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1 ABSTRACT

Disciplinary professionals in the field of urbareardevelopment deal with the task of preparing tiniean)
world that is not yet there. In times of increasoamplexity and the invariably rise of contradictso we
propose that continuous learning between actorslved can make the urban area development process
more resilient: less susceptible to crisis and mesponsive to changing demand. In this paper, wild bn

our REAL CORP 2019 contribution (Peek & Stam, 2048)l further substantiate the idea of learning as a
foundational principle of urban area developmenmt examine whether Engestrom’s (1987) Activity Thyeor
and expansive learning may be a useful conceptaahdwork to mobilise learning. We highlight the
opportunities of expansive learning through momiigrand evaluation and use primarily outcomes ef th
monitoring and evaluation tool we designed for MeMierhavens, a transforming port-industrial anea i
Rotterdam, to analyse opportunities for expangeerling in the urban area development process.

Keywords: urban area development, expansive legrnionitoring and evaluation

2 LEARNING IN URBAN AREA DEVELOPMENT

Now that the Dutch real estate market is at itk@#ace the financial crisis of 2008, and supplgrezt meet
demand, there is a need to combine the strengpirestrisis integrated urban area development aad th
openness of organic development during the cridistélaar et al., 2012) for an after-crisis newerefice
frame of urban area development, which should dela learning strategy (Peek & Stam, 2019). However
learning theory has never been extensively intredua the field of urban planning. In this sectiove
examine the introduction of a learning paradigmtrexexisting paradigms of planning and produciisee
e.g. De Hoog & Daamen, 2013), resulting in a maslient urban area development process (Bertolini,
2011).

2.1 The need for learning in urban area development

Peek and Stam (2019) advocate that continuousihgptretween all actors involved in an urban area
development process could make this process msiteeng: less susceptible to crisis and more resperto
changing demand. A resilient development processiase iterative and able to deal with a far more
dynamic environment, transitional challenges, aimbé of multiple value creation, while not beindeato
turn to off-the-shelf solutions, and where multipgarning-loops entail involving a much wider sdt o
stakeholders. Development strategies may no lobgeprescriptive, but rather emergent and organic. |
order to grasp the challenge of marrying the vamdybof literature on learning with the urban area
development process, we frame the latter as a mletefdnteracting activity systems. In doing so, may
draw on the theory of expansive learning as imitlaby Yrj6 Engestrom (1987), developed within the
framework of cultural-historical Activity Theory (gotsky, 1978).

2.2 Urban development as a network of activity systems

Learning theory has largely focused on the indigldar an organisation (e.g. the ‘learning schodl’ o
Mintzberg et al., 1998) as subject. An urban am&hlbpment process goes beyond this framing. Aghou
the work is done by people in organisations, leayiim an urban area development process involhesitey
across multiple organisations and professionalilises, which is not always done in a coordinated
manner. An urban area development process is l@gsaribed as a heterogenous actor-network (Latour,
1987; 1996) that is made up of all kinds of humad aon-human actors involved and their numerous and
often conflicting relations. Thus, there is a néeaapture learning as a complex process at haradliag
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all sorts of properties and contradictions withim @&ctor (e.g. an organisation) while at the same ti
navigating through the complexities of institutibaerangements and other ‘rules of the game’.

Given such complexities, Engestrom’s (1987) thiheyation of Activity Theory provides a conceptual
repertoire that can account for multiple perspestiand networks of multiple interacting activijgtems to
examine dialectical practices of detecting and idgaWwith inherent tensions in the activity systeim.
Expansive Learning at Work Engestrom (2001) sunseariActivity Theory with the help of five princigle
referring to his earlier work:

(1) The prime unit of analysis is a collective géaitt-mediated and object-orientated activity systeeen in

its network relations to other activity systemsl @dtions are only understood when interpretedresjdhe
background of entire activity systems. Activity &yas realise and reproduce themselves by generating
actions and operations.

(2) Activity systems are multi-voiced. An activisystem is always a community of multiple points/igfw,
traditions and interests. The multivocality is aringdl in networks of interacting activity systenis.is a
source of trouble and a source of change and inlmovalemanding actions of translation and negotiat

(3) Activity systems take shape and get transforroeer lengthy periods of time. Their problems and
potentials can only be understood against their loatory.

(4) In activity systems contradictions are the seusf change and development. Contradictions ar¢heo
same as problems or conflicts. Contradictions #stoffically accumulating structural tensions witland
between activity systems. When an activity systelopés a new element from the outside — for exanle,
new technology, new object or a new player — iefieads to an aggravated secondary contradicti@men
some old elements collide with the new one. Sugaftradictions generate disturbances and confliais, b
also innovative attempts to change the activity.

