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Abstract:

Due to ongoing digitalization, more and more cloud services are finding their way into companies. In this
context, data integration from the various software solutions, which are provided both on-premise (local use
or licensing for local use of software) and as a service, is of great importance. In this regard, Integration
Platform as a Service (IPaaS) models aim to support companies as well as software providers in the context
of data integration by providing connectors to enable data flow between different applications and systems
and other integration services. Since previous research has mostly focused on technical or legal aspects of
IPaaS, this article focuses on deriving integration practices and design-related barriers and drivers regarding
the adoption of IPaaS. Therefore, we conducted 10 interviews with experts from different software as a services
vendors. Our results show that the main factors regarding the adoption of IPaaS are the standardization of data
models, the usability and variety of connectors provided, and the issues regarding data privacy, security, and
transparency.

1

INTRODUCTION

In the course of the ongoing digitalization, more and
more cloud services find their way into organizations
and companies. These services are usually used as
software-as-a-service (SaaS) that address many different application domains (e.g. Customer Relationship Management or Enterprise Resource Planning) and promise possible financial advantages (Han,
2011). However, the constantly growing range of new
SaaS solutions adopted by organizations requires a
steady development of new Application Programming
Interfaces (API) to exchange data between the different services and prevent data and application silos (Li
et al., 2013). The software vendors of those organizations face the task to synchronize evolving multitenant SaaS architectures (Vuorenmaa, 2015) with the
customer system and the other integrated applications
(Zhou, 2013). Moreover, new costs arise from the integration as well as risks regarding security and legal
compliance (e.g. privacy) (King and Raja, 2012).
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In this context, Integration Platform as a Service
(IPaaS) models have emerged, which are defined as
”suite[s] of cloud services enabling development, execution and governance of integration flows connecting any combination of on-premises and cloud-based
processes, services, applications and data within individual, or across multiple, organizations” (Pezzini
and Lheureux, 2011). As they bring SaaS providers
and businesses together, IPaaS platforms can be described as a multi-sided market, which aims to reduce the integration effort for enterprises, focusing
on the development, management and execution of
integration processes (Marian, 2012). Nevertheless,
they are facing different challenges regarding their
role as intermediaries like the critical mass problem
(Evans and Schmalensee, 2010). Furthermore, as the
majority of existing IPaaS platforms are provided by
U.S. vendors, this poses a challenge to European SaaS
providers and enterprise customers due to differences
in trust, security, and sovereignty of data (Kushwaha
et al., 2020). To promote transparency and set an open
European cloud standard, initiatives such as Gaia-X
have already been formed (Celeste, 2021). In the
context of IPaaS platforms, for example, the Open
Integration Hub could be mentioned as a European
open-source data integration framework (Braun and

Deßloch, 2020).1
Research Gap: While prior research mainly focused on technical or legal aspects of the IPaaS, we
lack a nuanced understanding of the factors that influence adoption. Ebert et al. claim that ”critical success factors for using IPaaS [...] have not been investigated” (Ebert et al., 2017) to a large extent although
understanding drivers and barriers to adoption from
both a technical and a business perspective might contribute to a better design of those platforms. For this,
it is also important to understand the current integration practices of software vendors and why they are
perceived as beneficial from the vendors’ perspective.
Against this background, we aim to answer two research questions:
• RQ1: What are current integration practices and
issues with existing IPaaS solutions of software
vendors?
• RQ2: What are perceived design-related barriers
and drivers to the adoption of IPaaS?
Addressing this research gap, this article reports
on a qualitative empirical study with 10 experts from
different SaaS software vendors. We conducted semistructured expert interviews with an average duration
of 56 minutes. The focus was on current integration
practices leading to drivers and barriers to the adoption of IPaaS as well as desired functions and opportunities regarding IPaaS platforms of market participants in the form of SaaS providers.
Since IPaaS platforms are multi-sided platforms
(Beimborn et al., 2011; Marian, 2012), the next chapter describes multi-sided platform markets and the
role of IPaaS in the platform economy. The methodology of this work is described in chapter 3. Chapter
4 presents the results of our study in relation to our research questions. The results are discussed in section
5 and we draw conclusions in section 6.

