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Abstract 
Due to changes in the urban environment there is a need for a sustainable city logistic solution. The 

changes are caused by the growing e-commerce and population. These changes have a negative 

influence on the emission in a city and local governments set new sustainable objective to counter this. 

An Urban Consolidation Centre (UCC) is a concept that is implemented with the aim to decrease the 

emission in a city and the amount of movements. A UCC is defined as a warehouse located at the edge 

of a city to consolidate goods and tranship them from a vehicle to a zero-emission vehicle. However, 

many initiatives turned out not to be feasible. Therefore, the research question is, is the concept of 
Urban Consolidation Centres feasible in the Netherlands? Research has been conducted about UCCs, 

these are executed in Europe but in other countries then the Netherlands. The aim of this research is 

to investigate the feasibility of UCC in the Netherlands.  

 

Literature 

The Netherlands has one of the most desirable logistic real estate markets in Europe, which results in 

a high demand for logistics real estate. Due to a characterized over-demanded market, vacancy rates 

are low. The strong demand is mainly visible in the South and Randstad of the Netherlands. It is 

noticeable that the logistic market is not dominated by one type of user. This results in a market with 

facilities that have similar interior and exterior characteristics. Furthermore, there are five criteria 

identified by NVM regarding the location choice regarding logistic real estate. First of all, accessibility is 

the most important criterium (NVM, 2017). However, little scientific research is done about the specific 

characteristics of the preferred infrastructure or accessibility. Next, the second and third criteria are 

assessed as equally important. These are also identified by Prologis Research. The criteria are: proximity 

to consumers and the availability of workforce. The proximity to consumers can be clarified by the 

consumers’ expectations. Due to the new innovations in the transport sector, consumers have a higher 

expectation regarding the speed of deliveries. Subsequently, the proximity to consumers is of increasing 

importance. It is expected that the workforce will decrease the coming years. Therefore, the availability 

of workforce is receiving more attention nowadays and is assessed as equally important as the 

proximity to consumers. The final two criteria are assessed as less important and will have the least 

influence on the location choice. These two criteria are: proximity to manufacturers and subsidies from 

the government.  

 

There are four major trends visible that influences the composition of the logistics real estate market. 

First of all, there is a growth in population, which causes urbanization and globalization. Urbanisation 

causes mainly problems in the rural area. For example, a shortage of workforce is to be expected in the 

upcoming years. Subsequently, the difference between regions becomes bigger and more problems 

arise in the rural area. The second trend is sortation/automation, which has resulted in a higher 

consumer expectation regarding the variety of products. Subsequently, the launch of e-commerce has 

caused a higher consumer expectation regarding the convenience level. It is foreseen that the use of e-

commerce will continue to grow. This will increase the competition between companies and force 

companies to change their supply chain and strategy. Additional, new capabilities also cause a change 

in the supply chain. For example, electrical vehicles and the usage of bicycles as transportation mode. 

Due to these changes, consumers have higher expectations regarding the speed of deliveries and price 

competition. Subsequently, the concept of UCCs and the stakeholders must be defined for this 

research. Previous researches introduced the concept of city logistic that should solve the increasing 

freight vehicle movements in a city. Additionally, a UCC should aim for optimizing the deliveries and 

limit transportation movement with a zero-emission vehicle. The literature identified four stakeholders 

regarding the process of UCCs. The stakeholders that are identified are local authorities, shippers, 

carriers, and customers. However, this research excluded the customer as a stakeholder because they 

cannot influence the implementation of a UCC. Due to the changes in the online retail, e-commerce 

companies were identified as the final stakeholder group. To conclude, four stakeholder groups are 

used in this research namely, local authorities, shippers, carriers, and e-commerce companies.  
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Previous research was mainly conducted with a qualitative approach due to the lack of data. The 

following criteria, that influence the success of a UCCs, are identified:  

 

• The need for stakeholder identification 

• The need to identify the collaboration that is needed between stakeholders 

• The need to have knowledge from the benefits arising from policies 

• The need of expertise of the supply chain in the role of the initiator 

• The need for identification regarding the characteristics of a UCC 

• The ability to be change the lay-out of a facility to the changing environment 

• The need to have the knowledge about location factors in order to make a location choice 

• The need to have sufficient knowledge of financial aspects 

• The need to have understanding and to gather data about freight transport activities 

• The ability to implement new technologies 

• The need to have sufficient understanding to implement the right policies 

• The need for stakeholders’ acceptability regarding policies 

 
Research design 

Due to the newness of the concept and the lack of data, a qualitative approached is used. First of all, 

two exploratory interviews were conducted with private parties. The two interviews were used to 

gather more information about the knowledge of participants and to align this with the interview guide. 

The CNET method is used to gather data and to answer the research questions. The CNET method has 

the aim to identify attributes, consequences, and benefits. Attributes are defined as direct observable 

variables. The attributes have consequences which eventually led to a benefit. The CNET method is 

based on a choice a participant has to make. However, participants did not need to make a choice in 

this research but they answered the question, what are the success and fail factors for the 
implementation of UCCs in the Netherlands. Therefore, the method differs from the CNET method as 

stated by Arentze, Dellaert & Timmerman (2008). The consequences have arisen from the follow-up 

question, why is this important, which was asked after a participant answered the main question. This 

process was repeated until the participant could not answer the question anymore. In that case, a 

benefit was identified.  

 

The sample consisted of three municipalities and nine companies. The municipalities that participated 

in the interviews were Amsterdam, Rotterdam and The Hague. The companies were divided in three 

stakeholder groups. The stakeholders were identified from the literature, namely shippers, carriers, 

and e-commerce companies. The companies that are assigned to the shippers are, HEMA, Albert Heijn, 

and Jumbo. The companies that are assigned to the carriers are, DHL Parcel, XPO Logistics, and PostNL. 

The companies that are assigned to the e-commerce stakeholder groups are, Bol.com, PicNic, and 

Coolblue. The first step of the analysis was transcribing the interviews. Secondly, attributes were 

identified for each interview. The interviews with the municipalities were analysed based on the 

attributes. The municipalities have a different function regarding the implementation of a UCC in 

comparison with companies and a causal network would not be useful to made. Attributes were 

identified and the role of the municipality was derived from the interviews. The links and variables 

provided a causal network of the mental representation of a participant. After the execution of nine 

interviews the causal networks were analysed. The attributes identified in each interview were assigned 

to a topic as stated in the methodology. The criteria from the literature, that are listed above, are 

divided in four topics. The topics are stakeholders, characteristics, data, and regulations. After analysing 

every interview and assigning each attribute to a topic, a general causal network was created. To 

conclude, each topics a causal network was created and additionally frequencies were added. The 

frequencies present how often an attribute, consequence, benefit, or link between variables was 

mentioned.  
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Results 

The results showed that one benefit could be identified for every stakeholder type. The benefit 

efficiency was identified and can be translated in four other benefits related to the private and public 

sector. The public sector has the aim to decrease the CO2 and mitigate about the amount of vehicle 

movements in the city. On the other hand, efficiency for the private sector regards to the savings of 

time and costs. The attributes and consequences defined in the causal networks are mainly linked to 

the benefit, efficiency.  

 

The literature defined a definition for UCCs, however, the definitions as defined by the participants 

slightly differs. The main difference is that participants indicated that a UCC is a multi-user facility, which 

was not mentioned in the literature. The definition as described by the participants is stated as a 

distribution centre at the edge of a city used by multiple users with the function to consolidate goods 

from one vehicle to a zero-emission vehicle.  

 

Subsequently, the interviews with the local authorities were analysed. The analysis identified three 

categories. The first category regarded the function a municipality can held. Three levels were 

identified, namely stimulate, regulate and facilitate. A stimulating role regards, subsidies and granting 

exemptions. A regulating role regards to the environmental zones and the implementation of delivery 

windows. The facilitating role a municipality can held includes amenities and providing land plots. 

Furthermore, participants noted some challenges. The main challenges that were mentioned are 

creating volume, many departments in a municipality, and change in mind-set. The first challenge 

regards the consolidation of goods. It is important to create volume in order to consolidate goods and 

optimize the loading capacity of a vehicle before it enters the city centre. The second challenge that 

was mentioned regards the internal communication of the municipality. The final challenge that is 

stated by three participants is the change in mind-set. The main challenge regards the changes in the 

supply chain and therefore the mind-set of stakeholder should change. Two other challenges that were 

identified are growing cities and small entrepreneurs. Cities will expand more in the future and 

therefore the awareness for an efficient and clean city logistic will continue to grow. To conclude, 

results showed small entrepreneurs are difficult to reach out to and do not have the capabilities to 

invest in sustainable solutions. Subsequently, they have many different demands regarding the 

products they sell and the transportation requirements. Therefore, they were identified as a 

challenging stakeholder group.  

 

The interviews with the companies were analysed based on four topics as stated in the methodology. 

The first topic is stakeholder. There were four attributes identified for this topic namely, multi-user, 

sub-sectors, participation municipality, and motivated stakeholders. Six participants mentioned multi-

user as the most important factor for a successful UCC. The consequence is creating volume and lead 

to the benefit efficiency. Participants also stated the sub-sectors are important to decrease actions of 

shippers that can operate on their own and to consolidate good of small entrepreneurs. Furthermore, 

the participation of the municipality is assessed as important to increase the volume. The attributes are 

linked to the benefit efficiency. The final attribute that is mentioned is to have motivated stakeholders. 

Motivated stakeholders lead to a continuity of the flow of goods because stakeholders are then 

committed to the concept.  

 

The second topic is characteristics. Six attributes were defined for the topic characteristic were divided 

in three categories. Accessibility, distance to city centre, and low site coverage were assigned to the 

first category, location. Accessibility was mentioned the most and therefore it is interpreted as the most 

important attribute. Accessibility has three consequences namely, it is important to be easily accessible 

for different users, to avoid congestion and to serve a city centre and the surroundings. The 

consequences were all linked to the benefit efficiency. Subsequently, the low site coverage is related 

to the demand to have parking spots in order to accommodate vehicles. The second category that is 
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identified is the building. Different attributes were identified for this category, however, one attribute 

could be generalized. The attribute that is identified was multiple type of dock doors, this is important 

for the efficiency because different user will have different multiple vehicle types. The final category is 

transportation mode, two attributes were defined for this category. The first attribute is, swab-body 

vehicle. This attribute was mentioned by shippers. Shippers who have a loaded truck a swap-body could 

be used in order to decrease an action in the supply chain. Secondly, customized vehicles was 

mentioned by shippers because they stated it is important for the exposure of their brand.  

 

The third category is data. Two attributes were mentioned in this topic. The first attribute is uniform IT 

system and the second attribute is sharing data. Both attributes are related to the benefit efficiency. 

However uniform IT systems is also important for multiple stakeholder to track the goods. Sharing data 

is also important for the quality of deliveries because goods can be quickly processed if data is shared.  

 

The final category is regulations. For this category, four attributes were identified. Three attributes are 

linked to the benefit efficiency. The first attribute is the usage of existing infrastructure. It is important 

to use existing infrastructure because no additional investments are needed and they already have 

proved that it is efficient. Secondly, uniform regulation was mentioned. This attribute was mentioned 

mainly by participants and therefore interpreted as the most important attribute in this topic. It is 

important to have a uniform regulation to create structure between municipalities. Subsequently, to 

create a feasible business case regarding investments it is important to have uniform regulations 

between municipalities. Two participant mentioned subsidies as important in order to force companies 

to act and to stimulate innovation. To conclude, two participants mentioned that it is important to have 

regulations in order to force companies to act. Regulations and subsidies are related to the benefit 

achieving sustainable objectives.  

 

Noticeable was that shippers mainly mentioned attributes regarding the topic characteristics and 

carriers mainly regarding the topic stakeholders. Subsequently, the attributes accessibility, multi-user, 

and uniform regulations were interpreted as the main attributes in order to make a UCC feasible 

because they are mentioned the most. The other attributes increase the efficiency but are not needed 

to make a UCC feasible.  

 

Conclusion 

The research gave a comprehensive answer on the research question. From this study we can conclude 

that a UCC is feasible in the Netherlands. However, it is important to consider accessibility as an 

important factor for the success of a UCC. A UCC does not differ a lot from a distribution centre 

however, a UCC has more users and has a low site coverage due to the need of parking sports. Three 

roles can be identified in the operation of a UCC. The first one is the operator of a UCC, they are mainly 

the carriers. Secondly, a customer which are the users of a UCC. The final role is administrative, this 

role regards the local authorities. Subsequently, the most important factor for success is volume. It is 

of importance to connect different supplier to a UCC if they are not capable to create enough volume 

for consolidating goods. Another important factor is the uniformity in regulations implemented by the 

municipality. Subsequently, a factor that is of importance is to make a division between sub-sectors. 

The preferences for a UCC differs per stakeholder type. Shippers have more preferences regarding the 

characteristics of the building. Carriers have more preferences regarding service a UCC can offer. E-

commerce companies and local authorities do not have clear preferences regarding a UCC. Finally, it is 

recommended to do research about the different stakeholder types to create feasible sub-sectors for 

consolidations. It is also recommended to include city characteristics in future research and the return 

of packages. To conclude, due to the changes in the logistic real estate market, the growth of e-

commerce and due to stricter sustainable objectives, it is uncertain if a UCC is a sustainable solution in 

the future. However, for this phase it is a solution to respond on the changes.  
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Introduction 
Urban freight transportation receives a lot of attention nowadays. Due to the growing e-commerce and 

population, the frequency of urban freight transportation within a city centre is increasing. According 

to Jevelin Group (2011) the amount of brick and mortar shops, in the city centre of the UK, will decline 

with approximately 33% by 2020. Although this research has been conducted in the UK, in the 

Netherlands there is also a growth in vacancy of brick and mortar stores in the city centres (Erich, 

Mulder, & Zwart, 2014). Since 2007, a decline of 4.5% of brick and mortar shops was visible (emerce.nl, 

2017). Conversely, the prospect for retail e-commerce is that it will grow globally from 10.2% in 2017 

to 17.5% in 2021 (statista.nl, 2019).  

 

Urban freight transportation has a negative impact on the economic, environmental and social factors 

of a city (Aditjandra, Galatioto, Bell, & Zunder, 2016). Aditjandra, et al. (2016) investigated the influence 

of urban freight traffic on pollution and congestion on the University campus of Newcastle and the 

surroundings (Aditjandra et al., 2016). They stated that the findings of the research are representable 

for similar cities in Europe (Aditjandra et al., 2016). The main finding of their research stated that light 

urban freight transportation causes mainly congestion in the urban area, due to the amount of vehicles, 

and heavy urban freight transportation causes mainly pollution in the urban area (Aditjandra et al., 

2016). Subsequently, a study was conducted in Paris, which provided evidence that urban freight traffic 

causes 36% of the total pollutant emissions damages (Coulombel, Dablanc, Gardrat, & Koning, 2018). 

Furthermore, urban freight transportation causes pollution that has physical consequences, e.g. the 

increase of depressive symptoms and the decrease of a happy feeling (Zhang, Zhang, & Chen, 2017). 

Although urban freight transportation has a negative influence on a city, it is necessary to maintain the 

supply of shops and other business in the city centre (Björklund, Abrahamsson, & Johansson, 2017; 

Nordtømme, Bjerkan, & Sund, 2015). Subsequently, it is also necessary to maintain urban 

transportation because of the growth in business-to-consumer transportation due to the growing e-

commerce (Javelin group, 2011).   

 
Logistic process 
Since the rise of e-commerce, the logistic process has changed. The process is divided into two parts; 

namely, the production and the consumption part (Prologis Research, 2018). Before e-commerce, the 

logistic process included a single channel from the manufacturer to the distribution centre, straight to 

a retail centre, where the consumer buys the product. With e-commerce, a second channel of 

distribution became active at the consumption side, this is indicated with the green lines in Figure 1. 

