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Abstract This chapter presents a maturity model for Data Spaces, which provides
a management system with associated improvement roadmaps that guide strategies
to continuously improve, develop, and manage the data space capability within their
organization. It highlights the challenges with data sharing and motivates the benefit
of maturity models. This chapter describes the Maturity Model for Data Spaces
(MM4DS) and its use to determine an organization’s data space capability maturity.
The MM4DS takes an organization’s user-centric/demand-side perspective utilizing
a data space. The development process for the MM4DS is discussed, along with
the role of design science in the model development process. Finally, the chapter
details an illustrative case using the model to benchmark data space capabilities in
five fictitious organizations. The MM4DS can be applied within organizations to
better manage their data space capabilities, with assessment, providing insights into
what they are doing well and where they need to improve.

Keywords Data space - Maturity model - Data ecosystem - Big Data value -
Data innovation

1 Introduction

To leverage the benefits of data sharing, many organizations are now looking at
developing data space capabilities to create new value and business opportunities.
A data space capability goes beyond technology to encompass other factors such
as alignment with organization strategy, project planning, developing expertise,
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culture, and governance. Unfortunately, because the field is new and evolving,
few guidelines and best practices are available, resulting in many organizations
not fully exploiting data sharing potential. As a result, organizations face many
challenges in developing and driving their overall data strategies and programs.
The point of departure for this work is the call for the community to engage
substantively with the topic of Data Spaces [1]. The chapter contributes to theory by
discussing organizational capabilities for Data Spaces. We have developed a model
for systematically assessing and improving data space capabilities. We have used an
open-innovation collaboration model, engaging academia and industry in creating
the Maturity Model for Data Spaces (MM4DS), and especially when developing
BDVA Data Sharing Value Wheel which is used as a conceptual basis for MM4DS.
The core of this maturity model for Data Spaces provides a management system with
associated improvement roadmaps that guide strategies to continuously improve,
develop, and manage the data space capability. The maturity model can be applied
within an organization to better manage its data space capabilities. The assessment
provides insights into what they are doing well and where they need to improve.

The chapter highlights the opportunities of data ecosystems and Data Spaces
and motivates the need for maturity models to develop and manage organizational
capabilities. First, the chapter describes the MM4DS and its use to determine the
maturity of data space capability. Next, the development process for the MM4DS
is discussed, detailing the role of design science and the model development
process. Finally, the chapter details an illustrative use of the model to benchmark
organizations.

2 Background and Context

The European data strategy identifies data as an essential resource for economic
growth, competitiveness, innovation, job creation, and societal progress. IDC
forecasts worldwide investments in Big Data and analytics to reach 294 B€ by 2025,
of which 16%, corresponding to 47 B€, was generated in the EU27. A key enabler
for Al and data-driven business opportunities is the growth in data, with more than
175 zettabytes of data available by 2025. In parallel, we are witnessing a shift of data
to the edge and cloud environments. While, in 2020, 80% of processing and analysis
takes place within data centers, the transition is onto more data being processed at
the edge of the network in smart connected devices and machines. IDC predicts that
46% of the world’s stored data in 2025 will be in the public cloud. This creates
new opportunities for Europe to lead edge data processing and maintain control of
their data [2]. As EU Commissioner Thierry Breton stated, “the goal is to prepare
ourselves so the data produced by Europeans will be used for Europeans, and with
our European values.”
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2.1 Data Ecosystems

A data ecosystem is a socio-technical system that enables value to be extracted
from data value chains that interact with organizations and individuals. Data value
chains can be oriented to business and societal purposes within an ecosystem. The
ecosystem can create a marketplace competition between participants or enable
collaboration among diverse, interconnected participants who depend on each other
for mutual benefit. Data ecosystems can be formed in different ways around an
organization, community technology platforms, or within or across sectors [3]. A
well-functioning working data ecosystem must bring together the key stakeholders
with a clear benefit for all. The key actors in a data ecosystem include data
suppliers and consumers, technology and infrastructure providers, data end-users,
marketplaces, regulators, and standardization bodies.