(5) Activity systems may undergo expansive tramsfdrons. As the contradictions of an activity sysi@re
aggravated, some individual participants beginuestjon and deviate from its established normsolme
cases, this escalates into collaborative envisgpaimd a deliberate collective change effort.

Taken together, Engestrom’s elaboration of exp@an#darning in interacting activity systems offers a
appropriate conceptual framework to examine howsfiaamative change (Peek & Stam, 2019) can be
brought about in urban area development.

2.3 Expansive learning in urban area development

There has been recent interest in framing urbaa development in terms of expansive learning. For
example, Larsson and Homberg (2018) reflected an @mallenge Lab at Chalmers University of
Technology Goteborg Sweden to evaluate how studantlis laboratory created value by facilitating a
dialogue that integrated actors from different sect some of whom are not familiar with workinglwbne
another — to produce innovation solutions. Throsigécific cases of electromobility, addressing steaber
pollution and flooding, and low-carbon transitiohgrsson and Homberg’s account of the Challenge Lab
showed how contradictions between local needs #&wishgconcerns, and between current problems and
future visions can be addressed discursively thrdhg process of expansive learning.

Expansive learning is, however, not unproblemdagialvin and Simmie (2017), for example, examined an
urban regeneration partnership in the Republicedéind to show how such partnerships are comptexg ef
discursive struggle. They unpacked several emergimgradictions in the partnership, including tensi
between local communities wanting to be kept intud policy visions of transforming neighbourhoods.
While expansive learning to deal with these disearstruggles has led to what Galvin and Simmienest

as ‘expansive participation’ on the one hand, thlsp captured how the rhetoric of empowerment & th
context of neoliberal democracy is reinforced ome tither hand. Their analysis lay open the power
asymmetries between the stakeholders involved aogv siow expansive learning is also an arena for
communities — and community-based knowledge —distrand counteract professional knowledge.

A number of key points can be drawn from studieat tmobilise expansive learning in urban area
development. First, the transformation of urbanasrémplies the necessary condition of broadening
participation, especially with new actors who aat already involved in and familiar with the urbarea
development process. Thus, the inclusion of neweptainvariably raises the potential for tensions a
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contradictions, which in turn means that partiesihamgage in expansive learning to learn from omother.
Second, while contradictions have often been reghesd a negative thing to be avoided, expansivaiten
requires contradictions to be worked through, sthese tensions are the basis for propelling nagtons.
Third, the transformation of urban areas also mélaatsmaintaining the status quo is no longer aioop
This means that existing processes and the assamagtiat underpin these will need to be reforméulisT
following current practices and planning prescdps should give way to radical ways of transformting
activity system. Engestrom’s Activity Theory andpersive learning provides a useful framework to
systematically examine and influence the activitytems of urban area development so that transtoena
outcomes can form the focal point for addressiagditional challenges and change.

2.4 Expansive learning as a strategy

Conceptualising the urban area development praessnetwork of interacting activity systems, inuad
multiple actor groups or communities and numerorggegsional disciplines all dealing with transitibn
challenges, means that in order to come to somedfceffective collective action boundaries must be
spanned or even crossed. This involves higherdevklearning. What can my professional knowledge o
asset bring to someone from another disciplinagid® Why is it that my behaviour is not interpreted|
would have expected by someone from a differentnoonity? These are questions that only come to mind
in situations involving conflicts, dilemmas, didtances and local innovations. These are the kind of
contradictions, as Engestrom calls them, that megoime actual driving forces of expansive learnimg i
urban area development. In successful expansivenitga this eventually leads to a qualitative
transformation of all components in the activitgtgyn (Engestrém, 2001).

Traditionally, we expect that learning is manifelses changes in the subject, i.e. in the behavamar
cognition of the learners. In urban area develognmen must learn new patterns and forms of activity
(objects) which are not yet there. They are litgrigarned when they are created and there is mpetent
teacher. Standard learning theories have littleffier if one wants to understand these processesiridary
crossing entails stepping into unfamiliar domaibgs essentially a creative endeavour which rexguinew
conceptual resources. In this sense, boundaryiogogssolves collective concept formation” (Engésitr,
1995, p. 133). In other words, expansive learnsgnanifested in a trichotomy: 1) expanded pattents
forms of activity, 2) corresponding theoretical cepts, and 3) new types of agencies (Engestrom &
Sannino, 2010).

