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Abstract 
As digitalization has a significant impact on all 

industries, it is important to examine how digitalization 
methods are selected and applied. For that, we 
conducted two-step research: first, a survey examining 
how the connection of IT and digital business 
management affects business development 
management, followed by digitalization project 
participant interviews. We can conclude that method 
selection is done rarely, and even if it is done, project 
participants are not always aware of it. In addition, 
although business development objectives were largely 
emphasized, business development methods were 
scarce. Instead of deploying systematic business 
development, it was easily left as a vague part of IS 
development. Quite often, projects (willingly or 
accidentally) utilized some kind of hybrid method, but 
its elements were not combined systematically. As one 
result, we propose a new kind of hybrid method 
evaluation tool to be used in the method selection phase.  

1. Introduction  

As digitalization is considered an important tool for 
enterprises to cope with the constantly changing world 
and increase the efficiency of processes, its success is 
essential for all industries [8]. At the moment, COVID-
19 seems even to have accelerated the already rapid pace 
of digitalization [3]. In digitalization it is not enough just 
to automate existing practices and digitize information; 
rather, digitalization often means significant changes in 
business models, processes and work practices. Human 
factors have to be taken into account, and new kinds of 
competencies are needed in companies [32]. Thus, to 
succeed in digitalization it is necessary to contemplate 
both what is digitalized and how to digitalize. 

Our research addresses digitalization projects that 
develop both business and information systems (IS), 
that is, IS-enabled business development projects. The 
selection and use of business, IS and other development 
methods, the focus of our research, is one of the 

decisions that in each project and its sub-projects has to 
make [28]. Prior research has revealed that failures in 
selections have adverse outcomes. A digitalization 
project may not deliver the desired and agreed-upon 
results or may have quality, time-schedule and/or cost 
problems [16]. Users could be unwilling to use the 
delivered functionalities [15]. Moreover, inconsistent 
methods might cause organizational tensions [22]. 

 In this article, we report the first empirical findings 
of our research in progress currently conducted in two 
European countries, Finland and Switzerland, on factors 
that impact the selection and use of development 
methods. The objectives of our research are: to better 
understand issues and factors that have influenced the 
selection and use of alternative business and IS 
development methods; to detect how such issues, factors 
with selected and used methods are related to the 
success of digitalization projects; and finally to craft and 
empirically validate tools with related guidelines for the 
selection and use of business and IS development 
methods for digital transformations. Here, we report 
interview findings on the ideal properties of methods 
and method selection in projects recently executed.    

As a whole, backed by prior research [9, 15, 17], we 
propose that there is no single business or IS 
development method that suits all development project 
contexts. At extremes, both business development and 
IS development methods (ISDMs) can be classified into 
two main categories: plan-driven and change-driven 
methods [30]. Our research idea is that the selection and 
use of business and IS development methods delivers 
optimal results when the methods are consistent and also 
match the characteristics of the addressed digitalization 
context. We continue from the proposed ISDM selection 
framework by Lagstedt and Dahlberg [29], which 
follows a similar approach. 

The selection and use of development methods is 
only one set of factors that impacts the success of 
digitalization projects. For example, the mentioned 
ISDM selection framework builds on two sets of factors 
that describe business development contexts: the 
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uncertainties of the developed business (business 
process maturity, business process stability and ability 
to model cause-effect relations) and the uncertainties of 
business development outcomes (business process 
metrics maturity, ability to define relevant business 
outcome metrics) [29]. We concluded that it is necessary 
to better understand the relationship between IT and 
digital business management and IS project success. We 
investigated this issue by analyzing the responses of 
survey data in the “Annual IT and Digitalization 
Barometer Survey 2020”. The survey had 272 valid 
responses.       

