REFFFRAGIRI T MU Suh iR FHANE KA TR R g TAXER
Experimentation There is ongoing experimentation to continually improve and adapt the governance No information found
system @17
BIFTE BHIE RIS NAIZAES, LUB R ARET H I Ay Z g o RFFTE D BIFFARRRF R OH T A YERI B IR
Innovation Institutional innovation is introduced in the governance framework to cope with change™“”“" Sporadic institutional changes to enable cooperation between decision
centers
i SEERFREBENBENRE TN R m R SRERGREREAZERRMNEBNARNIFRETES
Resilience The governance system can adapt to potential system change / collapsem]“ﬁ”“] The governance system adapts to integrate users' and NGOs' demands
R

x T CPRFZIOHE" ; VET BRI ; -R7 THE”

NOTE

x means characteristic not met, ¥ means characteristic met, and - means inconclusive analysis
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Launched in 2007,
Stockholm Resilience
Center, a joint initiative
between Stockholm
University and the
Beijer Institute of
Ecological Economics
at the Royal Swedish
Academy of Sciences,
has developed into a
world-leading science
center for addressing
the complex challenges
facing humanity. Its
seven principles are
maintaining diversity
and redundancy,
managing connectivity,
managing slow
variables and
feedbacks, fostering
complex adaptive
systems thinking,
encouraging

learning, broadening
participation, and
promoting polycentric
governance.
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One possible explanation for this development is the difficulties
in governing ecological systems using jurisdictional boundaries
which typically do not coincide with man-made boundaries"’,
often resulting in a mismatch between the scales of ecosystem
management and socio-political boundaries”". Furthermore,
since ecological entities are highly dynamic in space and time,
with species’ ranges sometimes stretching over thousands of
kilometers"? polycentric governance offers a way to reflect this
flexibility by involving a variety of actors and their respective
decision centers at different jurisdictional scales™'.

Another core concept and potential advantage of polycentric
governance is risk reduction””, This stems from the idea that a
governance system with institutional diversity and adaptability
is more likely to be resilient to system change and / or collapse,
thereby reducing the risk of policy failure. Polycentric governance
has thus been proposed to enhance the resilience of ecosystems
and the services they provide, making it one of the Stockholm
Resilience Center’s seven principles” for applying resilience
thinking to production ecosystems"””. It was argued that
polycentricity contributes to ecosystem resilience in six ways by
providing opportunities for learning and experimentation, enabling
broader levels of participation, improving connectivity, creating
modularity, improving potential for response diversity, and building

Ce . : 34
redundance that can minimize and correct errors in governance[ |

3.1.2 Multiple Drivers of the Restoration Leveraging Polycentric
Governance

The Isar-Plan has been benefited from long-term experience
in multi-scale stakeholder engagement and cooperation between
multiple decision centers'”’!. Munich is a concentric city that did
not incorporate neighboring municipalities before the middle of
the 20th century. This meant that the municipal local government
had a long history of cooperating with independent neighbors'**.
Especially water governance required long-term cooperations.
Because of its dynamic form, the course of the Isar River itself
evolved in a broad riverbed. Major floods could dramatically
change the river location leveling villages or isolating housing
areas from the crucial water resource!'”. To secure the trade route,
port activities, water security, and the city’s safety, the Munich
municipality developed the cooperation with governments of the
surrounding villages located along the Isar River'*’. Furthermore,
since the 1800s, influential families exploiting the water power
to produce energy developed strong relationships with the local
government and were associated with the water management
strategy'*®. Moreover, allocating and sharing the Isar’s scarce water
in winters and dry periods has required negotiations with local
governments and users since the Middle Ages"”. In this context,
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to understand the changes in the local water governance, as the
emerging ecological restoration trend in the 20th century, it is
necessary to identify the environmental and societal drivers of the
local and regional political network of the river.

Interviews with stakeholders and a literature review were
carried out to identify the driving forces in the implementation of
the Isar-Plan, as well as the linkages between the institutions and
partnerships to leverage the restoration project (Fig. 5).