Expansive learning leads to the formation of nevexgyanded patterns and forms of activity orientethe
object. This involves the formation of a new théiged concept of the new activity, giving rise tose new
activities. This formation of complex concepts & fust internalisation of culturally given concepiut
above all externalisation or generation of culiyrabw concepts — which also need to be interndlisaise.
This requires collective and distributed agencyesgioning and breaking away from the constraintghef
existing activity and embarking a journey acrosxhamted terrain (Engestrom, 2015). For example,
designers may see the resemblances with their waakhough here we may rather speak of collective
designing — not so much of artefacts but ratheradions or interventions. As such, agency or the
participants’ ability and will to shape their adtyvsystems is the most important outcome of expans
learning.

2.5 Expansive learning through monitoring and evaluatio

In our case, the entire network of activity systeimswhich learners are engaged — the urban area
development process — is subject of expansiveilgariiVhat we aim at in the end is to entail cultunad
institutional change and new patterns and formaabivity, leading us to novel actions in the netkwof
interacting activity systems and transformativengeain urban area development processes. We need to
design and develop new tools and situations that mabilise expansive learning, being aware that thi
needs to occur in a changing mosaic of interadictiyity systems which are energised by their ommer
contradictions (Engestrom, 2001). Peek and Starh9?@dvocated monitoring and evaluation as a paient
tool to foster continuous learning including reaugr strategy-checking, although not yet embedded in
conceptual framework of Activity Theory and expaediearning.

Last year, we introduced monitoring and evaluatmthe complex network of interacting activity sysis in
the redevelopment process of Merwe-Vierhavens {shdf4H), a transforming port-industrial area in
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Rotterdam. Although not initially thought of or dgsed as a tool to mobilise expansive learningthis
paper we examine its potential as such. In linéh whte theory of expansive learning, we may question
ourselves:

(1) Does the design of the M4H-monitor lead to matterns of activity?
(2) Does the design of the M4H-monitor involve avribeoretical concept?
(3) Does the design of the M4H-monitor bring abauaew type of agency?

Although we can only build on primarily findings.ewwill use the first lessons learned in the desigd
execution of the M4H-monitor to further examine thgportunities for expansive learning in urban area
development through monitoring and evaluation.

3 MONITORING AND EVALUATION IN URBAN AREA DEVELOPMENT

In section 2 we have described a conceptual frametosystematically examine and influence thevitgti
systems of urban area development processes, whéictound in Engestrém’s Activity Theory and
expansive learning. In this section we highlighe firofessional debate amongst scholars, urban gignn
policymakers and data-scientists on the relevafeeonitoring and evaluation and the use of datarbran
area development processes. Several argumentdd rhisedisciplinary professionals complement our
conceptual propositions on the relevance of momigoand evaluation.

3.1 Increasing complexity of urban area development

The first argument lies in the increasing complexif urban area development. Today, technology,
demography, economy, climate and mobility increglgimetermine the physical design of our urban @rea
Our current planning instruments seem unable teckst the appearance of our living and working
environments in ten, twenty or thirty years (Venme 2019). Often, an urban area development psoces
takes decades, making it almost impossible to desigeprint plans that capture the future of ouvamr
areas: there is simply too much uncertainty. Howewapturing future designs and linked businesssas
blueprint plans is at the heart of the Dutch plagrtradition (Peek, 2015). In this classic plannongcess,
the role of monitoring and evaluation is restrictecchecking implementations of pre-designed pl&eek

& Stam, 2019).

The increasing complexity of urban area developmenquires adaptive planning processes, including
flexible plans: we can decide on goals and amistion an area, not yet on concrete functions atisiges

that contribute to those goals and ambitions. Mwimy and evaluation — and so data-collection -nthe
provide insight in the effectivity of actions, imentions and strategies, and offer urban planaeis
policymakers up-to-date information to respond barging demand (Verhoeven, 2019). In action, this
means actors act on the one hand, and on the wtbeitor and evaluate whether it brings the expected
results (Verdaas et al., 2018). Potentially, dag#p hurban planners and policymakers to make better
decisions and with monitoring and evaluation we i&oé the current uncertainty in urban area devedopm

3.2 Participation of local actors

Complexity increases even more since urban areala@mwent today is largely about transformations of
inner-city (port)industrial areas, in which livirnd working is mixed in high densities. In the Nethnds
we are not yet familiar with such a form of urbgr{iAlkemade et al., 2019). In transformations, igikcary
professionals must collaborate with current resileentrepreneurs and other users in an area, vayo m
value their neighbourhood differently and may hthair own ideas on future plans. Therefore, digtivly
professionals and local actors must collectivelgraponalise multiple value creation. With new astwho
are not already involved in and familiar with urbarea development processes, the potential forotens
and contradictions within and between activity eyst invariably raises.

