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Summary 
The main purpose of the CCI Maturity Model (MM), as per DoA, is to assess the maturity of Comprehensive 

Cancer Infrastructures (CCIs) across the EU, categorize them by type, size, and maturity level, and to map 

their maturity across EU member states. On that basis, customised Capacity Building (CB) Interventions 

are set up to improve their maturity. The Maturity Web Tool, on the other hand, is a support tool for carrying 

out these tasks in a more convenient and visually appealing way and for summarising and displaying the 

survey results. The following document presents the genesis of the MM and the Web Tool and places 

them in the context of the project. 
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1. Introduction 
The CCI Maturity Model (CCI MM) serves as an analytical tool to evaluate the current conditions of the 

CCIs and outline a developmental path to advance their maturity1. MMs are defined by various maturity 

levels - such as initial, defined, or managed - that chart a simplified progression path for evolving to higher 

maturity stages2. In WP2, the model is applied as a descriptive MM, providing a status quo analysis. For 

capacity building and to enhance sustainability in WP3, WP4, and WP7, it also functions as a prescriptive 

MM that offers recommendations for improvement, and as a comparative MM3.  

Thus, the basic purpose of the CCI MM is to (as per DoA): 

• analyse the maturity of CCIs across the EU, 

• analyse and cluster the CCIs by type, size and level of maturity, 

• map the maturity of CCIs across all EU MSs according to the agreed matrix of cancer research/care 

performance indicators; thereby clustering CCIs according to maturity, 

• plan CB Interventions, including Capacity Building Conferences and Deep Dives, tailored to each 

identified CCI, and further customising tailored interventions (in agreement with the relevant public 

authorities), giving precedence to those MSs and a few ACs with the absence of, or a low maturity 

of CCIs, 

• derive a Global Efficacy Score (GES) to evaluate the impact of the CB Interventions, based on the 

maturity level of each CCI and changes (absolute deltas) in the maturity level of each CCI at the 

end of the programme as compared to the baseline, including the development of new CCIs. 

 

Also, in the course of WP2 a MM Web Tool is developed to have an updated picture of the maturity level 

of individual CCIs after its initial assessment. It is a support tool for carrying out these assessment tasks 

in a more convenient and visually appealing way and for summarising and displaying the survey results. 

Also, the CCI MM as a living model will display the impacts of the interventions on the level of maturity of 

key quality indicators as well as its changes after the CB interventions. The Web Tool might also be used 

to overview these changes. 

 

Both artefacts in the sense of the CCI MM (incl. survey tool) and Web Tool represent the actual 

deliverable. How they can be accessed is described below. The document at hand should be 

understood as accompanying material to make the genesis of the two artefacts understandable. 

 
1 Mettler, T. (2011). Maturity assessment models: A design science research approach. International Journal of 
Society Systems Science, 3(1/2), 81–98. https://doi.org/10.1504/IJSSS.2011.038934   
2 Fraser, P., Moultrie, J., & Gregory, M. (2002). The use of maturity models/grids as a tool in assessing product 
development capability. IEEE International Engineering Management Conference, 1, 244–249 vol.1. 
https://doi.org/10.1109/IEMC.2002.1038431   
3 De Bruin, T., Freeze, R., Kaulkarni, U., & Rosemann, M. (2005). Understanding the main phases of developing a 
maturity assessment model. In B. Campbell, J. Underwood, & D. Bunker (Eds.), Proceedings of the ACIS 2005 (pp. 
8–19) 
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2. Development process 
In the following, we will briefly outline and showcase the development process of the CCI MM and the Web 

Tool. 

2.1. Maturity Model 
To develop the CCI MM, we had to define the themes, develop criteria for the themes, and find a consensus 

on the number of maturity levels. The basis for the final definition of the themes is the DoA, where basic 

themes have already been derived.  

To come to a final selection, an adapted Delphi process with the members of WP2 and other theme experts 

has been applied. The starting configuration for the first theme meetings was set as follows: 

- Four Maturity Levels: The MM comprises four different levels (Level 1 – Level 4) that signify varying 

degrees of maturity for a CCI. 

- Maturity Level 1: This level reflects initial progressions and/or takes a planning focus.  

- Maturity Level 4: This level reflects the desired target state of maturity for a CCI. Still, it is essential 

to incorporate the Plan-Do-Check-Act (PDCA) cycle, a continuous improvement methodology, to 

maintain and enhance maturity at this level. 

- Criterion descriptions are formulated as goals (as the actions to achieve the goal may differ 

regarding different contexts). 