The Isar-Plan has been also benefited from a mix of
governance mechanisms, multi-scaled decision centers, several
driving forces (Table 1), and integrated policy demands across
various water governance poles into comprehensive planning
frameworks!" ™", Firstly, a hydraulic calculation revealed that
the dam could not protect the capital city of Munich against the
estimated HQ 100 flood (100-year flood level)"**. Furthermore,
it was found that in the context of climate change, summer
precipitation causing the strongest flood events at the Isar may
increase by 25% """, In this context, the Bavarian State, which is
responsible for water management and flood protection, urged the
regional water agency to implement an efficient flood protection
design. Secondly, the water quality of the Isar was too poor to
assure safe recreational activities as defined by the European
bathing water legislation — Bathing Water Directives (1975).
Local municipalities are responsible for public health and the
district authorities, being concerned about health and safety,
urged measures to assure safe recreational uses”". Thirdly, the
water amount flowing into the river was not sufficient to support
ecological functions and recreational uses'*”’. When the project
was designed, the Water Framework Directive, one of the most
substantial piece of European environmental legislation, was
not yet ratified. However, NGOs for nature conservation were
concerned by these issues and drove intensive negotiations with
the energy producers denunciating the ethical responsibility of
the state. Finally, the Isar corridor has been defined by the City
of Munich’s Planning Department as a key asset for improving
quality of life””. The number of urbanites doubled between 1950
and 1975 reaching almost 1.5 million of inhabitants and the city
suffered from smog pollution caused by car traffic expansion.
The riverine area crossing the city at its center should play an
important role in pollution diversion. Furthermore, while the
citizen demand for green spaces increased, per capita land use
left few public green open spaces for recreational purposes**..
The riverine area that remained free of housing offered great
potential for a large public park. In 1983, the Urban Development
Plan placed the Isar restoration at the top of the political agenda.
Finally, Munich’s waterfront was never designed to improve the
cityscape. Users urged the re-establishment of the cultural services
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of the river, e.g., Bavarian identity and pride, by designing and
restoring the riverscape damaged by grey infrastructure®™. In
1984, a municipal bill labelled “Nature in the City” (Natur in
der Stadt in German) stressed the ecologic restoration of the river
while maintaining its economic use for energy production”?,

The authorities involved in the polycentric governance
adapted to the real-life setting and multiple drivers. All agreed
that to be successful, the design of the Isar-Plan should result
from co-production, adaptations, and expertise exchange
between decision centers. The result was a close partnership of
all institutions and stakeholders'”". Consequently, the restoration
project changed the policy implementation pattern by creating
links across sectors and new arrangements. For example, while
usually the state paid 75% of measures to increase water
retention areas, the new collaboration scheme resulted in a
different share of the cost reflecting the multiple goals of the
projects'””!. The project costs were covered 55% by the state and
45% by local taxes.

To solve cross-jurisdictional problems, the NBS, namely the
restoration of the river, was implemented through governance
at different jurisdictional levels and scales and multiple decision
centers. The case of the Isar restoration showed that institutional
diversity and adaptability can drive ecological resilience and
reduce the risk of policy failure. The polycentric governance
empowered an active and powerful Living Lab composed of a
broad variety of stakeholders with different worldviews and
conflicting interests to reach a compromise.

3.2 The Living Lab
3.2.1 The Concept of Living Lab

Finding new ways to tackle societal challenges such as
climate change, resource depletion, and overpopulation has
become imperative in today’s changing world. While the
concept of “Living Lab” or “Living Laboratory” dates back as
early as the 18th century", the introduction of the term itself
is often accredited to professor William J. Mitchell from the
Massachusetts Institute of Technology’'. In the broadest sense,
the Living Lab is an approach supporting collaborative and open
innovation through user or stakeholder involvement in order
to address environmental, economic, and societal challenges*.
The Living Lab has recently proliferated across Europe, such as
the European Network of Living Labs (ENoLL) and the Nordic
Smart City Living Labs, and globally"®'.