There is a need to bring together data from multiple participants within a data
ecosystem [4]. For example, smart cities show how different systems within the city
(e.g., energy and transport) can collaborate to maximize the potential to optimize
overall city operations. At the level of an individual, digital services can deliver a
personalized and seamless user experience by bringing together relevant user data
from multiple systems [5] that cross organizational boundaries, come from various
domains (e.g., finance, manufacturing, facilities, IT, water, traffic, and waste), and
operate at different levels (e.g., region, district, neighborhood, building, business
function, individual).

Data ecosystems present new challenges to data sharing. How can we support
data sharing within a data ecosystem? What are the technical and nontechnical
barriers to data sharing within the ecosystem [4]?

2.2 Data Value Chains and Data-Driven AI

Data enables Al innovation, and Al makes data actionable. Data flows link the
emerging value chains improved or disrupted by new Al services and tools,
where new skills, business models, and infrastructures are needed [3]. The Data
Governance models and issues such as data access, data sovereignty, and data
protection are essential factors in developing sustainable Al- and data-driven value
chains respecting all stakeholder interests, particularly SMEs. The latter is currently
lagging in AI adoption. Al and data innovation can generate value not only
for business but also for society and individuals. There is increasing potential
to use Al and data for social good by contributing solutions to the UN Social
Development Goals (SDGs) and the goals of the EU New Green Deal. Enterprises
are developing sustainability programs in the context of their corporate social
responsibility strategies, leveraging data and Al to reduce their ecological footprint,
cutting costs, and contributing to social welfare at the same time. Public authorities
are also looking into unlocking private data for general purposes. Business and
social value can be pursued simultaneously, encouraging the reuse and sharing of
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data collected and processed for Al and data innovation (sharing private data for the
public good, B2G, and not only B2B). Expertise is needed to increase awareness
about the potential value for society and people and the business of data-driven
innovation combined with Al [6].

2.3 High-Level Europe Opportunity and Challenges

For the European data economy to develop further and meet expectations, large
volumes of cross-sectoral, unbiased, high-quality, and trustworthy data must be
made available [7]. There are, however, significant business, organizational, and
legal constraints that can block this scenario, such as the lack of motivation to share
data due to ownership concerns, loss of control, lack of trust, the lack of foresight
in not understanding the value of data or its sharing potential, the lack of data
valuation standards in marketplaces, the legal blocks to the free flow of data, and the
uncertainty around data policies [8]. Therefore, the exploration of ethical, secure,
and trustworthy legal, regulatory, and governance frameworks is needed. European
values, e.g., democracy, privacy safeguards, and equal opportunities, can become the
trademark of European data economy technologies, products, and practices. Rather
than be seen as restrictive, legislation enforcing these values should be considered a
unique competitive advantage in the global data marketplace.

3 Data Spaces and Organizational Capabilities

Data Spaces, platforms, and marketplaces are enablers, the key to unleashing
the potential of data. Significant technical challenges such as interoperability,
data verification and provenance support, quality and accuracy, decentralized data
sharing and processing architectures, maturity, and uptake of privacy-preserving
technologies for Big Data directly impact the data available for sharing [1]. Aligning
and integrating established data sharing technologies and solutions and further
developments in architectures and governance models to unlock data silos would
enable data analytics across a European data sharing ecosystem. This will allow
Al-enhanced digital services to make analyses and predictions on European-wide
data, thereby combining data and service economies. New business models will
help exploit the value of those data assets by implementing Al among participating
stakeholders, including industry, local, national, and European authorities and
institutions, research entities, and even private individuals. The European data
strategy sets out a vision for the EU to become a role model for a data-driven society
and create a single data market to ensure Europe’s global competitiveness and data
sovereignty. As highlighted by Breton, “to be ahead of the curve, we need to develop
suitable European infrastructures allowing the storage, the use, and the creation of
data-based applications or Artificial Intelligence services. I consider this as a major
issue of Europe’s digital sovereignty.”
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3.1 BDVA Data Sharing Value Wheel

The Big Data Value Association has used an open-innovation model of collabora-
tion, engaging academia and industry in creating the Data Sharing Value Wheel. In
the Wheel, as depicted in Fig. 1 and introduced in Scerri et al. [1], the success of
widespread data sharing activities revolves around the central key concept of trust:
in the validity of the data itself and the algorithms operating on it, in the entities
governing the data space; in its enabling technologies, as well as in and among
its wide variety of users (organizations and private individuals as data producers,
consumers, or intermediaries). To achieve the required levels of trust, each of the
following five pillars must meet some of the necessary conditions:

* Organizations—More organizations (including business, research, and govern-
mental) need to rethink their strategy to fully embrace a data culture that places

f' Y GOVERNANCE

@® Open, democratic, compliant
@® Common rules, guidelines
@ European governed

S INTyp

VALUE |

Fig. 1 The Data Sharing Value “Wheel”—core pillars and principles of the envisioned European-
governed data sharing space that generate value for all sectors of society [1]
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data at the center of their value proposition, exploring new data-driven business
models and exploiting new data value flows.

e Data—As a touted 5th European fundamental freedom, free movement of
data relies on organizational data strategies that embed methodologies for data
sharing by-design (e.g., interoperability) and clear standard guidelines that help
determine the market value of data assets.

* Technology—Safer experimentation environments are needed to catalyze the
maturation of relevant technology behind trustworthy data, data access, and
algorithms (privacy, interoperability, security, and quality). In addition, standard-
ization activities need to adjust for faster reaction times to emerging standards
and the identification of new ones.

* People—Data sharing needs to guarantee individual privacy and offer fair value
or compensation of shared personal data. For Europe to drive data sharing
activities, the European workforce needs appropriate reskilling and upskilling
to meet the evolving needs of the labor market.

* Governance—A FEuropean-governed data sharing space can inspire trust by
adhering to the more advanced European rules, guidelines, and regulations and
promoting European values. Participation should be equally open to all and
subject to transparent and fair rules of conduct.

3.2 Organizational Capabilities

The resource-based view (RBV) is one of the significant firm-theoretical per-
spectives with solid tradition within the business research community [9]. Within
the RBYV, an organization is conceptualized as a collection of resources, where a
resource is “anything which could be thought of as a strength or weakness of a given
firm” [10]. According to Wade and Hulland [9], resources comprise (a) capabilities
and (b) assets. The term capability refers to the ability of an organization to perform
a coordinated set of tasks to achieve a particular result [11]. Assets are defined
as anything tangible or intangible that can be used in the firm’s processes [9].
Capabilities can be viewed as repeatable patterns of actions [9] or coordinated set of
tasks [11] that utilize the firm’s assets as input [11]. IT capabilities enable the firm
to acquire, deploy, combine, and reconfigure IT resources to support and enhance
business strategies and processes [12]. Bharadwaj [13] describes IT capabilities as
the “firm’s ability to mobilise and deploy I'T-based resources in combination or co-
present with other resources and capabilities.”

Teece et al. [14] differentiate between different types of capabilities which exist
in the firm. Operational capabilities are the firm’s ability “to perform the basic
functional activities of the firm, such as plant layout, distribution logistics, and
marketing campaigns, more efficiently than competitors” [15]. These capabilities
are targeted toward the operational functioning of the firm [16]. On the other hand,
dynamic capabilities are “the firm’s ability to integrate, build, and reconfigure
internal and external competencies to address rapidly changing environments” [14].
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Dynamic capabilities do not directly affect the firm’s output but indirectly contribute
to the firm’s output through an impact on operational capabilities [11]. In turbulent
settings, IT dynamic capabilities become even more critical. These processes and
routines facilitate learning and transform firm asset/resource positions [17].

The research reported here aims to explore the capabilities needed for Data
Spaces within organizations. The study aims to identify the critical foundations
needed within the organization that permit firms to build the capabilities that can
deliver value from Data Spaces. Focusing on foundations enables researchers to
build a detailed conceptual foundation for data space capability and devise strategies
for implementation by a firm’s management.

3.3 Maturity Models

Maturity models are conceptual models that outline anticipated, typical, logical,
and desired evolution paths toward maturity [18], where maturity is a measure to
evaluate the capabilities of an organization concerning a particular discipline [18].
Maturity models are tools that have been used to improve many capabilities within
organizations, from business process management (BPM) [18] and project manage-
ment [19] to software engineering [20]. In addition, several maturity frameworks
have recently been developed related to information technology (IT) management
and IT/business alignment [21].