In Figure 1, we provide an overview of the overall workflow for developing and refining the MM:  

(1) Theme Discussion: The process begins with a group of subject experts initiating a discussion on 

specific topics related to the MM theme. 

(2) Understanding: The experts aim to reach a joint understanding of the theme topics. This step 

ensures that all participants have a shared comprehension of the subject matter. 

(3) Topic Detailing: Once a joint understanding is achieved, the group dives deeper to detail the topics 

further. This may involve breaking down the topics into subtopics or identifying specific aspects 

that need to be addressed in the MM. 

(4) Expert Integration: The process then calls for the selection of two additional subject experts who 

will join the Maturity Model Working Group. This infusion of new expertise is likely aimed at 

broadening the perspective and enhancing the model’s depth. 

(5) Prototype Development: The detailed theme topics are translated into a prototype description of 

the MM themes. This involves creating a draft structure or framework for the themes that outlines 

the expected progression in maturity levels. 

(6) Criteria Allocation: The next step is a critical analytical phase where specific criteria descriptions 

are allocated along the maturity levels. Each level of the MM is defined by distinct characteristics, 

expectations, and outcomes. 

(7) Prototype Review: The MM theme prototype undergoes a review process. During this phase, the 

working group scrutinizes the prototype and suggests necessary changes, aiming to refine the 

model’s accuracy and usability. 
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(8) Refinement: Based on the feedback received, the MM theme is refined. This iterative process likely 

involves adjusting the criteria, redefining maturity levels, or revising the descriptive elements of the 

model. 

(9) Agreement: In the final step, the working group seeks to reach an agreement on the refined MM 

themes. This stage represents a consensus among the experts on the model’s design and content, 

confirming that it is ready for implementation or further development stages. 

 

 

Figure 1: Overview of the overall workflow for developing and refining the MM 

 

The process chart in Figure 1 illustrates a structured, collaborative approach to developing the MM, 

emphasizing iterative review and consensus-building. It reflects a thorough methodology intended to 

ensure the model is comprehensive, robust, and agreed upon by experts in the field. 

After defining themes, criteria, and the number of maturity levels, these have been integrated into the CCI 

MM.  

Further on, it was needed to transfer the achievement of target states as defined by the theme experts to 

MM levels (see Figure 2). For this, we had:  

• Proven that the achievement of the target has been distributed to level 1-4 

• Included mainly preparatory activities in Level 1 

• Included mainly review and update activities in Level 4 

• Followed a 100% and additive mechanism (e.g., Lvl2 is a prerequisite to Lvl3; all Lvl2 contents are 

also part of Lvl3; Lvl3 can only be reached, when Lvl2 is completely fulfilled) 

• Added additional criteria descriptions, added as milestones  

• “Target State” and “Proof of achievement of target” are completely transferred to the MM 
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Figure 2: Transferring achievement of target state as defined with the theme expert to MM levels (see the colour code to showcase 
the transfer mechanism; the texts within the figure are of exemplary nature only) 

 

All other details on the development of the CCI MM and its themes are provided in deliverable D2.1. 

The full CCI MM theme descriptions and contents are also displayed there. 

 

The MM level descriptions had to be transferred into an online survey tool question by question (see 

Figure 3). The survey tool makes it possible to operationally conduct the survey of the individual (potential) 

CCIs in order to, in turn, be able to carry out the maturity assessment on this basis. Also, we had to cover 

content-related contexts to reduce the complexity of the questionnaires. This included the definition of 

some dependency rules within the questionnaires. For example, when it is already clear from a particular 

answer that a survey participant might only be eligible for level 1, questions related to a level above are 

no longer of relevance (hiding “irrelevant” questions). 
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Figure 3: Transferring the MM level descriptions into online surveys (see the colour code to showcase the transfer mechanism; 
the texts within the figure are of exemplary nature only) 

 

The subsequent question is about which survey tool to choose. The requirements for the tool to be 

selected were: 

• Short-term availability (given the strict timeline of the project) in the sense that no complex 

installation or procurement would be necessary on the part of a project partner 

• Intuitive possibility of exporting both the questions and the answers in common standard formats 

(ideally also XML-based) for effective further use 

• Wide range of available question types 

• Variety of options for formatting the survey elements 

• Easy accessibility and ease of use, especially when creating questions for those responsible on 

the TUD side (Lead of Task 2.3 - Development of the CCI Maturity Model (CCI MM)) 

• Previous experience with the tool and similarity to other electronic survey tools 

• Easy sharing of the link to the survey website to review and complete the survey (drafts) 

• Servers only within the EU to ensure strict data protection standards (GDPR compliance) 

Taking all these aspects into account, LimeSurvey4 was chosen. LimeSurvey is a free online survey 

application that makes it possible to develop and publish online surveys and record their results in a 

database without any programming knowledge. It is written in PHP and is based on a MySQL, PostgreSQL 

 
4 See the LimeSurvey homepage for more details (last accessed: 16.04.2024): https://www.limesurvey.org/en 
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or MSSQL database. The software is currently available in a variety of languages and dialects. By using 

a web template system, the layout and design of surveys can be customised to user requirements. Surveys 

can either be publicly accessible or made individually accessible to each participant using a "one-time 

only" token.  