To date, there is no universal definition of Living Labs since
how they are defined largely depends on specific application
contexts””! (Table 2). The Living Lab was initially introduced as a

means for open innovation and is representative of a progressive
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shift towards bottom-up and user-driven innovation*"*”, Thus,
the Living Lab has most frequently been used in industrial
contexts as a market evaluation process enabling the quick
commercialization of products and services"””"**,

Yet, the emergence and propagation of the Living Lab was
also fuelled by the need to satisfy complex and sometimes
conflicting stakeholder views. The Living Lab accordingly
expanded to other fields, including sustainable energy and
healthcare'®’’. In social sciences, the Living Lab concept was first
introduced in the early 1990s to describe a university course in
which students undertook real-world projects in an inner-city
neighbourhood'*”. Indeed, there are two types of Living Labs:
technical and social'®’”,

More recently, the Living Lab has been used for landscape
planning as a participatory process allowing stakeholders to
be engaged in the co-planning, co-design, and co-testing of
landscape solutions, such as NBS'®”!, The empowerment of a
relatively stable group of stakeholders throughout an entire
planning process sets Living Labs apart from traditional
stakeholder engagement'*"**. Sandra Fohlmeister et al.'” found
that to date, most studies using the Living Lab for landscape
planning to address adaptation and mitigation in urban settings
using so-called “Urban Living Labs” (ULLs)"".. While elements

of the Living Lab, such as co-production'”"! 721

and co-learning
have been applied in the context of disaster risk reduction, full
applications of the Living Lab are lacking. Despite these diverse
definitions (Table 2), the Living Lab presents consistent core
characteristics (Table 3).

The Living Lab can also be defined through their various

Table 2: Definitions of Living Labs according to the discipline in which they are applied

Definition Discipline
CAHEREEZRHNERNARANG, NE—F#THEARDEHIeE" " HeF
“A network of real people with rich experiences and a new way to deal with user-driven innovation" Sociology
CCUETAETERWE BT AR BN S - BARBFH TR WIS I G 7 BT

"ULLs represent sites in cities that allow stakeholders to design, test, and learn from socio-technical innovations in real time"

(771

Urban Planning

C—FBEBR. R, AESIEHNESTEA"

"A social configuration that is organized for innovation creation by contact, communication, and collaboration”

BUASE

Political Sciences

—RR MG, EIZRES, RAEAXKESRBETEA, BN, (%) FAF0ENY SFESE

"An experimentation environment in which technology is given shape in real-life contexts and in which (end-Jusers are considered as 'co-producers'”

» 179] T

791

Technology

34

CEERRE" NESEXIASEHR69].
NOTE

For further definitions of Living Labs, see Ref. [69].
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Table 3: Core characteristics of Living Labs

FeHIE fliR

Core characteristic Description

(e p =]

Example: Isar-Plan

ZMABERESS
Diverse stakeholder engagement

organizations, and academia’®”*""

REFBEXESSHT, SIFHTR. A48, REAGHRFETA

A wide range of stakeholders are engaged, including citizens, public institutions, private

VoOmR. AN, REAR, NERFESST “EEXNRE" MBRREE
BRTTRRIT, BETTRIENE IR
Citizens, public institutions, private organisations, and academia were
engaged in all phases of the Living Lab process, from goal setting to solution
design and implementation

ik~

Co-production

different stakeholders®"!

CETESRET SR, RS, MRBRARGTRERROFIZEEXE LR O V' EAEMHBEXELHBESMESSW, HARRDBRERE

The Living Lab's end-product, service or solution are produced collaboratively amongst

All stakeholders were invited to participate at round tables to co-design the
measures

PSLIREE
Real-life context

E}fmiﬂﬁﬁﬁmmw

A real-life or realistic setting is used®”*""

V' BARREFNBSHEIR T T AR AT R E &
Both goal setting and NBS co-design were taken up and implemented at the
river

feilboya CETESRET MERER HMS

[54](61](78]

Innovation The Living Lab's result is innovative

V' OX—TF2000FFRMMS - ESBETER - MBATR

A socio-ecological restoration in 2000 was an innovative solution

W CHSEINE" AR, RENBAFRAZHERLET

Experimentation

The Living Lab's end-product, service or solution are tested collaboratively[

Vo EREEITHERITHNRATREERENE
Testing the solution co-designed and the re-design required two years of
collaborative work

57)(77]

“HSESINET TRMAINARXE 2@ EEF T
The Living Lab allows for learning amongst the stakeholders’

¥3%4

Learning arena 1571172)

Vo FIERAARENFRESERA T KIt 2 B AR S
Stakeholder openness and exchange allowed learning amongst the
stakeholders

2R Y, P EFRRE" EANENT

Evaluation of impacts

Impacts of the Living Lab’s results are monitored and evaluated*””!