Verdaas et al. (2018) argue, in complex plannirag@sses, it pays off to invest in a shared fouodajoint
fact finding. With a decent empirical foundatiorl slakeholders involved in the planning process may
develop a common vision on challenges and urgeihen such a foundation is missing, later on this wi
result in tensions, process delay and additionsiscdMonitoring may provide an empirical foundatemd
evaluation may facilitate joint fact finding amougsciplinary professionals and local actors. Carduns
monitoring then provides insight in ongoing trerasl may substantiate the need to adjust or desgn n
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actions, interventions and strategies. Monitoring avaluation provide a foundation for an adaptne
collective development process. The Dutch Courfcitate (2018) rightfully underlines the importarafe
traceability and transparency in data-collectiod decision-making.

3.3 Introduction of a new Environmental and Planning Ad

The arguments as described above — increasing egitypbf urban area development and participatibn o
local actors — merge in the new Environmental alashriing Act (Omgevingswet) which is envisioned to
simplify regulations on the physical environmenttie Netherlands. The Environmental and Planning Ac
obligates governmental and municipal institutionsadopt adaptive planning processes in urban area
development. As we have seen, adaptive planningepses cannot without effective monitoring and
evaluation. Moreover, the Environmental and Plagret advocates a transparent development prooess i
which decisions are made based on information ighaivailable for everyone: open data. With thi® th
Environmental and Planning Act aims to create ellgaying-field for every actor involved in the
development process. The forthcoming introductibihe Environmental and Planning Act in 2021 will
result in a legal obligation to put monitoring adhluation at the heart of development processes.

However, despite all opportunities seen by schadaig professionals, data is anything but a foundati
principle in urban area development (Janse, 204 ®rimarily example of monitoring and evaluatiorin-
relation to the Environmental and Planning Act -the Haven-Stad project in the Dutch capital city o
Amsterdam. Here, the main goals of monitoring aveliation are to make sure the Environmental Impact
Assessment is up-to-date and to make sure the godlambitions of the development strategy aresezhl
(Dolman, 2019). By generating data during the dmwelent process, urban planners and policymakers
always have an up-to-data image of the physicalr@mment. A biennially monitoring report evaluates
whether it is necessary to adjust or design nelgratinterventions and strategies (Verhoeven, 2019

3.4 Data-supported or data-driven development processes

We conclude this section with a critical note: dddanot tell us everything. Data do not simply gate the
perfect answer and might overlook stories thatharel to quantify. Without any knowledge and inpoti

the local activity system, data-driven decisionbvee unfeasible solutions. And, the simple argutriéme
data tells us so’ kills every fruitful discussidbata are input to the decision-making process aidhe
decision-making process itself. Therefore, we eg®rthe point of view that advocates a data-supgorte
development and decision-making process rather thadata-driven process (Van den Berg, 2019;
Vermeulen, 2019). In other words, monitoring andleation may be useful, it can never be the oneoahd
tool or situation that is used to mobilise expaeadearning.

4 LEARNING IN THE ROTTERDAM MAKERS DISTRICT

We illustrate our conceptual framework of urbaraagdevelopment process as an expansive learninggsoc
with the development of Rotterdam Makers Distriztr object of research over the last five year20ah9

we — the Research Centre for Sustainable PortsQitielose collaboration with City and Port autties —
designed a monitoring and evaluation tool for tlewedopment process of Merwe-Vierhavens (in short
M4H). M4H is a transforming port-industrial are&usited approximately four kilometres from Rotterdam
city-centre and is part of Rotterdam Makers Distrie this section we describe the development ggs®f
the Rotterdam Makers District and introduce ouompexplorations of learning in the transformation o
M4H.

4.1 Developing the Rotterdam Makers District

The city of Rotterdam has a long history is urbatesfront redevelopment projects. In 2004, the @itg
Port authorities announced the new major Stadslsa{@ity-Ports) project: 1600 hectares of waterfront
development along the Meuse river (see figure byéler, it soon became clear that this area wakatge
and too diverse to develop simultaneously (Daar@éh0), as various port areas in the Stadshavefascpro
still made a significant contribution to the portperations. In recent years, the focus of the &itgt Port
authorities has been on the redevelopment of R, 30-hectares former shipyard of the Rotterdam
Drydock Company, and M4H, a 120-hectares transfognmort-industrial area specialised in storage and
trans-shipment of fruit and juices.
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In 2015, RDM and M4H were collectively branded hs Rotterdam Innovation District, and in 2017
rebranded as the Rotterdam Makers District. The dvalDistrict is envisioned as an attractive busines
location for innovative manufacturing companies aywlng entrepreneurs, characterised by additive
manufacturing, robotisation and material scienteply described as ‘makers’. Instead of a ‘port-oity in’
approach, in RDM and M4H the City and Port autlesitapply a joint ‘port-city’ approach, creating
crossover areas where the economies of port apaneitge. The redevelopment of RDM is nearly fingshe
the transformation of M4H has just started. Afteass of strategy-formation and community-builditieg
very first projects (e.g. transformation of histaii buildings and infrastructural interventions)tire new
port-city approach are now underway.

