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Abstract—As industries continue to digitize at a rapid pace, the
number of integrations, the connections between different digital
systems, is increasing. As a consequence, integration management
is becoming increasingly difficult, leading to scalability, stability,
and system outage problems that directly affect company per-
formance. For that reason the modern integration management
platforms have emerged to offer efficient management of the
growing number of integrations, as well as a new way to handle,
enrich, and utilize data both inside and outside organizations.

This research involved interviews with 20 software vendor
professionals and 20 clients who had recently undergone an
integration platform project. The study identified key drivers
behind integration management projects and recognized different
maturity levels in integration management. The results revealed
that more mature companies are utilizing modern integration
platforms to support their digital transformation. The study also
highlighted the growing importance of data management and
utilization in integration solutions.

To address these findings, a maturity model was developed to
help companies evaluate their current integration management
status and find ways to progress in their integration management.

Index Terms—Integration platforms, iPaaS, digital transforma-
tion, integration management

I. INTRODUCTION

Growth-seeking companies are currently redefining their
strategies to take advantage of the rapid development of
technology to stay competitive. This is one sign that we have
moved towards a more cross-cutting IT-enabled world, where
IT is indeed everywhere [1].

However, taking advantage of the rapid change of technology
also means using a wide range of different software tools,
applications, and platforms. At the organizational level, this
can mean multicloud platforms, such as public and private
cloud environments from Salesforce, AWS, and Oracle. The
shift towards multi-sided environments offered by mega players
like Google or Microsoft also has a significant impact on the
global economy [2]. These changes in the global software
environments and business have also affected the core of the
software-intensive business. The software business has moved
from software-product dominance to a more service-based
business model [3], and the number of services, tools, and
platforms available for IT management to choose from has
increased.

More applications and the increasing amount of data that
need to be handled have led to a situation where the number of
integrations, i.e., the connections between applications and

systems, and the management of these integrations, have
increased rapidly. As a result, modern integration management
platforms have emerged in the market [4]. These cloud-based
platforms are usually provided as a service (Integration Platform
as a Service, iPaaS) by software vendors or built internally
by a software vendor or the company’s IT department. What
is new in these platforms compared to previous integration
management systems is that they not only connect systems with
each other but also act as enablers of digital transformation
in the company, offering greater stability, data monetization
opportunities, and security [5].

However, choosing the appropriate integration management
solution is not always straightforward [6], [7], as there is
already a wide array of cloud-based integration platforms
to choose from. Moreover, if the use of these platforms
is not properly planned, their capabilities may not be fully
utilized. Therefore, IT management requires different tools and
methods to understand what, how, and when they can improve
their competitiveness and integrate their systems. In such
situations, maturity models can be a useful tool to determine
the company’s current status, potential future growth, and areas
for improvement [8], [9].

The integration management landscape has undergone signifi-
cant changes with the emergence of new cloud-based integration
platforms. This transformation calls for updated integration
management research, particularly with the perspective of
business, IT, and digital transformation. Therefore, we propose
an early phase integration management maturity model to
assist organizations in evaluating their integration management
practices and making informed decisions about adopting
modern integration platforms. To develop this model, we
aim to answer the following research questions: RQ1: What
are the key drivers for integration management changes in
organizations? RQ2: How do organizations evolve in their
integration management practices?

The aim of our study is to provide practical insights into
the development and implementation of effective integration
management strategies by addressing the two research questions
presented. For succeeding in that, we conducted 40 interviews
to investigate the key challenges of integration management
and how companies make integration management decisions.
Based on our analysis of the maturity of different integration
implementation solutions and BAPO (Business-Architecture-
Process-Organisation) themes, we developed a maturity model
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that describes the various levels of integration management
and how companies can evolve their integration management
practices and harness integration platforms for business devel-
opment. The contribution of this paper is to assist companies
in identifying the stage of their integration management and
to provide a framework for developing effective integration
management strategies.

In the next section, we will review the existing literature
on maturity models and integration platforms in software
engineering research. Section III describes the research and
model iteration process. We present the results in Section IV
and discuss our findings in Section V. Finally, we provide our
conclusions in Section VI.

