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EXECUTIVE SUMMARY  

 

The deliverable presents a comprehensive assessment of the applica�on of the SmartHubs Appraisal Tool 
across the four living labs of the project: Anderlecht, Munich, The Hague, and Vienna. The SmartHubs 
Appraisal Tool is a stakeholder assessment methodology which can support the co-crea�on process of 
mobility hubs. The tool can be applied following two related methods, the Mul�-Actor Mul�-Criteria Analysis 
(MAMCA) and the Stakeholder-based Impact Scoring (SIS).  

Through its applica�on in the four living labs of the SmartHubs project, the tool proved being central in 
reflec�ng stakeholder preferences, iden�fying essen�al criteria for mobility hub design, and suppor�ng the 
co-crea�on process. The results emphasize the significance of engaging diverse stakeholders, including 
residents, governments, and mobility operators, to ensure inclusivity, sustainability, and community 
responsiveness. Crucial findings reveal criteria universally important for most stakeholders across mul�ple 
loca�ons such as safety, service availability, visibility, reliability, accessibility, and alignment with local needs.  

In conclusion, this pioneering applica�on of a stakeholder assessment tool in mobility hub development 
provides valuable insights. This deliverable underscores the need to enhance the tool's usability, 
understanding, and alignment with stakeholders' criteria. Recommenda�ons include tailored facilitator 
training and a predefined list of criteria to streamline the iden�fica�on stage. The study acknowledges 
limita�ons arising from diverse contexts and facilitators but emphasizes the validity of results through a 
common repor�ng framework. The findings and recommenda�ons offer a founda�on for future research, 
emphasizing the con�nual refinement of methodologies and effec�ve facilitator training to advance the co-
crea�on process of mobility hubs.  
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1. Introduc�on to the SmartHubs Appraisal Tool 

As the main objec�ve of the SmartHubs project is to assess if a co-crea�on process can enable mobility hubs 
to act as game changers, the development of tools to support the co-crea�on process is relevant. In this 
regard, the SmartHubs Appraisal Tool aims to facilitate the co-design process of a smart mobility hub, allowing 
stakeholders to iden�fy the most preferred op�on among a range of alterna�ves. Grimble & Wellard (1997) 
define a stakeholder as “any group of people, organised or unorganised, who share a common interest or 
stake in a par�cular issue or system; they can be at any level or posi�on in society, from global, na�onal and 
regional concerns down to the level of household or intra-household, and be groups of any size or 
aggrega�on.”  

The SmartHubs Appraisal Tool can be applied by using two different methods The choice of the method to 
apply depends on the type of project or element being evaluated, as well as on the approach to decision-
making. Although the following sub-sec�ons introduce both methods, the instruc�ons on how to apply them 
can be found in the the SmartHubs Deliverable 3.5 (Mar�nez et al., 2022).  

The following paragraphs of this sec�on introduce both methods. The second sec�on of this deliverable 
presents the four living labs and the third sec�on explains the applica�on of the tool: the aim of the 
applica�on, the par�cipants involved, calendar and loca�ons, challenges, results, and assessment. The fourth 
sec�on presents the conclusions of the study, referring to the limita�ons and further research. 

 

1.1 MAMCA1 

Mul�-actor Mul�-Criteria Analysis (MAMCA) is a methodology to assess stakeholder preferences by taking 
the stakeholders explicitly into account (Macharis, 2000, 2004). MAMCA is an extension of the Mul�-Criteria 
Analysis (MCA), differing from the later by explicitly introducing stakeholders before the criteria and weights 
are defined (Macharis et al., 2012). Furthermore, the MAMCA methodology encourages stakeholders “to 
reflect on what they want and on the ra�onale for these wants” (Macharis et al., 2009, p.197), which can 
facilitate reaching consensus.  

The MAMCA approach was conceived to evaluate transport projects, in which the interests of stakeholders 
are compe�ng and conflic�ng. MAMCA has been applied on several occasions, to decide about the 
improvement of mobility in the city centre of Leuven (Keseru et al., 2016); the possible extension of a logis�cs 
operator at Zaventem Interna�onal Airport (Macharis et al., 2009); policy measures that can improve mobility 
and logis�cs in Flanders (Macharis et al., 2010); and measures to improve traffic safety in Brussels (Pappers 
et al., 2021).  

The MAMCA methodology consists of seven steps that are shown in Figure 1. First, the possible alterna�ves 
that will be evaluated are iden�fied and classified. Second, a stakeholder analysis, in which the groups whose 

 

 

1 Sec�on copied from SmartHubs Deliverable 3.5 (Mar�nez et al., 2022). 

https://www.smartmobilityhubs.eu/_files/ugd/c54b12_8c0d1dd1b7ea4ef2b27db027a1f5ff74.pdf
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opinions should be taken into account are iden�fied and contacted, is conducted. In step three, each 
stakeholder group defines their criteria (c) and gives weights (w) to the criteria, according to the importance 
they give to each criterion. In step four, the criteria established by stakeholders are ‘opera�onalised’ by 
designa�ng indicators to measure the impact of an alterna�ve concerning each criterion. In step five, the 
alterna�ves are analysed by using indicators and are consequently ranked. In step six, results are shown, and 
consensus-making is encouraged. However, if consensus is not reached, new alterna�ves can be created and 
a new MAMCA is conducted. Lastly, the results of the MAMCA inform the implementa�on of the chosen 
alterna�ve (Macharis et al., 2009). 

 

Figure 1. The steps of Multi-Actor Multi-Criteria Analysis (Macharis et al., 2009) 

 

1.2 SIS2 
Stakeholder-based Impact Scoring (SIS) is a par�cipatory ex-ante appraisal method developed by te Boveldt 
et al. (2022), based on the concept of weighted impact. SIS is useful to quan�fy the nega�ve and posi�ve 
impacts of projects on stakeholders, assuming that impact is the result of objec�ve es�ma�ons or 
observa�ons done by experts, and subjec�ve value judgements done by stakeholders. As such, it can be 
considered a middle ground between the Cost-Benefit Analysis (CBA) and MAMCA. As in MAMCA, SIS 
acknowledges the subjec�ve aspect of appraisal by involving stakeholders in coupling objec�ve impact 
es�ma�ons with subjec�ve value judgements.  As is the case of CBA, it does not lead to an aggregated 

 

 

2 Sec�on copied from SmartHubs Deliverable 3.5 (Mar�nez et al., 2022). 
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preference ranking but enables the iden�fica�on of posi�ve and nega�ve impacts of alterna�ves compared 
to the current situa�on. Nonetheless, SIS s�ll requires a certain degree of aggrega�on, by summa�ng scores 
from different stakeholders to obtain numerical results. The very goal of SIS is to synthesise what is possible 
while leaving the value-laden trade-offs and decision-making open for poli�cal debate. As such, the 
evalua�on conducted in the early strategic phase of projects should not prematurely conclude the discussion, 
but rather enhance it (te Boveldt et al., 2022). 

By enabling the analyst to interpret the nega�ve and posi�ve impact scores separately, SIS is par�cularly 
appropriate in complex transport projects, which are o�en altered and defined throughout their course of 
planning or implementa�on. For instance, te Boveldt et al. (2022) applied the SIS to appraise the alterna�ves 
to the redevelopment of an overpass in Brussels. The tool was applied in this project because the uncertainty 
on central aspects such as costs and the development of inter-regional infrastructure impeded high-precision 
appraisal. Furthermore, as this was a poli�cally sensi�ve project, most stakeholders had a pre-defined 
preferred alterna�ve. It was therefore convenient to highlight the impacts, to nurture and support the debate, 
instead of ranking alterna�ves and prescribing a decision.  

 

2. Context of the living labs 
 

The applica�on of the SmartHubs Appraisal tool took place in four different Smarthubs living labs and it was 
applied within  these four different local contexts: Anderlecht (Brussels), Munich, Roterdam-The Hague and 
Eastern Austria (Vienna). The two later cases had more than one loca�on in which mobility hubs were located 
or were expected to be implemented. In the context of the MAMCA or SIS processes, only one loca�on was 
chosen at each living lab. This sec�on describes the context of the living labs – selected loca�on and overall 
process – because the applica�on of the SmartHubs Appraisal Tool must be adapted to it. Addi�onal 
informa�on about each living lab can be found in the Smarthubs Deliverables 4.2 (Kirchberger et al., 2023), 
4.3 (Mar�nez et al., 2023), 4.4 (Garritsen et al., 2023) and 4.5 (Duran-Rodas et al., 2023). 

 

2.1  Anderlecht Living Lab (Brussels)  
 

The Anderlecht Living Lab was set up in the Cureghem neighbourhood, just outside the centre of Brussels and 
next to the Brussels South Sta�on, the largest railway sta�on in Belgium. From a socio-economic point of 
view, this can be considered a disadvantaged neighbourhood. It is one of the most densely populated parts 
of Brussels, the unemployment rate stands at a staggering 27% and the median taxable income in Cureghem 
is considerably lower than the regional average. This neighbourhood hosts a higher share of people without 
Belgian na�onality (European Union, Türkiye, Northern Africa, Sub-Sahara) than the regional average. The 
share of people above the age of 25 with a higher educa�on degree is also much lower than the regional 
average (Statbel, 2021). Although many families in Cureghem cannot afford a car, parking pressure is among 
the highest in the Capital Region (due to the high popula�on density). Its proximity to some of the major road 
axes in Brussels has repercussions for the neighbourhood in terms of air pollu�on and noise 
(Environnement.Brussels, 2022). Concerning mobility, Cureghem is well deserved and a central area in the 
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transport network, and there are several sta�ons of shared mobility services and an increasingly developed 
cycling infrastructure.  

