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Introduction
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• Design is at the heart of both disruptive and 
sustained commercial success in physical, 
service, and digital settings
(Ex: the Swiss Army knife, the humble 
Google home page, or the Disneyland 
visitor experience)

• Companies need stronger design 
capabilities than ever before



Business value of design
• In 2018, McKinsey tracked the design practices of 300 

publicly listed companies over a five-year period in 
multiple countries and industries. 

• Their senior business and design leaders were interviewed 
or surveyed. McKinsey team collected more than two 
million pieces of financial data and recorded more than 
100,000 design actions.

• They analyzed all these data and came up with the 
McKinsey Design Index MDI which rates companies by 
how strong they are at design and—for the first time—how 
that links up with the financial performance of each 
company 
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Business value of design
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• McKinsey found a strong correlation 
between high MDI scores and 
superior business performance.



Traditional product development

Many software companies rely on the 
functionality of their products 

• They claim they know what the user 
need (without research)

• They are functionality-driven 
• They do lots of rework after production
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Today’s software market
characteristics

• Using latest technology 
• Offering more than the user needs
• Targeting multiple segments and 

multiple generations (X - Y –Z )
• New business models: 

SaaS, PaaS, etc.…
• More competition 
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UX Definition & the relationship 
between user experience and usability

User experience includes all the users' 
emotions, beliefs, preferences, 
perceptions, physical and 
psychological responses, behaviors 
and accomplishments that occur 
“before, during and after use” 
(ISO 9241-210).
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Usability is one of the most important quality characteristics 
of software intensive systems and products. Usable systems 
are easy to learn, efficient to use and satisfactory in use

Usability results in many benefits, including: 

• Increased productivity

• Improve error-avoidance

• Enhanced quality of work

• Improved user satisfaction

• Increase in use & ease of use

• Reductions in support and training costs 

Value of usability
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Key for today’s product development
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Industry insights



UX practitioners from the Bosch Design 
Studio work alongside product engineers 
to build optimized user-centric solutions. 
They start with empathetic user research 
which lays the foundation for the design 
process that follows. Using storyboards, 
customer journey maps, user-flow 
diagrams, sitemaps and prototypes, 
they collaborate with the customer in 
an iterative process, thereby delivering a 
product/service desired by them.
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https://www.bosch-softwaretechnologies.com/en/explore-and-experience/how-ux-can-make-todays-businesses-more-profitable/



Business Benefits of UX

• Reduce development costs 
• Reduce support costs 
• Competitive advantage 
• Increased customer retention 

https://www.bosch-softwaretechnologies.com/en/explore-and-experience/how-ux-can-make-todays-businesses-more-profitable/
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Acquisitions are typically an indication that a company 
sees an opportunity to enhance its own product 
offerings

• Capgemini closes its acquisition deal of 
Idean, an experience design consultancy 
firm [1]

• Tangent, the creative technology 
agency, has stumped up £1m to acquire 
Decibel Digital, the experience design 
agency, in a move geared toward 
bolstering its user experience offer. [2]

1. https://www.globenewswire.com/news-release/2017/02/16/917846/0/en/Capgemini-Capgemini-strengthens-its-digital-leadership-with-the-acquisition-of-digital-
strategy-and-design-consultancy-Idean.html

2. https://www.thedrum.com/news/2017/01/05/tangent-lays-down-1m-decibel-digital-bolster-user-experience-offer
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UX LIFECYCLE



Primary UX lifecycle processes 
specified according to ISO 24744

The proposed UX lifecycle involves four primary processes or 
phases: 

• Analysis 
• Design
• Formative evaluation 
• Summative evaluation 

and produces two outcomes
• User requirements 
• The product
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Primary UX 
lifecycle 
processes 
specified 
according 
to ISO 
24744
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Kieffer, S. et al. (2020) ‘A process reference model for UX’, 
Communications in Computer and Information Science, pp. 128–152. 
doi:10.1007/978-3-030-41590-7_6. 



How to improve the usability of software?

To improve the usability of software and 
information systems, 
user-centered design (UCD) 
methodologies have been established:

• Usability engineering (UE)
• Human-centered design (HCD)
• User-centered design (UCD) 
• Agile user-centered design integration 

(AUCDI)
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How to improve the usability of software?