II. BACKGROUND

A. Modern integration management

Integration is an ambiguous term with variable meanings in
software engineering. It can refer to a process, a condition, a
system, or an end-state. However, the most common meaning
of integration can be combined with terms like ”system
integrations” or ”software integrations,” emphasizing that
integrations are built between systems and software [10]. The
evolution of integration solutions is presented in Figure 1, where
point-to-point and ETL were the first basic ways to connect
two apps, followed by ESB, a communication platform for
different apps, and then around 2010, cloud-based iPaaS, APIs,
and RPA process automations became common [10]–[12]. The
integration management field has been changing constantly, and
there are already signs of the need for more efficient products
and processes, such as hyperautomation, which can be seen as
an evolution and a mix-up of previous solutions [5].

Integration management involves the process of connecting
and coordinating various systems and applications within an
organization to ensure they function efficiently and seamlessly.
One of the latest integration management solutions is enterprise
iPaaS (integration platforms as a service) [4]. These platforms
are designed to support a wide range of use cases, not only to
integrate data and applications but also to integrate ecosystems,
APIs (application programming interfaces), and events [4]. With
iPaaS graphical interfaces and cloud-based environments, users
can view an overview of managed apps, create new integrations,
and automate protocol changes. iPaaS platforms have rapidly
gained popularity, generating $3.47 billion in revenue in 2020, a

38.7% growth compared to 2019. The iPaaS market is expected
to exceed $9 billion in revenue in 2025 [13].

With cloud-based integration platforms, it is possible to
create new system integrations, manage existing integrations,
detect system outages, and visualize integration architecture
[4], [6], [7]. In addition to selecting an integration management
solution, companies must also decide on the implementation
environment, which can be on-premises, cloud-based, or hybrid.
However, this decision is not always straightforward and can be
influenced by factors beyond technical drivers, such as attitudes
towards cloud platforms and work culture [7].

Software vendors and customer companies have different per-
spectives on the value and opportunities of different integration
management solutions. According to Zhang & Yue’s study [14],
an integration using ESB can provide higher value for vendors
compared to consumers, which eventually leads to higher profits
for the vendors. Zhang & Yue suspect that this is because ESB
can perform more complex integration due to its technological
capability, making it more suitable for on-premises software
applications and legacy systems. However, the situation may
have already changed as companies are increasingly adopting
cloud environments. Moving to cloud-based environments can
also help integrations move from on-premise to hybrid or
cloud environments and from a code-centric to a model-centric
development approach [15].

B. Maturity of the integration management

Maturity models are valuable tools for organizations to posi-
tion themselves in relation to their competitors and stay abreast
of the fast-evolving technology and business environments.
These models assist companies in identifying next steps towards
enhancing their competitiveness and learning from other firms
in their field [8]. The number of maturity models developed
across various fields is on the rise in the academic domain [9].

In the field of software engineering and information systems,
there exists a wide variety of maturity models. Some of them
have faced criticism regarding the model formation process and
the implementation of results into action [9], [16]. Furthermore,
researchers have pointed out that maturity models should
concentrate more on understanding why organizations may
not have pursued the path to higher maturity or failed in their
efforts to achieve it [17], [18]. It is important to note that
while maturity models are not a panacea [16], they can still aid
companies in moving from one step to the next and discovering
new business opportunities.

Recent research on maturity models in the context of
integrations has primarily focused on integration management
topics, such as enterprise technology [19], or broader topics
like ”digital transformation,” which encompass more than
just integration management [20], [21]. The closest topic to
integrations in maturity model research is Service-Oriented
Architecture (SOA), which centers on integration suites and
integration frameworks [11]. Unlike the microservices approach,
which is used for a more application holistic approach, SOA
has an enterprise-wide approach to software development.
Numerous studies have examined SOA maturity models over