The straight line shows the new distribution caused by e-commerce. If a consumer orders a product 

online, a carrier transport this form a distribution centre to the consumer, this process is the so-called 

Last Touch (Prologis Research, 2018). The second transportation line in this channel becomes 

automatically active, namely the return of a product. This is indicated with the dotted line in Figure 1. 

This results in a higher traffic rate in cities due to e-commerce. 

  

 
Figure 1, Logistic process including e-commerce (source: Prologis Research, 2018) 
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Urban Consolidation Centres 
With the knowledge of growing e-commerce and the 

ancillary problem of urban freight transportation, a 

solution should be found and incorporated in the 

Netherlands. In Europe, there are cities that have a low-

emission zone (urbanaccessregulations.eu, 2018). 

These are mainly capitals and the second largest city in 

a country. Figure 2 shows the low-emission zones in 

Europe, it can be seen that Germany, Italy, and the 

Netherlands are countries with the most regulations for 

low-emission zones. There are thirteen municipalities 

with low-emission zones in the Netherlands. The low-

emission zones apply to the city centre of the 

municipality. Furthermore, a municipality can decide if 

they implementing low-emission zones or not. 

However, if a municipality decide to implement a low-

emission zone, this must be do conform the regulations 

from the government (verkeersmaatregelen.nl, 2019). The new regulation stated that a municipality 

can chose between two types of low-emission zones. These two types are shown in  

Figure 3, it shows that the low-emission zones that are implemented in 2020 must scale up one Euro-

code in 2025 (verkeersmaatregelen.nl, 2018). In Europe, Urban Consolidation Centre (UCC) initiatives 

are used to solve urban freight transportation problems. A UCC is described by Nordtømme, et al. 

(2015) and Gogas & Nathanail (2017) as a solution to minimize transport and to optimize deliveries. It 

is a location where goods are received, consolidated and delivered from a polluting heavy load vehicle 

to low-emission vehicles, which perform the Last Touch distribution (Gogas & Nathanail, 2017; 

Nordtømme et al., 2015). 

 

 
 

Figure 3, Transition low-emission zones 2020 – 2025 (source: verkeersmaatregelen.nl, 2019) 

Figure 2, Low-emission zones in Europe (source: 
urbanaccessregulations.eu, 2018) 
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Although UCCs are used in Europe to solve the urban freight transportation, only a few UCCs are 

considered to have been successful (Gogas & Nathanail, 2017). According to Nordtømme, et al. (2015) 

there are several barriers to implementing UCCs. The most important barriers are a lack of plausible 

financial models and a lack of acceptability from carriers and end-receivers (Nordtømme et al., 2015). 

However, they examined only carriers and end-receivers, which indicates that the results are biased for 

these stakeholders. Björklund, et al. (2017) examined some UCC initiatives in Europe and he determines 

three factors that are highly important in the concept of UCCs. First of all, Björklund, et al. (2015) 

describes the up and down scaling of the variable costs to achieve financial viability. Secondly, it is of 

importance to have authorities who have knowledge about logistics and supply chain management, to 

access certain information in the supply chain. Finally, advanced IT and information systems must be 

used for designing and developing city logistics concept (Björklund et al., 2017). All of the cases used in 

this research are assessed as successful. In this research, successful is addressed as the goals and values 

defined by the owner were achieved over time (Björklund et al., 2017). However, the reason why most 

of the UCCs fail is not clearly defined. Faure, Burlat and Marquès (2015) also modelled the viability of 

UCCs in medium-size cities. They concluded that UCCs are, to some extent, influenced by the 

geometrical shape of a city. Nevertheless, they did not conduct a sensitivity analysis and used an 

artificial model of a city. It cannot be stated that this represents the reality and therefore the results of 

the research are questionable (Faure, Burlat, & Marquès, 2016). Gogas and Nathanail (2017) provided 

a theoretical framework for UCCs that is suitable for different urban environments. Gogas and 

Nathanail (2017) evaluated UCCs on different criteria in order to create a decision-making tool. They 

provide a theoretical framework which is based on performance indicators. The theoretical framework 

assesses the viability of the optimum solution on three topics. The first topic addresses the location 

which best matches with the urban facilities. The second topic identifies the facilities which best match 

with the needs of the urban area and the final topic covers the part were local policies fit the demand 

of the urban area (Gogas & Nathanail, 2017). To have a broader and generalized scale of perspectives, 

they included different types of stakeholders with different interests. Their findings have high external 

validity because it can be applied in different circumstances. The results also have a high internal 

validity, which has been tested with a sensitivity analysis. However, they did not test the theoretical 

framework and suggested further research to test the framework in the real world (Gogas & Nathanail, 

2017).  

 

Previous studies indicate that there is a gap between the theoretical framework and the practical 

implementation of UCCs. Especially in the Netherlands, which causes failure of the concept. Also, the 

aforementioned examples are assessed as successful and failures, however, there is a difference in 

measurements for success in the literature. A distinction was made between financial and technical 

feasibility and whether the demand was met or not. To conclude, it can be stated that there are 

different success and failure criteria to make the concept of UCC feasible in the Netherlands. 

 

Problem analysis 

With the forecast of the expanding population, e-commerce, and additionally the growing urban freight 

transportation, there is demand for a solution in the Netherlands. In Europe, there are different private 

parties that realise UCCs, as a solution for zero-emission zones. In the Netherland there were several 

initiatives but these are all closed. Meaning, the realization of UCCs turned out not to be feasible in the 

Netherlands due to the lack of knowledge and understanding of a UCC. Therefore, the research 

objective is to gain insights into the concept of the UCC and the feasibility of the concept in the 
Netherlands. 
 

Research questions 
The main issue is the lack of knowledge of UCCs in the Netherlands. In response to the upcoming zero-

emission policy and growing e-commerce, additional research should be done in order to understand 

UCCs and to determine if the concept is feasible in the Netherlands. Successes and failures of UCCs 
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have been evaluated, but the outcome has not been generalized or tested on sensitivity. Moreover, 

most of the studies have been executed in Europe, but not in the Netherlands. It may be argued that 

the results are only reliable in specific cases and for cities with certain urban characteristics. With the 

prospect of low-emission zones in 2025, it is of importance for concerning companies and 

municipalities to know what they can expect and how to anticipate on upcoming changes.  

 

In this sense, the following research question is formulated;  

 
• Is the concept of Urban Consolidation Centres feasible in the Netherlands? 

 

To give an elaborate answer to the research question, sub-questions need to be formulated. First of all, 

a clear definition of the concept and stakeholders must be given. Subsequently, the impact of the UCC 

and stakeholders must be defined.  

 

In order to achieve the research objective, the following sub-questions have been formulated to give 

an answer to the Question; 

 

• What are the characteristics of an Urban Consolidation Centre? 
• Which stakeholders are involved and how do they fulfil their role in the logistics process? 
• What factors lead to the success or failure of Urban Consolidation Centre? 
• What are the preferences of stakeholders for a UCC? 
• What kind of collaboration is needed between stakeholders? 

 

Scope 
Given the fact that there is continued growth in e-commerce and more low-emission zones becomes 

active in 2020 (gemeente.nu, 2018), a change in transportation for goods and, freight traffic is to be 

expected. Research has been conducted in Europe, but for the Netherlands the literature is limited. 

Dutch cities are small, in comparison to cities in Europe, therefore this research will focus only on 

Amsterdam, The Hague, and Rotterdam. These cities are the largest cities and are engaged with the 

development of UCCs in the Netherlands. It is expected that these cities provide sufficient support for 

UCCs, because they are most similar to other big cities in Europe where research has been executed. 

UCCs, as described by Nordtømme, et al. (2015), will be used as the terminology in this research. So, a 

UCC is a location where goods are delivered, consolidated and delivered from a polluted vehicle to a 

low-emission vehicle. To narrow the scope of the research, not all stakeholders will be taken into 

consideration. 

 

Methodology 
First of all, the basics of logistics real estate and the concept of UCC will be established by conducting 

an exploratory interview with an e-commerce company. To enlighten the concept of UCCs and to give 

an extensive overview of success and fail factors, different stakeholders must be involved in this 

research. The stakeholders operate in the focus area, namely the three major cities of the Netherlands. 

As described in the introduction, the stakeholders are freight carriers, shippers, and local authorities. 

The choice for these stakeholders is based on the findings in the literature. Considering the scientific 

evidence and previous research, the gap in the literature is considerable. Most of the scientific evidence 

is based on an evaluation of existing concepts. Because of the lack of scientific evidence and taking into 

consideration the aim of the research, this research will have a qualitative approach. To gain more 

insights into the topic, it is useful to have a better understanding of the motives of the stakeholders. In 

order to investigate the motives while taking into consideration the limited sample size, the most 

suitable method is conducting in-depth interviews.    

 



 16 

Relevance  

Due to the new low-emission regulations and expanding e-commerce, there is a growing interest for 

research into this topic. There are examples in Europe of UCCs that have been evaluated. However, 

understanding is limited. Most of the studies are evaluations of UCCs and the findings are described by 

successes or failures. These successes and failures are presented by practical examples and the 

scientific evidence is questionable. Meaning, the results have not tested on sensitivity or validity, which 

indicates that the results are only valid in very specific cases and cannot be used in different 

environments. There is a lack of understanding of UCCs in general and more specifically for the 

Netherlands. Most of the UCCs have failed in the Netherlands and only limited research has been done 

on the underlying causes of failure. Furthermore, there is a lack of insights on behalf of the 

stakeholders' interests, needs, and collaboration agreements. This research will contribute to the 

understanding of UCCs and add literature from the stakeholders' point of view. In addition, it will result 

in a report with policy recommendations for UCCs, in order to have a better understanding of the 

concept and clarify the needs and preferences. 

 

In 2014, Green Deal ZES (Zero Emission Stadslogistiek) was introduced. Green Deal ZES is an initiative 

from local authorities, municipalities, shippers, and logistics companies. The aim of the Green Deal ZES 

is to reduce the emission of CO2, NOx, and particulate matter to zero and to reduce noise pollution 

(greendealzes.connekt.nl, 2019). Nowadays, 72 parties have signed the Green Deal. This indicates that 

municipalities and other parties are taking on the new policies to meet the requirements of the climate 

agreement. This initiative also indicates that there will be a change in the traffic movements within a 

city. Based on the low-emission policy and the ancillary changes, polluting vehicles cannot supply a city 

as they do nowadays. It is of importance to investigate potential solutions, in order to maintain the 

viability and liveability of the cities. UCCs have previously been used as a potential solution to this 

problem. However, many of these centres in the Netherlands turned out to be unsuccessful. Therefore, 

it is important investigated whether the concept of UCCs in the Netherlands is feasible at all. When 

municipalities have knowledge about UCCs, they can have an active and supportive role in their 

development. On the other hand, it is of interest for companies to have a better understanding of UCCs 

as well, in order to adapt their strategy where necessary. The new policy for low-emission zones will 

result in changes in the supply chain and should be coordinated as good as possible. With a better 

understanding of UCCs, stakeholders can determine which additional collaborations are needed to 

succeed.  

 

Research structure  

This research will be divided into four phases, as illustrated inFigure 4. The first phase is the graduation 

plan. Subsequently, the literature is reviewed and the methodology determined. In the third phase, the 

methodology is completed and the data analysed. To finalize the research, the findings will be discussed 

in order to draw relevant conclusions. 

 

 

 
Figure 4, Research structure 

 

First phase: graduation plan 

In the graduation plan an introduction is given into the subject and the terminology is explained. It 

describes the research objectives as well as the research questions. Furthermore, the scope of the 

research is defined by the research background and the objectives. To finalize this phase, the choice 
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for the methodology will be described in the research design. The aim of the graduation plan is to set 

the basics of the research and to use it as a guideline during the process.  

 

Second phase: literature and methodology description 

This phase contains the literature review and a description of the methodology. The literature review 

will describe previous research and will be assessed regarding the scope of this research. Within this 

phase, literature will be compared and criticized, and contrasts in the findings and concept will be 

explained. Subsequently, the methodology will be elaborated.  

 
Third phase: execution of the methodology and analysing  

In this phase, the execution of the research will be done. All the data needed for this research study 

will be gathered. This phase will also include the evaluation of the data and a description of it. The 

findings will be evaluated and compared to the findings in the literature.  

 
Fourth phase: drawing conclusions and discussion of the results 

After gathering all the data, conclusions can be drawn based on the findings. As a final step, the research 

will be discussed. Within this chapter, the research will be assessed on validity and sensitivity. This will 

be part of the discussion. To conclude, recommendations for further research will be given as well as 

the managerial implications.  

 

Additional information 
This research will be executed in collaboration with Prologis. Prologis is owner, operator, and developer 

of industrial real estate. They operate in 19 countries in America, Europe, Asia, and South-America. 

They serve a variety of users of industrial real estate, among them are retailers, e-commerce 

companies, shippers, and carriers. Prologis owns and manages 75 assets in Amsterdam, Utrecht, 

Rotterdam and the Southern Netherlands. Together with Antwerp and Brussels, these areas are the 

main focus of their strategy in the Benelux. These areas are the main nodes to transportation routes 

throughout Europe.   



Literature

Source: Prologis, Eindhoven DC3
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1. Literature 

The first section of this chapter will provide an in-depth discussion of the logistics real estate market. 

Subsequently, it will explain trends in the logistics real estate market. It will define the concept of Urban 

Consolidation Centres (UCCs). Additionally, the main stakeholders will be defined. To conclude, 

previous scientific research studies will be discussed.  

 

1.1 Logistics real estate market 

In the past few years the logistics real estate market has 

expanded. An increase in developments of logistics real estate 

can be clarified by a change in the supply chains, the expanding 

economy, and the growth of e-commerce (prologis.com, 2017). 

Figure 5, shows the growth of the logistics real estate stock in 

comparison with the economy (GDP). The graph shows an 

increase in the value of the logistics real estate market in Europe. 

In Europe, there is high demand for logistics space, which has led 

to a major growth of the occupied stock. It has also resulted in 

rising rents and decreasing in the vacancy rates (prologis.com, 

2019). A lot of new logistics real estate facilities have been 

developed. However, the current real estate stock is still 

characterized by over-demand. This causes a low vacancy rate 

and high take-up.  

 

The logistic market is an important sector for the Netherlands. 

Since the Netherlands is a trading nation, it relies on the export 

of goods and services. The Netherlands is ranked in the top 10 of 

biggest export economies in the world (Observatorium, 2018). 

Figure 6 shows the development of the main logistic real estate 

markets in the Netherlands. These markets include Amsterdam, 

Schiphol, Rotterdam, Utrecht-Almere, West Brabant, Tilburg-Waalwijk, Eindhoven and Venlo-Venray 

(Prologis Research, 2018). The graph shows an increase in net absorption and an increase in 

completions, whereby the net absorption is higher than the completion. This indicates high demand, 

which has resulted in a decreasing vacancy rate. It can be stated that the logistics real estate market is 

currently characterized by an over-demand.  

 

 
Figure 6, logistics market fundamentals (source: Prologis Research) 

Figure 5, Growth comparison logistics vs. 
economy in Europe (source: Prologis.nl, 
2019) 
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NVM made an inventory of the logistics real estate stock in 2016. They identified trends in the logistics 

real estate market. It is noticeable that the trends differ per region. NVM Business (2017) presents the 

demand in different regions in a graph. Figure 7, shows a high increase in demand in the South of the 

Netherlands. This can be clarified due to the fact that submarkets like Venlo, Tilburg and West-Brabant 

are the most desirable locations for logistics in Europe (Prologis Research, 2017). Due to good 

accessibility, infrastructure, and supportive municipalities, the Netherlands is highly appreciated by 

logistics companies in Europe.  