~ = U N

Rotterdm-South
7 ST 7

-

Fig. 1. The Stadshavens project area in RotterdagerRéocus has been on the development of RDM andvd4¥ierhavens,
branded as Rotterdam Makers District. Heijplaatrsetie the village that was built for the Rotterdanyddck Company workforce.

4.2 Multiple changing sociotechnical systems

A joint governance process between City and Pdhaaities in port-city planning as found in Rottand is

the exception rather than the rule (Daamen & Vi284,3). The involvement of the Rotterdam Port Autigo

in urban area development is the result of thesttimmal context wherein the port operates. A clivamng
energy system and growing societal pressure adinigahe port of Rotterdam into transition to loaroon
activities (Bosman et al.,, 2018). The Rotterdamt PAuthority increasingly focuses on economic
development and renewal through innovation andeprgéneurship and hence developed special interest i
crossover areas in the realm of city and port. His hew port governance, RDM was developed to
accommodate large companies, young entreprenetudenss and researchers who collaborate on
innovations that contribute to smart and low-carport operations.

With the branding of Rotterdam Innovation Distiitt2015, the innovation-oriented strategy skippeerdo
M4H on the north bank of the Meuse river. From tiveset of the Stadshavens project, major urban
waterfront redevelopment was planned for M4H. Hosveas a result of the financial crisis of 2008stho
ambitions came to a halt. In 2015, the City and Rathorities presented a new development strateaty
was not so much a plan with a linked business dageather an open invitation to local actors astigipate

in the development process (Peek, 2015). This azgamd bottom-up approach of urban area development
resulted in an emerging living lab environment, just for innovative companies and entrepreneutsdiu
disciplinary professionals and policymakers alseeGhe years, an active and committed M4H-commngunit
developed, including disciplinary professionals aaticymakers, local architects, designers andtsmagn,
innovative start-ups and local research institigion

We take M4H as a single case-study because it ggeva unique and timely example of simultaneously
changing sociotechnical systems like port-city plag, housing, economic development, energy tramsit
and urban mobility including numerous professiorgikciplines. Those simultaneously changing
sociotechnical systems are in M4H married with agaonic and bottom-up approach of urban area
development (see table 1). In M4H, the City and Rathorities experiment with new roles, new caaii
and new business models (Peek, 2015). We obseeveerts that may foster learning in the complex
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network of activity systems in the development psscof M4H, potentially leading us to transformativ
changes in urban area development (Peek & Stan®)201

Variable RDM M4H

Location South bank North bank

Land area 30 hectares 120 hectares
Properties Industrial heritage All sorts

Ownership Port Authority City and Port authorities
Strategy Integrated Organic

Approach Top-down Bottom-up
Management | Project Process

Innovation Triple-Helix Quadruple-Helix

Result Campus Living lab

Table 1: Different approaches to urban area dewedop in RDM and M4H

4.3 Single and double loop learning

In our prior explorations of learning in M4H (seeeR & Meijer, 2016 and Peek & Stam, 2019) we drew o
the theory of ‘single and double loop learningi@gated by Chris Argyris (1977). In those explooas we
view innovation in RDM and M4H as a first loop @farning. In RDM, innovation is based on the Triple-
Helix of university-industry-government relations @itiated by Etzkowitz and Leydesdorff (1996). In
MA4H, local actors are involved in innovation. Hengs observe elements of the Quadruple-Helix amtei

by Carayannis and Campbell (2009). The pre-plarametitop-down redevelopment of RDM did not bring
major additional opportunities for learning. In tbheganic and bottom-up transformation of M4H thss i
different. The development process is open forllactors to step in and actively participate irsthiocess.
Here, the first learning-loop of innovation blenslgh the learning-loop that co-exists with an orgaand
bottom-up approach to urban area development: @ndeloop of learning. It is about the ‘makers i th
district’ as well as about ‘making the district’hd@ transformation of M4H is part of the innovatimocess
itself.