TABLE I
THE BACKGROUND INFORMATION FROM THE INTERVIEWEES

ID Industry Role Comp. Comp. Size Length

Customers
P1 Transportation Manager B1 5 000 - 9 999 47
P2 Banking Architect B2 10 000 - 19 999 58
P3 Transportation Manager B3 250 - 499 51
P4 Logistics CIO B4 20 000 - 34 999 52
P5 Media CIO B5 1 000 - 2 499 49
P6 Financing CIO B6 100 - 249 44
P7 Public Sector CIO B7 5 000 - 9 999 41
P8 Energy CIO B8 20 - 49 51
P9 Engineering CIO B9 100 - 249 41
P10-11 Public sector Architect B10 250 - 499 57
P12 Public sector CIO B11 1 000 - 2 499 50
P13 Service sector Manager B12 100 - 249 64
P14 Construction Manager B13 1 000 - 2 499 54
P15 Financing Director B14 500 - 999 47
P16 Engineering CEO B15 20 - 49 51
P17 Food industry Manager B16 250 - 499 65
P18 Pharmacy CIO B17 20 - 49 62
P19 Telecom. Architect B18 2500 - 4 999 75
P20 E-commerce CDO B19 500 - 999 47
P21 Telecom. Architect B18 2500 - 4 999 41

Vendors
R1 Software CEO A1 Under 10 50
R2 Software Developer A2 10-19 55
R3 Software Developer A3 20-49 59
R4 Software Consultant A4 20-49 70
R5 Software Manager A5 250-499 85
R6 Software Developer A6 50-99 41
R7–R9 Software Manager A7 & A9 50-99 119
R10 Software Consultant A5 250-499 69
R11 Software Developer A6 50-99 63
R12 Software Manager A6 50-99 59
R13 Software Developer A8 20-49 57
R14 Software Developer A9 10-19 73
R15 Software Manager A10 50-99 70
R16 Software Developer A11 20-49 53
R17 Software Manager A12 100-249 85
R18 Software Manager A12 100-249 64
R19 Software Manager A13 20-49 93
R20 Software Manager A14 100-249 94
R21 Software Manager A14 100-249 86
R7 Software Manager A7 50-99 59

the years, and Pulparambil and Baghdadi’s systematic literature
review [22] focuses on them. Their results indicate that
organizations in most of the SOA maturity models focus on
improving their business processes. They also observed that
the most common SOA maturity models lack selection and
prioritization of improvement tools, which aligns with Becker’s
[18] and Rao’s [17] observations on the deficiencies of maturity
models

While there has been significant progress in the development
of maturity models for various fields, integration management
remains an area where a clear and effective model is lacking.
The absence of a well-defined maturity model for integration
management represents a significant challenge for organizations
seeking to stay competitive in today’s fast-paced business
environment. Our research seeks to fill this gap and provide
valuable insights for organizations seeking to enhance their
integration capabilities.

III. RESEARCH PROCESS

This study aims to offer a better understanding of how
companies evolve in their integration management and what
drives change in integration management. To achieve this,
we conducted semi-structured interviews with experienced
professionals from software vendor companies and IT managers
and other professionals from companies that have recently
completed an integration platform project. For analysing the
data we conducted a thematic analysis [23]. Thematic analysis
was chosen as a tool and method to analyze and categorize a
large amount of qualitative data.

Archi-
tecture

Business

Organi-
sation

Process

• System outages, 
stability challenges

• No scalability
• Maintenance 

challenges
• Business environment 

changes

• “Spaghetti” solutions
• Technical debt
• Manual work
• Complex architecture
• Security
• Black box situations

• GDPR
• IT vs. Business
• Overlapping IT costs
• Shadow IT decisions
• Data management

• Attitudes towards off-
to-shelf products/
cloud/ new IT systems

• Lack of skilled 
professionals

• Point-to-point
• ESB
• IpaaS, APIs, RPA
• EiPaaS, 

Hyperautomation

Business drivers

Architectural 
drivers

Process drivers

Organisational 
drivers

Variety of 
integration

management 
solutions

Coding Core categories Findings implemented to the BAPO modelMaturity model levels

Examples of 
integration 
solutions

Business

• System outages, 
stability challenges

• No scalability
• Maintenance 

challenges
• Business 

environment 
changes

Organisation

• Attitudes towards 
off-to-shelf products

• Attitudes towards 
cloud

• Attitudes towards 
new IT systems

• Lack of skilled 
professionals

Architecture

• “Spaghetti” 
solutions

• Technical debt
• Manual work
• Complex 

architecture
• Security
• Black box 

situations

Process

• GDPR
• IT vs. Business
• Overlapping IT costs
• Shadow IT decisions
• Data management

Fig. 2. Coding and analysis process from codings to the levels of the maturity
model and to the BAPO framework

A. Data Collection and Analysis

Data for this study was collected in two rounds of semi-
structured interviews. The first round involved 20 experienced
professionals from software vendor companies who provided
integration projects between February 2020 and April 2020.
The second round, conducted between May 2021 and March
2022, included 20 IT managers and other professionals from
companies that had recently undergone an integration platform
project.