Maturity models contain two aspects, one capturing the assessment of the current
status and another one guiding organizations toward higher maturity levels. They
can have multiple uses within an organization, from helping them find a place to
start, providing a foundation to build a common language and shared vision, to
helping organizations prioritize actions and define roadmaps [22]. If a community
of organizations defines the model, it can capture the collective knowledge of
the community’s prior experiences. A maturity model could also be used as an
assessment tool and benchmark for comparative assessments of the capabilities of
different organizations. Furthermore, the model can help transform organizations
toward higher maturity levels by suggesting how these capabilities are developed.

4 A Maturity Model for Data Spaces

This chapter presents the Maturity Model for Data Spaces (MM4DS), which pro-
vides a management system with associated improvement roadmaps and strategies
to continuously improve, develop, and manage the data space capability within
an organization. The MM4DS takes an organization’s user-centric/demand-side
perspective utilizing a data space to gain business value. The MM4DS has been
designed following the high-level dimensions of the BDVA Data Sharing Wheel and
is used to determine an organization’s data space capability maturity. The MM4DS
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offers a comprehensive value-based model for organizing, evaluating, planning, and
managing data space capabilities.

The initial model was developed by a subgroup of Data Space Task Force of
the Big Data Value Association (BDVA), which is comprised of university-based
academic researchers and industry-based practitioner-researchers drawn from over
200 organizations across Europe using “engaged scholarship” [23] and “open-
innovation” principles [24]. The initial version of the model presented in this chapter
will be developed further by the task force to refine it and validate it within real-
world Data Spaces.

The section details the design methodology, describes its capabilities, associated
maturity curves, and outlines the assessment approach for the MM4DS.

4.1 Model Design Methodology

The design science paradigm seeks to extend the boundaries of human and
organizational capabilities by creating new and innovative artifacts, including
constructs, models, methods, and instantiations [25]. Maturity models in design-
oriented research are located between models and methods in the form of state
descriptions (e.g., the maturity levels) and guidelines [26]. In order to transform
organizations from one maturity level to another, the method component is usually
described by “maturity curves” or “maturity profiles.” Thus, a maturity model
represents both model elements in the form of assessments and method components
in the form of improvement guidelines. In this regard, “method engineering” is
central to our approach and can be seen as elements of design science-oriented
information systems research [25, 27].

The MMA4DS follows design science principles within a rigorous design process
that facilitates scholars’ engagement and ensures consistency by providing a meta-
model for structuring the maturity model. The design science approach used in the
MMA4DS is closely aligned with the three design science research cycles (relevance
cycle, rigor cycle, and design cycle) proposed by Hevner [28]. A group was
established to develop the model, including a mix of subject matter experts (SMEs)
and key opinion leaders (KOLs), including academic researchers and industry-based
practitioners. The objective was to capture the collective learnings and experiences
of the group within a maturity model for data.

4.2 Capabilities

The MM4DS model consists of 15 capabilities (see Table 1) across the following 7
pillars of the data sharing wheel.
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Table 1 Organizational capabilities for Data Spaces

Pillars

(O) Organization

Definition and execution of data
space strategy to influence and align
with the organization’s business goals

(V) Value
Sensing and capture of business value
opportunities

(D) Data

Facilitating data sharing,
management, and stewardship in the
organization

(T) Technology

Sourcing and operation of technical
infrastructure and support services
for Data Spaces

(P) People
Develop data space skills and culture.
Drive adoption of Data Spaces

(G) Governance
Establish clear policies, compliance,
and accountability for Data Spaces

(T) Trust
Level of trust for data owners

Capability
(O1) Strategy
and planning

(02) Business
alignment
(03)
Performance
monitoring

(V1) Sensing

(V2) Capture

(D1) Life cycle

D2)
Management
and stewardship

(T
Infrastructure

(T2) Support
services

(P1) Skills and
culture

(P2) Adoption
and
communication

(G1) Policies
(G2)
Compliance

(G3)
Accountability

(T1) Assurance

29

Description

Definition and agreement of the
strategy and scope of objectives for
the data space initiative

Influencing and aligning with the
organization’s business goals
Monitoring progress against specific
data space objectives within the
organization and the ecosystem
Value sensing for the business
strategy via constant monitoring of
data space business opportunities
Value capture via constant
improvement of core business
activities and new business
opportunities

Provision of data sharing in the data
product and services’ data
management life cycle