 

 
Figure 7, Demand for logistics real estate per region (source: NVM Business, 2017) 

Prologis Research conducted a survey, in collaboration with Eyefortransport, among logistics real estate 

users. The survey gave insights in the logistic market and trends that have occurred. First of all, a main 

finding was that there is no user type that has a dominant share in warehouses. This means that there 

is a diversity of clients and not one user type is dominant in the market (Prologis Research, 2017). This 

indicates that a warehouse should be suitable for different user types. This is also visible in practice, 

meaning that facilities have more of the same characteristics (Prologis Research, 2017). Table 1, shows 

the interior and exterior characteristics of a logistic warehouse, compiled by Prologis.  

 

Table 1, Characteristics warehouse compiled by Prologis (source: Prologis) 
Interior Exterior 
[1] Clear height: 10 to 12 meters [1] Long service yards: 35-40 meters 

[2] Optimized column grid [2] Parking needs: cars (1/125 sqm) and 

trucks (1/400 sqm) 

[3] Extreme flat floor, option for 6 levels of pallet 

position  

[3] High dock door bays: 1 door 500 sqm 

[4] LED lightning Low site coverage (<60%) 

Low office ratio: <5%  
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Furthermore, NVM (2017) made an overview of characteristics for the most important location 

requirements (see Figure 8). They stated that accessibility is one of the most important criteria for a 

logistics real estate location. This can be clarified by the consumer's expectation. In this sentence, the 

consumers are referred to as the end-users of products. Over the years, consumers have come to 

expect faster delivery. This is a consequence of the development of data and automation (prologis.nl, 

2018). Faster delivery is also demanded by consumers due to new innovations regarding 

transportation. However, accessibility is still the main criterium that influences the speed of deliveries. 

Therefore, it is the most important criterium in location choice. Subsequently, the criterium proximity 

to consumers has an influence on the speed of delivery due to distance. The proximity to consumers is 

also identified by Prologis Research as one of the main criteria for location choice. Besides proximity to 

consumers, the availability of workforce is identified by Prologis Research as the second important 

criterium for location choice. This is also stated by NVM, as presented in Figure 8. A recent trending 

topic in logistics of real estate is the lack of capable workforce. UWV (2017) expects that the lack of 

workforce in the logistics and transport sector will continue to grow. The final criteria are proximity to 

manufacturers and government grants. As Figure 8 shows, these two criteria are the least important 

and probably will not be decisive for the location choice.  

 

 
Figure 8, Important location choice criteria (source: NVM Business, 2017) 

To summarize, the logistics real estate market has changed over the years. An increase in value of 

logistics real estate is not only visible in Europe, but also in the Netherlands the changes are noticeable. 

The logistics real estate market is currently characterized by over-demand, which results in low vacancy 

rates and high rents. Moreover, the Netherlands is one of the most desirable locations in Europe, where 

a lot of new development has been realized in the past years. Mainly due to the fact that the South of 

the Netherlands is the ideal gateway to markets in Europe. Noticeable is also the diversity of users, 

which results in warehouses having approximately the same characteristics. NVM (2017) and Prologis 

Research (2017) identified different criteria for location choice. The most important criteria are 

accessibility, proximity to consumers and the availability of workforce. These three criteria are assessed 

as the most important for location choice.   

 

1.2 Trends 

Different trends can be identified that have an influence on city logistics. The trends will be divided into 

four subjects, which are determined by the change in the supply chain. The main trends are described 

below.  

 

The expectation of consumers has changed since 1980s. During this time there was a rise in 

globalization and international manufacturing became available.  As a consequence, companies could 

produce their products abroad which lead to a competition in product price (Prologis research, 2018). 

The competition leads to a consumer expectation where the costs are low. In the nineties, data and 

automation occurred and caused a change in the supply chain. New innovations were implemented, 

e.g. robotics and the use of predictive data (Prologis research, 2018). As a consequence of data and the 
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internet, e-commerce made its entry into the supply chain. E-commerce made a change in the 

consumer expectation due to a more convenience way of buying goods. To conclude, due to the 

emerging capabilities for new transportation modes and using data, it became possible to change the 

supply chain (Prologis research, 2018). This resulted in a higher expectation from the consumer 

regarding the speed of deliveries. Figure 9 shows the change in the supply chain alongside the change 

of consumer expectations. In the following sub-sections, an elaboration of each trend will be given. 

 

 
Figure 9, Changes in the supply chain and consumer expectations (source: Prologis research, 2018) 

1.2.1. Demographic changes 

There are some developments visible in the population of the Netherlands. According to CBS (2019), 

the population in the Netherlands has grown with almost one million inhabitants over the past ten 

years. Figure 10, shows the population growth, which is the largest in the North Brabant and Randstad 

of the Netherlands. The growth is mainly concentrated 

in the Randstad and the surroundings, which has 

resulted in a bigger difference between regions. As a 

consequence, more households are located in the 

urban area, which causes problems in the urban and 

rural areas (PBL, 2013). Some problems are the 

shortage of sufficient support of public facilities and 

the shortage of workforce in the rural area, while on 

the other hand the increase of mobility in the urban 

area (PBL, 2013). CBS (2019) has made a forecast of the 

population growth in the Netherlands. They expect a 

further growth of approximately one million people, 

mainly in the Randstad, until 2060. The growth is 

primarily due to foreign migration and new-borns 

(CBS, 2019). To conclude, it is foreseen that the 

urbanization will continue. As a consequence, the 

composition of the population will become more 

internationalized and will include more single-family 

households (CBS, 2019).  

 
The growth in population has an influence on the logistics real estate market regarding the number of 

deliveries. Urbanization refers to an expansion of the cities, which results in infrastructure becoming 

more complicated and more crowded. An increase in mobility is expected in the Randstad and the 

surroundings (PBL, 2013).  

Figure 10, Population growth in the Netherlands (source: 
cbs.nl, 2019) 
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1.2.2. Sortation/automation 

Due to the globalization, companies have been forced to compete with the product variety instead of 

price (Prologis Research, 2018). Technological innovation has caused automation in processes. The 

sortation in warehouses have become more autonomous and has increased the speed in the supply 

chain. This has resulted in a higher consumer expectation regarding the variety of products a company 

has to offer. Furthermore, more companies gather data in order to optimize their processes. CBS (2016) 

stated that 26% of transportation companies use big data to optimize their processes. Using big data, 

companies are able to predict consumer behaviour and create a better understanding of and 

connection to the consumer (Deutsch Asset Management, 2017). On the one side, consumers expect 

a wider product variety. On the other side, the amount of data that is available has resulted in a 

discussion among consumers and authorities. Privacy issues come to the forefront with the amount of 

data that is available for companies nowadays. Besides, companies are now using data on a strategic 

level to support their business model.  

1.2.3. E-commerce  

Since 2007, the number of users of e-commerce has grown as well as the number of web shops (CBS, 

2017). In 2017, 77.7% of the Dutch population purchased goods online and it is to be expected that this 

number will grow to 82.1% in 2020 (statista.com, 2018). Thereby, it is expected that e-commerce will 

continue to grow for the upcoming years and it is expected that in 2021, 17.5% of all the retail sales 

will be done online (statista.nl, 2019). The growth of the share in e-commerce regarding the retail sales 

is presented in Figure 11.  

 

In e-commerce, there are different trends occurring. Most of the trends are related to the change in 

delivery. In the Netherlands, some solutions are operational, e.g. pick-up points in physical stores or at 

a train station. Pilots have been executed for example In-home delivery. Parcify is one of the carriers 

that work together with a 

manufacturer of electronic locks to 

realize the in-home deliveries 

(Kuunders.nl, 2017). With in-home 

deliveries, a courier is able to enter a 

house for a short period when the 

owner is not there. The concept will 

contribute to a decrease in pointless 

deliveries. More companies are 

working on a solution to decrease the 

returns of deliveries.  To conclude, e-

commerce will continue to expand, 

which also causes further change in 

logistics real estate.  

 

1.2.4. Emerging capabilities 

Finally, new capabilities emerge, which changes the supply chain. The different trends have caused a 

change in the logistic real estate sector. Mainly because consumers expect faster deliveries. The 

expectation of consumers leads to new challenges. Within the transportation sector, a new delivery 

trend is the use of sustainable and autonomous vehicles. In some of the major cities in the Netherlands, 

deliveries are done by bicycle. This trend is called City Hub, were a small load of goods in containers are 

placed at a bicycle (Kuunders, 2017). Furthermore, the gap between online and offline becomes smaller 

and a lot of suppliers try to serve via both channels. More companies are also serving online, e.g. PicNic 

is an online grocery store that delivers groceries with electric cars in twenty-five cities in the 

Netherlands. Another upcoming trend is automatic delivery (Kaplan, 2017). Pilots have been executed 

Figure 11, share e-commerce of total retail sales (source: statista.nl, 2019) 
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with self-driving delivery robots and drones. This development is still in an early stage. However, it is 

predicted that this is one of the solutions for city logistics (Kaplan, 2017). 

 

The electric vehicle is the final trend that will be discussed. A lot of companies are working on the 

development of electric vehicles. The first electric freight vehicle is operating for the supermarket 

Jumbo. The electric freight vehicle is made by VDL group and DAF (Schut, 2017). This development is 

not financially feasible yet, but it is expected that this will be a future solution in the transportation 

sector.  

 

1.3 Previous research 

This section will elaborate on previous research, which has been conducted on the topic of logistics real 

estate. First of all, UCCs will be explained on the basis of scientific literature. To conclude, an elaboration 

of the findings of different studies will be given.   

 

1.3.1. Urban Consolidation Centres and stakeholders 

In the scope of this research, there is one concept that will be investigated. The concept has ensued in 

different articles and need to be defined in the interest of this research. The concept is Urban 

Consolidation Centre (UCC), which is also named city logistics by different authors. Secondly, 

stakeholders need to be defined. In previous studies, the scope of stakeholders differs per research. 

Therefore, it is of importance to define the involved stakeholders included in this research.  

 

There are different designations with approximately the same description, e.g. the term urban goods 

movement is used by Aditjandra, et al. (2016), urban freight transport is used by Ballantyne, Lindholm, 

and Whiteing (2013), city logistics, and urban consolidation centres. Ballantyne, et al. (2013), introduces 

the concept, urban freight transport. They defined the urban freight transport as a movement of goods 

made by freight vehicles in and around the urban area and they stated that the service vehicle 

movement and construction traffic is also included in this concept (Ballantyne, Lindholm, & Whiteing, 

2013). Subsequently, in the research executed by Kiba-Janiak (2014), the term city logistics is 

introduced.  They stated that city logistics is a modern concept, which should aim to solve the increasing 

freight vehicles in a city. Kiba-Janiak (2014) stated that the increase in freight vehicles should be solved 

by existing instruments. In addition to the concept of city logistics, Taniguchi (2014) stated that the 

solution must contain an optimization of logistics and transport activities in the framework of a market 

economy. Aswasthi, Adetiloy, and Crainic (2016) quoted the concept of city logistics defined by 

Taniguchi. Besides the definition of the Council for Logistics Management in Canada, Awasthi, et al. 

(2016) stated that city logistics is related to consolidation, transportation, and distribution of goods.   

 

Furthermore, the concept of UCC is introduced by Browne, Allen, and Leonardi (2011) as a logistics 

facility close to the city centre. Goods will be delivered to a UCC and will be sorted and consolidated 

from emission vehicles to zero-emission vehicles (Browne, Allen, & Leonardi, 2011). Nordtømme, et al. 

(2015) added an aim to the definition of Browne. They stated that a UCC has the aim to optimize 

deliveries and minimize transport (Nordtømme et al., 2015; Taniguchi, 2014). Another description for 

a UCC is given by Kin, Vrelinde, van Lier, and Macharis (2016), they describe a UCC as a concept that 

offers a solution for transport operators in order to achieve the last-mile delivery in heavily congested 

cities. Hence, Kin et al. (2016) used the term moreover as a concept than a logistics facility. Finally, 

Janjevic and Ndiaye (2017) stated that the aim of a UCC is the avoidance of partly loaded emission 

vehicles in a city centre.  
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Secondly, stakeholders need to be identified. Similarly, there are different beliefs about committed 

stakeholders. First of all, Ballantyne, et al. (2013) and Gogas and Nathanail (2017) mention three kinds 

of stakeholder. They address, carriers/logistics operators, receivers, and local authorities. 

Carriers/logistics operators are companies that deliver freight goods and receivers are the ones that 

receive the good delivered by the carriers (Ballantyne et al., 2013; Gogas & Nathanail, 2017). 

Ballantyne, et al. (2013) addressed the fourth stakeholder, which are shippers. They made a distinction 

between shippers and freight carriers. Shippers mainly operate on their own and their core business is 

non-transportation, e.g. shops and restaurants. Whereas, the freight carriers’ business is the 

transportation of goods and also have the responsibility for delays in transportation. Ballantyne, et al. 

(2013) made a distinction between actors and stakeholders. The stakeholders are all parties/individuals 

who have an interest in the system of city logistics and the actors are the ones who have an influence 

on the system (Ballantyne et al., 2013). Figure 12 indicate the difference between actors and 

stakeholders, stated by Ballantyne, et al. (2013).  

 

In addition, Nordtømme, et al. (2011) mention research institutions and freight distribution companies. 

These stakeholders are specifically involved in the partnership revolving around the implementation of 

a UCC in Oslo. Primarily, in different studies four main stakeholders are addressed, which are local 

authorities, freight carriers, residents, and shippers (Balm, Browne, Leonardi, & Quak, 2014; Björklund 

et al., 2017; Taniguchi, 2014; Visser, Nemoto, & Browne, 2014). This research will focus on local 

authorities, freight carriers, and shippers. 

 

Due to the expanding e-commerce, a new stakeholder type has occurred. The new users of logistics 

real estate are the e-commerce companies. These companies are a mixture of shippers and carriers. 

Their core business is selling products online, but their business case relies heavily on transportation. It 

can be stated that their core business is also related to transportation activities. So, on the one hand 

their core business is related to non-transportation activities, but on the other hand it is. Therefore, e-

commerce companies are a separate stakeholder group in this research.  

 

Figure 12, Stakeholders and actors and their relationship (source; Ballantyne, et al., 2013) 
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1.3.2. Findings  

Furthermore, research is executed with the aim to have a better understanding of UCCs and the barriers 

regarding implementation. Ballantyne, et al. (2013) interviewed local authorities and urban freight 

stakeholders in five different countries in Europe. They examined the collaboration between 

stakeholders. To identify the status of the collaboration between local authorities and urban freight 

stakeholders. Ballantyne, et al. (2013) stated that there is a lack of knowledge and awareness about 

urban freight, which causes the inability to create the right policies and regulations. This statement is 

supported by Verlinde, Macharisb, and Witlox (2012), who executed a survey among different 

municipalities in Europe. The survey is based on the regulations a municipality is authorized to 

implement. Kauf (2016) did distinctive research in order to define a framework for sustainable 

development. Kauf (2016) concluded likewise that a collaboration between local authorities, freight 

carriers, residents, and shippers are one of the main factors for sustainable development. Witkowski 

and Kiba-Janiak (2014) executed a survey among local governments and other stakeholders in Poland. 

They also concluded that there is a lack of collaboration between the parties.  

 

Nordtømme, et al. (2015) stated, that there is a lack of acceptability from different stakeholders. They 

concluded that consumers and freight carriers have different attitudes towards regulation by local 

authorities. Coulombe, et al. (2016) executed a survey among end-receivers and local authorities in 

Brazil. They also identified the lack of acceptability from stakeholders. Carriers and local authorities are 

satisfied with new solutions the municipality has implemented. However, retailers are not satisfied with 

the solutions. Coulombe, et al. (2016), concluded that the lack of acceptability is due to the insufficient 

awareness of the benefits.  