Vo HKARE BRI TES BN

Ecological monitoring has been performed by the water agency

Vo BHLKIERN A AR E R TIE

User satisfaction was evaluated by the planning department

ER M X EERRE" FERASMMBHITRENERNE, BEAESRENERXENS - ZENENRENE, BETEXBISSERRNBRTRCEER

Adaptiveness sl

the stakeholders is reached®”*”

Living Labs and their various phases can be used iteratively until the full satisfaction of

After 11 years of discussion, the solution that satisfied most of the
participants has been implemented

TR

x TR AREZTOHE" 5 VRE “BEZIMEE" 5 -Fxr “THE”

NOTE

x means characteristic not met, \ means characteristic met, and — means inconclusive analysis
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participatory steps (Table 4), for instance, four steps described by

Sappo Leminen”! (framework one), five by Hans Schaffer et al.”*!

and Javier Garcia Guzman et al.””! (

68] (

framework two), or even eight

steps by Kris Steen et al.*” (framework three). Sandra Fohlmeister

et al.l®”

suggest that the Living Lab applied to co-design NBS
should have three different working phases (framework four):

Phase 1: Understand, investigate, plan, and explore;

Phase 2: Creative co-design and refinement;

Phase 3: Evaluation and testing.

These phases can proceed to reach outcomes that are
considered legitimate by the participating stakeholders, which
can be consensual or, if consensus is not feasible, solutions that
reflect a compromise. For the purpose of this paper, the definition
of the Living Lab according to the core characteristics described
in the tables will be used to analyze the planning process of river

restoration measures implemented at the Isar.
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Table 4: Comparison of Living Lab frameworks and the Isar-Plan Case

HESR—

Framework one

1EZRZ

Framework two

HEZR=

Framework three

e

Framework four

FREETHRIRES

Example: Isar-Plan

WE “EEER
= e
Set-up Living Lab

processes

THESR, EARENFIRHEX
FEFEMAE, AFEIRDEFIZA
KEMERE

No explicit step in this concept,
stakeholders and users are evident
or need to be identified

B PR R AKX BN
THhEE

Development of a local user
community to function as key
actors

TRESE, BEIRMEFFEXEN
fERE, AEFRENFBBXEFMNE
BE

No explicit step in this concept,
stakeholders and users need to be
identified or are evident

FAZMITRHITIRA, HIL0KARR
. OREHGY . BERMEERSE, Y
BRI

Identification with a variety of tools, e.g.,
brainstorming exercise and snowball
effect, direct and indirect recruitment,
and incentivation

FE@EXES TR, NsEAMASSKidRE
Stakeholders were self-evident and joined by their own
initiative the participative process

TE X BTN B
Define interest areas and
innovation initiatives

BEHIETR, ¥ “EEIRET RE
I R R T R el R 1T
TE XN IR

Plan development to define and specify
the topics or issues to be addressed in
Living Lab processes and the work plan

A EERRET REBMMESLNT
fESEEI A1 B AR

Definition of clear and realistic scope
and goals for the Living Lab work

HIE TINS5 Mm%

Establish a work plan and involvement
strategy

AN ZENHE, HHEEXEERR=ATEEIR: Bt
RINTHEERE, MRAESER

Three major goals, namely flood protection, recreational
improvement, and ecological restoration have been
identified by the stakeholders after years of negotiations

RER: BRAAFEEXENER
ESSREHN BHRIERTIE
f g

Exploration: engage all

BERES S RTMRESH
TR

Encourage user participation
in product and service

AR FSEBXFERITRMITE
FERE—RIEE. WA AHRN
BARTTR

Co-creative design: performed

THOEE. X, FRENSR
Understand, investigate, plan, and
explore the scenarios

BRI, KXFR. £5FR. TRIB. FABMTBEA
RARAESZ R TIEAHLRIRITNBS

Interdisciplinary working groups of planners, hydrologists,
ecologist, engineers, users, and administration staff co-