2.1.1 The mobility hub: Place du Conseil/Raadsplein 

The selected loca�on in the Anderlecht Living Lab was the square Conseil/Raadsplein and it was not a 
dedicated mobility hub, as this type of infrastructure was not yet deployed in the Brussels Region. 
Nonetheless, this loca�on hosted public transport and shared mobility services and in the context of this 
research project, a temporary digital informa�on kiosk was placed in the square. From this kiosk, the tram 
stop, Cambio shared cars, Villo! shared bike and car parking facili�es were visible. No signpos�ng was added 
to the bike-sharing sta�on (around the corner) and no other modifica�ons were implemented because it was 
not possible. The mobility hubs assessed through the MAMCA process were four co-designed op�ons for 
future mobility hubs in the Place du Conseil.  

• Co-designed op�on 1: The basic hub 
• Co-designed op�on 2: The green hub  
• Co-designed op�on 3: The all-in hub  
• Co-designed op�on 4: The social hub  

More informa�on about the four alterna�ves can be found in Appendix 1. 

2.1.2 Process overview  

The living lab ac�vi�es started in January 2022 and finished in February 2023 (see Figure 2). 

 

Figure 2. Activities conducted in the Anderlecht Living Lab (Brussels) 

2.2 Munich Living Lab  

Munich’s Living Lab focused on the co-design, implementa�on, and co-evalua�on of a new, temporary 
mobility hub. The hub was developed under the premise of op�mizing the use of the current public 
infrastructure to create a mobility hub that promotes ac�ve transport modes and shared mobility services. 
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Concurrently, the hub aimed to invite people to linger and support local businesses such as cafés, and 
restaurants in the immediate vicinity. This approach aimed to foster a sense of community and contribute to 
a beter living environment.  

The area selected to plan the hub around the Technical University of Munich has significant poten�al 
considering three main condi�ons typically related to mobility hubs' characteris�cs. Following the guidelines 
for the integra�on of mobility hubs into the urban space (Duran-Rodas et al., 2022), high concentra�on of 
points of interest (services, ac�vi�es, etc.), exis�ng public transport coverage, and high traffic/demand 
poten�al are favourable condi�ons for the implementa�on of mobility hubs. The university surroundings 
offered a wide variety of services like supermarkets, entertaining venues (museums, galleries, etc.), bike-
sharing services, charging sta�ons, restaurants, and cafes. The public transport coverage in the area includes 
two subway (U-Bahn) sta�ons (1 line), and three bus stops (3 different line services). In addi�on, tram stops 
are located approximately 200m from the main campus. 

2.2.1 The mobility hub: TUM Steinheilstrasse 

The mobility hub was located in the surroundings of the Technical University of Munich (Steinheilstrasse). 
This area typically experiences high traffic from various modes of transporta�on, and it offers a diverse range 
of ameni�es and services. Based on the hubs’ goals, an exis�ng parklet was chosen to be transformed into a 
mobility hub. The parklet’s atributes, including sea�ng opportuni�es, good ligh�ng condi�ons, bicycle 
parking facili�es, and an appealing design, made it a suitable loca�on for this purpose. The target users 
included university students and employees from the university, as well as residents of the area. The pictures 
from the interven�on can be found in the Appendix 2. In this case, the alterna�ves being assessed by the 
SmartHubs Appraisal tool are only two: the con�nua�on of the mobility hub next year or not. 

2.2.2 Process overview 

To transform the space and implement the mobility hub, different par�cipatory approaches were employed, 
including an on-street panel and a co-design game. The on-street panel served as an ini�al step to iden�fy 
the “wish list” of poten�al users. This was followed by the co-design game, which was played on three 
occasions. Ini�ally, it involved a class of bachelor’s students (n=150), followed by a session with students who 
are also residents of the neighbourhood (n=40), and a third round during a street fes�val (n=18).  The co-
crea�on game was designed to pinpoint the features and elements that players desired in a hub. It also aimed 
to promote inclusive design thinking by introducing vulnerable personas as poten�al hub users.  

The design obtained through the game was implemented during the summer of 2022. The hub operated in 
October 2022. During this period, the hub mainly served as a social gathering place and for leisure purposes, 
as indicated by the par�cipants of a brief survey (59% of the answers). The second most common reasons for 
u�lizing the hub's ameni�es were making use of shared mobility services and u�lizing the self-service bike 
repair sta�on. However, some users men�oned that the availability of shared mobility op�ons (e.g., e-
scooters) could be enhanced. Overall, users expressed sa�sfac�on with the wayfinding, safety, and ligh�ng 
condi�ons. 
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2.3 Roterdam-The Hague Living Lab 
The Dutch living lab comprises two hub loca�ons in the metropolitan region Roterdam-The Hague (further: 
MRDH), located in the western part of the Netherlands and consis�ng of 21 different municipali�es, having a 
popula�on of 2.4 million (MRDH, 2023) and hos�ng 1.2 million job loca�ons. The largest municipali�es within 
the MRDH region are Roterdam (655.000 inhabitants) and The Hague (553.000), and both ci�es contain one 
of the SmartHubs living lab loca�ons (CBS, 2022).3  

2.3.1 The mobility hub: Hobbemaplein 

Hobbemaplein is a busy square in The Hague, offering a lot of shops, restaurants and access to the 
(permanent) market loca�on Haagse Markt. The square is located on the border of the Transvaalkwartier 
and Schildersbuurt neighbourhoods, two diverse and vibrant neighbourhoods, with rela�vely large shares of 
social housing units (DHIC, 2022a, 2022b). The square Hobbemaplein is ongoing renova�on which started 
with an extensive par�cipatory process, including for instance gathering the opinion of residents or co-
designing in a later stage. The project team of the municipality is currently working on a preferred design 
alterna�ve for Hobbemaplein (Municipality of The Hague, 2021a, 2022c). This design does not yet include 
mobility hub elements, providing an opportunity for co-crea�on of hub alterna�ves, and performing the 
MAMCA.4 

Three dis�nc�ve design op�ons were developed by the researchers from the University of Twente (see 
Appendix 3), with input from the co-design game sessions, the municipality of The Hague and the SmartHubs 
integra�on ladder (Geurs et al., 2023). The hubs are designed so that they can show the preference of the 
stakeholders towards different implementa�ons of a hub. The three designs are:  

I. A basic mobility hub. This design has a simple offer of shared modes, but access is not conflict-
free for most modes. The hub does not offer non-mobility services.  

II. A transport hub. This design focuses on providing conflict-free access to most shared modes and 
mobility services, with a large offer of shared modes on both sides of the bus lane, and the 
presence of a staffed mobility service point. 

III. A social hub. This design focuses on the social aspect, with basic mobility services but a wide offer 
of non-mobility services such as a parcel locker and a municipal info point in the library. 

2.3.2 Process overview 

The living lab ac�vi�es that were executed in The Hague are shown in Figure 3. There is some overlap between 
some of the stages, due to delays in the project. The SmartHubs design game was played mul�ple �mes, also 
during the co-evalua�on stage with the project team of the Hobbemaplein project.   

 

 

3 This sec�on is based onthe Living Lab report D4.4 – sec�on 1.1 (Garritsen et al., 2023). 

4 This sec�on is based on the Living Lab report D4.4 – sec�on 1.3.3 (Garritsen et al., 2023). 
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Figure 3. Activities conducted in The Hague Living Lab 

At the start of the SmartHubs project, the inten�on was to integrate the SmartHubs Appraisal Tool into the 
par�cipatory process of the local project team of the municipality responsible for the redesign of the area. 
However, the SmartHubs MAMCA which was conducted has not been part of the Hobbemaplein project of 
the municipality. A par�cipatory process was already planned as part of the project and the MAMCA was 
expected to significantly increase workload. Therefore, it was decided not to integrate the applica�on of the 
SmartHubs Appraisal Tool into this process. As a result, the SmartHubs MAMCA was conducted on completely 
fic�onal mobility hub alterna�ves, and are not intended to be implemented. However, the MAMCA outcomes 
can be used as input for the decision-making process of the Hobbemaplein project design in the future. 
 

2.4 Eastern Austria Living Lab (EALL)  

The EALL consists of two Austrian federal states: the Austrian capital and federal state Vienna and the federal 
state Lower Austria. Lower Austria surrounds Vienna en�rely which has led to strong dependencies between 
these spa�al en��es, especially when looking into the mobility system and commuter rela�ons. Throughout 
the living lab, different developments in the field of mobility hubs can be observed with several public and 
private organisa�ons (ÖBB 360, LISA, Wien Mobil, Easymobil, MO.Point) establishing networks of hubs. 