We then conducted interviews motivated by the 
backdrop described above. We interviewed 17 business 
or IS development experts, 10 in Finland and 7 in 
Switzerland, with an open semi-structured interview 
instrument. We asked the same set of interview 
questions about the characteristics, selection and use of 
business and IS development method at three levels. 
General level was described as the representation of 
ideal characteristics. Enterprise level was described as 
the representation of policies, guidelines and practices 
of the interviewee’s company. Specific IS-enabled 
business development projects represents practical 
level. 

In addition to plan-driven (“waterfall”) and change-
driven (“agile”) approaches and methods, so-called 
hybrid approaches and methods are also used [26, 41, 
42]. As the term indicates, they combine plan-driven 
and change-driven approaches and methods. According 
to prior research the application of hybrids varies a lot, 
and there are no established guidelines or models on 
how to organize hybrid methods [26, 35, 41].  

Large enterprises, where we did our interviews, 
typically execute several digitalization projects at the 
same time. Some might use plan-driven, others change-
driven, and a third group hybrid methods. The use of 
multiple methods could cause organizational tensions 
between the users and advocates of various methods, 
which then could hamper their optimal use [22]. As a 
summary, we feel that there is a need for tools with 
related guidelines to support the selection and use of 
various IS and business development methods within 
digitalization projects.  (Large) enterprises execute 
several digitalization projects simultaneously and 
appear to either rely on or be highly interested in the 
hybrid approach and hybrid methods [25, 41] in these 
projects. We see these issues as a research gap.  

From the described background we formulated the 
following research questions for this article: 

RQ1. What is the relationship between IT and 
digital business management and the success of 
digitalization and IS projects? 

RQ2. How are methods selected for digitalization 
projects? 

RQ3. How are the selected methods adapted and 
combined? 

The next section reviews related research, followed 
by the methodology section. We then present the results 
of the research and end the article with a discussion and 
conclusions section. The main contributions of our 
article are in describing the relationship between IT and 
digital business management and project success, and in 
revealing factors that need to be considered in the 
selection of alternative IS and business development 
methods from general- to project-level. As a 
contribution, we also propose initial guidelines to be 
used in the crafting of a hybrid method evaluation tool, 
which our research in progress will fine-tune, complete 
and validate. 

2. Related research 

The success of digitalization is strongly reflected in 
the business and IS development methods used in it 
[17]. It is well known that no ISDM is suitable for all 
possible situations [9, 15, 29]. Instead of creating more 
new methods for developing IS, it is more important to 
consider how to choose a method that is appropriate for 
each development situation [32]. Recent studies have 
shown that the choice of method should be influenced 
not only by the object of development (the objectives of 
the new IS) but also by the business environment of the 
development project [24, 29]. 

To include the management practice aspect with the 
contextual impact factor of business management in 
digitalization projects, we reviewed related research on 
how success in the management of IT/IS and 
digitalization as part of business management is related 
to the success of digitalization and IS/IT projects. We 
augmented this knowledge with our survey study. 
Within this digitalization management context, the key 
issue of the present article is how development methods 
are selected, adapted and combined for digitalization 
projects. 

2.1. Management of IT in business, business-IT 
alignment and IT management impacts   

The findings of related earlier empirical research 
are consistent on how the management of IT as a part of 
business management, business-IT alignment, and the 
impacts of IT management influence IT/IS project 
outcomes. Dahlberg and Kivijärvi [14] and especially 
Kivijärvi [24] offer detailed reviews and summaries 
about literature and findings on the relations between 
these factors and their item-level variables. All three 
factors – the management of IT as a part of business 
management, business-IT alignment, and IT 
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management – have been detected to positively 
influence positively both IT/IS project performance and 
the business significance of IT/IS projects, that is, the 
business benefits of IT/IS projects. Our research builds 
on two propositions. We regard the IS development 
(sub-)projects of digitalization projects as IS-enabling 
business development projects. Secondly, business and 
IS development methods selected and used should 
match each other and the characteristics of the business 
development context. Our conclusion is that these 
propositions are based on related earlier research, and 
hence our empirical findings augment existing scientific 
knowledge.    