Interview themes focused on changes in the use of different
integration platforms or tools, including integration manage-
ment, the platform economy, decisions made on platforms, and
challenges and best practices. Participants from both software
vendors and customer companies were interviewed to ensure
representative data.

The interviews were conducted in Finnish, and interviewees
were selected based on their expertise and role as key persons
in the integration platform projects. Interviews were conducted
using a recording device or Zoom/Teams recording, and varied
in length from 41 to 119 minutes. All recorded interviews were
transcribed for analysis.

To analyze the data, we used a thematic analysis approach
[23] to identify and report on key drivers for changes in
integration management practices across organizations. Initial
codes were generated based on the interview data and grouped
into higher-level themes, resulting in the identification of
several key drivers that motivated companies to evolve in
their integration management at different stages of their
implementation journey.

To organize the key drivers, we merged them into core
categories similar to the BAPO (Business-Architecture-Process-
Organization) model [24] (Figure 2). The BAPO model
was chosen because it efficiently categorizes the drivers we
identified, as integration platforms have both business and
technology potentials. The key drivers were categorized as
related to business goals, architecture considerations, process
improvements, and organizational change. Although originally
designed for the software product family evolution purpose,
the BAPO model is an effective model for benchmarking,
developing, and roadmapping [25].



IV. RESULTS

A. Drivers for the integration modernisation

In this section, we identify the key drivers that motivate
integration management changes. From our data, we identified
that these drivers fall under the themes of business, architecture,
processes, and organization and were present in every inter-
view. Figure 2 lists these drivers implemented to the BAPO
framework.

The business drivers were related to issues that affect the
profits and growth of the company. These issues included
system outages and stability challenges, lack of scalability,
maintenance challenges, and changes in the business environ-
ment due to the fast pace of change.

The architecture drivers were more technical and structural
in nature. These included manual work, ”spaghetti” solutions,
technical debt due to the increasing number of solutions in
complex architecture, security concerns, and situations where
data was sent to software with no clear idea of where it would
go or what would happen to it.

The process drivers were related to roles and responsibilities,
especially in the context of GDPR, IT vs. business departments,
overlapping IT costs between departments, shadow IT decisions,
and data management in the present and future.

Finally, the organization drivers were related to attitudes
towards new IT systems, cloud environments, and off-the-shelf
products. Additionally, the data revealed timely topics such as
the lack of skilled IT professionals.

In the BAPO framework the sequence is Business →
Architecture → Process → Organisation. However, our results
in the next section support, for example, the notions of Bosch
and Bosch-Sijtsema [25] that, in practice, that sequence is not
always so clear. In the next section, we identify how different
elements are seen at different integration management maturity
levels.

From the data we also identified that there are different inte-
gration management solutions: Point-to-point, ESB (Enterprise
Service Bus), iPaaS/Apis/RPA and EiPaaS/Hyperautomation.
We observed that companies shared a similar path from point-
to-point integrations to ESB and from there to the iPaaS
implementations. We also found that there were four different
stages of integration implementation solutions. In every stage
there were different drivers for change:
Stage 1: Point-to-point. In this stage, integrations are custom-
built between individual applications. Companies typically
move on from this stage due to the high costs and maintenance
required for point-to-point integrations.
Stage 2: ESB. At this stage, companies implement an
Enterprise Service Bus (ESB) to manage integrations between
applications. Companies typically move on from this stage due
to the limitations of ESBs in managing complex integrations.
Stage 3: iPaaS, APIs, RPA. In this stage, companies implement
an integration Platform-as-a-Service (iPaaS) or use APIs and
robotic process automation (RPA) to manage integrations.
Companies typically move on from this stage due to the need
for more advanced features, such as low-code development

and artificial intelligence capabilities.
Stage 4: EiPaaS, Hyperautomation. At this stage, companies
implement an Enterprise iPaaS (EiPaaS) and hyperautomation
capabilities to manage integrations. Companies typically move
for this stage due to the need for even more advanced features,
such as blockchain integration and more advanced machine
learning capabilities. Some of the drivers categorized in these
four stages could occur in other stages also. However, in our
data we identified that they were especially timely in each of
own stage.