stakeholders and users in the co- development by stakeholders using tools and designed the NBS
creation process for discovering approaches to co-develop a broad
emerging scenarios and usages range of ideas, new scenarios, and
CEERRET M solutions
B TE
Conceptual work of RIS BRI FIN Aha AE SRR ITANE L. B ORI RRITHE AR ST SRR K, @i
Living Labs ERFIHEY AR R. HEHEX EMBRTERIANARELH. TRE ARSI HB T
FERAER SR B, MREMAHH Solution design was integrated in masterplan and hydrology
Co-creation: bring together Creative co-design and refinement: model and refined by round tables
technology push and application potential solutions broad up are
pull into a diversity of view considered suitable and tested,
the ideation of new scenarios, assessed in more detail
concepts, and related artefacts
¥ BERARKBAREAE BRERAES S RTREN S5 Bt ES; LHETERFEARTRIEIIIAR, ZMIRETRXEHN
HSSR N S, FUEEXEEIR i Implementation and refinement Implementation AN, FRSX—EEERE
SRR = Experimentation: implement Encourage user participation Implementation was carried out by the Building Department
Solution technological artefacts to in product and service of the city of Munich that owns the riverine area and led the

implementation

experience live scenarios with a
large number of users, and collect
data

implementation

process

A AR
Evaluation of the
processes and
measures

TR TRETISCAEE T AT AR A
BIFTES, MRABEEA™ @, X
HMER

Evaluation: assess new ideas and
innovative concepts and related
technological artefacts in real-life
situations to make observations

&S 5ERBITHEFHER
Holll, DUR L BUH R

All evaluate lessons learned
and prepare further initiatives

ERGHITE SR
A systematic evaluation step is not
considered in this concept

THERN: MESCHEABRTTRETIT
e @R, SURREE M TR
Evaluation and testing: evaluation of the
implemented solutions, refinement and
improvement for products, or restart of
conceptual work

NBSE Bid A #4715

NBS has been tested using a model

WCHENBS/E MY AEZSEREFTIN (Bl ) , 3R
ERFHEE

Post-implementation: the NBS ecological outcomes were
measured (e.g., fish monitoring), and the user satisfaction
was monitored

CEESRBE" B
SME
Outreach of Living
Labs

B TRMARTIR, USKRIEH, 7
BHEMBROIFRSE

Dissemination: communication of
solutions for upscaling and pickup by
others

Sl RIS EHMBRE

Replication: upscaling to other cases

REREZRHI, MRFBARTER, BN K “EERRE"
FOSNESERD, i “IXEARAKIE" T1E R EM KN
SRR, UERAESTEKEFNSNE S ELD

Draw lessons for improving solutions upscaling of Living
Lab process outreach activities by visits and exchanges with
other areas, formalized and supported within the project
PHUSICOS, Look and Learn visits, and supporting activities
by partners

RERE: NEMBBXFRE#TRE, FRMTT (0F
PR AT RNEEREE ) 2IERELIRE

Gathering of ideas: collected by other regions and
watersheds from local (ideas for river restoration measures
at other sections of the Isar) to international scale

024

VOLUME 7 /ISSUE 3/ JUNE 2019



SRS /18X

3.2.2 R EHITR)

PHEE Al (92 5 2 R h D s P A ok, BlJe A AR
NEHW R E” A RAE1THED, ARG R DG
RIS, T A 35 BT TR NT9TOSETFAR™, g™
T TG R — AU AR B, 19874, K 68 B A B IEAT) 2 I 4
BORAE RIS, 0 TR BOAT R, RERTBUNITE 725
ARG R, IFHLUT AR AR . X AR H 4
TR AR E AN, AAETR, AP RV AR
o TUH AL T RS R L ARA MK IR B B S F T, 5
BT RA: FHUE B SR SRR TR, K3
XK, VILGE g | e RIS IE MARBUN A SRR A ZUREE )
Z5F NS, LR BAR . RS R R RE A2
PSR R B R X S S AR, T s RS
SH AR AR DCE SR I A ) B hRm G e 19954, 45 T4
JE SR EURG A AR K GRS I A BRI GRS, EidSEAE
PR AR T TR ARSIt Sy 1 Bk BRI R D RE A A 2S48
E=AFEARR, RATPBtREEG DR 1407 (s R, A= 2
AHA B HEI20034F, GRS RIE R BT S0 AT
ZREGAME . BRI AIMERFFSER TR Z S . fE2 RIS THES
R 2 18], 4% TARL s S Rt o o 5 k3R ™ TR i ke
JIFRE R, e TR S B A k2 N R R 2 VO SR
FRARETT R SE R | R A e . AP FAEAR
b, PABe 2R 2 SEAZ LRI TE P A 2% AR 2 I ) i 5 IR S 0t ) 2
SR A B BGR R B H A T A T TR, Inh
WraRe, AR T s A R A AT LSO AT R R 8