Kivijärvi [24] used the same open source survey 
data as we do. His data were from the year 2015, 
whereas our data are from the year 2020. Over the years 
some of the survey items have changed. Kivijärvi used 
variance-based structural equations modeling (SEM) 
type confirmatory factor analysis (CFA) to test his 
hypotheses and the research model, whereas we use 
Student’s two-tailed t-test. Hence the findings of his and 
our studies can be compared meaningfully only on 
item/variable level. 

2.2. Information system development methods 

From the control perspective, ISDMs are classified 
into two main categories: plan-driven and change-
driven methods [30]. We summarized the differences of 
these two approaches in prior research to Table 1. The 
use of plan-driven ISDMs was the prevailing approach 
till the end of the last millennium; during the last two 
decades there has been a clear paradigm shift from plan-
driven ISDMs to change-driven ISDMs [42]. 

 
Table 1. Characteristics of change-driven and 

plan-driven ISDMs 

Character-
istics 

Plan-driven ISDMs 
(one end of scale) 

Change-driven 
ISDMs 
(other end of scale) 

presumption objectives can be 
defined beforehand 
[37, 39, 40]  

objectives can’t be 
defined beforehand 
[7, 10] 

objectives 
and 
prioritization 

defined before 
development [37, 40] 

adaptive, specified 
during development 
[1] 

costs “fixed” before 
development[40] 

open, “acceptable 
losses” [4] 

time “fixed” before 
development [40] 

open [38] 

progress sequential phases 
[37] 

iterative and 
incremental [1] 

approval 
points 

stage-gate model 
applied [11] 

review at the end of 
development cycle 
[38] 

validation 
(QA) 

end of development 
[37] 

end of each 
development cycle 
[38] 

management project management 
(time, objectives and 
money) [40] 

method and 
objectives 
management [38] 

measure targets (iron triangle) 
[40] 

velocity of 
development [38] 

risk taker developers[27, 36] customer[27] 
use of 
resources 

different experience 
in different phases, 
also part-time [40] 

experience inside 
team, full-time 
commitment [38] 

role of 
customer 

part-time 
commitment, not so 
competent [37, 40] 

committed to 
cooperate 
continually, 
competent [7] 

system 
development 
responsible 

systems analyst [6, 
40] 

product owner [38] 

known 
challenges 

costly and late 
changes [40, 44] 

vague, changing 
objectives, technical 
debt [5, 18, 19, 30] 

business 
process 
change 
management 

someone else’s 
problem (behind 
project manager) 

someone else’s 
problem (behind 
product owner) 

 
The plan-driven and change-driven ISDMs 

presented in Table 1 represent only the extremes, which 
are seldom used purely in practice [25, 26, 41, 42]. 
Currently, most ISs are developed with hybrid methods, 
which combine the plan-driven and change-driven 
approaches. Hybrid methods can be organized in 
different ways [35]. In some cases there are parallel 
plan-driven and change-driven elements, and in some 
cases they are organized sequentially; in different 
projects the elements may have different emphases, and 
there are no established guidelines or models on how to 
organize hybrid methods [26, 35, 41].  

However, the characteristics presented in Table 1 
can be used as an evaluation or planning tool when a 
hybrid method is selected and planned for a project. The 
characteristics of hybrid methods fall between the 
presented ends, which helps to evaluate the suitability of 
a specific hybrid method for a specific case. 

2.3. Development method selection 

As pointed out in earlier papers, no single ISDM 
approach or method fits all IS development problems 
and situations [9, 15, 17, 41]. Thus, it is meaningful to 
select the method project specifically [2, 29, 41]. 
Furthermore, the context factors, that is, aspects beyond 
project management, such as terrain, dynamics, 
complexity, commitment and ability to act, affect the 
success of the project [2, 23, 43]. When an ISDM is 
selected, the context factors could be considered as 
factors coming from uncertainties of business 
development context (contingency factors, maturity, 
beliefs about cause-effect relations). The other group of 
factors to be taken into account are the factors coming 
from uncertainties of the project outcomes [29]. Based 
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on these factor groups, Lagstedt and Dahlberg [29] 
proposed a two-dimensional IS development method 
selection framework (Figure 1), where the uncertainties 
related to the development context and uncertainties 
related to project outcomes are used as dimensions, with 
a scale of high certainty/low certainty. 