Processes for the management and
stewardship of data assets for the
data space

Sourcing and operation of technical
infrastructure to deliver data space
objectives

Provision of support services that
facilitate data space usage and
application development

Establish a structured approach to
data space skills and development
and promote a data space culture
Embed data space principles and
communicate a common
understanding across the
organization

Establish common and consistent
policies to support data space strategy
to meet current and future objectives
Enablement and demonstration of
compliance with data legislation,
regulation, and directives

Clear accountability for data space
roles and decision making within the
organization and the ecosystem
Level of assurance provided to data
owners (organizations and
individuals) on their data
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* Organization (O) includes data space strategy and planning and its alignment and
reporting with the organization’s overall business strategy, objectives, and goals.

e Value (V) develops the sensing of data space business opportunities and value
capture.

e Data (D) includes the provision of data sharing within the life cycle and the
management and stewardship of data in the data space.

» Technology (T) includes the operation of infrastructure and support services that
facilitate data space usage.

* People (P), which develops skills and the organization culture together with
communication and adoption activities to help embed data space principles
across the organization and the broader ecosystem.

* Governance develops common and consistent policies and requires accountabil-
ity and compliance with relevant regulations and legislation.

* Trust, which needs to provide assurances to data owners and users.

4.3 Maturity Curve

A maturity curve serves two important purposes. First, it is the basis of an assess-
ment process that helps determine the current maturity level. Second, it provides a
view of the growth path by identifying the next set of capabilities an organization
should develop to drive business value from Data Spaces. A contrast of low- and
high-level capability maturity for Data Spaces is offered in Fig. 2 to illustrate the
comprehensiveness and range of data space maturity; such comparisons can facili-
tate understanding the concept of process maturity [20]. Humphrey [29] emphasizes
that there is no ultimate state of process maturity, but that maturity implies a
firm foundation established from where continuous improvement initiatives can be

Low Maturity Maturity Levels High Maturity
Un-coordinated, isolated projects Coordinated Data Space

Low Data Space Skills Activities

High Data Space Expertise

Key Personnel
Reactive Organisational Wide Coverage
Vague Metrics Proactive

Internally Focused Meaningful Metrics

; Basic isati
Low Resourcing Extended Organisation
Naive Efficient Resourcing

Static Comprehensive Understanding

Innovative

Fig. 2 Comparison of low and high maturity of Data Spaces (adapted from Rosemann and de
Bruin [18])
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launched. The model defines a five-level maturity curve, as detailed in Table 2, for
identifying and developing data space capabilities:

Initial: Data space capabilities are ad hoc; there is little understanding of the
subject and few or no related policies. Data space activities are not defined and
are not considered in the organizational processes.

Basic: There is a limited data space strategy with associated execution plans. It
is mainly reactive and lacks consistency. There is an increasing awareness of the
subject, but accountability is not clearly established. Some policies may exist but
with inconsistent adoption.

Intermediate: A data space strategy exists with associated plans and priorities.
The organization has developed capabilities and skills and encourages individu-
als to contribute to data space programs. The organization includes Data Spaces
across its processes and tracks targets and metrics.

Advanced: Data Spaces are a core component of the data and business planning
life cycles. Cross-functional teams jointly drive programs and progress. The
organization recognizes Data Spaces as a significant contributor to its business
strategy. It aligns business and data space metrics to achieve success across the
organization. It also designs policies to enable the achievement of best practices.
Optimizing: The industry recognizes the organization as a Data Space leader
and uses its data space practices as an example to set industry standards and best
practices. In addition, the organization recognizes Data Spaces as a key factor in
driving data-driven innovation as a competitive advantage.

4.4 Assessment Approach

The MM4DS assessment determines how data space capabilities contribute to
the organization’s overall data innovation goals and objectives. This gap analysis
between what the business wants and their current capabilities is delivering posi-
tions the MM4DS as a management tool for aligning and developing data space
capabilities to meet business objectives. The model focuses on the execution of four
key actions for increasing data space value:

Define the scope and goal of data space.

Understand the current data space capability maturity level.
Systematically develop and manage the data space capability.
Assess and manage data space capability progress over time.