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

025

3.2.2 The Co-Design of the Isar-Plan

Starting with a consultative process, the Isar-Plan
participative process naturally evolved to a complex Living
Lab structure. Public concern about the loss of urban quality
of life related to the deterioration of the Isar River goes back
to the 17th century'’!. Since 1970"", the Isar-Plan quickly
became a very sensitive and political issue. In 1987, when grey
infrastructure was the preferred solution to flood reductions,
a participative process was set up by the Munich City Council
to satisfy political demands'®'. They also organized the
first working group on the Isar-Plan. This interdisciplinary
project group was composed of a wide range of stakeholders
including citizens, public institutions, private organizations,
and academia. The project was headed by the Bavarian State
Office for Water Management in Munich and was assisted by
the Technical University of Munich, the University of Munich,
ecologists, landscape planners, engineers, hydrologists, and the
users gathered under the Isar Allianz, the Miinchner Forum,
and NGOs for nature conservation. Together they discussed
restoration targets, limitations, and possible measures. The
Isar-Plan was conceived as an early community-involved
collaborative program to link the objectives of all stakeholders
willing to participate!'”. In 1995, the participative process
took an important turn, benefitting from staff turnover
within the city government of Munich and within the
Bavarian State Office for Water Management!*//P15182],
Three major goals, namely flood protection, recreational
improvement, and ecological restoration, were identified; despite
the fact that flood protection was given strong emphasis, no
one goal should dominate over the others'”. Until 2003, the
Isar restoration design and implementation relied on multi-
level collaboration, interdisciplinary working groups, and
continuous citizen engagement. During repetitive roundtable
discussions and workshops, the working groups provided inputs
for the design of the restoration measures®”. During the design
of the solution, the City of Munich’s Planning and Building
Departments headed roundtables and working groups with a
core group of institutions, e.g., Minchner Forum speaking on
behalf of citizens, users associations, public institutions, private
companies, and local universities, to co-design the solution to be
implemented®""*. Together, they intensively discussed details of
the measures to be implemented, e.g., the number of steps, the
type of stones used, if river banks or rocks were the best resting
area for people, where seeds to green the area should go, etc. The
frequency of these meetings varied from weekly to biannually,
depending on the project phase'®. In parallel to this, an intensive
information strategy was put into place to organize visits, and
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provide info points, brochures, media, and lectures to inform
users about how to engage with the participative process. The
City of Munich’s Planning and Building Departments carried
out the restoration works of the 6.4-kilometer-long river
stretch between 2000 and 2005. The Bavarian State Office for
Water Management monitored and evaluated the Living Lab
outcomes such as the restoration success.

The second part of the project, namely the 1.6-kilometer
northern Isar River Stretch, followed a different procedure.
This section had an urban character and the City of Munich
together with the Bavarian Water Board organized a landscape
design competition in 2003 according to international
regulations. Teams of landscape designers and hydraulic
engineers were asked to provide design schemes that fit the
three goals of the restoration. While the design of the first
prize had an urban character with controlled nature and an
“honest” design of the flood protection infrastructure, the
second prize showed a more romantic scenery with meanders
and wilderness that endorsed public belief in the possibility of
a restoration of the natural processes and that challenged the
reality of flood protection technical constraints"”?. The decision
of the jury contradicted public expectations. Public engagement
led by the Isar Allianz militated against the winner, organized
public meetings and got the favours of the local press”®*. While
according to the rules of the procedure, the winner should build
up their design, the first prize planning team including Irene
Burkhardt Landschaftsarchitekten (now BEM), SKI Engineers,
Mahl-Gebhardt Konzepte, and Reichenbach-Klinke / Schranner
Architekten, decided to review their design. Willing to satisfy
public desires, they integrated romantic design elements, such
as curvy shores and islands, by covering and greening the flood
protection infrastructure (Fig. 6). SKI Engineers tested the
design. The final 100-meter section required a simulation by the
Technical University of Munich using a 1:20 model'®”.