 
High 
business 
execution 
certainty 

       Leans on plan-
driven 

Leans on 
change-driven 

 
Plan-driven ISDM 

Low 
business 
execution 
certainty 

 
Change-driven ISDM 

       Leans on plan-
driven 

Leans on 
change-driven 

 Low business 
development 
outcomes certainty 

High business 
development outcomes 
certainty 

  
Figure 1. ISDM selection framework [29] 

Although dichotomous scales are used in the 
Lagstedt and Dahlberg [29] model, in method selection 
practice the situation is not so straightforward. Two 
important aspects have to be taken into account: firstly, 
a big portion of IS development projects are done with 
some kind of combination of change-driven and plan-
driven IS development method [42]. These kinds of 
combinations are called hybrid methods, and they can 
vary a lot [35]. Secondly, large organizations especially 
have several digitalization projects going on at the same 
time; also several different plan-driven, change-driven 
or hybrid methods are used at the same time. This causes 
tensions inside organizations, which in turn hamper the 
use of the methods [22].  

2.4. Development context 

Recent studies have pointed out the importance of 
development context as a determinant for IS 
development success [2, 17, 23]. Winter at al. [43] 
identified several factors outside of project management 
influence that explained project failures and should be 
taken into account in IS development method selection 
and/or customization. Based on this, Kiselev et al. [23] 
created an assessment instrument to analyze the project 
context with the contextual factors presented in Table 2. 

 
Table 2. Contextual factors, adaptation from 

Kiselev et al. [23] 

Contextual Factor Subfactors 
Terrain, the 
technological and 
conceptual territory an 
organization enters 
through a project. 

a) Experience with similar project or 
solution 
b) Existence of standard solutions 
c) Sufficiency of existing 
infrastructure 
d) Experience with similar 
organizational changes 

Dynamics a) Technological environment 
b) Organizational environment 
c) Political environment  
d) Legal environment 
e) User demands 

Complexity, both 
systemic and 
organizational  

a) Amount of relevant peripheral 
technical systems and interfaces 
b) Complexity of system architecture 
c) Stakeholder heterogeneity 
d) Complexity of organizational 
structures and processes 

Commitment, the 
general standing and 
respect of project 

a) Management commitment 
b) Employee commitment 

Ability to act, the 
autonomy of a project 

a) Decision-making autonomy 
b) Budgeting cycles 

3. Research method 

In this paper, we present the first results of our 
ongoing research. Since the research questions form a 
multi-stage interrelated entity, and reality is viewed 
from different complementary perspectives, a mixed 
method approach is a good one here [12, 20, 45]. 
Applying the classification of Petter and Gallivan [34], 
our purpose of using different methods in same study is 
complementarity and our approach is sequential: we 
first conducted a survey about business digitalization 
and ICT management experiences, after which we 
conducted interviews where we collected data from 
different digitalization projects. This approach follows 
Creswell and Plano Clark’s [12] explanatory sequential 
design, where quantitative data collection and analysis 
are done first, and, after that, qualitative data is collected 
to follow the results of the quantitative phase. 

This is the first result of our research. In the next 
phase of the research, we will have more interviews 
based on the results of this phase, as well as at least one 
workshop of experts coming from different companies. 