 

Nordtømme, et al. (2015) stated that the financial feasibility is a barrier to implementing UCCs. 

Different researches have been conducted on the financial feasibility of a UCC, e.g. Roca-Riu and 

Estrada (2012) incurred a model to estimate the conditions under which a UCC is beneficial for all the 

involved stakeholders. They draw some conclusions about the change in costs resulting from the 

presence of a UCC and consumers density in a city centre. However, they also stated that almost half 

of the transport companies should collaborate in order to cover de costs of a UCC (Roca-riu & Estrada, 

2012). Kin, et al. (2016) executed a social cost-benefit analysis in Antwerp for a UCC and concluded that 

there are benefits for society, but the UCC is not financially feasible yet. No further research was done 

about the financial feasibility, so it cannot be clarified under what conditions a UCC is financially 

feasible. Bjorklund, et al. (2017) executed a multiple-case study of five initiatives. They concluded that 

there are three critical factors for a UCC. The first one is to lower the fixed costs and the ability to up 

and downscale the variable costs. The second critical factor is the presence of professionals who have 

knowledge of supply chain management and logistics management. The final critical factor is the ability 

to take advantage of the IT systems (Björklund et al., 2017). Tanguchi (2013), stated three factors that 

are important for the promotion of city logistics. The first factor is the application of innovative 

technology and IT systems. The second factor is the change in the mindset of logistics managers and 

the last factor is public-private partnership (Taniguchi, 2014). Tanguchi (2013) only mentions that there 

is a need for change in mindset. Verlinde, et al (2012) executed a survey among municipalities to create 

a concept about adjusting the mindset. They identified two concepts, a horizontal and a vertical one. 

Whereas, the horizontal concept is the adaptation of one or more stakeholders and the vertical concept 

concerns the collaboration between stakeholders (Verlinde, Macharis, & Witlox, 2012). Verlinde et al. 

(2012) concluded that stakeholders addressed the conversations with other stakeholders as the biggest 

challenge. Furthermore, Tanguchi (2013) and Verlinde, et al. (2012) both referred to the lack of 

collaboration between stakeholders in the public-private partnership.  

 

Two studies have been executed in the Netherlands. The first study is in Nijmegen about 

binnenstadservice.nl. Van Rooijen and Quak (2010), evaluated the local impacts of urban deliveries. 

However, the scope of the UCC in Nijmegen has different conditions and operates in a different matter 
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then it is mentioned in this research. Therefore, it can be stated that the results from this research are 

not applicable in the scope of this research. The second research study that has been executed in the 

Netherlands was done by van Duin, Quak and Muñuzuri (2010). They evaluated different UCCs in 

Europe and wrote a recommendation with success factors for the municipality of The Hague. They 

explained some of the success factors, e.g. that a UCC is privately organized and some of the cases get 

a structural subsidy from the government. The location of the UCC is one of the critical factors they 

mention. They stated that collaboration with transportation companies is one of the main critical 

factors for success.  

 

1.3.3. Criteria 

Previous studies describe the successes and failures based on evaluation of UCCs. In order to identify 

why some UCCS are failing and some are successful, it is of importance to investigate the criteria that 

influences a UCC. The criteria are addressed in this section and set as reference point for the research 

execution. As described in the previous section there are successes and failures identified in the 

literature. Table 2, gives an overview of criteria that are mentioned in different sources. Appendix A 

includes a table that shows the sub-criteria that are assigned to one of the criteria in Table 2, and the 

source where the sub-criterium is stated. The second column presents the criteria as described in the 

literature.  

 
Table 2, Criteria for implementing UCCs 

# Description criterium 

1 The need for stakeholder identification 

2 The need to identify the collaboration that is needed between stakeholders 

3 The need to have knowledge from the benefits arising from policies 

4 The need of expertise of the supply chain in the role of the initiator 

5 The need for identification regarding the characteristics of a UCC 

6 The ability to be change the lay-out of a facility to the changing environment 

7 The need to have the knowledge about location factors in order to make a location choice 

8 The need to have sufficient knowledge of financial aspects 

9 The need to have understanding and to gather data about freight transport activities 

10 The ability to implement new technologies  

11 The need to have sufficient understanding to implement the right policies 

12 The need for stakeholders’ acceptability regarding policies  

 

Table 2 stated that studies prove the lack of collaboration between stakeholders (Awasthi, Adetiloye, 

& Gabriel, 2016; Ballantyne et al., 2013). Rubini and Lucia (2018) also concluded that a collaboration 

between stakeholders is needed to support strategic decisions. Verlinde, et al. (2012) endorsed this 

and stated that making inefficient decisions on an urban level is due to the lack of collaboration. They 

concluded that the inefficiency is mainly due to the absence of involvement by local authorities. Freight 

carriers and shippers are often not involved in the process, which causes unclarities and insufficient 

knowledge about the right policies at the side of the municipality (Ballantyne et al., 2013; Faure et al., 

2016; Kiba-janiak, 2016; Witkowski & Kiba-janiak, 2014). Furthermore, the lack of identification of 

stakeholders and the collaboration between them results in a lack of understanding of interests and 

preferences (Coulombel et al., 2018). Balm, Browne, Leonardi, and Quak (2014) stated that the failure 

of UCCs is due to the unfamiliarity of the diversity of stakeholders and their objectives. Subsequently, 

Ballantyne, et al. (2013) executed an interview among stakeholders in the urban freight transportation. 

They concluded that it is unclear which stakeholder is involved at what time of the process. This causes 

inefficient solutions and the inability to create the right policies (Ballantyne et al., 2013). Aswasthi, et 

al. (2016) demonstrated a model to identify the best collaboration. However, they made a hypothetical 

model that has not been tested in practice. They also concluded that they did not have sufficient data 
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to draw valid conclusions. Therefore, the identification of stakeholders is still unclear. To conclude, 

there is little knowledge of the stakeholders and their interest, which results in the lack of collaboration. 

 

Furthermore, the financial feasibility is seen as a main factor determining failure of a UCC (Balm et al., 

2014; Coulombel et al., 2018; Nordtømme et al., 2015). It is of importance to understand UCCs to make 

them financially feasible. Bjorklund, et al. (2017) conducted a research study to define the different 

costs in the process. It can be stated that there are different methods to make a UCC more financially 

feasible. Bjorklund, et al. (2017) stated that a UCC should easily be adjustable to meet the requirements 

of the changing environment and demands of clients. According to Duin, et al. (2016), the availability 

of subsidies from the government is one of the most important criterium for a successful 

implementation of UCCs. Another criterium that is mentioned several times in the literature, is the 

implementation of technological innovations. Some studies have stated that usage of technological 

innovations is a success criterium (Balm et al., 2014; Coulombel et al., 2018). The implementation of 

innovations can increase the optimisation of the movement in the city. With the knowledge of this data, 

new solutions can be incorporated in the concept of UCCs. Finally, location is a criterium that is of 

importance. Limited scientific research has been conducted about the location criterium for UCCs. 

Faure, et al. (2015) conducted a case study with the aim to investigate the influence of the shape of a 

city on the feasibility of a UCC. They concluded that location choice is a criterium that influences the 

feasibility. However, they did not execute a sensitivity analysis and for this reason the output is 

questionable. Finally, there is a need to identify the characteristics of UCCs (Balm et al., 2014; Gogas & 

Nathanail, 2017; Witkowski & Kiba-janiak, 2014). Although there is a need to identify the characteristics, 

there is also a need to adapt a facility to the changing environment (Björklund et al., 2017).   

 

To implement a successful UCC, it is of importance to have acknowledgement from stakeholders 

(Björklund et al., 2017; Nordtømme et al., 2015). Research has stated that there is a lack of acceptability 

among stakeholders regarding new policies, due to the insufficient knowledge of benefits, which is 

caused by the lack of data (Ballantyne et al., 2013; Coulombel et al., 2018). Moreover, scientific 

evidence indicates that there is a lack of knowledge and understanding about the right regulations. This 

can be explained by the fact that UCCs are rather new. Gogas and Nathanail (2017) stated that the 

implementation of UCCs should be part of local policies and measurements in order to succeed. 

Additionally, Nordtømme, et al. (2015), stated that one of the barriers for the implementation of UCCs 

are local regulations. According to Coulomble, et al. (2016), there is an increased importance for the 

right government regulations. 

 

To conclude, it would be of importance to clarify these criteria in order to achieve a more clear and 

defined understanding of UCCs. The main findings are the lack of collaboration between stakeholders 

and the identification of stakeholders in the process. Furthermore, there is little knowledge about the 

financial aspects which influences the financial feasibility of a UCC and the different interest of 

stakeholders. 

 

1.4 Conclusion  

With the knowledge of the logistic market and the trend the first two sub-questions can be answered. 

The first sub-question is stated as follow: what are the characteristics of an Urban Consolidation Centre? 

Based on the findings of different resources, it can be stated that there are several definitions for the 

concept UCCs. In each source a UCC is described as a concept where goods are consolidated and 

transferred from one vehicle to another. In this research study, a UCC will therefore also be referred to 

as a facility where deliveries can be sorted and consolidated from an emission vehicle to a low-emission 

vehicle in order to solve the changing city logistics. With the knowledge from the logistic market 

additional characteristics can be applied to this description. There are a couple characteristics described 

for a logistic warehouse in terms of interior and exterior. However, a UCC has different function, e.g. in 

terms of throughput time, therefore it is to be expected that the preferred characteristics will differ to 
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some extend from the characteristics of a logistic warehouse. In this research the UCC is close to a city 

centre and has good access to roads for freight and low-emission vehicles. The freight vehicles are able 

to reach the UCC through a highway and low-emission vehicles can enter the city through the main 

road. The facility has a smaller scale in comparison to a distribution centre, due to the fast throughput 

of products. To conclude, a UCC is approximately 5,000-15,000 square meters, has a height of 

approximately 6-10 meter, and has limited internal columns.  

 

One of the criteria that is stated is the need to identify the right stakeholders. This criterium is alighted 

with the second sub-question that is stated as follow: which stakeholders are involved and how do they 
fulfil their role in the logistics process? Based on literature there are five main stakeholders that can be 

identified. The first stakeholder identified is the local authority. According to different resources, local 

authorities have an influence on the feasibility of UCCs. Scientific resources have stated that local 

authorities should involve other stakeholders in the process in order to make the right policy decisions. 

Scientific evidence has stated that lack of involvement causes a lack in collaboration. A lack of 

collaboration between stakeholders is the most stated conclusion for the failure of UCCs. Due to the 

lack of involvement from the local authorities in the process, a dissatisfaction towards the regulations 

arise. Literature has also stated that the benefits of regulations and solutions are not known to the 

stakeholders, which causes dissatisfaction. This can be clarified by the lack of knowledge about freight 

transportation activities and UCCs among local authorities. It can be concluded that local authorities 

have an active role in the process of implementing UCCs. Therefore, their role is a more supportive and 

to give guidance. According to scientific resources, local authorities should involve stakeholders to 

gather more information about processes and to implement the right regulations. The involvement of 

other stakeholders by the local authorities, will decrease dissatisfaction and increase the awareness of 

the benefits. In the scope of this research, the local authorities include municipalities of the three major 

cities (Amsterdam, The Hague, and Rotterdam) in the Netherlands. Finally, it can be concluded that 

local authorities mainly have an intermediary role for collaboration between stakeholders. 

Furthermore, local authorities also should have a supportive role in terms of regulations and solutions 

to realize a successful UCC. 

 

The other three stakeholders that are identified in the literature and will be included in this research, 

are the shippers, freight carriers, and e-commerce companies. Shippers are the stakeholders that have 

a core business that is not related to transportation. The core business of freight carriers is the 

transportation of goods. The e-commerce companies are a different group, with a core business that is 

intertwined with the transportation business. As literature has stated, it is of importance to have a 

partnership between all stakeholders in order to successfully implement UCCs. Therefore, it is of 

importance to have a better understanding of their motives and the challenges they face with the 

implementation of a UCC. Literature elaborates more on the role of the local authorities in comparison 

with the role of shippers and freight carriers. Therefore, it is of importance to have knowledge about 

the motives and interest of shippers and carriers. With this knowledge, the local authorities can align 

the regulations and solutions that best match the different interests and needs. With in-depth 

interviews the interests and needs of all stakeholders can be enlightened and clarified. It is important 

to identify how shippers, carriers and e-commerce companies could influence the process, which can 

serve as a basis for further collaboration. 

 

The third sub-question is: what factors lead to the success or failures of Urban Consolidation Centres? 

This question can partly be answered by looking at the literature. Previous studies have given insights 

into the criteria of UCCs. Twelve criteria have been identified in the literature that influence the 

implementation of UCC. The most occurring criteria are the collaboration between stakeholders and 

the insufficient knowledge of financial aspects. Regarding local authorities, there is a lack of expertise 

about urban freight activities and understanding of the right policies. This causes a lack of acceptability 

and understanding of the benefits for regulations that are implemented by the local authorities. It 
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would be helpful to understand what the different interests of stakeholders are in order to support the 

decisions of the local authorities. Aligning the regulations with the different interests will increase the 

acceptability from stakeholders. Furthermore, there is a need to implement technological innovations 

in a UCC and there is a need to have a flexible lay-out to adapt to changes in the environment. 

Furthermore, there is a need to have better knowledge of characteristics with the aim to support 

location choice and to identify the characteristics of UCCs. To gain more insights in the success and 

failures of the implementation of UCC, the criteria should be tested. A more distinctive elaboration of 

detailed criteria can be achieved by using in-depth interviews.  

 

The need to identify the different interests of stakeholders is a criterium that is mentioned in the 

literature. Interviewing stakeholders will give an insight into this criterium and will answer the following 

sub-question: what are the desires and preferences of stakeholders? Using in-depth interviews, motives 

and incentives can be questioned to create an overall framework of the different preferences and 

desires of stakeholders. Finally, the most occurring conclusion in the literature is the lack of 

collaboration between stakeholders. Therefore, it can be concluded that a cooperation is needed to 

successfully implement a UCC. A cooperation can be procured in different forms. Therefore, it is of 

importance to answer the following question: what kind of collaboration agreement is needed between 
stakeholders? Using a qualitative methodology, this question can be answered to gain more insight in 

the motives of stakeholders. Considering the many different interests and capacities, a clear framework 

of the role and the interaction between stakeholders should be defined.  

  



Methodology

Source: Prologis, Eindhoven DC3
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2. Research design 
This chapter will elaborate on the methodology for the research execution and analysis. In addition, 

some events have been visited and two exploratory interviews are executed with two companies. The 

first exploratory interview has an unstructured approach. Using an unstructured approach, it becomes 

possible for the participant to come up with new topics that are not stated in the literature. The aim of 

this interview is to gather more information of the Last Touch and to test the knowledge of stakeholders 

in order to align this with the methodology. The second exploratory interview has a semi-structured 

approach. This interview has the aim to test the topics and the question from the interview guide. This 

interview is used to align the interview guide with the knowledge of the participants. With extra 

knowledge from these events and the interviews, the methodology is refined. 

 

2.1 Research methodology 

First of all, previous methodologies will be described. Subsequently, the Causal Network Elicitation 

Technique (CNET) will be explained and to what extent this is applied to this research. This section will 

give a description of the chosen method. Due to the lack of scientific data, conducting a research with 

a quantitative approach is not possible. Moreover, due to the lack of expertise it is of importance to 

identify motives and interests in order to create a better understanding of UCCs. Therefore, a research 

with qualitative data is a more appropriate methodology for this research. First of all, an exploratory 

interview will be done with an e-commerce company. The aim of this interview is to discover how much 

knowledge stakeholders have in order to align this with the other interviews. Subsequently, semi-

structured interviews will be conducted among companies in the Netherlands and local authorities 

from Amsterdam, Rotterdam, and The Hague. The method and procedure of the interviews will be 

described below.  