The theory of single and double loop learning a#dwis to describe the distinctly different apprescto
urban area development of City and Port authoriaesl to explain the different opportunities foar@ng
and innovation in RDM and M4H. Peek and Meijer @Déargued it is the challenge of Rotterdam Makers
District to further explore the potential of douldb®p learning in M4H. In addition, Peek and St&t@1(9)
focused on several conditions that may foster lagrim the development process. In this paper, e the
development process of M4H as a network of intergcctivity systems — including multiple actor-gps
and numerous professional disciplines— and examihether Engestrom’s (1987) Activity Theory and
‘expansive learning’ may be more useful in ordeiirttvtoduce learning theory to the field of urbarar
development.

5 DESIGNING A MONITORING AND EVALUATION TOOL FOR M4H

In 2019 we designed and executed a monitoring aatli&tion tool for the organic development proagafss
MA4H. Initially, this tool was meant to strengthdret'story of M4H’ with recent facts and figures atad
provide insight in the development process to jpadihs, administrative clients and other stakehmside
Although not initially thought of or designed aso@l to mobilise expansive learning, we were awaires
transitional potential (Peek & Stam, 2019) but wid see it in the perspective of expansive learagmge do
now. In this section we elaborate on the designfastdexecution of the M4H-monitor.

5.1 Ambitions, subjects and Key Performance Indicators

As we explained in section 4, the City and Porhatities apply an organic and bottom-up approadalriv@n
area development of M4H, meaning there is no bloefuture plan for the area. Instead, the ambgias
captured in the Vision and Strategy for Rotterdamk®ts District in 2017 are the starting point o th
development process. This envisioning documentgeep five overarching ambitions for RDM and M4H:

(1) Rotterdam Makers District attracts and faddéiainnovative companies and entrepreneurs witicaant
on companies and entrepreneurs characterised lityvaddanufacturing, robotisation and material acie

(2) Rotterdam Makers District creates jobs for bHreadth of the population of Rotterdam, not just fo
higher-educated but for lower-educated and vulrierabzens with less or no education also.
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(3) Rotterdam Makers District is an open innovat@rvironment in which companies and entrepreneurs
intensively collaborate with each other as wellvith students and local knowledge institutions.

(4) Rotterdam Makers District contributes to theusing programme of the Rotterdam region and so
develops an urban living and working environmeniclimust be realised in M4H.

(5) Rotterdam Makers District develops as a lidadgand showcase for the circular future of citg @ort in
which innovations are invented, designed, testeldagplied.

For monitoring, these ambitions must be translateo measurable Key Performance Indicators (KPIs).
However, the ambitions are rather envisioning amerewith relatively abstract. To overcome the gap
between ambitions on the one hand and KPIs on tther,owe first translated the ambitions into sdezhl
subjects in the development process of M4AH. Fomgta, below the ambition of developing an urbamtiv
and working environment are subjects like housiagenities and public space. For every subject we
proposed several KPIs. The KPIs are constructed opgasurement data. For example, to construct BHe K
average company size we had to know the total numbeompanies and the total number of jobs in M4H,
whereby the latter are measurement data.

The KPlIs then provide insight in the developmenewdry subject and allow disciplinary professiorsatsl
policymakers — and the authors as embedded researeito evaluate how subjects develop in relatmon
overarching ambitions. It is crucial not to juseiate whether we are underway, but also whethersitill

the best and desirable way: recurring strategyléhgo(Peek & Stam, 2019). Herein lies the potential
monitoring and evaluation as a tool to mobilise amngive learning. Yet, the entire M4H-monitor covers
almost twenty subjects in the development procéssdid. To prevent an enormous workload, we chose to
organically develop the M4H-monitor, and constrid&tls per subject step-by-step. In 2019 we explitate
economic activities in M4H and further examined shejects companies and jobs.

5.2 Limitations to monitoring and evaluation

In designing a monitoring and evaluation tool fodlN] we were confronted by several limitations. fits
start monitoring one of the first steps is to defmreference point, in which it may be temptintptik back

in time as far as possible. However, in our casevexe limited by an administrative boundary corigcof

the project area, and as a result, measuremenbtiagifore 2014 were not comparable with measurémen
data of after 2014. This forced us to choose 2@1theareference point of monitoring, which is,he end, a
natural reference point since the focus of City Bodt authorities has been on the transformatiolil4ifi
from 2014-2015 onwards.

Second, we discovered that several subjects waatkthased on ambitions, are not easily tracealigy us
KPls. For example, subjects like companies and jatgs perfectly measurable in KPIs, which is very
different from measuring subjects like inclusivay collaboration. These latter subjects are hamuemtify,
making it difficult to capture them in KPIs. Furthend in-depth research — both quantitative anditgtiae

— is needed to construct appropriate KPIs for theggects. Moreover, since M4H is still largely artp
industrial area, many data that is available far ¢ity’s living neighbourhoods is not yet availalite a
working-area like M4H.