In particular, an instance of LimeSurvey is already available on the TUD side5. This is provided by the 

university's central education portal and is freely available to all TUD users (via institutional login). Figure 

4 shows the admin entry page of the TUD LimeSurvey instance. 

 

Figure 4: Exemplary admin entry page of the TUD LimeSurvey instance (in German; exemplary chosen theme) 

Figure 5 shows a sample survey webpage of the tool. 

 
5 See here (webpage in German; last accessed: 16.04.2024): https://bildungsportal.sachsen.de/umfragen/ 
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Figure 5: Exemplary survey webpage 

 

Finally, Table 1 provides details on the individual sub-questionnaires (one for each theme). Reference is 

also made to the respective number of questions and the link to each sub-questionnaire6. 

The survey, as such, was then conducted using the survey tool and a series of other accompanying and 

explanatory documents in close cooperation between WP2 and WP3 in spring 2024. Operational 

responsibility for conducting the survey, invitations and reminders lays with WP3. 

Table 1: Details on the individual sub-questionnaires 

N°
  

CCI4EU Theme  Maximum n° 
of questions  

Survey Link  

1  Structure of the CCI  46 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/116968?lang=en   

2  Comprehensive Cancer Centers (CCCs)  7 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/218635?lang=en   

3  Interfaces  25 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/835377?lang=en  

4  Discovery and Translational Research  30 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/613245?lang=en   

5  Clinical Research  34 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/521671?lang=en   

 
6 The survey link may no longer be publicly available after the end of the survey. 

https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/116968?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/116968?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/218635?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/218635?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/835377?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/835377?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/613245?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/613245?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/521671?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/521671?lang=en
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6  Outcomes Research  18  https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/965824?lang=en   

7  Screening and Early Detection  31 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/977181?lang=en  

8  Patient Pathway  26 https://bildungsportal.sachsen.de/umfragen/li
mesurvey/index.php/929383?lang=en   

 

2.2. Web Tool 
The Web Tool is used to present the results of the MM Survey visually, appealingly, and intuitively. An 

incremental development process was therefore required based on the survey or in order to be able to 

(re)present the survey results. Figure 6 outlines this basic principle. The Maturity Web Tool has the 

following major objectives: 

• Representing the final CCI Maturity Model, i.e. the themes, criteria, criteria descriptions, and levels 

digitally, 

• Allow users access to their CCI MM or relevant parts of it, 

• Allow the overarching assessment of the current maturity level of a single or several CCI(s) or a 

comparative analysis, 

• Based on the assessment, an overview of the maturity status quo and the level reached for each 

criteria will be visible, supporting the decision for CB interventions and deep dives 

These objectives define the scope and guide the prioritisation of features and functionalities for the initial 

deployment of the CCI Maturity Web Tool. 

The starting point was an Excel-based MM tool during the MM development. This can easily be updated 

as far as the content is subject to change. Excel was a simple and familiar way to approach MM creation 

that was accessible to all relevant project participants. Excel spreadsheets were, therefore, used 

throughout the entire process of creating the MM. Tables represented the MM elements. This way, the 

individual descriptions of the elements could be easily revised and finally agreed upon together. 

The next step was to develop the actual CCI Maturity Web Tool. The TUD team prepared this in parallel 

with the conceptualisation of the MM and its implementation in LimeSurvey. For this purpose, we  

➢ Collected the requirements for the Web Tool, 

➢ Presented and adapted mock-ups of the Web Tool to the project boards to  

depict the functions required, 

➢ Elaborated the CCI Maturity Web Tool based on the final content of the MM, the requirements, and 

user feedback. 

https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/965824?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/965824?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/977181?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/977181?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/929383?lang=en
https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/929383?lang=en
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Figure 6: CCI Maturity Model Web Tool Development 

 

Table 2 summarises the requirements for the development of the Web Tool as discussed with the project 

team and based on its usage scenario (as also foreseen as per DoA). 