B. Identification of the maturity levels in the integration
management

As a targeted presentation of the results, we developed an
integration management maturity model, which is presented
in Figure 3 based on our data analysis. Our maturity model
includes rows for every step from the BAPO model and
also identifies integration solutions such as point-to-point
integrations, ESB & EAI, iPaaS & APIs & RPAs, EiPaaS,
and Hyperautomation. In three out of four stages, the key
driver for change was a business driver, as in the classical
BAPO model. However, in one of the stages, this was not
clearly seen. In the next section, we introduce the different
levels of the maturity model, integration implementations used
in different steps, and the key change drivers in the different
BAPO stages.

The Traditional integration approach was usually the
phase in which IT managers believed their integration journey
had started. Some interviewees were still working in this phase,
while others had left it behind a long time ago. This was also
one of the stages that overlapped with others the most. In
some cases, integration management modernization progressed
in smaller steps and partial modernization projects. This was
reflected in the fact that some integrations were implemented
in the point-to-point model (usually between legacy systems),
while others were managed using iPaaS,. However, all re-
spondents recognized this stage and acknowledged that they
had started their integration journey by reducing these point-to-
point implementations that were causing challenges in business,
architectural, process, and organizational levels.

”Our integrations were really those good old ones, done in
the old way as point to point, and then we used these good
old FTP servers, SFTP servers, and just file transfer in some
cases. No data was utilized in any way; it just went from place
A to place B. And if something went broken, people noticed it
four or five days later.” (P9, B9, CIO)

Overall, in this phase, the understanding of what kinds of
integrations existed and how they interacted with different
systems was sometimes difficult. IT managers described their
daily job mainly as surviving from one system outage to another.
System outages were seen as a key business driver for change
in our analysis and, in that way, a typical starting point in a
BAPO model:

”For years we had this unpleasant routine that whenever
something broke down somewhere, it was usually our customer
who told us about it. This was especially annoying for our
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business people, even to the top-level management. The problem
was also that it always took some time to hear about these
system outages, but it was also usually really hard to find out
where the problem was and how to fix it.” (P4, B4, CIO)

Quite often, respondents highlighted that the whole en-
vironment, both business and technology, was changing so
fast nowadays, and that had an effect on the process level.
Most of the respondents emphasized that the GDPR topic had
made security topics overall more visible in the companies.
Interviewees were underlining that they had also constantly
trained themselves about new security risks. They also paid
extra attention to removing all the ”spaghetti” solutions or
places where there was a need for manual work, to reduce the
amount of risks. That was seen as one element for the maturity
of the company:

”However, the maturity of the company and the overall
capability have an effect on how the company handles the
risks. What is challenging in this big picture is that everything
changes so fast nowadays. Also, the risks change every time
when the business situation, business models, technology, and
personnel’s professional capability change. So this is a complex
entity.”(P3, B3, Manager)

The technological environment usually affected the most
to the solution choices. However, attitudes and beliefs also
had their part in the decision making. At the organizational
level, attitudes towards off-the-shelf products were sometimes
causing strong reactions in the respondents. However, some of
the respondents highlighted the importance of recognizing when
there really would be a real reason to avoid an off-the-shelf
product, and create their own solution instead:

”Everything depends on the IT strategy. Of course, we
support the whole company’s strategy, but sometimes we
decide to buy all platforms as a service, and sometimes we
want to develop them ourselves. The current situation, in my
opinion, is that we mainly buy platforms as a service. The
one exception is one of our business sides, where we want to
keep the development side in our hands, so we can make sure

we can keep our competitive advantage in that, differentiate
ourselves from competitors, and so on.”(P1, B1, Manager)

In IT-focused integration modernization, the environment
was usually partly distributed and heavily relied on the technical
expertise of the company’s IT department. The most common
integration solution was an enterprise service bus (ESB)
implementation, built in-house or boght from some big vendor,
and not based in the cloud. At this stage, the IT department had
already gained more control over some of the business-critical
integration processes and had either built them themselves or
purchased a customized integration platform for the company’s
use.