For the construction of KPIs we largely built upmeasurement data from external resources. Theinda th
limitation is that we are depending on time-pathshose external resources. Therefore, the measuntem
data of several KPIs in the M4H-monitor are notexent as intended. For example, economic dat@18 2
were only available in the last months of 2019.eAfanalysing and evaluating the data, we were table
present outcomes of the 2019-execution of the M4ihitor no sooner than February 2020, while thesfact
and figures in the publication are of 2018. Hemeegnt projects and developments are not reflaatéiae
2019-execution of the M4H-monitor. We tackled tisisue by including a qualitative overview of pragec
and developments that took place in 2019 and rnbtdhese projects and developments will be reftem
future executions of the M4H-monitor.

Fourth and finally, we must discuss accuracy atidbidity of available data. Many data, and partily
economic data, are appropriate for macro-levelysesl (e.g. on the level of cities or regions) lrttain
inaccuracies at the micro-level, the level we aaking at in urban area development. Only a srmatunt
of inaccuracies may have large impact on the dadasa on conclusions drawn from evaluation. Indhse
of M4H, we manually corrected prominent inaccuracia the data. Our experiences underline the
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importance of sufficient contextual knowledge tonttaw data into useful information (Van den B&2g19)
and effectively execute monitoring and evaluationiiban area development processes.

5.3 Outcomes of the M4H-monitor

The contentive outcomes of the M4H-monitor are,coffirse, particularly relevant for actors invohiedhe
development process of M4H. In this paper, we aréiqularly interested in the opportunities for arpive
learning in the development process through mangoand evaluation, which we will further discuss i
section 6. The design and execution of the M4H-meorfias resulted in an extensive database including
approximately fifty KPIs organised into subjectscérresponding monitoring and evaluation plan aagatu
the construction of every KPI so that the datalzasebe updated annually with recent measuremeat bhat
the first execution of the M4H-monitor we furthedaenined the subjects companies and jobs (see fRjure
These additional research efforts significantlyré@sed the accuracy and reliability of KPIs undase
subjects. In the coming years, we aim to furthesigtethe M4H-monitor and conduct additional researc
efforts on different subjects. To share outcomdh woliticians, administrative clients and the whM4H-
community, we designed a printed flyer that sumsesiboth the design and the outcomes of the first
execution of the M4H-monitor.

MAAKINDUSTRIE HAVENINDUSTRIE OVERIGE BEDRIJVEN
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Fig. 2. An example of an infographic as presentetthé printed flyer. The infographic is createdchgative agency Friends For
Brands and shows the number of jobs per economicstng from left to right: 1) innovative manufaang industries, 2) traditional
port operations, and 3) other industries. The raghmple conclusion based on this infographic mayhat M4H indeed creates jobs

in innovative manufacturing industries — as envisibin the ambitions — without reducing the nunmifgobs in traditional
industries.

6 CONCLUSION AND DISCUSSION

In this paper, we frame an urban area developmerdeps as a complex network of interacting activity
systems and introduce Engestrom’s (1987) Activitgdry and expansive learning in this process. Inglo
so, we build upon Peek and Stam (2019) who advdbatecontinuous learning between all actors inedlv
can make urban area development processes molientesiVe highlight the opportunities of expansive
learning through monitoring and evaluation and Mgewe-Vierhavens (shortly M4H), a transforming port
industrial area in Rotterdam, as a single caseystudhis section we reflect on our findings ariscdss the
potential of expansive learning through monitoramgl evaluation.

6.1 Potential of expansive learning in urban area devepment

Recently, expansive learning has been introducelderurban context (see e.g. Galvin & Simmie, 284d
Larsson & Holmberg, 2018). Engestrom’s elaboratianexpansive learning in interacting activity syste
offers an appropriate conceptual framework to erarhiow transformative change (Peek & Stam, 2019) ca
be brought about in urban area development. PeglStam (2019) advocate monitoring and evaluation as
tool that potentially may foster continuous leagialthough not yet embedded in the conceptualdveonk

of Activity Theory and expansive learning. In 2048 — the Research Centre for Sustainable PortsGitie
designed a monitoring and evaluation tool for tlewedopment process of M4H. Although not initially
designed as a tool to initiate expansive learniewere aware of its transitional potential.

When actors in an urban area development procéssabband monitor and evaluate what it brings @des
et al., 2018), we may observe a learning-loop. tighomonitoring and evaluation, we learn what wdds
not) and learn when it is time to design new a&jdnterventions or strategies. Monitoring and eatbn
provide answers, but also raise new questionswiibtdeepen and strengthen the development process.
Thus, monitoring and evaluation may foster learnimgirban area development, and we may recognise
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learning in urban area development then in actiorierventions and strategies whereof the focugoails
have clearly changed (De Hoog & Daamen, 2013).