2.4.1 The mobility hubs: a local network 

Two mobility hubs in Vienna (Mobility sta�on Maria-Tusch Straße and Mobility sta�on Bruno-Marek-Allee) 
and one in Lower Austria (Mobility Sta�on Pillichsdorf) were selected for the living lab implementa�on. 
Nonetheless, within the EALL the approach to the study of mobility hubs focuses on the network, moving 
beyond individual hubs. Especially for Aspern Seestadt, as a large urban development area with s�ll many 
possibili�es to include mobility hubs in the overall planning regula�ons, it is important to establish a network 
of shared cars, cargo bicycles, and micro-mobility op�ons to increase the atrac�veness of sustainable 
transport solu�ons. Based on the spa�al specifica�ons and exis�ng innova�ve approaches (like collec�ve and 
Hybrid-Garages) in Seestadt, three scenarios were developed and configured. 
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I. ÖV-Hubs (ÖV = Öffentlicher Verkehr = public transport): hubs connected to exis�ng public 
transporta�on hubs 

II. Hoch-Hubs (hoch = high): hubs located at exis�ng elevated garages 
III. Superblock-Hubs: hubs located in underground garages embedded in the neighbourhoods 

Different specifica�ons and modes were assumed for the three scenarios, each of them focusing on offering 
mul�modal op�ons at different points of a trip chain for different users (e.g., the Superblock-Hubs are located 
close to the housing facili�es of many inhabitants). More informa�on is available in the Appendix 4.  

3.4.2 Process overview 

As shown in the Figure 4, the evalua�on phase consisted of the MAMCA applica�on in the case study Maria-
Tusch Straße. As discovered in prior phases, the topic of network designs became more relevant, leading to 
the decision to use the MAMCA tool for this topic and not for the single hub designs at Maria-Tusch Straße.  

06/2022 11/2022 12/2022 02/2023 03/2023 07/2023 

Phase: Development and setup  Phase: Analyses and Co-Crea�on phase Phase: Evalua�on 

  
Realiza�on of Survey (A) Analysis of survey results 

 

Design game development (A) Interviews with V2E 
groups (B, P) 

Non-Digital Workshop (P)   

 
Design Game 
prototyping workshop  

Design Game applica�on (M,B) 
  

   
Development of designs (M, B) 

 

   
Accessibility analysis (A)  

   
Prepara�on of MAMCA 
and scenarios 

Realiza�on of MAMCA 
workshops (M) 

 

     
Summary of 
MAMCA results 

  
 
A - applied in all case 
study areas 

 
M - Maria Tusch Straße 
(VIE_SA_MT) 

 
B - Bruno-Marek Allee 
(VIE_NB_BMK) 

 
P - Pillichsdorf 
(LA_PM_PD) 

Figure 4. Activities conducted in the Eastern Austria Living Lab 
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3. Applica�on of the tool 
 

The Smarthubs Appraisal tool was applied in three loca�ons using the MAMCA methodology, and in Munich 
through the SIS methodology. The aim of the different processes, the par�cipants, the dates, and events are 
explained in the following sub-sec�ons. Likewise, the challenges encountered in applying the tool, the results 
and the assessment tool can be found in this sec�on. 

3.1 Anderlecht Living Lab (Brussels)  
 

In the Anderlecht Living Lab, the SmartHubs Appraisal Tool was used as part of the co-crea�on process for a 
future mobility hub. Thus, four co-designed op�ons (see Sec�on 2.1.1) of a mobility hub that resulted from 
such a process were appraised using the tool. 

3.1.1 Par�cipants 

The stakeholder groups considered to be relevant for the MAMCA are the same groups included in the living 
lab:  

• The ci�zens, a central stakeholder group considering the focus of the living lab on inclusivity and 
vulnerable groups.   

• The local government: the Municipality of Anderlecht. 
• The regional government, and transport administrator: Bruxelles Mobilité. 
• The local and regional public transport operator: the STIB-MIVB. 
• A sta�on-based shared mobility operator: Cambio, the largest car-sharing operator in Brussels. 
• A free-floa�ng shared mobility operator: Felyx, the largest shared moped operator in Brussels. 

Although at least one person belonging to each group was involved in the MAMCA process, not everyone 
par�cipated in the same manner to ensure their involvement, it was necessary to adapt the methodology 

3.1.2 Loca�ons and dates of MAMCA workshops 

The first stage of the MAMCA process – collec�ng the criteria and alloca�ng weights to indicate their 
relevance – was done between 24 October 2022 and 11 January 2023. During this first stage, all stakeholders 
were involved through the co-crea�on workshops and/or one-on-one interac�ons, in person or through a 
video call. As the co-crea�on process started in January 2022, with a needs assessment, eight main criteria 
relevant for (non-)users were already iden�fied. Thus, the par�cipants were given the chance to suggest new 
criteria and/or select them from this list. The second stage – showcasing the four co-designed op�ons and 
the results of the MAMCA assessment, discussing with the par�cipants and collec�ng their feedback – was 
conducted between the 6 and 20 February 2023. 

The workshops were organised in three different loca�ons: at the Place du Conseil, where the second on-
street event was taking place, at the building of a local civic society organisa�on and the building of the 
mobility department of the municipality. The change of loca�ons was due to the nuisances encountered 
during the first workshop (e.g., noise, cold, …) as well as wan�ng to facilitate the par�cipa�on of the targeted 
stakeholders. All the in-person one-on-one interac�ons occurred during the on-street events of 28 November 
2022 and 6 February 2023. 
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3.1.3 Challenges 

Mobility hub designs and implementa�on strategies face significant challenges when appraised through the 
Mul�-Actor Mul�-Criteria Analysis (MAMCA). One major obstacle is the �me needed to develop the process, 
requiring the availability and eagerness of all relevant stakeholders to par�cipate and atend the different 
ac�vi�es of the process, which should at least take �me on two occasions. In this regard, the exper�se and 
facilita�on skills of the person coordina�ng the process are also central. Moreover, the first step – iden�fying 
criteria – is not straigh�orward, and many par�cipants encounter difficul�es in formula�ng relevant criteria. 
While experts find it more manageable, other stakeholders, especially ci�zens, struggle with it, requiring the 
facilitator to propose criteria. However, as shown in the Brussels’ applica�on, this may bias the final selec�on 
and omit criteria that are relevant for par�cipants but unknown to the facilitator. Addi�onally, the diversity 
of criteria requires different indicators, adding complexity to measuring performance across various 
alterna�ves. 

Understanding the MAMCA tool poses another difficulty, par�cularly for individuals with limited educa�on 
or proficiency in the local language. Explaining the ac�vi�es demands extra �me, or else it can increase 
mistrust and perceived opacity. Bridging this knowledge gap becomes crucial to fostering inclusivity in the 
assessment process. Lastly, when stakeholders lack the �me for workshops and are absent from the mee�ngs, 
one-on-one interac�ons can address this issue but they do not allow the collec�ve discussion to happen, 
limi�ng the possibili�es of reaching a consensus. The challenge lies in finding a balance that ensures the 
representa�on of every stakeholder group throughout the process while accommoda�ng the availability of 
par�cipants.  

3.1.4 Results 

The criteria chosen by each stakeholder group and the relevance they indicated for each one are shown in 
Table 1. In the case that several people par�cipated in a single stakeholder group, an average (mean) 
weigh�ng was calculated. In the table, the criteria that only have weights indicated by one stakeholder, were 
not iden�fied by the other stakeholders. 

Table 1. Criteria and weights identified in Anderlecht (Brussels) 

Criteria Ci�zens 
Local 
admin. 

Regional 
admin. 

Public 
transport 
operator 

Car-
sharing 
operator 

Shared 
moped 
operator 

Availability and reliability of the 
vehicles 

7.7 9.8 10 10 8 10 

Flexible, adapted, and subsidised 
pricing and subscrip�ons 

8.5 7.4 4 6 5 7 

Barrier-free spaces, inclusive design, 
and usability of vehicles/facili�es 

7.6 7.2 10 9 8 8 

Non-digital accessibility 6.0 6.2 10 8 7 0 

Simplified signage, informa�on, and 
communica�on                                          

6.4 7.8 6 10 9 8 
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Promo�on and training to use the 
services 

6.2 5.0 3 7 8 6 

Assistance from staff/someone 
present at the hub 

7.6 5.0 5 3 1 4 

Safety and security 9.5 8.4 8 8 9 8 

Integra�on according to the actual 
use of the space 

   10   

Ticket integra�on: MaaS    8   

Integra�on of exis�ng services within 
the geographical zone 

   10   

Flexibility: possible to easily move 
sta�ons/elements 

    10  

Size chosen considering the benefits 
for the neighbourhood 

    10  

 

The criteria and weigh�ngs were used to perform the MAMCA using the so�ware and iden�fy to what extent 
each co-designed op�on fulfils the priori�es of each stakeholder group. As shown in Figure 5, Op�on two – 
The green hub (see Appendix 1) fulfilled the best criteria of all stakeholder groups.  

 

 

Figure 5. Results of the MAMCA in Anderlecht (Brussels) 

3.1.5 Comparison of decisions with/without MAMCA 

The results of the stakeholder assessment tool did not match the direct choice of the par�cipants which were 
made during the second stage of the MAMCA process. At this stage, one of the stakeholder groups, the shared 
moped operator, was not involved due to changes in their internal organisa�on. Table 2 shows the 



17 

 

preferences stated by each stakeholder group based on the visualisa�ons, which are op�ons one (basic hub) 
and three (all-in hub).  

Table 2. Direct choice of participants in Anderlecht (Brussels) 

Co-designed op�ons Ci�zens 
Local 
admin. 

Regional 
admin. 