Here we outline these actions in more detail and discuss their implementation.
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4.4.1 Defining the Scope and Goal

First, the organization must define the scope of its data space effort. As a prerequi-
site, the organization should identify how it views data sharing and its aspirations.
Typically, organizational goals involve one or more of the following:

» Develop significant capabilities and a reputation for leadership in Data Spaces.
* Keep pace with competitors or stakeholder expectations.
e Meet minimum compliance requirements and reap readily available benefits.

Second, the organization must define the goals of its data space effort. It is
essential to be clear on the organization’s business objectives and the role of the
data space in enabling those objectives. A transparent agreement between business
and technical stakeholders can tangibly help achieve those objectives. Significant
benefits can be gained by simply understanding the relationship between business
and data strategy goals.

Over time the goals and scope of a data space can evolve and change. As
a data space grows, it may develop many subgoals or shared goals with other
Data Spaces. The design and development of goals is a continuous interactive
process to manage this systematically. Agreeing on the desired business goals for
data innovation will significantly impact business and thus data strategy goals and
priorities. After deciding to improve data space, organizations are often keen to
aim for a consistent and widespread approach across the organization. Developing
appropriate and effective capabilities is an iterative process and requires investment
from both business and technical groups to learn from experience and deliver the
desired benefits. This is because data innovation goes beyond technology. It is also
about helping the whole business leverage data-driven innovation to meet its targets.

Once the scope and goals of data space capability are clear, the organization must
identify its current capability maturity level by examining its data space capabilities.

4.4.2 Assessment Data Collection and Analysis

The first step is to assess the organization’s status for the 15 capabilities within
the MM4DS model. The assessment begins with the survey to understand their
assessments of the maturity and importance of their data space capabilities. The
survey consisted of 45 questions. The survey structure is aligned with the assessment
approached and divided into three sections:

¢ Current maturity (15 questions): Participants are invited to score the orga-
nization’s current maturity for data space capabilities. Each question describes
the characteristics of a maturity level that follow maturity level logic across five
stages: initial, basic, intermediate, advanced, and optimized.

* Desired maturity (15 questions): Participants are invited to score the organiza-
tion’s future desired maturity for data space capabilities. Each question describes
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the characteristics of a maturity level that follow maturity level logic across five
stages: initial, basic, intermediate, advanced, and optimized.

* Importance of capability (15 questions): Participants are asked to value each
data space capability by grading them on a 1 to 5 scale, with 1 being not important
and 5 being very important.

4.4.3 Using the Assessment Results to Develop and Manage Capabilities

With the assessment complete, organizations will have a clear view of current
capability and key areas for action and improvement. However, to further develop
data space capabilities, the organization should assess and manage progress over
time by using the assessment results to:

* Develop a roadmap and action plan
* Add a yearly follow-up assessment to measure progress and the value of data
space adoption over time

Agreeing on stakeholder ownership for each priority area is critical to developing
short-term and long-term action plans for improvement. The assessment results
can be used to prioritize the opportunities for quick wins. Those capabilities have
smaller gaps between current and desired maturity and those recognized as more
important but might have a more significant gap to bridge.

S Illustrative Benchmarking Example

In this section, we use five fictitious organizations to illustrate the usage of the
MM4DS. In addition, this section details the assessment process and the analysis
which can be performed to benchmark capabilities across the organization.

5.1 Benchmark Results

The survey should be taken by a range of stakeholders from different parts of the
organization to get a holistic view. The results of the surveys are then averaged
to determine the overall level of maturity for the organization. The results for
the MM4DS of the example organizations are presented in Table 3. From the
benchmark, we can understand the state of maturity of data space capabilities within
each of the benchmarked organizations.
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Table 3 MM4DS assessment results for data space capability maturity of five organizations
(average from survey responses)