Some organizations view UCD as: 
• Not very visible
• A challenge

Start by evaluating your current state 
using current state analysis
Such current state analyses are often 
called capability maturity models 
(CCMs)
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Capability 
Maturity Models



Definitions

Capability: refers to the ability to achieve 
the required goals of a process

Maturity: refers to the ability to 
consistently implement processes.
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Sometimes we have the capability but not the 
maturity



Maturity models

• Maturity models have their roots in quality 
management.

• Maturity models have been proposed for a 
range of other activities, such as:

• Research and development effectiveness
• Product development
• Innovation
• Product design
• Collaboration
• Product reliability
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Other names for maturity models

• Stages-of-growth models
• Stage models
• Stage theories
• Engines for continuously improving systems
• Roadmaps for guiding organizations
• Blueprints for designing new entities
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Typical purposes/uses for maturity 
models

Descriptive: The model diagnoses current capabilities

Prescriptive: The model suggests specific actions for 
improvement 

Comparative: The model enables benchmarking with 
similar organizations
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Maturity dimensions

Process maturity: extent to which a specific process is 
explicitly defined, managed, measured, controlled, and 
effective 

Object/technology maturity: extent to which a particular 
object like a software product, a machine, or similar item 
reaches a predefined level of sophistication 

People: extent to which the workforce can enable 
knowledge creation and enhance proficiency
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Mettler, T. (2011) 
‘Maturity 
assessment models: 
A design science 
research approach’, 
International 
Journal of Society 
Systems Science, 
3(1/2), p. 81. 
doi:10.1504/ijsss.20
11.038934. 



Criticism of maturity models
MMs are characterized as “step-by-step recipes” oversimplifying reality 
and lacking empirical evidence.

MMs tend to neglect the potential existence of multiple equally 
advantageous paths

MMs are not configurable according to the organizational environment 

MMs should prioritize the factors that drive change and evolution, rather 
than focusing on a specific sequence of levels leading to a 
predetermined end state.
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Criticism of maturity models

Many identical maturity models

Unsatisfactory documentation of the design process

Overemphasis on the process perspective and MM’s disregard of 
people’s capabilities 

Too strong a focus on formalization of improvement activities 
accompanied by extensive bureaucracy can hinder people from being 
innovative
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Logic 
behind 
maturity 
models

Innovation maturity
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The "S" curves of innovation
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Diffusion of innovation
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Relation between maturity and 
diffusion of innovations
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Mettler, T. (2011) ‘Maturity assessment models: A design science research approach’, International Journal of Society Systems Science, 3(1/2), p. 81. doi:10.1504/ijsss.2011.038934. 



Capability maturity models
Capability/Maturity Models (CMMs) include a 
Process Reference Model (PRM) and a Process 
Assessment Model (PAM).

• PRM defines a set of processes characterized 
by statements of process purpose and 
process outcomes

• PAM is a measurement structure for the 
assessment of the capability or performance of 
organizations to implement processes
• A PAM is related to one or more PRMs. It forms the 

basis for the collection of evidence and rating of 
process capability.

CMM

Best Practices 
(PRM) 

Assessment 
tool(s) 

(PAM)
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Capability maturity models CMM
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CMMs include five or six levels that describe the level of 
capability/maturity of a process

 

To determine the capability levels of processes and maturity level of 
an organization, the organization’s practices are compared to 
activities or best practices defined in a process reference model 



ISO 15504 levels
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A process area is:

A group of related activities that together 
contribute to the achievement of a 
common goal
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Characteristics of the maturity levels
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Capability levels vs. maturity levels

• Capability levels apply to an 
organization’s process 
improvement achievement in 
individual process areas.

• Maturity levels apply to an 
organization’s process 
improvement achievement across 
multiple process areas. 

NOTE: Higher levels of capability may give greater 
confidence that an organization’s business goals will 
be met; lower levels of capability may indicate 
potential sources of risk.
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Maturity levels

Each maturity level matures 
an important subset of the 
organization’s processes, 
preparing it to move to the 
next maturity level.