 

2.1.1. Previous method 

Previous research is executed using different methodologies. Most of the researches has qualitative 

results retrieved from interviews or surveys. Some frameworks and tools have been modelled, however 

most of the researches stated that there is a lack of data. As a result, the researchers stated that the 

output was questionable and the validity was low. The lack of data can clarify why a majority of the 

researches are executed with a qualitative research method. In the scope of this research, a qualitative 

research method will be used, because there are not enough participants to execute a survey or 

questionnaire. There are three different approaches which can be applied with qualitative research. 

The approaches that can be conducted are, focus group interviews, observations, and individual 

interviews. A focus group interview is an interview with a group of people who discuss certain topics. 

An advantage of this method is the interaction people have with each other, instead of only interacting 

with the interviewer. This is more characterized and aligned with the real world, in comparison with 

individual interviews (Dilshad, R.M., Latif, 2013). The aim of a focus group interview is to confirm an 

analysis that has been stated by a researcher (Schwab, 2016). The second method is to execute 

observations. The main advantage of this method is the natural habitat the participants operate in. 

However, it is not possible to uncover motives and interest of certain decisions (Saarikangas, 2016). 

The final method that can be used is individual interviews. The main advantage of interviews is to be 

able to go deeper into topics and to gain more insights (Schwab, 2016). Regarding the scope and aim 

of this research, it is of importance to discover motives and interest of the participants. Therefore, 

executing individual interviews will be the best approach to execute this research.  

In the scope of this research, it is decided to execute interviews. There are different types of 

interviewing methods that can be conducted namely, structured, unstructured, and semi-structured. 

In a structured interview, all the questions are predetermined. Meaning that all the questions are 

formulated and prepared in advance. The advantage of using predetermined questions is the avoidance 

of biases that otherwise will occur in the questions by the interviewer (Martic, 2018). A second 
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interviewing method is, unstructured interviews. In this method, contrary to a structured interview, no 

predetermined questions are set in advance. Therefore, the analysis will be more difficult due to the 

objectiveness and biases of the interviewer that can occur (Martic, 2018). The final interviewing 

methodology is a semi-structured interview. A semi-structured interview is based on predetermined 

questions and persistent questions. Some questions will be prepared in advance, but during the 

interview questions can arise from answers a participant gives. An advantage of this technique is the 

objectiveness from predetermined questions and also the possibility to go deeper into topics that is 

introduced by a participant (Martic, 2018). This method provides more flexibility and freedom to ask 

questions about topics in greater depth. Taking the advantages of the different methods into account, 

it is chosen to execute individual interviews with a semi-structured approach. The semi-structed 

interviews will be executed following the CNET method. The method will be explained below and 

subsequently the procedure will be described. 

 

2.1.2. CNET method 

The CNET is a method that is based on different variables with the aim to create a mental 

representation. The mental representation will be translated in a causal network. method is based on 

interviews with a semi-structured approach. There are four variables in this method that are identified 

(Arentze, Dellaert, & Timmermans, 2008). The four variables are, attribute, situational, consequence, 

and benefit variables. Situational variables are characterized by their uncertain state, these variables 

cannot be influenced (Arentze et al., 2008). Situational variables can influence the choice of a 

participant, e.g. weather is a variable that cannot be influenced but a participant can consider this as a 

variable that influences the choice. However, participants do not make a choice between alternatives 

but they assess the concept of UCCs in the Netherlands. Therefore, no situational variables can occur 

and are excluded from the causal network.   

 

Subsequently, the attribute variables are identified as direct observable characteristics. Attribute 

variables determine the conditions of a choice. For example, a participant can choose between three 

types of shopping malls, the first one has 30 stores, the second has 10 stores and the third one has 50 

stores. The amount of stores is in this case the attribute variable that can influence the choice of the 

participant (Arentze et al., 2008). The second variable is the consequence, this variable can be derived 

from the attribute. If the participant choses an alternative, he will explain this by identifying why he 

chooses this alternative. This explanation can be identified as a consequence. For example, if the 

participant chooses the alternative of a shopping mall with 50 stores and he explains this by saying 

because there is a broader diversity of stores. Then can diversity of stores be identified as a 

consequence. The final variable is the benefit, this will be derived from the attributes (Arentze et al., 

2008). Benefit variables are characterized by the abstract level that represent the outcome of an 

attribute variable (Arentze et al., 2008). Benefit variables cannot be observed and can be identified as 

the needs and preferences of the participant.  

 

A causal network of a mental representation can be identified by conducting semi-structured 

interviews. The interviews will be executed with the laddering technique.  With this method, attribute, 

consequences, and benefit variables will be identified during the interview (Arentze et al., 2008). After 

a question, the participant will give an answer that 

includes attributes. The interviewer should identify 

these attributes and ask the participant: why is this 
important? (Arentze et al., 2008). From this question, 

the reason why an attribute is important will be 

mentioned by the participant. The reasons are 

identified as consequence variables. This will be 

repeated until the participant cannot answer the why-

question anymore. Therefore, more consequences can 
Figure 13, Links attributes, consequences, and benefits 
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be identified for one attribute. If the participant cannot answer the question anymore, the answer will 

be identified as a benefit (Arentze et al., 2008).  

 

The results of a CNET are a mental representation that is presented by a causal network. The causal 

network shows links between attribute, consequence and benefit variables (see Figure 13). Attribute 

variables are linked to consequences variables. The link occurs when the question, why is this 

important, is answered. The question is asked when a participant mentioned an attribute (Arentze, et 

al., 2008). Subsequently, the link between a consequence and benefit variable occurs when the 

questions, why is this important, cannot be answered anymore. The links are represented by an arrow 

in the causal network.  

 

The CNET method will also be applied for the interviews with the local authorities. A causal network 

cannot be derived from the interviews because the local authorities are involved on a different level in 

the concept of a UCC. Local authorities are involved on an administrative level and the private sector 

on an operational level. However, attributes will be identified from the literature and will be discussed 

in chapter 3 results.  

 

2.1.4. Procedure interviews 

The procedure of the interviews can be derived from the procedure of the CNET. The CNET method 

starts with the determination of the order of decisions (Arentz et al., 2008). However, in this research 

a participant is not asked to choose between alternatives. Therefore, the procedure will start 

differently. To start the interview, general questions will be asked in advance in order to understand 

the background of the participant. Subsequently, the question: What are the success and fail factors of 
Urban Consolidation Centres in the Netherlands? will be asked. The attributes that will be discussed are 

introduced by the participant. This is, according to the CNET method, the second step in the procedure 

(Arentze et al., 2008). Within this step the question, why is this important for you is asked. With this 

question, consequences and finally the benefit(s) of each attribute will be identified.  

 

To support the interview, a list with attributes is made in advance. The attributes are derived from the 

criteria identified in the literature. The list can be used if a participant can only think of one or two 

attributes. This will stimulate the participant to come up with more attributes. The list with possible 

attributes and the translation of the list is presented in Appendix B. If a participant pointed out an 

attribute, the question why is this important for you will be asked regarding this attribute. The list will 

not be presented in advance to the participant in order to avoid biased answers.  

 

A second tool that is used to support the interview is an interview guide. The interview guide starts with 

some general questions and ends with the final questions of the interview. The guide also includes 

some supportive questions, these can be used to stimulated the participant to give a more elaborated 

and distinctive answer. In between, this guide included some questions that can be asked to stimulate 

the participant to talk and come up with more attributes. However, these questions are related to the 

criteria that are identified from the literature. Therefore, the interview guide is to some extend biased. 

The interview guide that includes all the questions can be found in appendix C. Below a part of the 

interview guide is presented in the box below.  
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Example exploratory interview using CNET method 

An exploratory interview is executed with a business organisation. This interview is analysed with the 

CNET method as described above, and a causal network is created. Figure 14, presents the causal 

network. Four attributes are identified from the interview. The attributes that are identified are, 

uniform regulations, distance to city centre, accessibility, and sub-sectors. The consequences from the 

attributes are identified as the reason why these attributes are important. The consequence for the 

first attribute is, uniform system. The participant stated that uniform regulations is important because 

it is not efficient to have different regulations in each city. It will cause irregularities if one city stated 

that you only can use electric vehicles and another city stated that only hybrid vehicles are allowed. 

The irregularities are also not efficient. Therefore, this consequence is also linked to the benefit 

efficiency. The following consequence that is noted is the usage of electric vehicles. The consequence 

is assessed as important for the attribute distance to city centre. The radius action is too small to supply 

city centres from the middle of the country. Therefore, to make optimum usage of the radius action, it 

is important to have a small distance to the city centre. The consequence is also linked to the benefit, 

efficiency. The third consequences that is noted by the participant is, different suppliers. The participant 

mentioned the importance of accessibility for a UCC. The accessibility is important because a UCC 

should be supplied with large vehicles in order to be efficient. The final consequence that is mentioned 

is to consolidate goods. This is an important consequence for the attribute, sub-sectors. The participant 

noted it is of importance to monitor the type of packages in order to consolidate goods efficient and to 

create a maximum loading capacity on a vehicle. To conclude, all consequences are linked to the 

benefit, efficient. The attributes identified different topics regarding the success and failure factors of 

UCC. First of all, uniform regulations regard the regulations from a municipality. Secondly, distance to 

city centre and accessibility regards the characteristics of a UCC and the attribute sub-sectors regards 

the stakeholders. These topics are also identified in the literature and the topic, data, is added to this. 

The topics will be further explained in section 2.2.1. Sample. Based on the topics, the results will be 

analysed.  

General questions: 

1. For how long do you work for this company?

2. Can you give a description of your activities?

3. What is your description of a UCCs?

Main question:

4. What are success and fail factors for the implementation of Urban Consolidation Centres in the

Netherlands?

Supportive questions can be: 

6a. You said …., what do you mean by this? 

6b. You mentioned …. and …..., to what extend do you think one thing influences the other? 

Final questions 

7. Is there anything else, you would like to tell?

8. Do you have any questions regarding this interview?

Figure 14, Causal network 
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2.2 Research execution 

First of all, the sample will be explained. The sample will be sorted into different groups, based on 

stakeholder characteristics. To conclude, a description of the process will be given. In this section the 

technique for analysing and coding will be addressed. 

2.2.1. Sample 

The sample is selected in cooperation with Prologis. The sample includes municipalities of three cities 

in the Netherlands, shippers, carriers and e-commerce companies. Based on the definition in the 

literature, participants will be assigned to one of these groups. The choice has been made to only 

interview shippers that insource their transportation activities. Shippers that outsource their activities 

are mostly not responsible for the supply chain, meaning that they have a collaboration with a carrier 

that organizes their transportation activities. In this case, the carriers have more information about 

UCCs and are therefore interviewing them would be more interesting for this research. To conclude, 

the shippers that are included in the sample insource their logistics process.  

The participants are selected carefully based on the experience and knowledge they have of UCCs and 

their expertise. The participants will be approached by a non-random sampling method. This sampling 

method is called judgmental sampling (Bhat, n.d.). Due to the specific subject, it is of importance to 

select participants with knowledge of UCCs. The advantage of this type of sampling is the selection of 

people with the right knowledge and expertise. Using judgmental sampling, the results will be more 

relevant (Bhat, n.d.). The companies that are selected in cooperation with Prologis, are presented in 

Table 3. The abbreviation of each company consists of the letter to which a stakeholder is assigned to, 

in combination with a number that is random assigned to the stakeholders. For example, Albert Heijn 

has the abbreviation S2.  

Table 3, Participants per stakeholder group 

# Local Authorities (M#) Shippers (S#) Carriers (C#) E-commerce (E#)

1 Amsterdam HEMA DHL Parcel Bol.com 

2 Rotterdam Albert Heijn XPO logistics PicNic 

3 The Hague Jumbo Post NL Coolblue 

2.2.2. Analysing results 

Conducting interviews will reveal information and motives, and offers the possibility to discuss a 

topic in greater depth. The topics in the interviews will be based on the criteria that are retrieved from 

the literature. The four topics that are identified, are presented in Table 4 on the next page. Some 

topics cover more criteria, the topics are based on the characteristics of criteria. For example, criteria 

that involves stakeholders are listed under the same topic, stakeholders. In total, there are four topics 

identified namely, stakeholders, characteristics, data, and regulations. The interview guide in appendix 

C shows to which topics the criteria are assigned. The topics can be used as a support tool during the 

interview. If the participant does not come up with new topics, the topics that are identified in advance 

can be introduced.  
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Table 4, Description topics; stakeholders, characteristics, data, and regulations 

# Topic Aim 

1 Stakeholders 

The criteria in this topic are related to stakeholders. Attributes that 

regards stakeholder characteristics or collaborations are assigned to 

this topic. The main aim of this topic is to uncover the needs of 

stakeholders. This topic also relates to the collaboration between 

stakeholders.   

2 Characteristics 

Literature stated that there is no clear definition of UCCs and the 

preferred characteristics are rather unknown. The criteria in this topic 

cover the characteristics that are mentioned in the literature. The aim 

of this topic is to reveal preferred characteristics for UCCs. Attributes 

that are related to the characteristics of UCC will be assigned to this 

topic. 

3 Data 

This topic relates to the criteria that cover knowledge and data or 

technology. The questions in this topic aims to uncover how 

stakeholders feel regarding sharing data and what their perspective is 

of future trends in city logistics. Attributes that are related to data or 

technology will be assigned to this topic. 

4 Regulations 

This topic covers the criteria regarding policies. The aim of this topic is 

to discover the interests and preferences of stakeholders regarding 

regulations. The attributes that are mentioned regarding regulation or 

the role of local authorities are assigned to this topic. 

 

After the execution of the interviews, the results will be analysed. First of all, the interviews are 

transcribed. Transcribing makes it easier to analyse the interviews. This will be done in Dutch and the 

results will be processed in English. After the transcription of the first interview, the attributes will be 

identified. The attributes will be assigned to one of the four topics as stated above. Alongside with the 

attributes, the consequences and benefits will be identified. After the identification of every variable a 

causal network will be made. The causal network will be made for each interview. The next step in the 

analysis is to make a causal network for each topic. The attributes that are assigned to one topic will be 

merged to one causal network. At the end of this step, four causal networks are derived regarding the 

topics. In the network frequency are added to the attributes, consequences, benefits and links. The 

frequency indicates how often a component is mentioned by a participant. For example,Figure 15 

shows the frequency three at attribute (A1), consequence (C1) has a 

frequency of two, and consequence (C2) has a frequency of one. 

Meaning, three participants mentioned the attribute (A1) and two 

participants linked consequence (C1) to attribute (A1), and one 

participant linked consequence (C2) to attribute (A2). Subsequently, 

the benefit (B1) has a frequency of three, the consequences are all 

linked to the same benefit. The example shows that attributes can be 

related to the same benefit but for different reasons. Therefore, it is 

chosen to include the consequences in the causal network. The 

consequences provide more insights in the motives and needs of the 

participants.  

 

 

  

Figure 15, Example causal network 



Results

Source: Prologis, Eindhoven DC3
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3. Research results 
The interviews were conducted in Dutch and took place at a location suggested by the participant. 

Appendix D contains the causal networks that are derived from the interviews. The attributes that are 

identified in the causal network are also presented in a table. The abbreviations M, S, C and E refer to 

the municipality, shippers, carriers and e-commerce companies. The interviews are analysed based on 

the causal network and attribute table. The first section discusses the benefits that are identified. 