Public 
transport 
operator 

Car-
sharing 
operator 

1. The basic hub  X X  X 

2. The green hub      

3. The all-in hub X   X  

4. The social hub      

 

This mismatch can be explained because par�cipants gave criteria at an early stage of the co-design process 
when the reflec�on was at a more abstract level while the choice of the co-design op�ons was made through 
concrete visualisa�ons of the designs. This might have led par�cipants to reflect on other elements that might 
have not been considered in the given criteria, such as the atrac�veness of the design. In this regard, the 
cost of implementa�on and maintenance was not even men�oned by most groups but when deba�ng about 
the co-designed op�ons it appeared to be very important. Par�cipants could have also decided based on their 
intui�on, subjec�ve preferences and emo�onal triggers produced by the visualisa�ons of the designs. 
Nonetheless, the co-design two (green hub) is somehow an in-between op�on of the co-design one and 
three, which might explain also why this one scores the best in the MAMCA. 

3.1.6 Assessment of the tool 

The MAMCA process proved valuable in revealing the preferences of stakeholders concerning the co-design 
of a mobility hub while fostering a reflec�on on how to ensure that such preferences are met in the resul�ng 
implementa�on. The 53 people who par�cipated in the second stage of the MAMCA process evaluated the 
tool, with a majority of them expressing sa�sfac�on with the results of the assessment. However, most 
par�cipants did not find the tool easy to understand, especially those belonging to the stakeholder group 
‘ci�zens’. People with lower educa�on or in vulnerable groups have addi�onal difficul�es understanding the 
tool and how the results were obtained. The later required addi�onal �me to par�cipate in the assessment, 
although many people did not have it.  

The choices of par�cipants did not coincide with the results of the tool, showing the need to improve the 
criteria selec�on stage to ensure that all relevant criteria for each stakeholder are considered. For par�cipants 
having difficul�es with understanding the tool and results, a sense of mistrust emerged, making it challenging 
for them to align their final choice with the MAMCA’s outcomes. A majority expressed a preference for 
retaining personal choices, even if the tool indicated that other op�ons would be beneficial for their 
stakeholder groups. Aligning stakeholder percep�ons with the analy�cal outcomes becomes a cri�cal aspect 
of the appraisal process. In this regard, the visualisa�ons should be cri�cally used to avoid emo�on-driven 
choices.  
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3.2 Munich Living Lab  

The Munich Living Lab focused on implemen�ng a Mobility Hub as part of a street experiment. The 
Stakeholders-based Impact Scoring (SIS) method was conducted to assess this interven�on and jus�fy the 
long-term implementa�on of the hub. The purpose was to quan�fy both the nega�ve and posi�ve impacts 
of selected criteria as perceived by three different stakeholder groups. The evaluated criteria were selected 
based on the living lab’s goals and relevant aspects highlighted by the stakeholders during the workshops. 
The SIS evalua�on considered a scenario without any interven�on on the past state (i.e., without mobility 
hub implementa�on) and the real scenario, where a street experiment (parklet) was adapted into a mobility 
hub. 

3.2.1 Par�cipants 

The stakeholders involved were the same ones considered in the living lab: 

• Mobility department of the city of Munich, the local government. 
• MVV, the local public transport operator (MVV). 
• Ci�zens. 

The ci�zen group was composed of 10 people with diverse social backgrounds (age, gender, income, 
educa�on, occupa�on, and migra�on background) who were asked to par�cipate in a survey for weigh�ng 
the factors. All the stakeholders iden�fied in the living lab were included, as they all played a significant role 
in the planning process and the acceptance of interven�ons in the public space. 

3.2.2 Loca�ons and dates of SIS workshops 

The SIS process was developed in two phases. First, workshops with each stakeholder group were conducted  
to iden�fy their primary interests, which were then used as the criteria for the evalua�on. These aspects 
included the hub’s suitability as a place to stay, the provision of mul�ple mobility op�ons, the use of 
sustainable and durable materials, the availability of informa�on/wayfinding, visibility, integra�on with other 
mobility hubs, digital integra�on, and user-friendliness. In a subsequent mee�ng, stakeholders from all three 
groups were asked to assign a score ranging from 0 to 6 (indica�ng the importance level, from not important 
to very important) to each of these criteria.  

The workshops with different stakeholders were held a�er the implementa�on of the mobility hub on three 
different dates: 28 October 2022, 5 December 2022, and 14 March 2023. The ci�zens' workshop took place 
on-site, while the workshops with the planners of the public transport provider were held on the premises of 
TUM and with the mobility department of the City of Munich online. 

3.2.3 Challenges 

The Stakeholders-based Impact Scoring (SIS) method faces a primary challenge related to the subjec�vity 
involved in aggrega�ng assessing factors into categories and assigning their rela�ve importance weights and 
scores. Ini�ally, the task involved summarizing generic categories for various factors, with stakeholders 
providing input on what they deemed important. However, for the sake of tool usability, these factors had to 
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be condensed into categories. Determining the op�mal number of categories and their arrangement proved 
challenging. A second challenge arose when assigning weights to different categories. While input from 
various stakeholders was targeted to rank the chosen categories, some cases resulted in most categories 
being considered very important, making it difficult to establish a clear weigh�ng for each category. 

The most challenging step in the tool's process was se�ng scores for each category, ranging from -1 as the 
most nega�ve, to 0 as neutral, and to 1 as the most posi�ve. Despite relying on comments and opinions, 
determining these scores remained highly subjec�ve, varying depending on the individual analyzing the 
comments related to different categories. As a result, scores may differ from person to person based on who 
sets them. Addi�onally, the process faced extra challenges in terms of contac�ng diverse stakeholders and 
organizing workshops. 

3.2.4 Results 

SIS is a par�cipatory appraisal method to quan�fy the nega�ve and posi�ve impacts of projects on 
stakeholders, based on the assump�on that impact is the product of ‘objec�ve’ observa�ons or es�ma�ons 
(by experts), and ‘subjec�ve’ value judgements (by stakeholders)” (te Boveldt et al. 2022). For this approach, 
the results of the evalua�ons of the ci�zens were summarised, the representa�ves from the City of Munich, 
and the representa�ves of the public transport operator in Munich. A�er conduc�ng workshops with these 
stakeholders, their primary interests were incorporated as criteria (see Table 3). In a subsequent round, 
representa�ves of these stakeholders were requested to rank the criteria on a scale from 0 (not important at 
all) to 6 (very important). As a requirement of the tool, these values were converted on a scale from 0 to 10.  

Table 3. Criteria and weights obtained in Munich 

Factors Ci�zens 
City of 
Munich 

Public 
transport 
operator 

The hub as a place to stay 6.7  3.3 
Mul�ple sustainable mobility op�ons                  10.0 10.0 10.0 
Sustainable and durable materials                       1.7  

Informa�on (e.g. pole, direc�ons, schedules, etc.)    6.7 8.3 
Visibility                                              8.3 8.3 
Integra�on with other mobility hubs                    3.3  

Digital integra�on                                     5.0  

User friendly (simple to use)                           10.0  

Proximity to Public transport stop                      6.7 
Well maintained       6.7 
A design that is both cosy and sustainable,  5.8   

Inclusive design and informa�on  5.0   

Safe, quiet and clean 5.0   

 

The appraisal tool revealed that the hub has significantly more beneficial impacts than nega�ve ones, as 
shown in Error! Reference source not found.. It can be stated that the hub is more in line with the interests 
of ci�zens, followed by the mobility department of the City of Munich, and finally the public transport 
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operator. Some nega�ve aspects considered by the ci�zens include the slight increase in noise due to people 
gathering at the hub, while for the City of Munich, the hub's loca�on outside the network of hubs in the city 
is a drawback, and for the public transport operator, the fact that the hub is not directly located at a public 
transport sta�on is a challenge. On the posi�ve side, the most relevant impacts for ci�zens are the mul�ple 
mobility services, the various other ac�vi�es that can be performed at the hub, and the cosy design. The City 
of Munich considers the benefits of the mul�ple services offered at the hub and its ease of use, while the 
public transport operator appreciates the mul�ple services, the visibility, and the informa�on provided at the 
hub. Finally, as shown in Figure 6,the benefits of implemen�ng the mobility hub for the long term will be for 
ci�zens. 

 

The scenario without a mobility hub was also examined, revealing that the sole category affected by the 
absence of the hub would be the reduc�on of noise generated by hub users. The primary beneficiaries of this 
scenario would be residents residing near the mobility hub (see Figure 7). 
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Figure 6. Relative impacts for each stakeholder group if implementing the mobility hub. Positive impacts are shown as 
positive per cent, and negative as a negative per cent. 
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Figure 7. Relative impacts for each stakeholder group in not implementing the mobility hub. Positive impacts are shown as positive 
per cent, and negative as a negative per cent. 

3.2.5 Comparison of decisions with/without SIS 

The SIS tool facilitated the visualiza�on of which stakeholders would benefit the most from the mobility hub 
and iden�fied key aspects crucial for its future development, poten�ally in other loca�ons. Through concise 
graphics, the tool summarized the interven�on's poten�al, streamlining the decision-making process. While 
without the SIS tool, results would have relied on observa�ons and people's reac�ons, the tool provides 
specific numerical insights, enabling decision-makers to beter jus�fy the interven�on's impact. 