Kirolos George
A Guide to UX Maturity Models for Software Teams



UX Capability 
Maturity Models



Who studied and developed 
UX maturity models

Many UX experts and researchers, 
practitioners, and thought leaders 
have investigated this topic
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UX maturity models roots

• The ancestor of all usability maturity models is 
Crosby’s maturity grid, QMMG (Crosby 1979).

• Many models have CMM or ISO 15504 as a 
background

• Some models can be used for the 
examination of the user-centeredness of 
individual development projects only, while 
other models can be used to analyze the 
status of UCD in various other organizational 
viewpoints. 
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What is the value ?

The value of this process improvement approach has 

been confirmed over time. 

Organizations have experienced:

• Increased productivity

• Increased quality 

• Improved cycle time

• More accurate and predictable schedules and budgets 

[Gibson 2006]
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UX capability/maturity 

Usability capability/maturity 
determines the ability of a 
development organization to 
perform effective user-centered 
design and thereby to develop 
usable products.
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How do we improve the usability 
capability of development 
organizations?

• The first step in an improvement process 

is to understand the current status: What 

are the strengths and weaknesses in user-

centered design in the organization? 

• In the world of software development, 

PAMs have been introduced as a basic 

method for analyzing the current 

organizational status by performing 

process assessments in software 

development organizations.
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UX maturity 

A UX maturity model is composed of two 
main elements:

• A set of organizational areas, such as 
development practices, processes, 
infrastructure, and skills

• The capability maturity levels for rating each 
of the areas

UXCMM

Best 
practices 

Assessment 
tool(s)
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Process area

A process area is:

A group of related activities 
that together contribute to 
the achievement of a 
common goal
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Rukonić, L., Kervyn de Meerendré, V. and Kieffer, S. (2019) ‘Measuring UX capability and 
maturity in organizations’, Design, User Experience, and Usability. Practice and Case Studies, pp. 
346–365. doi:10.1007/978-3-030-23535-2_26. 



UX process assessment model (UXPAM)
Evaluate: 

• The integration of UX within the organization

• UX budget

• Researcher-designer-developer ratio (Designer:Developer (D:D) ratio)

• UX buy-in throughout organization

• The frequency of UX evaluations as key indicators of UX capability/maturity

• Infrastructure to implement UCD in projects (e.g. prototyping tools or usability lab)

• Efficiency, effectiveness and quality of the planning and implementation of UCD
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UX process assessments format

Assessments are done in the form of:
• Questionnaires 
• Interviews 
• Checking work products evidence 
• Self-assessments

Assessments are done by:
• Internal experienced experts
• Third-party assisted
• Certified professionals
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Previous UX maturity models

The first usability maturity models were: 

1. Trillium by Bell Canada (a general maturity model 
including usability engineering) 

2. Usability Leadership Maturity Model 
by IBM (US)

3. HumanWare Process Assessment model 
by Philips (Netherlands)

4. User Centered Design Maturity 
by Loughborough University (UK)

All these models were developed in the early 1990s.
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Previous UX maturity models

Further developments for usability maturity models include: 

• Human-Centeredness Scale

• DATech in Germany

• SDOS in Japan

• KESSU in Finland
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International Organization for 
Standardization (ISO) contribution

Since the late 90s, the International Organization for Standardization (ISO) has 
actively contributed the documentation of UCMMs/UXCMMs.

• ISO/IEC 15504 (revised in 2015 by ISO/IEC 33004):
• Area of concern: Process reference models, process assessment models, and maturity models 

for software engineering.

• ISO 13407 (revised in 2019 by ISO 9241-210):
• Area of concern: Human-centered design principles and activities throughout the lifecycle of 

computer-based interactive systems.

• ISO/TR 18529 (revised in 2019 by ISO 9241-220):
• Area of concern: Processes and outcomes of human-centered design within organizations.

• ISO 18152:
• Area of concern: Human-systems (HS) model for assessing the maturity of an organization in 

performing processes that make a system usable, healthy, and safe.

• ISO 9241 -220 & 221 
• Area of concern: Human-centered design process and the assessment of human-centered 

design practices. 
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Various UX maturity models
Jonathon Earthy, 1998

Eric Schaefer, HFI, 2004
Jakob Nielsen 2006

Renato Feijó, 2010 Johan Berndtsson, 2014 Sean van Tyne, 2010 Tomer Sharon, 2012

Janise Fraser 
& Scott Plewes, 2015

Nielsen Norman 2021
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UX maturity models categories
• Standard process assessment models (ISO 

18529, ISO 18152) use the format of process 
assessment models used in software 
engineering.