Subsequently, the definition of UCC will be described based on the findings of the interviews. The third 

section will discuss the findings of the interviews conducted with the local authorities. The findings of 

the interviews conducted with the companies will be discussed in the fourth section. This chapter 

concludes with a comparison with the literature.   

 

3.1 Benefits 

The CNET method is used to identify attributes, consequences, and benefits of UCCs. Figure 16, 

presents the general causal network that was identified after the execution of all the interviews. The 

majority of the attributes and consequences that are mentioned by the participants are linked to four 

benefits. The four benefits originate from one general benefit, namely efficiency. The four benefits that 

are specified by the participants are cost reduction, time reduction, a 

decrease of CO2, and less vehicle movements. During the interviews, it 

became clear that the benefits could be divided between the public and 

private sector. On the one hand, the benefits of cost reduction and time 

reduction are only mentioned by the participants of the companies and 

therefore related to the private sector. On the other hand, the benefits 

decrease in CO2 and less movement are mentioned by the participants 

of the municipalities and therefore related to the public sector. This 

indicates that both sectors aiming for a more efficient supply chain, but 

with different motives. A couple of other benefits are noted during the 

interviews, these will be discussed in the sections below. Subsequently, 

to gain more insights into the needs and motives of participants, the 

attributes and consequences will be discussed below.   

 

3.2 Definition Urban Consolidation Centre 

The literature stated that the definition of a UCC is unclear. In order to identify the definition, each 

participant was asked to give a description of a UCC. As presented in Table 5, most of the participants 

described a UCC as a distribution centre on the edge of the city that is used by multiple users. Most of 

the participants also noted the function of consolidating goods. Two participants stated that a UCC 

should have space for storage. Also, the function of cross-docking was noted by three participants. 

Three participants mentioned that a UCC is only a transhipment point. These participants specified that 

a UCC is only used to tranship goods from an emission vehicle to a zero-emission vehicle. In addition, 

they did not mention that a UCC should be a multi-user facility. One of these participants stated that 

the function should be a cross-dock facility to create a flawless transhipment point.   

 

Table 5, Attributes; definition Urban Consolidation Centre 

Topic Attributes  M1 M2 M3 S1 S2 S3 C1 C2 C3 E1 E2 E3 # 

D
e

fi
n

it
io

n
 

Distribution centre     X X   X  X X X 6 

Edge of the city  X X X X  X  X X X X 9 

Multi-user X  X X   X  X X  X 8 

Cross-dock   X   X   X    3 

Transhipment point     X X     X  3 

Consolidation point  X X X    X  X X  X 7 

Storage   X       X    2 

Figure 16, General causal network 
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3.3 Findings local authorities 

This section will discuss the results from the interviews conducted with the participants from three 

municipalities. The interviews are analysed and the attributes are presented in Table 6. The attributes 

are divided into three categories that are defined during the analysis. The attributes of the first category 

indicate that one of the municipalities has a different function in comparison with the other 

municipalities. The difference can be explained because the municipality of The Hague is initiating a 

project in cooperation with the government and private parties. Nevertheless, the participant said that 

they now fulfil the role of the initiator, but the aim is to shift towards a customer's role in the future. 

Two participants noted the importance to set an example for other parties. However, both 

municipalities have their own approach for this. For example, one municipality reviews its own logistics 

and assumes the role of a user and the other municipality set an example by assuming the role of an 

initiator.  

 
Table 6, Categories and attributes; local authorities 

Category Attribute  M1 M2 M3 

F
u

n
c
ti

o
n

 

Stimulate X X  

Initiator   X 

Regulate X X  

Facilitate X X  

Set an example X  X 

C
h

a
ll
e

n
g

e
s
 Creating volume X X X 

Many departments X X X 

Growing city X X  

Small entrepreneurs  X  

Change in mind-set X X X 

V
is

io
n

 

Zero-emission city centre X X  

Region-wide X  X 

Combining functions X   

More efficient and cleaner logistics  X X X 

 

Furthermore, three functions are defined for the municipality. The functions are based on stimulating, 

regulating, and facilitating regulations. An example of a stimulating regulation is subsidies. During the 

interviews, participants mentioned that subsidies can be stimulating on two different levels. First of all, 

subsidies can be used as a stimulating tool for innovative ideas. Secondly, subsidies can stimulate 

parties to initiate UCCs. Another example of a stimulating regulation is an exemption. Participants of 

the local authorities stated that exemptions would be a good stimulation to invest in zero-emission 

vehicles. For example, one participant stated that it is easier to receive an exemption for zero-emission 

vehicles regarding parking in the city centre. Secondly, the municipality can have a regulating function 

in terms of law and legislation. Determining environmental zones and implementing time windows, the 

municipality can control the amount of vehicle movements in a city and types of polluting vehicles in a 

city. The participants also stated that the municipality can insist on particular information about 

sustainability and solutions for a zero-emission supply chain during a procurement. The third function 

a municipality can assume is a facilitating role. For example, the municipality can facilitate amenities. 

During the interviews, it became clear that the main amenity a municipality can facilitate is land plots 

with an industrial zoning plan. However, facilitating amenities also causes some challenges. Participants 

stated that land plots become scarcer and therefore it is of importance to reserve land with an industrial 

zoning plan. Two participants mentioned the challenge for charging stations and parking spots. 

Alongside, with an increase in e-commerce and zero-emission vehicles, there is a growing need for 

parking spots and charging stations. Participants stated that nowadays municipalities challenge more 

problems with delivery vans regarding parking and the increase of bustling roads. 
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The second category that is identified regards the implementation of UCCs is challenges. The first 

challenge that is mentioned is, creating volumes for consolidation of goods. The main factor that 

influences the success of a UCC is the number of goods that will be consolidated in a UCC. If there are 

not enough users in a UCC, it cannot operate independently. In order to create enough volume, 

participants noted that a municipality should be one of the users. Furthermore, the participants stated 

that a municipality is organized in different departments, which causes internally challenges. The 

participants indicated that residential real estate has more value for a city than industrial real estate. 

Additionally, participants mentioned the difficulty to create internal awareness for industrial real estate 

regarding the importance for a viable city. However, growing cities also causes an increasing need for 

industrial real estate. One participant stated: 

 
“logistics is the bloodstream of our city that has to flow constantly”. (~M1) 

 

The quote above indicates that logistics is an important sector in a city and thereby shows the 

importance to increase the internal awareness. Subsequently, two participants stated that the 

municipality mainly focuses on the construction sector. This can be explained because the construction 

sector causes the most pollution in a city centre. So, if a municipality can control the pollution from the 

construction sector, the sustainable objectives will be achieved much faster. Therefore, the participants 

stated the construction sector have more priority. For example, instead of facilitating the building site 

with materials on a daily basis, a supplier brings all the materials to a UCC where it will be stored. The 

goods that are necessary for one day can be consolidated and transported with a zero-emission vehicle 

to the construction site. In this way, the construction site can be provided with materials by one carrier 

who drives into the city, instead of multiple suppliers. This will decrease freight movements in the city 

and decreases CO2 as well. However, a challenge in the construction sector are the different types of 

materials. Some materials cannot be consolidated, or it is not efficient to do so. Participants indicated 

that sometimes it is more efficient to drive straight to the buildings site, for example with concrete 

piles. 

 

Another challenge are the small entrepreneurs in the city. The participants stated that sub-sectors are 

the most challenging because it is difficult to engage them in a project. Furthermore, they have no 

capabilities to initiate sustainable projects by themselves. Most of the entrepreneurs have small parcels 

and are efficient to consolidate, but the main challenge regards products with specific requirements, 

for example food and beverage. An additional challenge in sub-sectors is the mindset. For example, a 

local bakery or butcher want to assess the products before they buy them from the supplier. In the 

supply chain process with a UCC, a local baker or butcher only sees the product when it is delivered to 

the store. So, the new supply chain process demands a change in mindset of small entrepreneurs. 

However, the participants stated that this is a difficult task.  

 

The final category regards the vision of the city. The ambition for every municipality is to have a more 

efficient city, meaning fewer vehicle movements and a decrease of CO2. Regarding the future usage of 

UCCs, there are different opinions stated by the participants. One participant indicated that a UCC could 

operate on a wider scale or even region-wide, however, another participant is more reticent about this. 

The participant indicated that zero-emission zones will expand and therefore UCCs are necessary for 

city logistics. However, he also stated that a UCC which is initiated with money invested from the 

municipality, it would be difficult to operate on a wider scale then the city itself. If the pilot is successful, 

it could be used to set an example for other cities. This indicates that the municipalities have the same 

visions regarding the future of the city. However, each municipality has its own methods to achieve 

objectives. 
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3.4 Findings companies  

The following four sections covers the topics that are identified in chapter 2; methodology. The topics 

are stakeholders, characteristics, data, and regulations. All the sections have the same set up as 

described in the chapter methodology. First of all, the attribute table is presented. The attributes and 

consequences are derived from the causal networks and are discussed below. Most of the attributes 

and consequences are linked to the benefit efficiency as discussed earlier or to another benefit that is 

identified after the analysis of the interviews. The following subsections regards the private sector and 

therefore the benefit efficiency implies cost and time reduction. Each section will be finalized with a 

general causal network that is inferred from all the causal networks of the stakeholders and additionally 

an explanation of the frequencies will be given. 

 

3.4.1. Topic stakeholders  

The attribute table for the topic stakeholders, that is identified from the causal networks is presented 

in Table 7.  

 

Table 7, Attributes, topic; stakeholders 

Topic Attribute  S1 S2 S3 C1 C2 C3 E1 E2 E3 # 

S
ta

k
e

h
o

ld
e

r Multi-user X X X X X X    6 

Sub-sectors    X X  X   3 

Participation municipality      X    1 

Motivated stakeholders      X    1 

 

The table shows that the attribute multi-user is mentioned by six participants. Remarkable for this 

attribute is that it is only noted by the shippers and carriers. After analysing the interviews, the causal 

networks for this attribute indicates that the multi-user stakeholders are important to create volume. 

The participants noted, that creating volume is the most important factor for UCCs, in which volume 

indicates the number of goods that will pass the UCC. Participant mentioned that a UCC would not be 

successful if there is not enough volume to process. As one participant stated:   

 

"It does not make sense if there are only three suppliers who deliver a pallet of goods per week to a 
UCC because the suppliers still has to do additional deliveries in the city centre. Subsequently, a UCC 
has too little volume to recruit crews and there also should be a need for staff and chauffeurs. Your 

fleet also has to be organized and that is only feasible if you have a significant volume." (~C3) 
 

This indicates the importance of creating volume. The participant stated that it is important to accrue 

volume to achieve the maximum loading capacity of a vehicle. Therefore, the consequence volume is 

linked to the consequence, maximum loading capacity in the causal network. Accrue volume can be 

achieved when more users are affiliated to a UCC. One participant noticed an additional consequence 

to the attribute, multi-user. The participant mentioned the importance to have multiple users because 

only then you can consolidate goods efficiently due to the different type of packages. When it is possible 

to consolidate goods of multi-users, more packages can be combined and the maximum loading 

capacity can be achieved which lead to efficiency.  Considering these consequences the attribute multi-

user is linked to the benefit efficiency in the causal network. A third consequence that is specified once, 

is the importance to handle the seasonal peaks. It is important to create volume in order to scale up 

and down the volumes of users. However, the consequence is only mentioned once and interpreted as 

a sector specific attribute. The attribute is therefore not included in the causal network for the topic 

stakeholders.  

 

The second attribute that is mentioned by different stakeholders is, sub-sectors. A division can be made 

regarding different sectors of shippers which is translated in the attribute sub-sectors. Three 
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participants stated that it is not possible to consolidate goods for every sector. For example, big retailers 

are already driving with trucks that reaches the maximum loading capacity. Subsequently, if major 

retailers make use of a UCC they should make an extra transhipment, which is inefficient. The 

participants also stated that mainly the parcel sector and small entrepreneurs are a good target group 

to consolidate goods. These two sub-sectors have small goods that easily can be consolidated into a 

larger volume. Therefore, participants stated the importance of dividing sectors in sub-sectors. The final 

two attributes that are specified by one carrier is the participation of the municipality and motivated 

stakeholders. The attribute, participation of the municipality, is linked to the consequence volume. The 

participant mentioned that the municipality can contribute in order to accrue more volume. Secondly, 

the participant stated that it is important to have motivated stakeholders. 

 
"All the stakeholders should be motivated, only then the project can succeed. (…). It is a long-term 
investment and more complexity will be added to the supply chain. Therefore, it is important that 

companies cooperate. However, it takes time and persuasion to convince people they should 
cooperate." (~C3) 

 

The quote indicates that motivated stakeholders are a success factor for a UCC. This leads to the 

consequence to have committed and supporting companies. The participant stated that companies 

should see a dot on the horizon and they should feel committed to the project. It is important that a 

company is committed to the project because that will ensure the continuity for the flow of goods. 

Therefore, continuity is identified in the causal network as a benefit. 

 

To conclude, taken these attributes, consequences, and benefits into account a new causal network is 

created. This causal network is presented in Figure 17. The numbers indicate the frequency how often 

an attribute, consequence, benefit, or link is mentioned in the interviews. The frequencies are 

interpreted as a ranking of importance. The causal network shows that the attribute multi-users is 

mentioned most often and therefore is assessed as the most important factor in this topic. 

Subsequently, sub-sectors is interpreted as the second most important factor. All the participants who 

mentioned sub-sectors noted the link to the consequence, decrease actions. Additionally, one 

participant also noted the consequence, consolidating goods for this attribute. The attribute sub-

sectors, is linked through these consequences to the benefit efficiency. As the figure showed three out 

of four attributes lead to the benefit, efficiency. Efficiency is mentioned most frequently by participant 

and therefore is assessed as the most important benefit.  

 

 
Figure 17, Causal network, topic; stakeholders 
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3.4.2 Topic characteristics 

Table 8 presents the attributes derived from the causal networks of the companies. Five of the 

attributes are noticed once by a participant. This indicates that the attribute is specified for that 

stakeholder. Some of the attributes are too sector-specific and therefore, will not be included in the 

causal network. The attributes can be divided in three categories because the attributes that are 

mentioned concern different aspect of a UCC. The categories that are identified are the location, 

building, and transportation mode. 

 

Table 8, Attributes, topic; characteristics 

 

 

The first category that will be discussed is location. Participants mentioned the attribute accessibility 

most frequently. Participants specified accessibility with different consequences. The attribute 

accessibility is noted with the consequences, accessible for multiple users, service city and 

surroundings, and avoiding congestion. First of all, the consequence accessible for multiple users is 

most often stated by participants. One participant stated: 

 

"The main challenge in location is the accessibility. We need a location that is accessible for Euro6 
freight trucks and on the other hand is easily accessible for vans." (~S2) 

 
The consequence, easily accessible for vans, has an additional consequence. This consequence regards 

the speed of delivery. The participant mentioned during the interview that nowadays the deliveries 

should be much faster to meet the demands of the customers. Therefore, it is important to have easy 

access to a UCC with a delivery. The consequence can be related to the benefit, efficiency in the causal 

network. In addition, another participant stated:  

 
"Preferably we would be located near arterial roads because you want to serve the city centre and 

then drive to the surrounding area to serve them as well." (-S3) 
 
Another consequence that can be identified for the attribute, accessibility, is to serve a greater area 

than the city centre. The final consequence that is specified for this attribute is avoiding congestion. To 

conclude, the attribute accessibility has different consequences. The consequence accessible for 

multiple users, service city and surrounding, and avoid congestion are mentioned in order to reduce 

time and costs. Therefore, all these consequences are linked to the benefit, efficiency in the causal 

network. 

 

Subsequently, distance to the city centre is stated as an attribute for the category location. Three 

participants mentioned this attribute and the consequence of limited action radius of electric vehicles. 