2

IPAAS PLATFORM ECONOMY

Traditional linear business models create value
through consumers buying and using their products
or services. Platform-based business models, on the
other hand, create value through other market participants using their platform. Here, the platform does
not own and process the traditional factors of production, but provides an infrastructure that enables a
transaction by using a matching algorithm to mediate
the sides of the market. The strength of the platform
economy lies in its ability to remove barriers to trade
1 https://www.openintegrationhub.org/?lang=en

by using the increased exchange of information between different actors and the dissemination of data to
its advantage. This creates a more open economic system with much greater user participation. To benefit
from the effects between users and providers prevailing in networks, the platforms mostly rely on multisided market forms (Clement et al., 2019).

2.1

Characteristics of Multi-sided
Platforms

When two or more participants in a market come together to transact with each other, they are referred
to as two-sided or multi-sided markets. The different market participants pursue different, complementary interests. They are networked with each other via
the digital platform (Clement et al., 2019). That is
why digital platforms also belong to the category of
network goods. The basic rule on digital platforms
is: The more users there are on the platform, the
greater the benefit for all participants involved. These
so-called network effects work on digital platforms
primarily in an indirect way (Weitzel et al., 2000).
For example, customers on a trading platform have
no direct advantage if there are many other customers
there. Rather, it is the different, complementary market sides that influence each other. Thus, the benefit
from one side of the market depends on how many
participants are active on the other side of the market. This type of interdependence is appropriately referred to as an indirect network effect (McIntyre et al.,
2020). A platform becomes more interesting the more
providers there are in the marketplace. This is because
customers have a greater choice and can expect advantages in terms of price and possibly also the quality of the products and services. At the same time, the
value of the platform also increases for the providers
if more potential buyers are on the marketplace. The
intermediary, i.e., the platform operator, is the entity
that brings the different market sides together, develops and coordinates the market and designs the platform in such a way that it is attractive for the respective market sides (Abdelkafi et al., 2019).
When developing a new platform, the platform operator faces the challenge of convincing not just one
but two or more market sides of the benefits of the
platform. The question arises for the operator as to
which market side it should develop first and attract
to its platform. To do this, the intermediary sometimes has to make great efforts to establish a flourishing exchange between the market sides. And even if
the platform is initially accepted by users and develops positively, this does not automatically mean that
success will last. Not only do users need to be con-

vinced of the platform’s benefits in the early period of
market development, but they also need to recognize
a benefit in the long term. So the intermediary has to
deal with different coordination problems.To do so,
he needs a deep understanding of his market participants (Clement et al., 2019).

2.2

IPaaS as an Intermediary

IPaaS platforms provide a cloud-based multi-tenant
system that helps enterprises develop, manage and
govern their integration flows between the wide range
of required applications and data sources (Ebert et al.,
2017). As an intermediary, the IPaaS provider thus
connects the market side of the SaaS providers and
the businesses.
The main task here is to design the data synchronization and mapping between the various applications. In particular, the connectivity of the various SaaS and on-prem systems and the data preparation, transformation and migration into the existing
databases play a key role (Zhou, 2013). A central advantage of the IPaaS solution for companies and SaaS
providers is a reduction in the number of connectors
required (cf. Fig. 1), which is made possible by the
platform structure. Businesses and SaaS applications
no longer need to develop or provide many connectors
to various other solutions and systems; instead, only
one interface to all integrations is usually required.
This can reduce errors and increase data security and
integrity by supporting governance, management and
monitoring (Potočnik and Juric, 2012).

Figure 1: Relationship structure of an IPaaS market

In addition to the main focus, further functionalities become feasible in the form of orchestration of
the various applications into business processes and
support for the development of individual connectors,
data mappings, and the execution of automated processes (Ebert et al., 2017). Due to the integrated and
cross-process databases, intelligent process automation (IPA) using machine learning is also gaining in

importance here (Chakraborti et al., 2020).
The motivation of SaaS providers and companies to participate in the IPaaS platform is mainly
explained by indirect network effects in addition to
the simplification of integration, whereby companies
can benefit from an increasing number of SaaS applications through a more diverse selection. SaaS
providers benefit indirectly on the one hand through
increasing business users via additional sales channels. On the other hand, direct network effects can
also be seen here through the possibility of integration between further applications and the resulting increases in efficiency on both sides (Clement et al.,
2019; Ebert et al., 2017).
However, platform providers face the challenge of
adapting to the fast-moving cloud market and evolving in line with user needs. It is therefore of central relevance to know the requirements, barriers and
wishes of their users (Sen and Sen, 2018).