3.2.6 Assessment of the tool 

The tool revealed that the hub generates more posi�ve impacts than nega�ve ones, aligning well with the 
interests of ci�zens, the Mobility Department of the City of Munich, and the public transport operator. The 
primary contribu�on of the tool lies in visualizing which stakeholders benefit from the interven�on and 
iden�fying the factors influencing its posi�ve or nega�ve impact. Furthermore, the method has the poten�al 
to compare different impacts, thereby facilita�ng the decision-making process. Despite the inherent 
subjec�vity in assigning categories and scores, it is important to note that the assessment adopts a 
par�cipatory approach, incorpora�ng the relevant factors for each stakeholder. The use of Excel sheet 
templates enhances the method's user-friendliness, transparency, adaptability to various contexts, and 
replicability. Due to its subjec�ve nature, implemen�ng this tool in official assessment procedures may pose 
challenges. Nevertheless, it effec�vely serves as a guiding framework for discerning "winners and losers" 
when tes�ng various scenarios. 

3.3 Roterdam-The Hague Living Lab 
 

In The Hague, the MAMCA was used to provide an impact assessment of three co-designed alterna�ves of a 
mobility hub in Hobbemaplein to see if there was a (strong) preference of the stakeholders for one of the 
alterna�ves based on their criteria.  
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3.3.1 Par�cipants 

The MAMCA process included the seven main stakeholders iden�fied in the Hobbemaplein: 

• Municipality of The Hague – the municipality is leading the Hobbemaplein project.  
• HTM – the public transporta�on provider of The Hague. 
• MRDH – the metropolitan region of Roterdam – The Hague, and officially ac�ng as PT authority. 
• Resident’s organization – to involve the local ci�zens, the residen�al organiza�on for the Schilderswijk 

neighbourhood will be involved. The ques�ons for the interview will be discussed in a resident's 
consulta�on session.    

• Fietsersbond – an organiza�on represen�ng the interests of cyclists in the Netherlands.  
• Shared mobility providers – provide shared bikes and e-scooters within the municipality.  
• Local businesses – Haagse Markt is a permanent market near Hobbemaplein and one of the largest 

markets in Europe. There are a lot of different entrepreneurs, and the market atracts a lot of tourists, 
making it an important local stakeholder.  

Although most stakeholder groups were represented by one or two people, the involvement of local residents 
included several par�cipants during a consulta�on session. 

3.3.2 Loca�ons and dates of MAMCA ac�vi�es 

The iden�fica�on of alterna�ves and relevant stakeholders was discussed and determined with the 
municipality. The other steps involve the stakeholders men�oned in the previous sec�on, and by means of 
interviews and ques�onnaires, the criteria and their weigh�ng can be determined. A final expert session with 
some stakeholders and the municipality will not be scheduled due to the issues men�oned earlier but the 
final assessment will be done by the team of the UT based on the interviews.  

Between the 16th of August and the 13th of September 2023, 9 online interviews (1-hour maximum, via 
Microso� Teams) were conducted with 6 different stakeholders. For the local residents, the interviews were 
conducted via email, and criteria were discussed during a consulta�on session for residents of the 
neighbourhoods near the Hobbemaplein. The interviews were split into three parts: (I) Personal / 
organisational questions, regarding the work and role of the interviewee on hubs, (II) Goal of a mobility hub, 
and (III) Criteria for a mobility hub. No pre-defined list of criteria was introduced to the interviewee during 
the interview, so all criteria are based on the thinking and point of view of the specific stakeholder. Due to 
unforeseen events, the co-evalua�on workshop could not be organised and thus, par�cipants did not state 
their preferred op�on or discuss the results of the MAMCA a�er giving them through mainly interviews. 

3.3.3 Challenges 

The integra�on between the par�cipa�on process of the project Hobbemaplein and the research of the 
SmartHubs team was a challenge, especially due to ongoing delays in the process and designs, and the 
sensi�vity of the topic in the local context. This required adap�ng the forms of involvement to the different 
stakeholders to ensure their par�cipa�on. Thus, no final workshop or co-evalua�on event could take place 
due to the requirements of the municipality related to the ongoing par�cipatory process in the square. 
Furthermore, comparing designs of mobility hubs was not possible, since the development of a mobility hub 
was not part of the municipality’s scope. All of this made it difficult to intertwine the two processes and to 
incorporate the appraisal tool in a real-life case. 
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When the criteria and especially their indicators differ slightly per stakeholder group, the comparison of the 
alterna�ves becomes more difficult, especially when the alterna�ves are not fully developed and not all 
details are clear. Likewise, giving an exact score in the MAMCA tool (using pairwise comparison) can be 
difficult and a bit arbitrary (e.g., does design A score a 5, 6 or 7 compared to design B?), while the impact on 
the result can be high. Moreover, a closing session would be helpful to evaluate the MAMCA method from a 
research perspec�ve. For example, it would be interes�ng to discuss with the different stakeholders how 
MAMCA can be integrated into the planning process, and if the method increases the workload compared to 
regular par�cipatory planning processes.  

The appraisal tool requires a lot of effort from the stakeholders. For instance, the stakeholders some�mes 
struggled with defining criteria for the poten�al hub when no pre-defined list of criteria was given. The 
stakeholders also men�oned that mobility hubs can be complex, especially when there is no strong 
understanding of the topic. This could have been improved when mul�ple representa�ves of one stakeholder 
group could work together on a list of criteria during a workshop, instead of interviewing them separately. 
Moreover, with different criteria per stakeholder group, there arises a need for more explana�on and 
discussion on the criteria per stakeholder group when the results are presented. Lastly, with different criteria 
per stakeholder group and divergent results, there is a need for a valida�on session to confirm the preferences 
shown by the results and discuss the differences between the groups. 

3.3.4 Results 

Through the input given by par�cipants, the researchers developed a list of general criteria and indicators 
based on the criteria men�oned during the interview. This list was sent to the stakeholders, who were asked 
to rank the criteria and to make comments or revisions. In the end, this process resulted in a dis�nct list of 
criteria and weights for each stakeholder group.  

Table 4 shows the criteria per stakeholder group, ranked from highest (1) to lowest (7) weigh�ng. The criteria 
and their indicators differ from stakeholder to stakeholder, since these were determined by each group 
separately. Commonly cited criteria are safety and security (regarding social and traffic safety at the hub), 
accessibility and proximity (on the closeness of modes and services and reachability of the hub), inclusive 
design (regarding access for all (vulnerable-)groups), and wayfinding and information (regarding signage and 
informa�on provision).  
 
Table 4. Criteria and weights obtained in The Hague 

Criteria Local 
residents 

Municip
ality 

PT 
authority 

PT 
provider 

Shared 
mobility 
provider 

Cycling 
represen
ta�ves 

Local 
busines
ses 

Accessibility, inclusive design 0.333  0.400     

Accessibility and proximity    0.146 0.246 0.267  

Accessibility and visibility  0.174     0.222 

Affordability  0.174      

Assistance from staff  0.174    0.200  
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Availability of shared vehicles   0.174   0.188 0.233 0.133 

Bicycle parking availability 0.333       

Complementary shared 
mobility 

   0.188    

Future-proof    0.094    

Inclusive design  0.116   0.188  0.156 

Maintainability    0.135    

Safety and security 0.333 0.186 0.280 0.208 0.203 0.300 0.111 

Spa�al integra�on    0.104   0.178 

Wayfinding and 
informa�on                        

  0.320 0.125 0.174  0.200 

The preliminary results of the MAMCA and ranking of alterna�ves can be seen in Figure 8. The transport hub 
scores the highest overall, which is mostly due to its high scores on accessibility, social safety (due to the 
presence of staff at the hub) and good wayfinding and informa�on. Interes�ngly, the social hub scores lower 
for residents and municipality, due to the concerns with social safety: too many places to sit could cause a 
nuisance. Conversely, the basic hub scores highest for the PT provider as the presence of too many shared 
mobility op�ons in the transport hubs, competes with the PT offer.  

 

Figure 8. Results of the MAMCA in The Hague 

The overall results are interes�ng, especially when compared to the goal of many stakeholders: improving 
the liveability at the square and promo�ng ac�ve and public transport. The social hub design was expected 
to score beter on liveability goals. However, the social hub design scores lower score on social safety, 
accessibility and availability of shared vehicles.   

3.3.5 Comparison of decisions with/without MAMCA 

As the process was interrupted to avoid conflicts with the par�cipatory process organised by the municipality 
in the same square, it was not possible to organise a co-evalua�on workshop. Thus, the different stakeholders 
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could not select their preferred co-design op�on, and the comparison with the results of the MAMCA could 
not be completed.   

3.3.6 Assessment of the tool 

As the process was interrupted to avoid conflicts with the par�cipatory process organised by the municipality, 
it was not possible to organise a co-evalua�on workshop. Although the different stakeholders could not assess 
the tool, the appraisal progress so far could s�ll provide meaningful input for the municipality of The Hague. 
It offered insight into the diverse viewpoints of the stakeholders towards the future development of a mobility 
hub at Hobbemaplein, despite the subjec�vity of the MAMCA results and the subtle differences between the 
stakeholder criteria (caused by the open-ended ques�ons). The tool provided assistance in the decision-
making process by iden�fying the posi�ve or nega�ve impact of certain hub elements. Furthermore, the 
interviews with stakeholders also uncovered an overarching goal of the stakeholders for promo�ng the 
liveability and ac�ve and public transport. This shared goal could serve as star�ng point to find common 
ground for future hub development. All in all, despite challenges in implemen�ng the tool in an ongoing 
par�cipatory process, the MAMCA tool provided interes�ng insights into the poten�al of a co-evalua�on 
process.  