The implemented Isar-Plan is a multifunctional riverscape
that combines blue, green, and hybrid solutions. It has
been worldwide acclaimed as a “return to the wild” and
surpassed many previous urban river restorations in terms
of its scale”. The project was successful in mitigating risks
from extreme flood events in 2005 and 2013. The restored
Isar can mitigate a 1,200 m3/s flood. Before NBS implementation,
the area could support a maximal discharge of 900 m3s.

HQ 100 with the reservoir is estimated at 1,150 m3/s and the
highest flood recorded before the reservoir was built was 1,440
m3/s™*, Furthermore, the project has satisfied high recreational
demands and improved the river’s ecological status'™. The
Isar-Plan shows that due to long-term social, cultural, and
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technical negotiations, risk mitigation solutions can provide
room for recreational opportunities and that public spaces
can provide room for flooding. The planning process testifies
to an increasing demand for informal, dynamic, and adaptive
landscape planning”” offering new opportunities for enhancing
landscape resilience. Furthermore, the project demonstrates that
public participation and active co-design may take a long time
but secure project acceptance and produces innovation. The
Isar-Plan is a showcase of NBS design for and by urbanites. It
emphasizes that a higher societal demand for ecological values
has already emerged, leveraging socio-ecological resilience.
With the concept of the Living Lab emerging in the early
1990s and playing a role in governance processes since 2006'*”),
the ad hoc Isar-Plan Living Lab began as early as 1987, making
itself a forerunner of this concept. The participative process did
not follow a conceptual framework but matured progressively
before first attempt to capture and define the Living Lab
concept. The ex-post-analysis showed that it fulfilled all the
core characteristics (Table 3) and almost all the steps of a
Living Lab (Table 4). The main difference lies in the Living
Lab set-up. Some Living Lab definitions request a systematic
sampling and recruitment of all relevant stakeholders
involved'®”. At the Isar, the set-up was more ad hoc and based
on the willingness of the stakeholders to participate to the
planning process™®’'. No stakeholder identification, stakeholder
knowledge mapping or stakeholder incentivisation took
place. All the stakeholders interested in the river management
(through personal interest or professional obligation) were
invited by the project co-leader, namely the water agency and
the City of Munich, to participate to the planning process.
This spontaneous process mirrors Elinor Ostrom’s idea' that
according to the socio-ecological principle, self-organizing
users and leaders would develop an effective and sustainable
management of a resource. However, the Isar Allianz, an
advocacy group gathering local NGOs, did not have the power
of decision-making®!. The project leaders even excluded it from
the co-design process of the last 1.6 km, as they preferred dealing
with each NGO separately. As a result, the Isar Allianz changed its
approach into grassroots lobbying. According to some Living
Lab definitions, the Living Lab should focus on the upscaling
of the designed solution after implementation'®”. After the Isar
restoration, the Isar-Plan Living Lab did focus on the upscaling
of the measures up- and downstream, leaving the monitoring
and management of the restored area in the hands of the river
authorities in charge and the river owners, which were the City
of Munich’s Planning and Building Departments. The recent
history of the Isar shows that cooperation between the different
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stakeholders of a Living Lab can enable a better design and
management of NBS, thus avoiding major ecological damages.

3.3 Conceptual Linkages between Polycentric Governance and
Living Labs

Polycentric governance and the Living Lab concepts both
strive for more holistic approaches to resolve complex or
“wicked” problems”". While polycentric governance is a
conceptual way of organizing political power (authority), the
Living Lab is a tool or a framework for creating services, public
goods, market products or ideas. Both concepts are thus innately
different — apples to oranges. Their contrasting application fields
further contribute to the fact that the two concepts are rarely
associated in literature. Indeed, a search of both terms in main
fields (title, abstract, keywords, and authors) in the peer-reviewed
article in database Scopus returned no results. When full text was
included in the search fields, 27 articles were found, most only
mentioning the concepts peripherally.