3

METHODOLOGY

From a user-centered design perspective, it is of central relevance to implement user requirements in the
development of artifacts (Mao et al., 2005; Lindley
et al., 2017), also to promote their adoption (Chilana
et al., 2015). To understand software vendors’ perspectives on requirements for IPaaS platform adoption, we conducted 10 semi-structured expert interviews with SaaS providers from Germany (see Tab.
1) within an interpretive research stance (Bell et al.,
2018; Collis and Hussey, 2013), which has already
been applied in other studies dealing with the derivation of user requirements (Maguire and Bevan, 2002;
Themistocleous and Morabito, 2012). Our sample
was selected based on contacts to software vendors
from previous research projects. The focus of the
selection was on an inclusion of differently sized
providers of various SaaS applications to gather a
broad range of perspectives and possible customer
and application scenarios.
The interviews lasted 56 minutes on average. After obtaining participants’ consent to collect, record,
and anonymously process their interview data, the
interviews followed a semi-structured guideline that
covered the following topics:
• Current Integration Practices and previous Experience with IPaaS to derive Drivers and Barriers
to the Adoption of IPaaS
• Desired Functions and Requirements of IPaaS
platforms
• Opportunities regarding IPaaS platforms

Table 1: Overview of the interview participants

where:

SaaS providers

ID

Business Area

Job / Area

S01
CRM
CEO
S02
Scheduling
CEO
S03
CMS
Product Manager
S04
ERP
Software Engineer
S05
ERP
Product Director
S06
BI
CEO
S07
BI
Integration Manager
S08
Billing
CPO
S09
DMS
CEO
S10
Marketing
Managing Director
CRM: Customer Relationship Management
CMS: Content-Management-System
ERP: Enterprise Resource Planning
BI: Business Intelligence
DMS: Document Management System
CEO: Chief Executive Officer
CPO: Chief Process Officer

After transcribing the interviews, the analysis was
done using the inductive approach of thematic analysis (Braun and Clarke, 2006) with a focus on 1)
current integration practices and issues with existing
IPaaS solutions, 2) required functionalities and Services, and 3) possible opportunities for integration
platforms to improve the actual situation. After coding the interviews, the authors developed the themes
collaboratively to grant a common understanding of
the material.

4

RESULTS

Based on previous integration practices and problems
with existing IPaaS platforms, the following section
derives drivers and barriers regarding adoption as well
as the functionalities and services required by SaaS
providers. Additionally, ways to improve existing
IPaaS approaches are discussed.

4.1

Current Integration Practices and
Issues with Existing IPaaS Solutions

Especially among the smaller Saas providers interviewed, integration tools are rarely used. The required connectors are generally still implemented by
the companies themselves. If IPaaS solutions are
used, the large providers are mostly chosen. However,
experiences with these platforms reveal a number of
problems.
Although many connectors are offered for individual needs, this occasionally results in high costs.
The cost-benefit ratio is not given in some cases, especially for small and medium-sized enterprises with

specific solutions, since in most cases such an excessive offering is not needed and specific connectors are
not available. Some participants therefore report a
lack of appropriateness in the range of existing data
integration tools and a lack of added value for their
solution.
”[...] in the past we have looked at a few of these,
let’s call it connector suites, but honestly there’s nothing there that’s at least any good for our specific purpose. We’ve been operating on and off for a year and
a half, but hardly [...] had any value add, apart from
the fact that it’s relatively expensive.” – [S01]
The lack of added value is often explained by rudimentary suites whose connectors do not meet the requirements of the solutions. For example, various authentication mechanisms demand individual logics in
the background from the solutions. Furthermore, nonuniform data structures of the connectors and the resulting need for adaptation in the form of data preparation and transformation lead to additional effort.
”[...], these solutions are too rudimentary and actually don’t know where the problem lies with connectors. Most connectors have different authentication
mechanisms, different data structures, and with many
APIs a call is not enough, instead many calculations,
logics have to take place in the background of our solution, e.g. generate synthetic tables, so that it makes
sense for the customers at all. [...], that’s a nagging
ongoing issue for us.” – [S06]
For most respondents, therefore, the issue of standardization is the essential factor for adopting an
IPaaS solution.
”[...] the topic of standardization. If one already
makes the whole effort to build a connector. Then
there should also be a standard for the individual data
modules. – [S04]
They are currently missing suitable definitions for
data models and data exchange. Merging the data
from the connectors therefore confronts the solution
providers interviewed with challenges. Although the
data can be analyzed in isolation for each connector,
it is extremely difficult to analyze and process crosssystem data. This is due to different granularities
within the respective data and different data formats.
”[...] if I want to connect data from Facebook,
Twitter and Google Analytics within one chart, it
sounds easy from a customer perspective. But from
an IT perspective, it’s complex because the different
sources have different granularities. [...], here I get
it on an hourly basis, there I get it on a minute-byminute basis.” – [S01]
”We’ve been looking for years for a format for explicating documents, including our meta-information,
in a meaningful way.” – [S09]