3.4 Eastern Austria Living Lab (EALL)  

As the housing development in Aspern Seestadt was halfway completed (~50% of housing for more than 
10.000 inhabitants is finished, see Deliverable 4.2 (Kirchberger et al., 2023) for more informa�on on the area) 
and changes in the city-wide mobility hub strategy could be observed, the ques�on of which kind of network 
is suitable for this dense and car-reduced area, which offers many factors which can support mobility 
behaviour using sustainable modes (e.g., city of short distances, atrac�ve public spaces), is more relevant.  

The objec�ves for the applica�on of the MAMCA tool in this context were: 
• Gathering feedback on developed scenarios for future design processes on mobility hub networks 

(itera�ve, non-linear approach) 
• Iden�fying the most controversial scenarios and scenarios with a high level of consensus 
• Ac�va�ng stakeholders for the topic of a mobility hub network in Aspern Seestadt 

3.4.1 Par�cipants 

The stakeholders involved in the MAMCA process differ from the main stakeholder groups iden�fied in the 
first place, which included the Academia, Industry, Government and Civil society. For the applica�on of the 
MAMCA tool, some addi�onal stakeholders were invited through the network of the aspern.mobil LAB: 

• City Developer: this “development agency” coordinates all urban planning ac�vi�es and the 
building of the infrastructure, in close collabora�on with the City of Vienna.  

• Public Mobility Hub Provider: connected to a public transport provider, this stakeholder sets up 
a framework to gather different shared mobility. 

• Private Mobility Hub Provider. 
• Self-employed entrepreneur. 
• Intermediary ins�tu�on. 
• Residents of Seestadt. This group was divided into two sub-groups: Adults (Resident 1) and 

Teenagers (Resident 2). 
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From each group, at least one representa�ve took part in the two-day workshop. Due to limited resources, it 
was not possible to facilitate workshops for or between sub-groups within these stakeholder groups, which 
for residents, leads to a more simplified output.  

3.4.2 Loca�ons and dates of MAMCA workshops 

Two workshops were organized by MOVE (TU Wien) in coopera�on with the aspern.mobil LAB. The first 
workshop took place in Aspern Seestadt on July 31st, 2023 (3.30 pm- 6 pm). The second workshop was held 
online via ZOOM on August 3rd, 2023 to reduce the �me expenditure of the stakeholders. The short �me span 
between workshops should guarantee that the complex contents of the MAMCA tool could s�ll be 
remembered by par�cipants. 

3.4.3 Challenges 

The main challenge for the researchers was to get acquainted with the tool because it was the first applica�on 
of the researchers involved in Vienna. Moreover, it was also difficult to break down complex issues and 
communicate them in an understandable way to par�cipants. For par�cipants who have different professional 
backgrounds, the topic was very new and therefore a common language had to be found for all knowledge 
backgrounds. However, the team was able to overcome the ini�al difficul�es of differing term defini�ons (e.g., 
goals, criteria, indicators).  

The stakeholders struggled slightly with the tasks and steps they had to complete within the process. This was 
especially true in the beginning when they had to define goals and criteria for a fic�onal hub network in the 
Seestadt. In the evalua�on, the stakeholder pointed out the challenges and gave some advice for 
improvement: 

• Clarity of scenarios: The effec�veness of the method is dependent on a strong understanding of the 
subject mater, as illustrated by the example of the three different types of hubs, where the 
differences were not en�rely clear. There is a need for a more thorough explana�on of the advantages 
and disadvantages of each hub type to make well-informed decisions, especially regarding nuanced 
differences like high and collec�ve garages. Mobility hub networks are complex issues where it is 
challenging to be able to explain all differences in a short �me frame.  

• Influence of Criteria Explana�on: Clarity about the criteria used influenced decision-making, 
transforming impulsive choices into more informed ones. 

• Confirma�on and Differences: The method mostly aligned with ini�al preferences and confirmed 
them. However, some differences emerged as MAMCA's evalua�ons differed from personal decisions, 
leading to a re-evalua�on of the issue for possible overlooked factors. 

3.4.4 Results 

In total, 25 criteria were indicated by par�cipants and only two criteria were indicated by more than one 
stakeholder group (see Table 5). All criteria were provided by the par�cipants in the 1st workshop. 
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Table 5. Criteria and weights obtained in Vienna 

Criteria 

Resident 
1 

Resident 
2 

Public 
mobility 
hub 
provider 

Private 
mobility 
hub 
provider 

Intermediary 
ins�tu�on 

City 
developer 

Self-
employed 
entreprene
ur 

Access for all residents  0.1      

Accessibility 0.2       

Availability 0.15       

Create flexible space   0.2 0.55    

Create places for social 
gathering 

     0.2  

Ease of transfer 
between modes 

     0.1  

Favorable legal  
condi�ons for operators 

   0.25    

Ensure protec�on 
against vandalism 

   0.1    

Ensure punctuality and 
convenience for workers 

      0.4 

Flexibility of uses       0.4 

Reduc�on of MIV  0.3      

Lower barriers to entry     0.1   

Low-threshold of use 0.25 0.3   0.4 0.2  

Long-term sustainable 
business model 

     0.3  

Promo�on of 
sustainable mobility 

 0.15      

Reduc�on of 
dependence on own car 

0.25       

Reduc�on of 
commuter’s emissions 

      0.2 

Reduc�on of MIV in 
public transport 

    0.1   

Reduc�on of MIV trips 
in everyday life 

     0.2  

Suitable infrastructure 
for each mobility offer  

  0.6     

Time-saving  0.15      
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Users are not excluded   0.2     

Users’ diversity     0.4   

Visibility 0.15       

Protec�on of vehicles    0.1    

The results of the MAMCA process (Figure 9. Results of the MAMCA in Vienna show that the two op�ons 
meet the criteria of stakeholders to a similar extent. The op�ons ÖV-Hub and Hoch-Hub meet the 
requirements of four groups and are also the second best performing for two other groups. However, when 
looking at it closely, the op�on ÖV-Hubs would perform slightly beter. The op�on Superblock-Hub is less 

relevant concerning the criteria stated by the par�cipants. 

Figure 9. Results of the MAMCA in Vienna 

3.4.5 Comparison of decisions with/without MAMCA 

The par�cipants could indicate their preferred op�on, as shown in the Table 6: 

Table 6. Direct choice of participants in Vienna 

Op�on 

Resident 
1 

Resident 
2 

Public 
mobility 
hub 
provider 

Private 
mobility 
hub 
provider 

Intermediary 
ins�tu�on 

City 
developer 

Self-
employed 
entreprene
ur 

ÖV-Hub X X X   X  

Hoch-Hub        

Superblock-Hub    X X  X 
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The method confirms most of the original assessment. In the first vote as well as in MAMCA, the ÖV Hub was 
the first choice. Although the appraisal matched the direct choice of a par�cipant, this person ul�mately 
preferred another op�on. Another par�cipant stated that the two criteria were evaluated differently by the 
MAMCA method than by his/her reasoning. This encouraged this par�cipant to look at the issue again and to 
see whether it may have overlooked something in the original decision. 

3.4.6 Assessment of the tool 

The applica�on of the tool in Vienna should be contextualized within the constraints of limited resources and 
a compressed procedure, with the absence of a co-crea�ve design phase and two full days for the defini�on 
of indicators and evalua�on. Noteworthy advantages of the tool encompass a coherent structure delinea�ng 
the overarching process, a user-friendly workflow facilitated by the online pla�orm, and a transparent 
interrela�on between criteria, evalua�on processes, and resul�ng outcomes. Par�cipants engage in a 
reflec�ve exercise related to their objec�ves on the subject. Nevertheless, some disadvantages of the tool 
were iden�fied. Firstly, its applica�on necessitates improved integra�on into more open, less structured 
formats of par�cipa�on, accoun�ng for "so�" decision factors and opposi�on to scenarios. The task structure 
for par�cipants depends heavily on the facilitator’s guidance, par�cipants' knowledge of the topic, and their 
experience with similar methodologies. The simplifica�on of scenarios was necessary to enable their 
evalua�on, fostering a predisposi�on toward their alignment. In summary, the tool needs to be well 
integrated into a planning process and balanced out with other less complex par�cipatory methods to be able 
to reach out to more stakeholder groups. Lastly, the tool requires a longer learning period for facilitators to 
be able to realize it in a well-structured way.  
 

3.5. Comparison across living labs 
 

The comparison of the four applica�ons of the SmartHubs Appraisal tool focus in six elements: the objec�ves 
and �ming of the applica�on, the par�cipants and relevant methodologies, the challenges, the most relevant 
criteria, the results, and the assessment given by par�cipants and facilitators. 

3.5.1 Objec�ves and �ming of the assessment 

The four living labs applied the SmartHubs Appraisal Tool with a different aim. In Munich, the assessment was 
conducted to jus�fy the long-term implementa�on of an exis�ng mobility hub in a parklet. This approach, in 
which only two op�ons are evaluated, requires the use of the SIS methodology. In The Hague and Anderlecht, 
the assessment was part of a co-crea�on process to conceive a future mobility hub. In Vienna, where mobility 
hubs are largely present, the applica�on of the tool is aimed at iden�fying a preferred typology of hub 
network. The three cases that were considering several op�ons applied the MAMCA methodology. 
Furthermore, the tool was also used at two different stages of the hub implementa�on process. In the case 
of Munich, the SIS methodology was conducted a�er tes�ng a mobility hub to choose its con�nuity. In the 
other three living labs, the MAMCA methodology was applied to assess future scenarios that have been not 
implemented before. 
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3.5.2 Par�cipants and relevant methodologies 

In the SmartHubs Appraisal Tool process across the four living labs, very diverse stakeholders are engaged. 
This might be due to the specifici�es of each context as well as the availability of stakeholders to par�cipate. 
In the four cases ci�zens and local residents are involved, as well as the local governments. Public transport 
operators, like STIB-MIVB, MVV, and HTM, as well as shared mobility operators are included in the assessment 
processes. The only case that includes very different stakeholders is Vienna, where city developers and other 
private organisa�ons are invited to the process. The later can be explained by the specificity of this 
assessment in which the aim was to evaluate a mobility hub network in a newly developed area of the city. 