Electric vehicles have a small radius action in comparison with traditional vehicles. Participants stated 

Topic Category Attribute S1 S2 S3 C1 C2 C3 E1 E2 E3 #

Building Multiple type of dock doors X X X X X 5

Location Distance to city centre X X X X 4

Building Distance to amenities X 1

Building Multi-functional X 1

Building Easy access to building X 1

Location Accessibility X X X X X X X 7

Building Conditioned section X 1

Location Low site coverage X X 2

Transportation mode Customized vehicles X X X X 4

Transportation mode Swap-body X 1

Ch
ar

ac
te

ris
tic

s
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that it is important to be located near the city centre to make full use of the radius action in the city 

centre. Another attribute that is related to the category location is the site coverage. Two participants 

noted this attribute as a success factor for a UCC. According to the participants the site coverage should 

be relatively low, approximately 60%, because it is important to facilitate parking spots. The parking 

spots are intended to accommodate vehicles of employees who will drive the electric vehicles for 

deliveries.  

 

The second category is related to the building. There are five attributes mentioned by the participants. 

The first attribute that is noted is multiple types of dock doors. Five participants assessed this attribute 

as important and stated the consequence that different users will access a UCC. To facilitate different 

users and make sure the flow of goods is efficient, different types of dock doors is an important factor. 

The other attributes are only noted once by a participant. These attributes are the distance to 

amenities, multi-functional, easy access to the building, and conditioned sections. The first attribute 

that is specified is the distance to amenities.  One participant stated the following; 

 

"It is not pleasant for someone if he has to walk 100 meters for the toilet, neither is it good for the 
productivity ratio." (~C2) 

 

The quote indicates that productivity ratio is an important consequence for the attribute. The 

productivity ratio can also be related to efficiency, because if someone has to walk a shorter distance 

to amenities, he spends less time walking. Meaning this can be related to reducing time and, therefore 

can be assigned to efficiency in the causal network. The second attribute that is specified is multi-

functional. The participant specifically mentioned the function, storage. The attribute is assessed to be 

important to accrue volume. However, the participant also stated that a single function facility in order 

to consolidate or store goods, would not be enough for this phase in the process. The participant 

mentioned the importance to accrue volume in order to create a maximum loading capacity. This can 

be related to the benefit, efficiency. Another attribute that is specified is easy access to the building. 

The participant stated that a building should be easily accessible if an error occurs in a product. The 

consequence for this attribute would be, to fix errors. The benefit related to this consequence is, secure 

the quality of products. The same participants noted the attribute, conditioned sections. The 

participant stated that it is important to have conditioned sections because certain products should be 

stored and shipped under specific conditions. The benefit of this attribute regards the expiry date of 

products. The attributes stated above, do not count for every sector and therefore give a biased 

representation in the causal network. The attributes are presented in the individual causal networks 

but will not be included in the causal network for the topic characteristics. 

 

The final category is the transportation mode. The first attribute that is noted is customized vehicles. 

The participants who mentioned this attribute stated that it is important to show the company logo on 

the vehicle. The participants assessed this as important for the exposure of the company. Subsequently, 

two participants stated the importance to have direct contact between the customer and the 

employees of the company. Therefore, it is important to have drivers that are employed by the 

company. For example, if a customer has a complain the claim can directly be processed by an 

employee of the company. The consequences are linked to the benefit exposure in the causal network. 

The second attribute that is mentioned by one of the participants is, swap-body. A swap-body vehicle 

has the possibility to connect the load carrying platform another vehicle. This would mean that the 

goods do not have to be unloaded and loaded from one truck to another truck. A swap-body has the 

consequences that it decreases the number of actions because it skips the transhipment point. 

Therefore, the attribute leads to the benefit efficiency. 

 

The attributes, consequences, and benefits, discussed above are represented in a causal network. The 

causal network is presented in Figure 18. The causal network shows that four attributes are related to 
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the benefit, efficiency. It can be stated that accessibility and multiple types of dock doors are the most 

important factors that influence efficiency because these attributes are noted most frequently. The 

causal network shows the three consequences that are linked to accessibility. Five participants 

mentioned the same consequence and is therefore assessed as the most important consequence. 

Customized vehicles and distance to city centre are also assessed as important for the success of a UCC. 

However, the attribute distance to city centre is linked to the benefit efficiency. The benefit efficiency 

is mentioned most frequent and therefore assessed as most important benefit. Therefore, the attribute 

distance to city centre is assessed as slightly more important than customized vehicles. 

 

 
Figure 18, Causal network, topic; characteristics 

3.4.3 Topic data 

The topic, data, was often not mentioned by the participants. Therefore, this topic was introduced 

during the interviews. The attributes are presented in Table 9. One attribute is mentioned by five 

participants. 

 
Table 9, Attribute, topic; data 

Topic Attribute S1 S2 S3 C1 C2 C3 E1 E2 E3 # 

D
a

ta
 

Uniform IT systems X   X  X X  X 5 

Sharing data      X   X 1 

 

Participants mentioned the importance of a uniform IT system. One participant stated that it would be 

useful for managers to trace the trucks in order to convene his team on time. Another participant stated 

that suppliers wants to trace their goods. These participants mentioned, providing service for the 

supplier as a benefit. Another consequence that is stated is, user-friendly. If there is a uniform IT system, 

all the users of a UCC can filter usable data for themselves and provide information to other users. 

According to the participants, a user-friendly IT system is important for the efficiency of a UCC. 

Therefore, these consequences are linked to the benefit efficiency in the causal network. The second 

attribute that is mentioned by two participants is, sharing data. The participants stated the importance 

of sharing data in order to quickly process deliveries to customers. The benefit related to this 

consequence is securing the quality of delivery. To conclude, three attributes can be identified from 

the causal networks. The attributes are linked to the benefit, efficiency, service for suppliers, or quality 

of delivery. The three consequences lead to the benefit, efficiency in the causal network. The benefit 

efficiency is mentioned most frequently in comparison with the other benefits. Figure 19 presents the 

causal network for the topic data. 
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The attribute uniform IT system is 

mentioned by five participants, and 

therefore assessed as a more important 

attribute. The frequencies show that the 

links between consequences and benefits 

are equally mentioned and therefore are the 

consequences assessed as equally 

important. However, one link from the 

attribute uniform IT systems to the 

consequence traceability is mentioned most 

frequent and therefore the consequence traceability is interpreted as most important. Both attributes 

are linked to the benefit efficiency, this can be interpreted that both attributes are equally important. 

However, the attribute uniform IT system is linked to the benefit efficiency through two consequences 

and is therefore assessed as more important.   

 
3.4.4 Topic regulations 

Table 10 presents the attributes related to the topic regulations. The attributes differ from the 

attributes derived from the interviews with the local authorities because the attributes relate to 

regulations from the point of view of the private sector. 

 

Table 10, Attribute, topic; regulations 

Topic Attribute S1 S2 S3 C1 C2 C3 E1 E2 E3 # 

R
e

g
u

la
ti

o
n

s
 Usage of existing infrastructure 

   X      1 

Uniform regulations X X X X  X X   6 

Regulations     X    X 2 

Subsidies X        X 2 

 

First of all, the attribute uniform regulations, is mentioned by six participants. The participants stated 

that regulations generalised for the Netherlands is important for the success of a UCC. Uniform 

regulations are assessed as important for two reasons. One of the consequences is, to create a more 

uniform system. One participant stated: 

 

 “If one municipality is stricter regarding environmental zones than another municipality, then will 
every carrier in the Netherlands use his newest vehicle in that particular municipality. Vehicles that are 
not depreciated will be used in the other municipalities. By then, you just shift the problem to another 

area." (~C1) 
 

Another consequence regards vehicles. Participants stated that it is not feasible to invest in different 

types of vehicles when every municipality demands different requirements. The consequence, unity in 

vehicles is related to the attribute uniform regulations. In addition, due to uniform regulations a clear 

system will occur between municipalities. Companies can align their business model to a uniform 

system instead of adapting the business case constantly due to a fragmented regulated system. Both 

consequences, unity of vehicles and uniform systems, lead to the benefit efficiency. 

 

Two participants mentioned the necessity of regulations in general. They both stated that regulations 

are necessary to force companies to take actions. Force companies to take actions, is identified as a 

consequence. The participants mentioned the importance of companies acting, in order to achieve 

sustainable objectives. Therefore, the attribute regulation is linked to the benefit achieving sustainable 

objectives. In addition, two participants noted subsidies as a tool for the municipality to force 

companies to act. The attribute subsidies is identified with the same consequence, namely force 

Figure 19, Causal network, topic; data 
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companies to act. One participant noted another consequence for the attribute subsidies. He stated 

that subsidies are a tool to stimulate innovation. Stimulating innovation is important to operate 

efficiently. Therefore, the attribute subsidies is related to the benefit efficiency via the consequence 

stimulate innovation. 

 

One participant noted an attribute that was not mentioned in any other interview. The attribute is the 

usage of existing infrastructure. The participant stated that the existing infrastructure already has 

proven to be efficient. Subsequently, it was stated that the infrastructure already exists, therefore no 

additional investments have to be made. One example is the usage of bus lanes. If regulations allow 

carriers to use bus lanes, then would it contribute to the efficiency of city logistics. The attribute is 

linked to the benefit, efficiency. Although the attribute was only mentioned by one participant, this 

attribute can be generalized for every sector. Therefore, the attribute is included in the causal network. 

 

Figure 20, shows the causal network for the topic regulations. The figure shows that three attributes 

are related to the benefit, efficiency. One other attribute is identified in the causal network and is 

connected to one benefit. The causal network shows that uniform regulations is mentioned most 

frequently and therefore is assessed as the most important attribute. The attribute influences efficiency 

via two consequences that are also mentioned most frequently. Efficiency is mentioned most frequent, 

this is interpreted as the most important benefit for the topic regulations. The attributes subsidies and 

regulations are mentioned twice. However, the attribute subsidies has two consequences of which one 

is linked to the benefit efficiency. Therefore, the attribute subsidies is assessed as more important than 

the attribute regulations. 

 

 
Figure 20, Causal network, topic; regulations 

 

3.2 Overviews and comparison with literature 

In order to create a better understanding of the results two overviews are made and the results are 

compared with the literature. First of all, an overview of all the attributes that are mentioned by the 

participants is presented inTable 11. Subsequently, the results will be compared to the criteria that are 

identified in the literature. The definition of a UCC will be described in the first paragraph. Furthermore, 

the criteria will be described based on the four topics as identified in the methodology.   

 

Table 11 presents an overview of all attributes mentioned by the participants. The results show that 

there is a division between stakeholders regarding the preferences of UCCs. Table 11, shows that e-

commerce companies have a more scattered opinion regarding attributes of a UCC in comparison with 

shippers and carriers. E-commerce companies mentioned less attributes which indicates that they have 

less preferences for a UCC. Shipper mentioned the most attributes in the topic characteristics. This 

indicates that they have more preferences regarding the usage of a building in comparison then 
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carriers. Carriers mentioned the most attributes regarding the topic stakeholders, this indicates that 

they have more preferences which involve other stakeholders.  

 

Table 11, overview attributes per participant 

Topic Attribute S1 S2 S3 C1 C2 C3 E1 E2 E3 

Stakeholders 

Multi-user X X X X X X 

   

Sub-sectors 

   

X X 

 

X 

  

Participation municipality 

     

X 

   

Motivated stakeholders 

     

X 

   

Characteristics 

Multiple type of dock doors 

 

X X X 

  

X X 

 

Distance to city centre 

  

X X 

 

X 

 

X 

 

Accessibility X X X 

  

X X X X 

Low site coverage 

 

X X 

      

Customized vehicles X X X 

    

X 

 

Swap-body X 

        

data 
Uniform IT systems X 

  

X 

 

X X 

 

X 

Sharing data 

     

X 

  

X 

Regulations 

Usage of existing 

infrastructure 

   

X 

     

Uniform regulations X X X X 

 

X X 

  

Regulations 

    

X 

   

X 

Subsidies X 

       

X 

   # 9 6 7 7 4 9 5 4 5 
 

Table 12 shows an overview of all the attributes that are mentioned by the participants and the 

frequency how often an attribute is mentioned. The overview shows that some attributes are 

mentioned more often than other attributes. It is interpreted that an attribute which is mentioned 

more often is more important. Therefore, the first three attributes are the most important. The 

attribute accessibility is mentioned most frequent and is linked to the benefit efficiency. Secondly multi-

user and uniform regulations is mentioned equally often. Multi-user is linked to the consequence 

volume. Volumes is assessed as a necessary consequence to make a UCC feasible. Uniform regulations 

is also assessed as a necessary attribute to make the business case feasible. It can be stated that the 

first three attributes are assessed as necessary for the success of a UCC. The other attributes are 

interpreted as an attribute that increases the efficiency or is related to another benefit. A reliable 

ranking cannot be assigned to these frequencies, more quantitative research is therefore required.  

 

Table 12, Overview attributes and frequencies 

# Attribute # Attribute 

7 Accessibility 2 Sharing data 

6 Multi-user 2 Subsidies 

6 Uniform regulations 2 Regulations 

5 Multiple type of dock-doors 2 Low site coverage 

5 Uniform IT-system 1 Participation municipality 

4 Distance to city centre 1 Motivated stakeholders 

4 Customized vehicles 1 Swap-body vehicle 

3 Sub-sector 1 Usage of existing infrastructure 
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Definition UCC 

The definition that is used in the literature is a concept where goods are consolidated and transferred 
from one vehicle to another. It can be stated that some of the participants add more functionalities to 

this description in comparison with the description from the literature. The main difference with the 

description from the literature is that participants describe a UCC as a multi-user facility. In addition, it 

can be stated that the definition differs for each participant which is depending on the operation in a 

UCC. A more general description of a UCC is a distribution centre at the edge of the city used by multiple 

user with the function to consolidate goods from one vehicle to a zero-emission vehicle. Within this 

definition, additional functionalities can differ regarding the type of user. 

 

Topic stakeholders 

Three criteria are identified regarding the topic stakeholders. The first criterium that is identified is, the 
need to identify the collaboration that is needed between stakeholders. The literature stated there 

should be a collaboration between stakeholders because local authorities do not have the right 

knowledge to implement the right policies and to support strategic decisions. However, the 

collaboration between stakeholders is not explicitly mentioned during the interviews. Mainly, the need 

to create sub-sectors and the involvement of multiple users indicates that collaboration is needed. 

However, the results indicates a different collaboration as stated in the literature. The results show the 

need for a participating role of the municipality instead of a collaboration to make strategic decisions. 

Furthermore, the attributes in this topic are not mentioned by e-commerce companies. This indicates 

that their involvement is limited. During the interviews, e-commerce companies are not specifically 

mentioned as a separate stakeholder group. However, the participants from the e-commerce 

companies mentioned the difference between the two types of deliveries. One type of deliveries are 

the small parcel packages and the other the deliveries that should be delivered with two people, for 

example, a washing machine. This indicates that sub-sectors can be identified in the e-commerce 

sector. The second criterium that is identified in the literature is, the need to have knowledge from the 
benefits arising from policies. The criterium is not specifically mentioned as an attribute during the 

interviews. However, participants mentioned that it is preferable to have knowledge from future 

policies in advance so they can align their business case with the policies. More expert groups and 

knowledge platforms has occurred, as stated by participants. Therefore, knowledge between local 

authorities is more exchanged nowadays. The final criterium that is identified is the need for the 
expertise of the supply chain in the role of the initiator. This is not directly mentioned by any of the 

participants. Two participants referred to ‘someone' or a ‘party' but not specifically to an expert, who 

should have the role of the initiator. However, several participants stated that a UCC should be initiated 

from the private parties instead of a public party. 