 

Table 2: Requirements for the Web Tool 

Scenario Requirements 

Basic scenario • Register in the web tool 

• Assessment and display of current maturity level and collection of additional 
information (contextual features) for the (potential) CCIs 

• Reports of CCI maturity and data (for project partners, esp. for WP3/WP4, 
deciding on deep dives and CB interventions) 

Intermediate scenario 
(additional requirements) 

• Overview of CCI maturity progression 

• Access for the CCIs to their MM and MM data 

• CBP (progression support) 

Advanced scenario 
(additional requirements) 

• Compare own CCI maturity progression over time and with average EU CCI 
maturity 

• Compare maturity of CCIs, CCI units 

• Filter functionalities 

CCI Maturity Model Web Tool Development
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The basic scenario was already implemented right from the start when the tool was published. The other 

two were and will be added successively, starting with the intermediate scenario. The measure of 

completion here is the relevance in terms of demand from the project partners. For example, only when 

CB interventions have taken place is the functionality to support their evaluation relevant. We will remain 

in constant dialogue with the project partners and jointly evaluate the current usage and future usage 

wishes and requirements. This results in a continuous improvement and customisation process for the 

Web Tool, given the needs of the users on the part of the project partners. 

To populate the Web Tool, the initial data collection by means of the online survey via LimeSurvey needs 

to be reused. Figure 7 basically outlines this initial data collection. This is another advantage of using 

LimeSurvey. It is possible to export the complete structure of the questionnaires (question wording, answer 

options) in a structured file format. This option can also be used to back up, archive, or transfer a 

questionnaire to other LimeSurvey instances. Here, however, we use this to export the question structures 

for the Web Tool from LimeSurvey. An import mechanism for the resulting data format was developed to 

allow the easy transfer of all questions, themes, etc., from the surveys without transfer errors. Similarly, 

the results from the questionnaires can also be transferred to the Web Tool. LimeSurvey also provides an 

option to export the responses in various formats, including structured formats. Given that the basic 

question structures have already been created in the Web Tool, the answers can then also be smoothly 

transferred. The display format for the individual themes, target states, criteria, and individual questions is 

explained below. 

Then, the Web Tool needs to be made accessible. This is to allow the basic maturity assessment, such 

as a comparison of different CCIs, or to continuously support the CB activities (reasoning and 

developments in the effect of activities for CCIs). The coordinator/PI should be able to overview all 

assessments and project partners, only the ones relevant to them. 

 

As a result of the aforementioned considerations, the distinct Web Tool was developed. The MM Web 

Tool is accessible at a subdomain of the official CCI4EU website (last accessed: 16.04.2024): 

https://maturitymodel.cci4eu.eu/  
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Figure 7: Initial Data Collection via Online Survey 

 

Figure 8 shows the start page or dashboard with order data. Using such a spider graphic, it would be easy 

to compare different CCIs or areas with each other in terms of the overall maturity achieved in the individual 

themes.  

Initial survey for CCI 
maturity assessment 

(based on CCI criteria)

CCI questionnaire, together 

with WP3 
(survey on CCI criteria and 

contextual features)

CCI Maturity Model Web Tool
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Figure 8: Start screen/dashboard of the MM Web Tool (showing exemplary data only) 

Figure 9 shows an exemplary overview of a CCI (still fictitious here). On this overview page, it is easy to 

determine the overall maturity of the CCI. The representation of the coloured rings follows the following 

scheme: 

• The degree of filling of the ring as such indicates the proportion of fulfilled criteria descriptions in 

all associated individual criteria descriptions. 

• The green colour of the ring means that there is complete fulfilment. 

• The orange colour of the ring means that some criteria descriptions have not yet been fulfilled for 

the level. 

• The grey filling of the ring means that although a few criteria descriptions have already been fulfilled 

for the level, this does not apply to the fulfilment of the level as a whole, as the previous level has 

not yet been reached so far (100% rule). 

• The light grey filling of the ring means, that the corresponding questions to assess the maturity 

have not yet been answered. 

• The red filling of the ring at the level of the individual questions means that these have not yet been 

fulfilled and are, therefore, still missing to be able to contribute to achieving the respective level. 
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Figure 9: Overview menu of the MM Web Tool (showing exemplary data only) 

 

 

Figure 10: Look into the MM Web Tool: Details on the “CCI Structure” theme (showing exemplary data only) 
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The visualisation principles are also retained at the lower levels of detail, i.e. on theme and criteria levels 

(see Figure 10). 