• Non-standard models (Trillium, Philips, KESSU) 
examine processes, but with non-standard 
approaches.

• Generic models (ULMM, UCDM, UMM-HCS, 
DATech UEPA, Standardized Usability/User- 
Experience) include process aspects, but also 
larger issues such as management awareness, 
skills, and organizational position on usability.

• Specific models (HCD-PCM visioning) have a 
limited focus.

Standard 
process assessment 

models 
(ISO 18529, 
ISO 18152)

Non-standard 
models 

(Trillium, Philips, 
KESSU) 

examine processes

Generic models 
(ULMM, UCDM, 

UMM-HCS, DATech-
UEPA, Standardized 

Usability/User- 
Experience

process aspects + management 
awareness +  skills + organizational 

position on usability

Specific models 
(HCD-PCM visioning)
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UX maturity models
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Jokela, T. et al. (2006) ‘A survey of Usability Capability Maturity 
Models: Implications for practice and Research’, Behaviour &amp; 
Information Technology, 25(3), pp. 263–282. 
doi:10.1080/01449290500168079. 



UX maturity levels

Increase UX process in 
product development 
and in management 
acknowledgment 
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Rukonić, L., Kervyn de Meerendré, V. and Kieffer, S. (2019) ‘Measuring UX capability and 
maturity in organizations’, Design, User Experience, and Usability. Practice and Case Studies, pp. 
346–365. doi:10.1007/978-3-030-23535-2_26. 



How to 
transform your 

organization



Maturity model application phases 
(SPAT)

modelSelect

deploymentPrepare

modelApply

corrective actionsTake
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Mettler, T. (2011) ‘Maturity assessment models: A 
design science research approach’, International 
Journal of Society Systems Science, 3(1/2), p. 81. 

doi:10.1504/ijsss.2011.038934. 



What to consider when selecting a 
model

Origin:  Academic -  Practitioner-based

Reliability:  Untested - Validated

Practicality: General recommendations - 
Specific improvement activities

Accessibility:  Free - Charged

Application method:  Self-assessment – 
Third-party assisted – Certified professionals

Kirolos George
A Guide to UX Maturity Models for Software Teams

Select 
Phase



What to consider when preparing 
deployment 

Realization:  
Informal appraisal - Formal assessment project

Application area:  
Specific entity - Multiple entities

Respondents:  
Management  - Staff - Business partners - Combination

Training:  
None - Basic - Extensive
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Prepare
Deployment 

phase



What to consider when applying the 
model

Frequency of application: 
Non-recurring - Repeated
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What to consider when taking 
corrective actions

Implementation: 
On the fly  - Project

Implementer:  
Line organization - Staff organization - Externals
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Recommended UXMM

• Jonathan Earthy usability maturity model (UMM)

• Human factors integration process risk assessment (HFIPRA)

• The process model was further validated through international review by 

ISO TC159/SC4/WG6 and published as ISO 18152

• KESSU developed in a national research project at Oulu University 

in Finland

• Nielsen Norman UX maturity model

• ISO  9241 -220 & 221 
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UX maturity models in practice

• UX awareness
• Accessibility
• UX training and 

education  

UX Education

• User centered 
design 

• User Research
• Standardized 

design process   

UX in 
development

• UX Roles 
• Requirements 

engineering
• Software 

architecture
• Cross functional  

collaboration and 
communication

UX in 
organization

• UX KPIs
• UX Budget
• UX Decision 

Making 

UX in 
management
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Important takeaways

• Organizations need to take care to remain on the best 
maturity level they have reached 

• An organization may have some processes of high 
capability, but the usability-driven results may be 
diminished in decision making
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Requirements for high usability 
products or services in a nutshell 

Business Management committed to usability 
as a competitive asset

Infrastructure: skilled resources (usability 
experts) and tools (usability labs)

Management of implementation of user 
centered design activities in development 
projects
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THANK YOU

Kirolos George

Stay connected
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