The primary business drivers in this phase were scalability
problems, which were also identified as a key change driver
in our analysis and, therefore, a typical starting point for
the BAPO model. One way to achieve more scalability
was for the company to move towards more cloud-based
environments. However, in this phase, the key decision-makers
for integration implementations were sometimes skeptical about
cloud environments and the benefits and challenges compared
to on-premises solutions:

”When you have your own data center and on-prem solutions,
then you can better predict when there are system updates and
outages coming. But nowadays, in the cloud environment, you
have to be more aware that you do not have control over the
update schedule, and sometimes you cannot even be prepared
for that. So you have to just secure in some other way that
you have planned your systems in that way that if something
goes down, what stays up. Because that is the only way you
can have even some control.” (P5, B5, CIO)

In this phase, conflicts between the IT and Business
departments were possible, usually due to communication
or differences in reasoning about when to purchase a ready-
made product versus when the IT department felt they could
have built a better one themselves. Perhaps deeper IT versus
Business conflicts arose from differences in understanding



the capabilities of modern integration platforms and what
challenges they can solve within a given time frame. In
some cases, IT departments were relieved that new integration
platform implementations were easy to use and had more
diverse usability but also saw that the process was still in
progress:

”The integration platform is an enabler, especially in this
phase, where we are moving from the old system to a new
one. It gives us the possibility to be more flexible or gives our
software vendor company the possibility to make things more
flexible. We can make some decisions and solutions really fast,
as soon as our business unit just tells us what they want. One
downside is that our architecture is still quite fragmented.” (P3,
B3, Manager)

As the number of integrations grew rapidly, the importance
of a solid basic infrastructure became increasingly apparent.
Therefore, any technical debt on the architectural side would
put the entire new infrastructure at risk.

”We have these big digital projects going on everywhere
in our units. We are, for example, going through a gigantic
network project, which, of course, does not directly have
anything to do with this. But why I’m saying this is because
if we make these big projects, the basic infrastructure has to
be in good shape. For example, if we would want to get data
running through our units before a network project, we should
do something about that. In that case, we have a lot of repair
debt to go through, and we need to see the bigger picture all
the time.” (P17, B16, Manager)

The platformization of the organization was structured
in a decentralized manner, and the decisions on different
digital tools and platforms were no longer solely in the
hands of the IT department. This caused situations at the
organizational level where every department could make their
own platform decisions and test different solutions from various
iPaaS platforms for API and RPA solutions.

However, if there is no management of the tools and
platforms implemented inside the company, there could be
a danger of a Shadow IT situation, where overlapping systems
are not managed, maintained, or monitored by anyone. In
addition to these maintenance challenges, they can also create
extra costs, and the architecture would still be complex and hard
to understand. In our analysis, especially in this phase, many
reasons were identified as key drivers for change. Therefore,
a classical BAPO model proceeding, starting from a business
driver, would not fit.

”So many times we have gone through a project because
people in our organization have the same problems in different
departments, so they buy the same product without knowing
each other. Then we are in the situation where we are paying
double prices for similar kinds of products and services. We
should know what is going on and learn from other best
practices and use the same solutions. This also leads to a
situation where people in our company think that we (IT
department) are some kind of besserwissers in our ivory tower,
judging people and making their lives more complicated with
our rules.” (P15, B14, Director)

Those companies that were taking really fast steps in digi-
talization were also suffering from changes in the atmosphere
and sometimes even negative attitudes towards new IT systems.
People opposed new programs and processes partly because
they were afraid of changes in their job descriptions or even
potential unemployment. At the same time, managers were
seeing that they would just make people’s lives and work easier
and get them to work more efficiently.

”When we start to modernize and automate some manual
work, workers start to fear for their own jobs. They start to
ask if this is really necessary, and at the same time, I try my
best to tell them that we value our workers so much that we
do not want them to waste their working time on boring Excel
tasks. However, the atmosphere is a little bit funny. Still, we
have never kicked out any employee because we would have
automated their tasks; we always have some other tasks to do,
and they can be more meaningful than just simple Excel work.”
(P9, B9, CIO)

As integration management was no longer mostly in the
hands of the IT department, the number of applications,
solutions, and platforms used in companies was growing.
This could lead to discussions about whether maintenance
responsibilities were clear in every solution and how different
solutions handled security issues. However, at the same time,
security was seen as a positive driver, as it was felt that it was
in better hands in cloud implementations than in own-built
integration implementations.