The methodologies used to involve par�cipants in the stakeholder assessment process across the four cases 
included one-on-one interac�ons (interviews or assisted ques�onnaires) and workshops, which were online 
or in-person. The choice of the methodology was related to the availability of the par�cipants, as several 
par�cipants could not join the workshops. Depending on the living lab, the methodologies were used to 
iden�fy and weight criteria and/or to present and discuss the results.  

3.5.3 Challenges 

The main challenges are related to the �me required to apply the SmartHubs Appraisal Tool as well as the 
possibili�es and skills of the facilitator. The later is relevant because it can be difficult for the par�cipants to 
iden�fy what criteria are relevant for them, as well as to what extent they are relevant. In this regard, 
communica�on between the facilitator and the par�cipants can be also challenging as it is central to ensure 
that everyone understands the different steps and requirements regardless of their level of exper�se and 
familiarity with the topic. This is also central to lowering the threshold of par�cipa�on and includes 
par�cipants with a lower educa�on level or limited literacy of the official local language. Furthermore, the 
indicators and measurements needed to assess the alterna�ves based on the criteria given by par�cipants 
can be difficult to iden�fy, or the necessary data may not be available. Lastly, the local poli�cal and social 
context may be decisive in allowing the process to be implemented, as the relevant stakeholders may not be 
eager to par�cipate or the local authori�es may prefer it to not happen.  

3.5.4 Relevant criteria 

The main stakeholder groups that can be found across the four living labs indicated the following criteria as 
most relevant: 

o Ci�zens 
For this group, safety and security are the most important criteria followed by the pricing and �cke�ng of the 
services. The physical access and inclusive design of the hubs are central, as well as the low threshold of use 
and the possibility of finding assistance from staff at the hub. Lastly, the presence of sustainable mobility 
op�ons is also important, including the related infrastructure (e.g., bicycle parking). The later is related to 
another criterion given by ci�zens which is the reduc�on of the dependence on their own cars and the use of 
induc�on motor vehicles. 

o Local government 
The most relevant criteria relate to the availability, visibility and reliability of the services and infrastructure, 
including the presence of sustainable mobility op�ons, and the proximity to a public transport stop. The safety 
and security of the users are also crucial, as it is the effec�veness and simplicity of the signage and 
communica�on, and the pricing and �cke�ng of the services. 
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o Regional Government 
The availability and reliability of the services and infrastructure are very important for this group, as it is the 
physical access and inclusive design of the hubs. For this, effec�ve and simple signage and communica�on 
are also considered important, as it is the possibility of using the services without requiring a smartphone or 
a high level of digital skills. Lastly, the safety and security of users is also highlighted. 

o Public transport operator 
This group indicates as more important criteria the availability, visibility and reliability of the services, and 
infrastructure, including the presence of sustainable mobility op�ons that are complementary. The 
accessibility provided and proximity of the hubs, as well as the presence of effec�ve and simple signage and 
communica�on are also iden�fied. The physical access and inclusive design of the hubs are highlighted, as 
well as the suitable spa�al integra�on of the hub and its services with the exis�ng infrastructure. The later 
also concerns digital integra�on and �cke�ng integra�on with other transport services. Lastly, the safety and 
security of users is also relevant. 

o Shared transport operator 
The most relevant criteria relate to the availability and reliability of the services and infrastructure, as well as 
the flexibility of the space and the infrastructure which should facilitate adapta�ons. The accessibility 
provided and the proximity of the hub are also highlighted. Likewise, the effec�veness and simplicity of the 
signage and communica�on, and the safety and security of the users are also considered to be important. It 
is also indicated as a relevant criterion to align the size and services available at the hub with the context and 
the local needs. Lastly, the legal condi�ons for the sustainable opera�on of the hub or network are also 
highlighted. 

o Local businesses 
The availability (e.g., number of modes available), visibility and reliability (e.g., punctuality, convenience) of 
the services and the hub are highlighted. Likewise, the effec�veness and simplicity of the signage and 
communica�on, the integra�on of the hub within the space and the inclusivity of the design of the hub are 
relevant criteria. Furthermore, the mobility hub must facilitate long-term sustainable business models and 
the reduc�on of transport-related emissions of companies. 

3.5.5 Correla�on among relevant criteria and the SmartHubs KPIs 

The criteria most o�en indicated as relevant by the different groups have been compared with the 57 KPIs 
iden�fied in the SmartHubs Deliverable 2.2 (Pappers et al.., 2022): 

o Accessibility and proximity offered by the hub.  
Although there are two KPIs related to this criterion – hub network density and length, and 
number of hubs in the network – there are no KPIs specifically measuring accessibility and 
proximity. This criterion is par�ally considered in the KPI ‘Integra�on with 
local/regional/na�onal transport policy’. 

o Availability of services and (sustainable) modes. 
Ten KPIs relate to this criteria, although measuring more concrete elements, such as the 
number of vehicles available at the hub, the number of transport modes available at the hub, 
and the availability of toilets. 

o Signage, informa�on provided, and communica�on 
Eight KPIs relate to this criterion: the presence of printed �metables, quality of the wayfinding 
within the hub, availability of real-�me departure and arrival informa�on for public transport 
as well as for shared mobility op�ons, presence of overview of loca�on and explana�on of 
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mobility op�ons, availability of drop-off/pick-up points for taxi, carpooling, ridesharing, and 
ride-sourcing. 

o Physical accessibility and inclusive design 
Five KPIs relate to this criterion: Accessibility of digital services for people with disabili�es, 
accessibility of hubs for people with disabili�es, accessibility of transport modes for people 
with disabili�es, availability of kiss&ride places, and ameni�es adapted for delivery vehicles. 

o Pricing and �cke�ng 
Seven KPIs relate to this criterion: The possibility of buying a �cket that combines several 
modes, the possibility for users to unlock transport modes and facili�es using a smartphone, 
the number of applica�ons/subscrip�ons necessary for full use of the hub and its services, 
quality of the �cke�ng service, availability of �cket machines, availability of digital �cke�ng 
and the availability of QR codes for fast registra�on and use of mobility op�ons. 

o Reliability of the services and vehicles 
Three KPIs relate to this criterion: average and maximum wai�ng �me, public transport 
frequency, and crowding at the mobility hub. 

o Safety and security of users 
Five KPIs relate to this criterion: Perceived risk of crime in urban transport, coverage of CCTV 
cameras, number of accidents at the hub, propor�on of secure bicycle parking, and quality 
of public ligh�ng. 

o Visibility of the infrastructure 
Although there are no KPIs that directly address this criterion, the ones that refer to 
wayfinding are par�ally related to it. 

Several KPIs are not considered in the criteria indicated by par�cipants, especially the KPIs that relate to 
democra�c integra�on. Moreover, the KPIs about digital integra�on, are contained in criteria that do not only 
focus on the digital elements of mobility hubs. 

3.5.6 Results 

The SmartHubs Appraisal Tool indicated the most relevant alterna�ves in the four living labs, offering more 
clear results in three cases. In Munich, the only loca�on where the SIS method was applied, the op�on of 
maintaining the parklet mobility hub was considered as beter mee�ng the criteria of the par�cipants. In 
Anderlecht, the co-designed op�on ‘Green hub’ best met the criteria of all stakeholders, while in The Hague, 
the op�on ‘Transport hub’ did so according to the criteria of six stakeholders out of seven. Although in Vienna 
two op�ons obtained similar results, the alterna�ve ÖV-Hub performed slightly beter, and it was also the 
op�on chosen by direct vote of four out of the seven stakeholders involved. The common elements of the 
op�ons that beter performed in the assessment are that they offer more transport modes at a closer 
distance, with easier exchanges between modes. Moreover, these mobility hubs are found at the street level 
and in the case of Anderlecht and The Hague, they provide more thorough informa�on for travelers, including 
a digital informa�on kiosk, and feature non-mobility services (e.g., coffee kiosk, si�ng area). Interes�ngly, 
the direct choice of par�cipants, which was only asked in two living labs, did not match the results of the 
MAMCA in both loca�ons. In Anderlecht, none of the par�cipants chose the op�on assigned by the MAMCA. 
The mismatch between the MAMCA results and the direct choice can be explained because the process of 
iden�fying and weigh�ng criteria is based on an abstract reflec�on, while the selec�on of a preferred op�on 
is done based on more concrete informa�on and/or visuals. The later might have led par�cipants to reflect 
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on other elements that might have not been considered when iden�fying criteria and choose on the basis of 
new criteria (e.g., aesthe�cs, perceived cost of maintenance). 