 

Topic characteristics  

The literature stated four criteria for the topic characteristics. The first criterium is the need for 
identification regarding the characteristics of a UCC. Based on the results it can be stated that the 

characteristics for a UCC are clear. However, the characteristics differ per sub-sector. For example, a 

supermarket chain can have the requirements to have a conditioned sections, which is not demanded 

for a clothing retailer. Another criterium is, the ability to change the layout of a facility to the changing 
environment. This is not specifically mentioned during the interviews. Stakeholders indicated that it is 

not necessary to change the layout because the main function of a UCC is to provide the transshipment 

and consolidation point. The third criterium is, the need to have the knowledge about location factors 
in order to make a location choice. Based on the results it can be stated that accessibility is a very 

important factor for the success of a UCC. However, participants stated in the description that the 

facility is located on the edge of a city or a zero-emission zone. This indicates that mainly the zero-

emission zones and the high-ways are decisive for the location of a UCC. The final criterium is, the need 
to have sufficient knowledge of financial aspects. The results indicates that the financial aspects are not 

unknown among participants. Although, it is known that an investment is needed and the results are 
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not immediately visible. Therefore, it also can be stated that the timespan when the returns becomes 

visible is also unknown.  

 
Topic data 

Two criteria are assigned to this topic. The first criterium is, the need to have an understanding and to 
gather data about freight transport activities. The results indicate that gathering information is not the 

main challenge. An important factor is that there should be a uniform IT system that all stakeholders 

can use. The second criterium is, the ability to implement new technologies. However, this is not 

mentioned during the interviews. As the results show, the ability to share data is a success factor to 

optimize the operation in a UCC. To conclude, the results cannot be aligned with the criteria from the 

literature.  

 

Topic regulations 

There are two criteria identified regarding the topic, regulations. The first criterium is, the need to have 
sufficient understanding to implement the right policies. The literature stated that subsidies are an 

important factor for the success of a UCC. However, subsidies are useful for stimulating innovation and 

to force companies to act. It can be stated that subsidy is a success factor but not for the realization of 

a UCC. Furthermore, the policies that can be implemented are defined by the municipalities and is not 

in contradiction with the statements of the companies. The final criterium is the need for stakeholders' 
acceptability regarding policies. As the results show the main success factor if that regulations are 

uniform for every city. The results indicate that there is a need for regional regulations. However, the 

results from the interviews with the local authorities indicate that there is limited involvement from 

regional authorities. To conclude, one other criterium is identified from the literature.  

 

The final criterium is the need for stakeholder identification. Resulting from the interviews it becomes 

clear that there are many stakeholders involved. The local authorities, shippers, carriers, and e-

commerce companies that are identified in the literature are also identified during the interviews. 

However, the share an e-commerce company has in a UCC is limited. Mainly because they outsource 

their transportation activities to carriers. Subsequently, during the interviews, it became clear that 

there is a need for uniform regulations. This indicates that not only local authorities should be involved 

in the process but also the regional authorities. To conclude, not every carrier can be involved in the 

process of UCC. Regarding the definition of a UCC as stated in this research, it is not efficient for some 

carriers to use a multi-user UCC. 

 

 

 

  



Conclusion

Source: Prologis, Nieuwegein DC2
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4. Conclusion, discussion and recommendations 
This chapter is the final chapter of this research. In the first section, the main question and sub-

questions will be answered. The second section of this chapter will discuss the limitations. To conclude, 

recommendations will be given for the practical implications of this research and for further research. 

 

4.1 Conclusion  

The aim of this research is to investigate if UCCs are feasible in the Netherlands from the perspectives 

of different stakeholders. In order to give a comprehensive answer to the main question, the sub-

questions must be answered. In order to do so, a literature study is executed to create a theoretical 

framework. In the literature studies, criteria are identified and divided in four topics. Subsequently, 

interviews are done with multiple participants from different stakeholder groups. Causal networks are 

created after the analysis of the interviews and a comparison with the literature is made. Next, the 

research questions will be answered. 

 

What are the characteristics of an Urban Consolidation Centre?  

This question can be answered based on the finding of the topic, characteristics. The first characteristic 

of a UCC is that it is located at the edge of a city due to the accessibility. A UCC should be accessible for 

different suppliers and therefore should be located close to arterial roads. A UCC should also be located 

close to the city centre due to the radius action of electric vehicles. The second characteristics of a UCC 

is that it has a low site coverage regarding parking spots. Therefore, it can be stated that a UCC should 

be located outside the city because of the lower urban density. Secondly, the characteristics of a UCC 

regarding the building is different per stakeholder group. The main characteristic regarding the 

building, is to have multiple types of dock-doors to serve different suppliers. Furthermore, in 

comparison with a general distribution centre, the characteristics do not differ a lot. The main 

difference is the usage of multiple users and the function to consolidate goods. The differences can be 

translated into a facility with multiple types of dock-doors on a site with a low site coverage and the 

facility is located close to the edge of a city centre. 

 

The following two sub-questions are related to each other and therefore will be answered in once. The 

sub-questions are, which stakeholders are involved and how do they fulfil their role in the logistics 

process? and, what kind of collaboration is needed between stakeholders?  

The stakeholders identified in this research are local authorities, shippers, carriers, and e-commerce 

companies. Based on the findings of the interviews, it became clear that the involvement of 

stakeholders differs. The local authorities have mainly an administrative function in the process of 

UCCs. Local authorities can have a customer function in order to create volume. This study indicates 

that the shippers have different preferences and that they should be divided between sub-sectors. 

Based on the results, some shippers can provide the volume that is necessary for the success of a UCC. 

However, some shippers can be the initiator of their own UCC because they have enough volume to 

operate on their own. Nevertheless, the carrier has a role in the transportation and consolidation of 

goods. This indicates that they should execute the operations of a UCC. Finally, e-commerce companies 

can have customers role in order to provide volume. However, this study shows that there are sub-

sectors in e-commerce deliveries as well. For small, parcel deliveries it is possible to make use of a UCC, 

but for a two-man delivery, it is not efficient to do so. To conclude, three roles can be identified in this 

study. The first one is the role of the operator. The role regards the carriers and some shippers. The 

second role is the customers, this regards some shippers, municipality, and e-commerce companies. 

The final role is administrative, this regards the municipality. With the identification of these different 

roles, it can be stated that collaboration is needed between these roles. The collaborations between 

the stakeholders are mainly based on exchanging information. The operator should create a platform 

that is easily accessible for customers of a UCC. On the other hand, operators should receive 

information from customers to align the operations with the goods that need to be consolidated. 

Another collaboration that is needed is between the local authorities and the companies. Local 
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authorities need input to have insight into the needs of companies and to structure the developments 

of UCCs. Local authorities also should provide information to companies about new regulations and 

zoning plans. The final collaboration that is needed, is between local authorities. The collaboration is 

needed to create a clear structure between regions, which influences the success of a UCC. 

 

What factors lead to the success and failure of Urban Consolidation Centre?  

This question can be answered based on the attributes that are defined in the causal networks. The 

factors that can be assessed as the success factors for UCCs are the attributes that are identified in the 

causal networks. It can be stated that accessibility is the most important factor for the success of a UCC. 

Noticeable is that location and accessibility is also the main success factor for logistics real estate. 

Furthermore, a multi-user facility is important for the success of a UCC. Another factor that influences 

the success of a UCC, is if there are uniform regulations. This indicates that the role of the municipality 

is important for the success of a UCC. The municipality is mainly important in a role where they can add 

structure on an administrative level. To conclude, a fail factor for UCCs is if these three attributes are 

not considered during the realization of a UCC.   

 

What are the preferences of stakeholders for a UCC?  

As the results shows there are different preferences regarding a UCC for different stakeholder types. 

E-commerce companies do not have clear preferences regarding one of the topics as stated in the 

methodology. This can be clarified because e-commerce companies mainly outsource their 

transportation activities to a carrier. Shippers mainly mentioned attributes regarding the topic 

characteristics, whereas carriers mainly mentioned attributes regarding the topic stakeholders. This 

can be clarified because carriers mainly focus on different users because their business is based on 

providing services to suppliers. Shippers mainly focus on the accessibility of and the exposure of their 

brand. Their core business is related to selling products and therefore exposure is more important for 

them. Subsequently, they are more likely to use the facility and therefore have more preferences 

regarding the location and building aspects.  

 

With the elaboration of the sub-questions, the main question can be answered. The main question is,  

is the concept of Urban Consolidation Centres feasible in the Netherlands? 

The literature stated that UCCs turned out not to be feasible in the Netherlands. Previous studies were 

mainly based on initiatives in the past. However, the growth of e-commerce companies and the number 

of parcel deliveries has changed the market. Subsequently, with a forecast of zero-emission zones in 

the Netherlands, the importance to change city logistics grows. This study shows that the concept of 

UCCs is feasible in the Netherlands, however, there are several factors that influence success. First of 

all, one factor that influences the success is the volume that is necessary to create a feasible business 

case. Secondly, the UCC should be located on a site that is well accessible for suppliers and with good 

accessibility to the city centre. Finally, it is important to have uniform regulations in regions. It can be 

stated that these three factors are needed to make a UCC feasible. Subsequently, this study showed 

that not every sector is suitable for the concept of UCCs. Therefore, it is important to make a distinction 

between sectors. Sectors should be divided between the parties that can operate on their own and 

between parties that should be consolidated with each other in order to create enough volume to make 

a UCC feasible. To conclude, with these factors considered a UCC should be feasible in the Netherlands. 

 

4.2 Discussion 

This section will describe the limitations of this research. The goal of this research was to investigate 

the feasibility of UCC in the Netherlands. However, feasibility can be approached on different levels. 

Due to the explorative nature of this research, feasibility is used in a wide sense. This research is mainly 

focussing on a factor that influences the success of a UCC. Due to the newness of this concept, little 

information is known. Therefore, this research has an explorative approach in order to create more 

insight into the concept. The concept is used as a solution for new regulations and the growth of parcel 
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deliveries, this causes limitations for the future. If the regulations change or the amount of parcel 

deliveries change, this would mean that the concept of UCC also should change. So, if this research is 

done in a number of years the knowledge of expert probably has changed and the outcome will differ 

from the results of this research.  

 

During the interviews, it became clear that some parties are experimenting with the concept. Although 

the initiatives are rather new, it cannot be stated that these concepts are feasible in the future. The 

uncertainty of the changing environment creates a limitation for this research. The logistic real estate 

market is still rapidly changing and the land becomes scarcer, therefore it cannot be stated with 

certainty that a UCC is a long-term solution. Subsequently, new developments in the automotive sector 

enter the market. These developments also create uncertainties for the future of UCC. If the electric 

freight vehicle makes his entrance to the market in a way that it is feasible for every company, this 

could change the concept of UCC as stated in this literature. However, the e-commerce sector and city 

will continue to grow meaning that there is a demand for a city logistics solution.  

 

Furthermore, the small sample size creates some limitations for this research. The twelve interviews 

that are executed with four different stakeholder types. This study indicated the many types of shippers 

and their different preferences. To create better insight into the preferences of the shippers, it should 

be useful to include them in the target group. Furthermore, the local authorities in this research are 

the three largest cities in the Netherlands. These three cities are representative as a sample because 

the cities have the resources to be the predecessors in a solution for the future city logistics.  

Subsequently, the carriers and e-commerce companies in this research are companies with a large 

operation in the Netherlands. Therefore, the results cannot be generalized for the whole of the 

Netherlands. However, these companies are the pioneers in this concept. Meaning for this phase in the 

concept they are representative as a sample. To conclude, for this phase in the development of the 

concept the sample provides better insights in the concept of UCC. However, for a better understanding 

and to give more comprehensive answers on the research questions, it is suggested to include a wider 

range of different companies and municipalities. 

 

4.3 Recommendations 

This section will describe the recommendations for the practical implication of this research and 

recommendations for future research. 

 

4.3.1 Practical implications 

New sustainable objectives and the growth of cities already changed the way companies look at city 

logistics. Probably these changes will continue and a solution for these changes is required. A UCC has 

been introduced in the past but turned out not to be feasible. Due to the changes in the market, 

sustainable object, and the change in consumers behaviour a feasible solution is necessary. New 

initiatives have occurred and a lot of companies experience with sustainable solutions. A UCC can 

provide a solution for these changes. However, a UCCs will also change the supply chain. Carriers can 

play a central role in this concept. Therefore, they need to provide an open platform in order to be 

accessible to different customers. In order to align the flow of goods with the activities in a UCC, it 

should be possible to easily share data that is needed to consolidate goods. To provide a sufficient 

amount of volume to the UCC, it is recommended to connect public parties to a UCC. For example, 

governmental organisations and educational institutions, are a good target group to consolidate goods 

and are recommended to be a customer of a UCC. For municipalities, it is recommended to take UCCs 

into account as a solution for future visions of city logistics. It is also recommended for municipalities 

to cooperate with the municipalities of the local environment.  

 

Furthermore, for companies it is recommended to actively search for an optimal solution. Not every 

company can invest in solutions on their own, but it is important that companies have knowledge of 
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future changes and to learn from each other. It is predicted that the sustainable objects become stricter 

in the future. Therefore, it is important for companies to create a vision for zero-emission logistics and 

the sustainable solutions. Companies can be actively involved, for example participating in an expert 

group to exchange information with other companies and municipalities. Interaction with other 

companies can create more insight into the challenges and can create a platform for solutions.  

 

4.3.2 Future research  

Due to the explorative nature of this research, some in-depth questions can occur. This section will 

describe recommendations for future research.  

 

The results show that there is not one standard concept that is suitable for UCC, this is due the different 

cities and the different demands of the other stakeholders. To increase the insights of different 

demands and preferences of stakeholders, it is recommended to include more stakeholders to the 

target group. The results also show the need to have separate groups of shippers. Some shippers can 

operate on their own, but the main challenge regards the smaller shippers. Therefore, it is 

recommended to do research within the shipper stakeholder group in order to identify the different 

types of shippers and their needs. It is also recommended to do research about UCCs in smaller 

municipalities into account to create a better understanding of the feasibility in the Netherlands.   

 

A scope is defined at the beginning of this research in order to set boundaries for the size of this 

research. Therefore, some components that influence the concept of UCC are excluded from this 

interview. For example, the literature indicates that city characteristics also influence the feasibility of 

UCCs. For example, urban density, number of amenities, distances to the city centre, and distance to 

other cities. For future research, it is recommended to investigate the influence of city characteristics 

on UCCs. Furthermore, the attributes that are mentioned in the results can be investigated. Future 

research can be conducted to give a more concrete definition to these attributes. Subsequently, the 

influence of the attributes on the value of a UCC can be investigated with quantitative data to create 

more insight in the understanding of a UCC.  

 

Another opportunity for future research regards different concepts. During the interviews, it became 

clear that there is a need for structure in city logistics. Land become scarcer and cities are expanding. 

Therefore, it is recommended to investigate the influence of these changes on the city logistic with 

UCCs as a solution. It could also be useful to investigate to what extent a collaborated network of UCC 

in the Netherlands could be feasible.  

 

Another concept that occurred during the interviews is the return of packages. The scope of this 

research mainly focusses on the deliveries in the city and not on the return of it. Some participants 

stated that returns could make the concept more efficient, however, due to the immaturity of the 

concept, this is something that still has to be investigated. It is recommended to investigate how the 

return can be implemented in the supply chain of a UCC.  

 

The final recommendation is to conduct quantitative research. Conducting quantitative research 

increase the validity of the outcomes and it could be possible to create a feasible business case for a 

UCC in the Netherlands. Qualitative research is based on facts from the market instead of the insights 

from participants, therefore the outcome will be more reliable. When some initiatives turn out to be 

feasible, quantitative research can be conducted based on these business case. Therefore, it is 

recommended to do quantitative research only when the initiatives are proven to be feasible.   
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