Nevertheless, as can be deduced from Tables 1 and 3,
polycentric governance and the Living Lab share several common
elements, captured in Figure 7. This entails that using a Living
Lab setting can help fulfil many requirements of an effective
polycentric governance system, and vice-versa. Most prominently,
co-production play vital roles for both concepts. Polycentric
governance connotes that decision centers take each other into
account in cooperative relationships, while the Living Lab implies
the co-production of goods and services. Wide stakeholder
participation being an explicit requirement of both polycentric
governance and the Living Lab, a further way to compare
the Living Lab and polycentric governance is through the
place they occupy on Sherry R. Arnstein’s Ladder of Citizen
Participation”"™!, Arguably, ideal polycentrism and the Living
Lab are both situated towards the top of this ladder, implying a
higher citizen participation — full citizen control.

As highlighted in Figure 7 (and besides their fundamental
difference noted above), one of the two concepts’ main
distinctions is the real-world settings being an explicit
prerequisite of the Living Lab. While polycentric governance
has also been applied in real-life contexts, the lack of concrete
principles allowing for the operationalization of polycentric
governance represents one of the concept’s criticisms”*. Yet,
both concepts have the potential to complement each other. In
the context of landscape resilience, both present advantages
for dealing with risks. Landscape resilience issues being likely
to span over multiple jurisdictions and governance levels,
polycentric governance coupled with the Living Lab could offer
the connectivity and adaptiveness required to cope with risks.
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Moreover, both concepts offer innovative ways of dealing with
the complexity of landscape resilience problems, which generally
concern a variety of stakeholders with different worldviews and
conflicting interests'”").

Hence, both concepts are far from mutually exclusive. It
appears that the ideas behind polycentric governance have often
inspired the development of modern Living Labs"”*. For instance,
so-called “Policy Innovation Labs” or “Government Innovation
Labs,” which consist in the development of public policies and
services through a Living Lab setting, could be considered a fusion
of both concepts: a Living Lab approach by co-testing policies in
a real-life setting, and a polycentric governance aspect by bringing
together stakeholders from various institutional levels and
straddling various sectors”. Similarly, polycentric governance
experiments, as have been used in climate governance”, also
present characteristics from both the Living Lab and polycentric
governance. For example, in climate governance experiments,
climate change provides a real-life “wicked” problem for which
policy solutions can be co-designed and co-tested, thereby
representing a Living Lab set-up, while simultaneously satisfying
polycentricity by enabling the interaction of several independent
governance units' . At the heart of these various approaches
lies the recognition that effective governance change comes from
below.

4 Conclusion

This paper has shown how polycentric governance and
the Living Lab can drive innovation for enhancing the socio-
ecological resilience of land- and riverscapes. While polycentric
governance requires the cooperation between decision-making
institutions in order to agree and decide on implementation
beyond institutional boundaries, the Living Lab approaches
help develop technical innovations beyond their source sector.
Polycentric governance and the Living Lab promote thinking
outside the box to find innovative solutions to societal challenges.
The development of polycentric governance and the Living Lab
systems are time-consuming processes that require political
willingness. Key success factors are the long-term education about
the benefit of cooperation and trust built between stakeholders'™.

The Isar-Plan represents a practical illustration of both
concepts. The Isar-Plan was a forerunner by closely involving
institutions and local stakeholders in the co-design of NBS
through an intensive and longstanding participatory process. The
Isar-Plan governance presented elements of polycentricity, such
as the decision-making process led by different decision centers
and the interaction of different sectors at different geographical
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scales. The case analysis suggests that the Living Lab activities
could be applied in a flexible way adapting to the environmental
and societal specificity of each case. This study highlights that
cooperation can help achieve multiple goals, innovation, and a
long-term socio-ecological resilience.

The Isar case demonstrates how the concepts of the Living Lab
and polycentric governance can leverage increased socio-ecological
resilience. While further research is needed to explore the links
between the two concepts, this paper represents a first attempt to
advance understanding of their potential complementarities and
the opportunities they offer. The Isar case shows that the Living
Lab can be a way of applying polycentric governance (and vice-
versa) when autonomous and multi-scale decision-makers are

collaboratively involved in the design of policy solutions. LAF
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