3.5.7 Assessment of the tool 

The applica�ons of the SmartHubs Appraisal Tool (MAMCA and SIS) have shown their relevance to enable the 
reflec�on on stakeholders’ preferences as well as in iden�fying relevant criteria concerning the design and 
implementa�on of mobility hubs. The structure offered by the tool facilitates the engagement of par�cipants, 
in online or in-person formats, as well as guidance from the facilitator. The later being crucial for the 
applica�on of the tool, specific training for facilitators is recommended. Although par�cipants in Anderlecht 
and Vienna have expressed their sa�sfac�on with the tool, several difficul�es were expressed. Firstly, the 
extent to which par�cipants understood the tool and the process was very unequal, especially among ci�zens 
with lower educa�on. Secondly, there was a mismatch between the results of the assessment and the direct 
choices of par�cipants, as the later was some�mes made on the basis of criteria that were not previously 
stated. The later shows the need to improve the criteria iden�fica�on and weigh�ng stage, in which 
par�cipants can find difficul�es, requiring addi�onal �me and support from the facilitator. A possible solu�on, 
as indicated by one of the facilitators could be to provide an exhaus�ve predefined list of criteria from which 
par�cipants can choose and rate the most relevant ones. This list can be produced through the results 
presented in this deliverable. Lastly, from the methods used in the different living labs, collabora�ve 
workshops are the most effec�ve to apply the tool because they can ensure shared meaning and frui�ul 
discussions take place.  

 

4. Conclusions 
 

This deliverable answers the research ques�on “To what extent can a stakeholder assessment tool support 
the co-crea�on process of a mobility hub?”. For this, several elements of the four applica�ons conducted in 
the living labs of the SmartHubs project are inves�gated: the aim and benefits of applying the tool, the stage 
in which it should be applied, relevant stakeholders to be involved in the process and their preferred criteria, 
the alignment of the criteria with the SmartHubs KPIs (Deliverable 2.2), and the possible improvements of 
the tool and its applica�on process.  

The applica�on of the SmartHubs Appraisal Tool has shown its pivotal role in suppor�ng the co-crea�on 
process of mobility hubs. The different applica�ons demonstrate their relevance in reflec�ng stakeholders' 
preferences and iden�fying crucial criteria for mobility hub design and implementa�on. The SmartHubs 
Appraisal Tool, employed both before and a�er implementa�on, serves as a decisive factor in determining 
the nature and viability of mobility hubs. Although the methodologies employed varied based on par�cipant 
availability and were instrumental in iden�fying and weigh�ng criteria, collabora�ve workshops are 
considered to be the most adequate method.  

Engaging a diverse spectrum of stakeholders, ranging from local residents to local or regional governments, 
public transport operators, and shared mobility operators, is central to ensuring inclusivity, sustainability, and 
community responsiveness. In the context of mobility hubs, the criteria that stakeholders universally consider 
more important are the safety and security of users, availability of services and (sustainable) modes, visibility 
of the infrastructure, reliability of the services and vehicles, accessibility and proximity offered by the hub, 
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signage and communica�on, inclusive design, pricing and �cke�ng, and alignment with local needs. When 
comparing these findings with the KPIs iden�fied in the SmartHubs Deliverable 2.2 (Pappers et al., 2022) we 
can see that although most criteria are related to several KPIs, the accessibility and proximity provided by the 
hub and the visibility of the infrastructure are not considered in the KPIs. Likewise, the KPIs for democra�c 
integra�on cannot be found in the criteria given by the stakeholders, showing that this form of integra�on is 
less relevant for the stakeholders.  

The findings underscore the importance of enhancing the tool's usability, understanding, and alignment with 
stakeholders' (hidden) criteria. The need for flexible and inclusive approaches tailored to unique contextual 
challenges and that allow to decrease the �me required to apply the tool are highlighted. For this, the 
provision of tailored facilitator training is recommended, as well as an exhaus�ve predefined list of criteria to 
simplify the criteria iden�fica�on stage.  

The main limita�ons of this study are related to the differences among the contexts in which the tool was 
applied, and the fact that it was applied by different facilitators. The later required the establishment of a 
common framework for repor�ng about the tool, although a certain type of data was not collected in the four 
living labs, limi�ng the scope of the analysis. For this, the analysis of the four cases is based on the informa�on 
that is available and comparable, as a means to ensure the validity of the results. As this is, to our knowledge, 
the first experience in which a stakeholder assessment tool is applied in the context of mobility hubs, further 
research could apply the findings and recommenda�ons contained in this deliverable to refine the 
methodology. Moreover, the development of effec�ve training for the facilitators of the process could also 
be a subject of further research.  
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Appendix 1. Alterna�ves at the Anderlecht Living Lab 

Co-designed op�on 1: The basic hub  
• Transporta�on modes: Bus, tramway, shared bikes, shared cars. 
• Ameni�es: Shelter, designated parking space for shared e-scooters, bike parking, secure bike 

parking, and an EV-charging sta�on for cars. 
• Other elements: Improved bicycle access, the informa�on provided in English and Arabic, adapted 

to people with visual and hearing impairments, CCTV cameras, and increased vegeta�on. 
 

 
Source: Flames & Mobilise, 2023 

Co-designed op�on 2: The green hub  
• Transporta�on modes: Bus, tramway, shared bikes, shared cars, shared cargo bikes. 
• Facili�es: Shelter and wai�ng area, designated parking space for shared e-scooters, bike parking, an 

EV-charging sta�on for cars, restrooms, monitored info point, and maintenance room. 
• Other elements: Improved bicycle access, signage, accessibility for people with reduced mobility, 

adapted to people with visual and hearing impairments, addi�onal ligh�ng, new tables and 
benches, increased vegeta�on, and use of sustainable materials. 

 
Source: Flames & Mobilise, 2023 
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Co-designed op�on 3: The all-in hub 
• Transporta�on modes: Bus, tramway, shared bikes, shared cars, shared cargo bikes. 
• Facili�es: Shelter and wai�ng area, designated parking space for shared e-scooters, bike parking, 

secure bike parking, bike repair shop, parcel lockers, restrooms, coffee kiosk, and maintenance 
room. 

• Other elements: car parking, text-free signage, accessibility for people with reduced mobility, 
addi�onal ligh�ng, new tables and benches, and increased vegeta�on. 

 
Source: Flames & Mobilise, 2023 

Co-designed op�on 4: The social hub 
• Transporta�on modes: Bus, tramway, shared bikes, shared cars. 
• Facili�es: Shelter and wai�ng area, secure bike parking, bike repair sta�on, restrooms, maintenance 

room. 
• Other elements: parking, signage, accessibility for people with reduced mobility, addi�onal ligh�ng, 

CCTV cameras, new benches, increased vegeta�on, and use of sustainable materials. 

 
Source: Flames & Mobilise, 2023 
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Appendix 2. Alterna�ves at the Munich Living Lab 
 

Picture of the loca�on before the implementa�on of the mobility hub (Duran-Rodas et al.,, 2022). 

 

Picture of the TUM-Steinheilstrassev mobility hubs (Duran-Rodas et al., 2022). 

 

Picture of the mobility hub (Duran-Rodas et al., 2022) 

 



Appendix 3. Alterna�ves at The Hague Living Lab 

Name Alterna�ve 1 - Basic hub Alterna�ve 2 - Transport hub Alterna�ve 3 - Social hub 

Design 
 

 

 

 

 

 

Description A basic mobility hub with a simple offer of shared modes and some 
mobility services but no other addi�onal non-mobility services. 

A mobility hub focused on transport and mobility related 
services, with a large offer of shared modes at both sides of the 
bus lane, and presence of a service point with an employee.  

A mobility hub focused on the social aspect, with basic mobility 
services but a wider offer of non-mobility services such as a 
parcel locker & municipal info point in the library. 

PT modes Bus & tram Bus & tram Bus & tram 
Bike sharing min. 10 e-bikes 

Available at one side of the bus lane, not conflict free 
Designated parking area 

min. 15 e-bikes & min. 2 cargo bikes 
Available at both side of the bus lane, mostly conflict free 
Designated parking areas  
Repair point at the employed service point 

min. 5 e-bikes 
Available at one side of the bus lane, not conflict free 
Designated parking area 

Car sharing No designated shared car parking 1 shared car parking, not conflict free No designated shared car parking 
Moped 
sharing 

min. 3 mopeds 
Available at one side of the bus lane, not conflict free 
Designated parking area 

min. 8 mopeds 
Available at one side of the bus lane, not conflict free 
Designated parking area 

No shared mopeds parking at the hub 

Change 
modes 

max. ~100m 
Conflict free between 1 bus stop and 1 tram stop, others require 
crossing of a bus lane and tram rails. 

max. ~50m 
Conflict free for most modes, only the shared car requires 
crossing the bus lane in most cases. 

max. ~100m 
Conflict free between 1 bus stop and 1 tram stop, others require 
crossing of a bus lane and tram rails. 

Travel info Real�me travel informa�on screens 
Digital kiosk 

Real�me travel informa�on screens 
Digital kiosk 
Employed service point for PT and shared modes 

Real�me travel informa�on screens 

Non-mobility Benches for sea�ng Coffee point at the service point 
Benches for sea�ng, covered wai�ng area 

Municipal informa�on point, integrated with the library 
Parcel locker 
Play elements and benches for sea�ng 
Free, local wi-fi 
Security camera’s 

Investment € €€€ €€ 



Appendix 4. Alterna�ves at the Vienna Living Lab 
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