Table 2: Overview of Results
Issues with Existing IPaaS Solutions

Required Functions and Services

Opportunities

Standardization
Cost-Benefit Ratio
Reliability
Usability
Transparency
Data Protection and Security
Good Support

Variety of Connectors
Customizable Connectors
Intelligent Mapping
Detailed Documentation
Test Options
Data Hub
Data Enrichment / Open Data
Reporting (traceable data transfer)

Open-Source / Community
Ecosystem / Cloud Initiatives
Niche Services
User Experience
Intelligent Process Automation
Process Optimization

In general, the issue of data protection and security is also highly relevant for the respondents in the
context of existing data integration solutions and the
connectors provided.
”If an American [connector] is involved, that can
also be a criterion for exclusion [for one of our customers]. [...] and then, of course, you simply have to
weight up how great the benefit is for what we want
to do [...]. So data protection plays an important role
in the consideration, so we developed our connectors
ourselves.” – [S02]
The probability of failure plays a significant role
in the considerations of solution providers for migration to a data integration ecosystem. Some providers
are also hesitant about support expectations in the
event of an outage and are weighing up between developing their own solutions or connecting to a platform.
”So if that’s an integrated part of your own system, you’re less likely to have a failure. So that was
our consideration. [...] And good support, that’s also
part of it.” – [S03]
In terms of usability, a quick and simple onboarding is of essential relevance. This also ensures
continuous use of such a platform.
”I think the key is to get a moment of success
within the first few minutes. After 5 minutes, I have my
first functioning small solution. This moment of success has a lot of added value and ensures that people
continue to use the platform.” – [S01]
”From my point of view, the use and administration should be intuitive. If you do it really well, an
administrator should actually be able to do it himself
as a customer.” – [S04]

4.2

Required Functionality and Services

With regard to expectations for the functions and services of an IPaaS platform, the respondents agree that
it must predominantly provide a wide variety of connectors. If connectors are not available, they should
be available on request within a very short time.

”[Such a platform] should offer 1000+ connectors with the ability to add new ones super fast. That’s
also critical. [...] a customer comes, he would like to
have a specific connector, so that you can then offer it
directly.” – [S09]
To address the issue of a lack of standardization,
customizable templates for the APIs are discussed.
Although many different connector templates are already available for the larger providers, the smaller
providers in particular do not yet offer enough of
these.
”[...], templates for API interfaces also play an
important role for us. We would like to adapt these
to our individual needs. There are already many different templates for Google, etc., but the smaller integration providers in particular do not (yet) offer this
on a large scale because this results in higher costs.”
– [S07]
In addition, respondents would like to see further
customization of the connectors to best fit their system.
”[...], there has to be an option like: ok, you want
to connect to Facebook, you can update the data synchronization in one, six or twenty-four hour intervals,
so I can trigger that myself.” – [S06]
If the provided data schema does not meet the requirements of the SaaS provider, an intelligent mapping function is desired, which merges the (standard)
data model with the new data fields.
”[...] or some kind of intelligent algorithm or enduser interface where I say, this is my data schema
and whatever you get back, bring that into this data
schema and store it in the following database.” –
[S06]
Before connecting to the platform, the providers
would also like to see detailed documentation of the
interfaces and a test option for various requests to
evaluate how the data schema is designed and whether
it fits their own solution.
”[...] so one wish is that you get a detailed documentation for the interface and maybe just a test possibility. That can make things just very simple. So
such a negative experience with different providers.