3.1. Survey 

To analyze the relationship between IT and digital 
business management and the success of digitalization 
and IS projects, we used a relatively large existing 
survey data set called the IT and Digitalization 
Barometer 2020. It contains data collected by the 
Finnish Information Processing Association in October 
2020. The survey was addressed to business and IT 
executives and experts, from both companies and public 
sector organizations with a focus on organizations with 
over 500 employees. In this study, we used only the part 
of the available data that concentrated on the 
investigated issue. An invitation to participate in the 
survey along with one reminder was sent to 
approximately 5000 respondents. The response rate was 
5,5 % with 277 responses, which we regard as normal 
for surveys sent to executives and experts with 
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voluntariness to respond. Of the respondents, 42% 
(n=122) were business executives and experts, and 58 % 
(n=169) were IT and digitalization executives and 
experts. The proportion of executives and managers was 
66 % (n=179, 93 in business; 86 in IT and digitalization) 
and experts 34 % (n=92). Six respondents did not 
answer these questions. 

The survey items data were collected as responses to 
statements shown on a seven-item Likert survey scale. 
By choosing value 1 (-3) respondents indicated that they 
fully disagreed with the statement of a survey item, and 
by choosing value 7 (+3) they indicated full agreement 
with the statement. The other values represented 
strongly agree (=6), somewhat agree (=5) and so on. 
From potential survey items/variables, we selected for 
our analysis the statement: “My organization has 
succeeded well in the management of IT and digital 
business as a part of business management.” We divided 
the respondents into two groups on the basis of how they 
responded to this statement and compared the means of 
all other statements (variables) between these groups. 
Of the respondents, 98 either strongly or fully agreed 
with the above statement and 169 responded with 
options from fully disagree (=1) to somewhat agree 
(=5). Ten respondents did not answer these questions. 
We compared the means of the following IT/IS project 
success items (variables). In my organization: 
1. We define clear measurable objectives to IT/IS 

projects prior their start. 
2. IT/IS projects are completed within agreed 

timetables. 
3. IT/IS projects are completed within agreed 

financial budgets. 
4. IT/IS projects deliver agreed outputs and/or 

functionalities. 
5. IT/IS projects deliver well business benefits 

expected from them. 
6. The results of IT/IS projects represent well what 

we planned. 
We also compared the means of the following 

digitalization – that is, digital transformation – success 
items (variables). In my organization:  
1. We have succeeded well in the investments and 

purchases of digital business. 
2. We have succeeded well in electronic business. 
3. We have succeeded well in data-driven business. 
4. We have succeeded well in software-based 

business. 

3.2 Interviews 

We selected the personal face-to-face interview 
method for data collection. The interview method 
enables interactive synchronous communication and 
asking of additional questions, which help an 

interviewer and an interviewee to better understand each 
other [33]. The aim of crafting the interview questions 
was to have simple, direct and neutral questions with 
enough variation to get rich data [21]. We also followed 
the recommendations of Myers and Newman [31] and 
planned a clear interview drama. Due COVID-19, all 
interviews sessions were virtual. Virtual conference 
tools (Zoom and Teams) were used for communication 
and sharing the screen. 

The objective was to conduct at least 24 interviews 
in 6-8 organizations with 3-4 interviews per project. Due 
to the COVID-19 situation, some interviewees are 
postponed to autumn 2021. Here we report the findings 
of 17 interviews completed so far, 7 in Switzerland and 
10 in Finland. Our aim was to interview key parties of 
each business digitalization project: business 
representatives (for example process or product owner), 
developers (for example project manager or architect), 
end users and executives (e.g. project portfolio 
managers or project steering committee members). 

The interviews were semi-structured and 
standardized to better enable data analysis of collected 
data. The challenges of an interview are to listen and 
understand the responses of the interviewee and, at the 
same time, ensure that all questions are answered within 
the time frame reserved for the interview [33]. To tackle 
these challenges and to increase the reliability of the 
responses, we followed the interview method protocol 
developed by [13]. During an interview, the questions 
were presented to the interviewee one by one on a shared 
screen, and the interviewer typed the responses right 
away before moving to the next question. Notes were 
stored in a shared document (Google Drive), and 
interviewee had access to the document as well. In 
addition, in interview sessions there were two 
interviewers present, one making notes while the other 
asked questions. 