 

Figure 11: Look into the MM Web Tool: Details on the “CCI Structure” theme – criterion “Structure of the CCI” (showing exemplary 
data only) 

At a deeper level, the overall contribution of the individual elements becomes even clearer (see the red 

colouring of the ring as explained above, which is now visible in Figure 11). 
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Figure 12: Look into the MM Web Tool: Details on the “CCI Structure” theme – criterion “Structure of the CCI” – “CCI members” 
(showing exemplary data only) 

When going even further down in the hierarchy (again by simply clicking on the element of interest), the 

individual questions of the MM as they were answered in the survey tool are finally recognisable (see 

Figure 12), which closes the circle in this sense again. 

 

The opportunity of the above-mentioned consensus conference in February 2024 was also used to obtain 

structured feedback from the participants in terms of the interim assessment of the Web Tool at that 

time. 

For this, the SUS questionnaire has been used. It provides an overarching view of the individual’s 

subjective assessment of usability. The SUS classifies the ease-of-use object to be tested (i.e., pragmatic 

aspects)7. Overall, the SUS questionnaire is a simple, ten-item attitude Likert scale giving a global view of 

subjective assessments of usability, providing a high-level subjective view of usability, and yielding a single 

score on a scale of 0–100. 

 
7 Bangor A, Kortum P, Miller J (2009) Determining what individual SUS scores mean: adding an adjective rating 
scale. J Usability Stud 4:114–123; Brooke J (1996) SUS: A “Quick and Dirty” Usability Scale. In: Jordan PW, Thomas 
B, McClelland IL, Weerdmeester B (eds) Usability Evaluation In Industry. CRC Press, London, pp 189–194. 
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Figure 13: Web Tool evaluation form (again using LimeSurvey) 

The SUS score must be converted from 0-40 to the final normalized value from 0-100. To do so, it is 

necessary to sum the single items (ranging from 0 to 4). After that it is needed:  

• For items numbered 1, 3, 5, 7, and 9, the score is determined by subtracting 1 from the scale 

position.  

• For items 2, 4, 6, 8, and 10, the score is calculated by subtracting the scale position from 5.  

After that, one must multiply the sum by 2.5 to get the final SUS score. The scores are to be considered 

only in terms of their percentile ranking, not as a percentage value. Regularly, a SUS score above 68 
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would regarded as above average (having a “good” score and, thus, sufficient usability). Score values 

below 68 would be regarded as below average (having a usability and usefulness to be further improved8). 

During the consensus conference, the Web Tool has been showcased to the participants. They were then 

asked to fill out a distinct questionnaire again using LimeSurvey (see the evaluation form that includes the 

standard SUS scale in Figure 13). 

 

Table 3: SUS questionnaire results (date of execution: 16.02.2024; n=26) 

SUS element Score 

1. I think that I would like to use this system frequently. 3.53 

2. I found the system unnecessarily complex. 2.30 

3. I thought the system was easy to use. 3.69 

4. I think that I would need the support of a technical person to be able to use this system. 2.19 

5. I found the various functions in this system were well integrated. 3.26 

6. I thought there was too much inconsistency in this system. 2.07 

7. I would imagine that most people would learn to use this system very quickly. 3.65 

8. I found the system very cumbersome to use. 2:53 

9. I felt very confident using the system. 3.30 

10. I needed to learn a lot of things before I could get going with this system. 2.07 

Overall 65.67 

 

Table 3 shows the results of the interim assessment of the Web Tool. Given the somewhat earlier stage 

of development at the time and the rather short period of independent use during the conference, as well 

as only a short frontal presentation was given, the score can be considered a good interim result. The time 

since this survey and the creation of this deliverable has been used to implement numerous improvements 

(the illustrations above give an impression of the latest status; the reader should also get an impression 

for themselves by calling up the web tool itself). 

Further optimisations of the Web Tool will follow after the finalisation of this deliverable in order to provide 

a useful tool for the upcoming evaluation of the maturity of the CCIs. Further assessments of the tool  

planned. 

 
8 See for more practical guidance on using the scale and a detailed explanation of the cut-off values: Sauro, J., & 
Lewis, J. R. (2016). Quantifying the user experience: Practical statistics for user research, Morgan Kaufmann. 
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3. Conclusions 
Both artefacts in the sense of the MM (incl. the survey tool) and Web Tool represent the actual deliverable. 

How they can be accessed is described in the main text. The document at hand should be understood as 

accompanying material to make the genesis of the two artefacts understandable. 

To summarise, it can be said that the systematic development of the MM has created an excellent basis 

for the actual determination of the maturity of the CCIs in Europe and the derived measures (such as the 

CB interventions). The survey tool was selected in such a way that the data collection for the maturity 

assessment is optimally supported. The Web Tool, in turn, supports the visually appealing presentation of 

the evaluation of the survey results and the appropriate derivation of measures or the creation of categories 

of more or less mature CCIs. 
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