We would also just be able to test different requests,
[...] whether that suits us.” – [S02]
In addition, the platform should also provide
whitelabel support in the event of a SaaS app extension through the connectors and services provided.
”[...] we would find it exciting to use such services without a front end to the platform. The frontend
would have to be left to us, because that’s where our
USP is.” – [S08]
Some participants also mentioned various added
values that such a platform could provide based on
the integrated data situation. They described a central data hub that temporarily stores the integrated
data to process it for machine learning applications
and enrich it with additional data. In this regard, Intelligent Process Automation was also discussed as an
opportunity.
”So the big advantage would be that you have an
API that you can address and could then use many
data sources, for example also open data. [...] I could
definitely imagine that something like this would be
extremely interesting for many people regarding data
enrichment.” – [S07]
”Keyword intelligent processes. Data is collected
everywhere in a data lake, right down to the last [process] step, and through intelligent analyses I can perhaps see automation and optimization potential at the
end. That I can also say, I don’t know, an alarm system that predicts that my stock will soon be empty and
then directly triggers consequences. But that is still
up in the air.” – [S06]
However, the participants were not unanimous on
this. Some spoke of added value, others were critical
with regard to data protection. One participant sees a
compromise in the possibility of offering such a data
hub as an option. In this case, it must be ensured with
the highest priority that others are excluded from access.
”I think this [data hub] lacks acceptance due to
data protection, at least in German-speaking countries.” – [S03]
”I wouldn’t want that as a customer. Except when
I can simply decide for myself: The connector is active between app 1 and app 2 and I can say where the
data goes or with which systems I then want to work
and it is not then automatically assumed. One fear is
certainly that anyone could have access to it.” – [S01]
With regard to data protection, SaaS providers
would also like to have a means of proof to their
customers in the context of the correct and error-free
transfer of data between the various systems and applications.
”If you look at the issue of data protection, for example, the DMS app sent data to the ERP system. And

the ERP system got into mischief with it. Some kind
of data breach or something. And then, if necessary,
you could also use the platform to say: Look, on that
day, we transferred this data to the ERP system on the
basis of the order processing contract. You could just
say that we acted within the scope of the order processing, but from then on we were out of it.” – [S09]

4.3

Opportunities

One opportunity to overcome the problem concerning
the lack of standardization, transparency, data protection, and security is seen in an open-source approach
with a broad ecosystem of connected companies and
a large community dedicated to the common definition of open standard formats.
”As many large companies as possible would have
to get together and say ”we’re doing this”. If this is
done as part of an open-source-based approach, for
example, everyone could participate and benefit from
it. If you could export a standard format from such a
solution, that would be a perfect side effect, also for
the participating community.” – [S09]
”[...] and especially open-source. There are very
few people who have problems trusting it in terms
of data protection, because it is transparent in that
sense.” – [S08]
Cloud Initiatives should also be actively involved
to promote such an open-source approach and create
awareness of its relevance among SaaS providers and
businesses alike.
”There are such cloud initiatives in Germany and
I would be very happy if they address as many [SaaS]
providers and companies as possible in the direction
of adaptation, because the basic idea of an opensource platform would be really great.” – [S09]
Moreover, niche services should be integrated, as
the existing platforms do not pay enough attention to
them and usually do not offer them.
”I would just like such a platform to explicitly take
care of relevant services, but also niche services. Because no one else offers them.” – [S02]
Another point addressed is the creation of a positive user experience. According to the experts surveyed, some platforms lack a suitable usability and
user experience concept. European platforms, in particular, have a lot of catching up to do compared to
the competitors.
”The question is, for example, what does Zapier
have that Flowground does not? Zapier is an American company with a high level of investment, while
Flowground has a German team. And American companies have understood that they have to put user experience first. This is not done in many German and

European teams due to higher costs. The urgent recommendation is therefore to bring an employee into
the team who does nothing but user experience.” –
[S05]
Regarding a central data hub, the issue of Intelligent Process Automation & Optimization became also apparent as this could support small and
medium-sized companies within the digital transformation. The experts agree that this is an important
topic for the future, which could sustainably increase
the use and acceptance of the platforms by companies.