 One and a half hours were reserved for each 
interview since typing down the responses took slightly 
more time than just recording responses. Interviews 
were also recorded. Recordings were used to verify and 
complement responses. Immediate feedback from the 
interviewees was one of the strengths of the interview 
method used. As interviewees saw what was written 
down the whole time, they were able to make 
corrections immediately. Both the interviewee and the 
interviewer saw and shared the same response text. 

In data analysis, we developed preliminary data 
coding categories based on literature, as recommended 
by Kaplan and Maxwell [21]. We then added new codes 
that were developed inductively during data analysis. 
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4. Results 

4.1. Survey 

Figures 2 and 3 illustrate the results of the survey 
data analysis. These two figures show that there is a 
strong relationship between the success of managing IT 
and digital business as a part of business management 
and the success of IT/IS projects and digitalization. For 
example, in Figures 2, when respondents agree strongly 
or fully with the statement that their organization has 
succeeded well in the management of IT and digital 
business as a part of business management, then the 
average (=mean) of their responses to the statement 
“IT/IS projects deliver well business benefits expected 
from them” is 5.67 on the Likert scale. The mean of 
other respondents is 4.74 and statistical probability of 
the difference in the means is over 99.99%. All 
comparisons between the averages of the dependent 
variables in Figures 2 and 3  are similar. 

 

 
Figure 2. Differences of IT/IS project success 

variables 

 
Figure 3. Differences of digitalization 

success variables 
We also analyzed the data by dividing the respondents 
into those who agreed with the statement of the 
independent variable (values 5-7) and to those who 

disagreed (1-3). The differences of the means were even 
wider, but the responses of those who did not agree or 
disagree were excluded. We repeated the analysis with 
other independent variables, such as understanding the 
significance of IT and digital business management and 
defining objectives to IT and digital business 
management. Analyses produced comparable results. 

4.2 Interviews 

The evaluated projects in both countries were 
considered rather complex, the main sources of 
complexity being heterogeneity of stakeholders, 
business processes, system architecture and a large 
number of integrations. For Finnish projects, the 
evaluation context for the selected projects was 
considered quite familiar, a similar business change, 
project type or collaboration model was used in previous 
projects. In Switzerland, on the other hand, the majority 
of the project teams did not have experience with the 
respective evaluation context, but if they had, they had 
experience with multiple of the aforementioned features 
of the evaluation context.  Regarding dynamics in the 
development context, in Finland, it was pointed out that 
other concurrent projects in the context lead to changing 
environment or conditions for certain projects. Swiss 
interviewees however did experience dynamics because 
of  changes in the legal environment. 

Based on the answers, it seems that management, 
and developers were highly committed to all projects, 
even in the troubled projects (a project that ran into 
difficulties and had to be started again, and a project 
where the supplier was changed during development 
phase). This also applies for the end-users, with the 
exception of one (plan-driven) project that failed to 
capture the needs of the end-users prior to the roll-out of 
the solution. However, it emerged that employees 
outside of the project do not understand why the 
members of the development team are not available to 
other work and tasks of a company.  

We also asked the reasons behind the digitalization 
project in the organization. The Finish interviewees 
raised mostly business process-based reasons for the 
project (automation, efficiency, cycle time), even in 
cases where the primary reason for the project was 
changing legislation. In addition, the renewal of a 
system was mentioned several times. The Swiss 
interviewees mentioned mainly market-based (e.g., 
customer demand), technical (e.g., renewal of system), 
capability-related and organizational (e.g., supporting 
an enterprise-wide strategy) reasons. Noteworthy, the 
most often mentioned capability-related reason (in both 
countries) was the execution of agile pilot projects to get 
to know agile methodologies. Although business 
process development was emphasized, systematic 
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methods for developing business processes were rarely 
used in either country. And, if used, the methods 
followed a plan-driven approach, although IS 
development might have been done with change-driven 
methods. 