”You can choose do you build your solutions by yourself
or do you buy it somewhere, like an off-the-shelf product. If
you build it by yourself, you get more control on it. However,
then you are also responsible, from the version management
and security and so on. So it comes down that have you your
internal processes in good shape.” (R2, A2, Developer)

Integration platforms as a part of the digital transfor-
mation were a distributed level that was more like a vision
for our respondents. As an implementation model, there were
mentions of hyperautomation or utilization of more efficient
EiPaaS. EiPaaS is similar to iPaaS, but more powerful and can
be used better for monetizing and utilizing the data, as in some
cases, some iPaaS platforms serve just as a data warehouse.
Respondents highlighted that it was their mission to shape the
company’s digital transformation, and they saw that modern
integration platform implementation was one thing that was
a supporting element in their journey. The strategy for the
company’s digital competitiveness and transformation heavily
emphasized the importance of data – now and in the future.

At the business level, changes in the business environment
were common in this phase, and they were usually the main
trigger for change. So in that way, that would be a classical
BOPA model finding. In this phase, the IT and Business
Departments were also working closer with each other and
shared a common understanding about what they would like
to achieve in the long run:

”Our project started as a cooperation project with the
business units’ and the information management team. We went
through a lot of discussions and the identified real benefits



and needs for the future, not only what are the costs. We were
asking what are the risks on that we stay (on-prem) side? We
had old solutions, we had to maintain them at the same time,
how do they affect the price?” (P10, B11, Architect)

However, especially in this phase, the right selection of the
most suitable integration management solution started to grow
in importance. Some solutions were not a match, and they were
lacking the elements, such as data management in the process
level, which would support the digital transformation of the
company. The choice of the right integration management was
really emphasized in the responses:

”We had an integration solution which was bought as a
service from a software vendor, and around 20 integrations
went through that – and now we have 200 integrations. The
past solution was more like a black box, we did not have any
good description about it or how it really works. We just knew
that it was there between these systems, it was expensive, and
there was a lack of right kind of professionals even from the
software vendor side. I remember that building integrations on
that was slow and challenging.” (P8, B8, CIO)

Data, the usage of data from outside and inside the organiza-
tion, was really a hot topic in this phase. It did not mean that
every company had a clear idea what to do with the data, but
many of them were actively benchmarking what others were
doing and forming their own ideas from the learnings:

”We have this idea of how we could offer this toolkit so how
we could use the data also outside from our company, how
to utilize that in the best way. So we should think about what
should be taken care of when doing something like that and
how to prepare our systems for that. I think we are already
approaching it. There is a lot to do, but still, we have already
some scope in our mind.” (P16, B15, CEO)

The integration platform was seen as an enabler in this
phase, and companies that were already in this phase were
constantly looking for how integration management products
were changing and whether there were any new products in
the market that could better suit their needs.

”But now we have this larger data development project, in
which we are building a data management model and then a
data governance model so that we might interpret something
from our data mass in general. And for that, we are now
looking at different solutions, starting from our integration
platform and similar kinds of big player products.” (P7, B7,
CIO)

At the organizational level, the lack of skilled professionals
was raised among almost all of the respondents. The challenges
were seen in two ways: either there was just one person in
the company who knew about old system solutions and their
maintenance, or companies were looking for new solutions
but lacked experienced professionals who could guide them
through the IT modernization project.

”I would say that in the past few years, there have been
clear signs that we should have more ’key professionals’ in our
organization. It’s not just on the data platform side, but equally
here on the integration side, there is a clear advantage.” (P5,
B5, CIO)

V. DISCUSSION

A. Key Findings

Our study aimed to develop a maturity model for integration
management, which organizations can use to evaluate their
integration management practices and make informed decisions
about adopting modern integration platforms. To achieve
this goal, we investigated the key drivers for integration
management changes in organizations and how these drivers
impact integration management practices. We also examined
how organizations evolve in their integration management
practices and what factors contribute to their progression along
the maturity model.