With new actors who are not already involved in &mdiliar with urban area development processes, th
potential for tensions and contradictions withird &etween activity systems invariably raises. Antile
contradictions are often regarded as a negativg tioi be avoided (Verdaas et al., 2018), exparisanming
requires contradictions to be worked through, soa®radictions are the source of change and irtimvan
activity systems (Engestrom, 2001). Hence, an @aivd committed local community is indispensabla in
network of interacting activity systems to comeremsformative change in urban area developmerthdn
end, resilient cities do not develop by brilliatans but rather through evolutionary processes<paesive
learning with all different actors of what are coonmmchallenges and urgencies in urban areas (Bartoli
2011; Peek & Stam, 2019).

Towards expansive learning through monitoring araduation

We may reflect on expansive learning through theHMdonitor, but these are rather preliminary finding
and need to be interpreted carefully. However, Wweeove elements that potentially mobilise expansive
learning in the complex network of interacting @ityi systems, potentially leading us to transforinet
change in urban area development. To start withddsign of the M4H-monitor may be thought of asdpe

a new form of activity. Both the City and Port aurfties executed monitoring and evaluation before,
however not yet in the context of a complex urb@aaevelopment process as found in a transforpong
industrial area like M4H. Building on prior exparees within both activity systems, the City andtPor
authorities took the initiative to intensively ailorate with a local research institution to desigkl4H-
monitor since they recognise the relevance of roanig and evaluation.

In some sense, the same is done in the Haven-8getipin Amsterdam. Potentially, the monitoringdan
evaluation tools designed for M4H and Haven-Staabknthe exchange knowledge in a more coordinated
manner instead of the fragmented collaboration ytodtere, two very different networks of interacting
activity systems may be connected through monigpand evaluation in order to learn mutually frora th
two networks of activity systems. What makes theHMWonitor a potentially valuable tool to mobilise
expansive learning is that it covers the full bthaahd thus a wide variety of subjects in the dewelent
process, including multiple simultaneously changsuagiotechnical systems. Hence, through the M4H-
monitor we learn when to adjust or design new astiinterventions and strategies. The relatednetsgelen
subjects in the development process — which igetftl in the monitor — provides detailed insightha
interdependence of subjects in such a complex wabzadevelopment process.

We also found a contradiction that may (potent)diyad to a new theoretical concept. The outcomélseo
M4H-monitor increased discussions between City Bod authorities on what kind of companies must be
seen as ‘makers’. RDM attracts and facilitates-peleted companies while M4H due to the larger lareh
may accommodate a wide variety of companies. Howdbe design of the monitor fuelled discussions
whether innovative start-ups in, for example, tifie $ciences and health sector must be seen asrsnake
since this economic sector is well represented #HMIn addition, the design of the monitor showldt t
innovative and fast-growing start-ups are not thesothat make a major contribution to jobs for Il
lower-educated citizens. Those findings exposendradiction between the ambition to attract andifate
innovative (manufacturing) companies on the oneadheamd create jobs for the breadth of the population
Rotterdam on the other hand. Potentially, thoseameés of the monitor may lead to a change in attouns
policy and marketing strategy of theCity and Paotharities, which may be developed into a new tatcal
concept.

6.2 Conclusion and future research ambitions

In analysing outcomes and initial impact of the M#aldnitor we found some elements for (potential)
expansive learning in the development process oHMEngestrom’s Activity Theory and expansive
learning thus may be a useful conceptual framewworkmobilise expansive learning in urban area
development processes, although we are aware likae tare preliminary findings and therefore rather
precarious. Moreover, in the future we may chakkengpnitoring and evaluation as a lagging perforreanc
management practice to one that shows how mongt@ird evaluation of outcomes can be more proactive
and prospective rather than reactive and retrospectHere, expansive learning may be particularly
applicable. By expanding participation to stakeboddwho are not familiar with the urban development
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process, this raises the opportunities for expandimwhat are valuable outcomes, which in turntesethe
impetus for change.

In this paper we introduced a conceptual frameviin the learning theory in an urban area develogme
process, which is rarely done before. This papédd®wn our earlier explorations of learning in ambarea
development but may mark a next phase in our worhe same time, since we aim to further explore
learning in urban area development in the futurerder to reach transformative change. A promistagt is
made with the approval of a new consortium-based subsidised project in collaboration with Delft
University of Technology and the University of Amstam which focuses on accelerating deep
transdisciplinary and interprofessional learning ifnovative actions, interventions and strategiesleep
sustainable transitions in port area development.
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