5

DISCUSSION

Reflecting on our research and the presented research questions, we aim to discuss the empirical results towards design implications for IPaaS that more
broadly consider the business requirements. Thereby,
the focus is on the main factors identified and those
specific to IPaaS, against the background of identified
opportunities. Therefore, generic factors such as support are less considered in this discussion.

5.1

Main Factors for Adopting IPaaS

5.1.1

Standardization

In order to promote the adoption of IPaaS platforms,
the standardization of data models is required in particular, according to the interviews. This is also confirmed by Merkel et al. (2015) to reduce complexity
of point-to-point integration.
To be able to offer a European alternative in the
long term, a joint initiative is therefore needed to address the problem of standardizing data models and
creating an adequate integration platform. Nevertheless, the experts surveyed assume that Europe can
only act as an imitator here and that this will ensure a
lack of economic interest with regard to the resistance
to migration to the cloud, which is particularly prevalent among SMEs. This also slows down the consideration and further development of trends in the direction of intelligent process automation.
5.1.2

Usability and Variety of Connectors

SaaS providers and their customers expect a userfriendly and simply designed platform that provides
a wide variety of connectors and constantly updates
this offering. Furthermore, the expectation of fast
and demand-oriented integration of specific connectors presents an IPaaS platform with the challenge
of having to respond to individual customer requests

(Sen and Sen, 2018). For SaaS providers, however,
this represents a critical point in order to be able to
profit from the direct network effects on the platform
as part of their own solution.
5.1.3

Data Protection, Security and
Transparency

In Europe, in particular, the debate about data protection and data security is also being given a strong
emphasis, which has so far kept many SaaS providers
from adopting the established and predominantly
American providers. Therefore, SaaS providers are
demanding a European data integration solution that
meets the providers’ and their customers’ requirements. However, the existing European approaches
predominantly exhibit problems in usability and user
experience compared to their American competitors.
This is, according to our participants, caused by the
too low willingness to invest in this direction.

5.2

Towards an open-source-based
Approach

If there is no common strategy at the economic level
with regard to a general standard, an open-source
IPaaS solution could be a possibility to ensure a European standard through a common goal and an ecosystem of software providers, stakeholders, and a broad
community, and to carry this standard into the SME
sector. Through the open system, which can be seen
by all, the demands for transparency and neutrality
towards the existing providers could be taken into account.
Open source solutions can be ”based on around
solutions that could be pre-configured solutions, with
a focus on implementation methodologies and diverse
hosting options” (Grandhi and Chugh, 2012).
The suitability of open-source solutions for standardization has already proven to be a successful tool
in several other domains. For example, it proved to
be successful in the context of the definition of Decentralized Identity (DID) for blockchain solutions
(Avellaneda et al., 2019).
However, the open-source approach does not offer an adequate solution for all reported issues. Due
to the non-monetary structure of the open-source approach, a trade-off will have to take place between
transparency and neutrality and the desired services.
This applies in particular to the continuous development and individual provision of connectors. Therefore, in the sense of a multi-sided market (Abdelkafi
et al., 2019), consideration should be given to the integration of an additional market participant in the form

of connector developers. Those, in return for monetary compensation, can keep the connectors up to date
and develop individual connectors on request. This
could provide additional indirect network effects on
the platform and increase its attractiveness and acceptance.

6

CONCLUSION

In this paper, we have dealt with the current integration practices of software vendors and the perceived
design-related barriers as well as drivers for the adoption of IPaaS.
In terms of practical implications, our results show
that there is a significant need to create standardization of connectors and data models. According to
our expert interviews, this could only be realized by
a joint initiative of IPaaS and SaaS providers. In
this context, the barriers of medium-sized companies in particular to migration to the cloud must also
be overcome. To this end, the experts cite an open
source approach as a possible solution, which, however, encounters problems in the field of tension between the expected individual and timely response to
user requirements and the non-monetary, transparent
structure. Therefore, such possible open source approaches as well as existing IPaaS platforms need to
think about expanding to other market sides that support on-demand and customized connector provisioning. In addition, European IPaaS providers in particular should focus more on the usability of their solution in order to offer added value compared to SaaS
providers and to be able to compete.
Our results are limited by the fact that the interview participants are exclusively German SaaS
providers and not all industries in the SaaS sector
are covered. Furthermore, further research should address the quantitative verification of the success factors as well as investigate the other market sides.
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