Firstly, we identified shared key drivers for integration
management changes, which differ depending on the maturity
level of the organization. These maturity levels were categorized
as ’Traditional integration approach’, ’IT-focused integration
modernization’, ’Platformization of the organization’, and
’Integration platform as part of digital transformation’.

Secondly, we found that drivers for integration management
changes could be divided into four categories: business,
architectural, process, and organizational drivers. Additionally,
the integration solutions used by the company also contribute
to the organization’s integration management maturity level.

Thirdly, traditional integration approaches have been largely
IT-focused, with the focus on connecting disparate systems
within an organization. However, our findings show that
business is the primary driver for almost every integration
management maturity level. Therefore, closer cooperation
between IT and business is needed for successful integration
management and especially if company is planning to utilize
the possibilities of in the future.

B. Discussion

The goal of integration management is to ensure that the
different systems and components work seamlessly together to
support business processes, data flows, and user interactions.
This involves managing the complexity of different technolo-
gies, data formats, protocols, and security requirements, as well
as ensuring the scalability, reliability, and performance of the
integrated solutions. In our model design phase we recognized
that integration platforms were supporting the company’s
overall digital transformation. That supports the findings on the
SOA maturity models by Pulparambil & Baghdadi [22], were
they highlight the importance of the business involvement in
SOA adaptation. That was also confirmed in our analysis, as
three in four stages the key drivers for the change were business
drivers in our BAPO framework. In addition, in our maturity
model, we especially noted that the importance of the data is
already growing and can also effect in our model improvement
in the next research steps and that drivers especially from the
business potential of the data.

However, compared for example with the research of the
Zhang & Yue [14] we are not providing an answer for which
integration solution (ESB, iPaaS, EiPaaS) would be the best
in which stage, although companies integration management



journey followed similar steps also with the integration im-
plementation solutions. We just state that companies should
pay attention on that their integration management solution
really is suitable for their use and solves their problems. In our
analysis we did not found out that for example point-to-point
solutions were only used by new or small companies - there
were cases, where there were at the same time point-to-point
integrations and some efficient iPaaS platforms utilized in the
same time, in a big and well established companies.

Our work contributes to the existing literature of integration
management and integration platforms. We also approach the
importance of the clearer usage of the term ’integration’. It was
already stated in the previous research, that integration as a
term can mean different things for different people [10]. In our
research there were signs that integrations were still understood
differently, but no other term came to the fore either to describe
the connection, data and processes between systems. One of the
closest ones could be automation or hyperautomation, which
could be more familiar for example the board of the company,
but which would not exactly mean same as integrations.

C. Limitations and Future Work

This research has some limitations that need to be addressed
in future work. Firstly, our data collection focused exclusively
on Finnish companies. However, we made every effort to
select a representative sample of companies of various sizes
and industries and paid special attention to this during the
interviewee selection process.

Secondly, while this research identified different levels of
maturity in the BAPO model, it primarily took a descriptive
approach. As suggested by Becter et al. [8], the next step would
be to expand the model to include prescriptive elements, which
would provide companies with a clearer understanding of the
necessary actions required to progress up the maturity levels,
particularly if they aim to climb more than one level at a time.
Currently, the model offers a conceptualization of the BAPO
model levels and examples of technical integration solutions at
different maturity levels. In future research, we could develop
key action points for each level of the model. This would also
support Pulparambil and Baghdadi’s suggestion that maturity
models should be enhanced by providing necessary assessment
guidance if they are to serve their descriptive purpose effectively
[22]. To this end, we plan to send the model back to the
interviewees and ask for their feedback on the model and the
proposed next steps.

VI. CONCLUSIONS

In this paper, we identified the different maturity levels
of the integration management. We interviewed 20 software
vendor professionals and 20 customer clients, who have gone
through integration platforms projects recently. We formed
an analysis of the four different maturity levels in integration
management and the key drivers on every step for business,
architecture, process and organisation side, following and
supported by the BOPA model. In our discussion, we emphasize
that companies are stepping up in the model and using modern

integration management solutions to support also their digital
transformation. We also identified that the importance of the
data will grow also in the integration management side. Our
model helps companies to evaluate their current integration
management status and form potential plans for the future.
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