Pillars Capability Orgl Org2 Org3 Orgd Orgs
(O) Organization (O1) Strategy and planning 2.7 2.5 24 32 2.3
(02) Business alignment 2.8 2.3 2.1 2.8 2.1
(O3) Performance monitoring 2.4 2.3 2.4 2.8 2.4
(V) Value (V1) Sensing 3 2.5 2.9 2.6 2.5
(V2) Capture 3 2.5 2.5 2.8 1.2
(D) Data (D1) Life cycle 2.1 1.9 1.9 2.3 2.0
(D2) Management and stewardship 2.4 2.0 2.1 2.9 22
(T) Technology (T1) Infrastructure 2.9 2.4 2.1 1.8 1.8
(T2) Support services 29 2.5 2.1 2.5 1.4
(P) People (P1) Skills and culture 2.7 2.5 2.4 32 2.3
(P2) Adoption and communication 2.8 2.3 2.1 2.8 2.1
(G) Governance  (G1) Policies 2.4 2.3 2.4 2.8 2.4
(G2) Compliance 3 2.5 2.9 2.6 2.5
(G3) Accountability 3 2.5 2.5 2.8 1.2
(T) Trust (T1) Assurance 2.1 1.9 1.9 2.3 2.0

5.1.1 Capability Gap Analysis

Using the benchmark results, we can determine a capability gap analysis by
contrasting the current and desired maturity of the organization’s data space
capabilities. The results of this capability gap analysis are presented in Table 4.
Looking at the organizations’ current average maturity of capabilities versus the
desired capability maturity, we can see a clear gap across all capabilities, as detailed
in Table 4.

5.1.2 Capability Importance

As detailed in Table 5 the assessment provides valuable insight into the importance
of individual capabilities. Understanding the current maturity levels and importance
of a capability enables an organization to identify an action plan for improvement.
Analyzing the maturity gaps between the current and desired state can identify
where the organizations prioritize their actions. Where the importance of a capa-
bility is correlated with its current maturity, we can derive a prioritized ranking of
capability improvements.
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Table 4 Capability gap analysis

Pillars

(O) Organization

(V) Value

(D) Data

(T) Technology

(P) People

(G) Governance

(T) Trust

Capability

(O1) Strategy and planning

(02) Business alignment

(03) Performance monitoring
(V1) Sensing

(V2) Capture

(D1) Life cycle

(D2) Management and stewardship
(T1) Infrastructure

(T2) Support services

(P1) Skills and culture

(P2) Adoption and communication
(G1) Policies

(G2) Compliance

(G3) Accountability

(T1) Assurance

Table 5 Capability importance analysis

Pillars

(O) Organization

(V) Value

(D) Data

(T) Technology

(P) People

(G) Governance

(T) Trust

Capability

(O1) Strategy and planning
(02) Business alignment
(O3) Performance monitoring
(V1) Sensing

(V2) Capture

(D1) Life cycle

(D2) Management and stewardship

(T1) Infrastructure
(T2) Support services
(P1) Skills and culture

(P2) Adoption and communication

(G1) Policies

(G2) Compliance
(G3) Accountability
(T1) Assurance

6 Conclusion

39
Current Desired Gap
Avg. Low High Avg. Low High Avg.
26 24 32 40 38 45 14
24 21 28 38 34 41 14
25 23 28 37 35 39 12
27 25 30 39 37 43 13
24 12 30 39 37 42 15
20 19 23 3.6 33 40 1.6
23 20 29 37 32 43 14
22 1.8 29 35 31 41 13
23 14 29 37 29 40 14
26 24 32 40 38 45 14
24 21 28 38 34 41 14
25 23 28 37 35 39 12
27 25 30 39 37 43 13
24 12 30 39 37 42 15
20 19 23 3.6 33 40 1.6
Importance
Avg. Low High
4.2 4.0 4.6
4.4 4.2 4.8
4.0 3.7 4.3
3.8 3.6 4.3
4.3 4.1 4.7
4.0 3.5 4.5
34 32 4.0
3.7 33 4.2
4.3 4.0 4.6
4.2 4.0 4.6
44 4.2 4.8
4.0 3.7 4.3
3.8 3.6 4.3
4.3 4.1 4.7
4.0 3.5 4.5

The MMA4DS gives user-centric/demand-side organizations a vital tool to manage
their data space capability to gain business value. The model provides a compre-
hensive value-based model for organizing, evaluating, planning, and managing data
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space capabilities. Using the model, organizations can assess the maturity of their
data space capability and systematically improve capabilities to meet the business
objectives. The model was developed using an open-innovation collaboration
model, engaging academia and industry in scholarly work following a design
science research approach. In addition, an illustrative benchmark of the data space
capabilities of five organizations using the model was undertaken. The initial version
of the model presented in this chapter will be developed further by the task force to
refine it and validate it within real-world Data Spaces.
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