Most of the Finnish interviewees could not answer 
how the compatibility of the business development 
methods and the IS development methods was ensured. 
A dedicated tool and person were mentioned in one 
answer, while another interviewee pointed out that 
business development was done inside IS development; 
the need for separate business development wasn't seen, 
and that caused problems. As one person stated: “ The 
IS project knows what the pursued situation is, other 
organization only knows the old (existing) situation, no-
one takes care of the gap.” With Swiss interviewees it 
was rather the other way around. The IS development, 
often change-driven, was done within the business 
development, often plan-driven. The compatibility was 
mostly ensured through temporary or spatial decoupling 
of the two methods responsible teams. 

In Finland, method selection, if it existed at all, was 
not visible for all. Members of the same project could 
have a different view on whether there has been method 
selection or not and who made the decision. Most of 
interviewees did not mention any selection criteria. In 
few projects method selection was really done before 
the start of the project, in other projects, the method 
either the supplier or the end-user organization 
promoted was used, or the project somehow "drifted" to 
a particular method. Since selection was done rarely, not 
many selection criteria were mentioned either. The 
biggest selection criteria group that came out was 
popularity related criteria (trends/hype, plausibility of a 
method, recommendations outside of the organization 
and supplier preferences). In the Swiss projects, method 
selection was done more explicitly and mostly ex-ante 
by top management and / or the project team. Besides 
the trends / hype aspect, the maturity of the organization, 
the competences of the project team members and the 
compatibility with other methods in the organization 
were the predominant selection criteria in Switzerland. 

Methods are applied based on the project needs, but 
in neither countries, there were no systematic way to 
adapt methods for a case. The most often named IS 
development methods were Scrum and Kanban for both 
countries. A self-configured waterfall was used widely 
in Finland as well, but no exact description of how the 
configuration was done was explained in interviews. 

Hybrid methods were often applied, and in Finland 
named positively as "semi-agile" and negatively as  
"wanna-be-agile", depending on how well the 
combination had succeeding from the interviewee’s 
point of view. At least two types of hybrid methods were 
used: waterfall in project management and agile at 

operational level, and parallel development. In the latter 
project, waterfall was the bigger development stream 
providing predictability and agile the smaller, providing 
flexibility and continuous feedback from end-users (ca. 
20% of the content). Both hybrid approaches were 
praised and criticized, and there is room for further 
studies here.  

We also asked interviewees to characterize 
different methods. Table 3 summarizes the interview 
findings in relation to the issues described in earlier 
studies (Table 1). The cells of the table not mentioned in 
any interview are indicated with gray background. 

 
Table 3.Characteristics of change-driven and 
plan-driven ISDMs detected in the interviews 

Character-
istics 

Plan-driven ISDMs 
(one end of scale) 

Change-driven 
ISDMs 
(other end of scale) 

presumption objectives can be 
defined beforehand  

objectives can’t be 
defined beforehand  

objectives and 
prioritization 

defined before 
development 

adaptive, specified 
during development 

costs “fixed” before 
development 

open, ‘acceptable 
losses’ 

time “fixed” before 
development  

open  

progress sequential phases  iterative and 
incremental  

approval points stage-gate model 
applied  

review at the end of 
development cycle  

validation (QA) end of development end of each 
development cycle  

management project management 
(time, objectives and 
money)  

method and 
objectives 
management  

measure targets (iron triangle)  velocity (burn-rate) 
of development 

risk taker developers customer 
use of resources different experience 

in different phases, 
also part-time  

experience inside 
team, full-time 
commitment  

role of 
customer 

part time 
commitment, not so 
competent  

committed to 
cooperate 
continually, 
competent  

system 
development 
responsible 

systems analyst  product owner  

known 
challenges 

costly and late 
changes  

vague, changing 
objectives, technical 
debt  

business 
process change 
management 

someone else’s 
problem (behind 
project manager) 

someone else’s 
problem (behind 
product owner) 

 
Individual answers varied considerably. Some 

interviewees mentioned a few characteristics only. In 
general, interviewees had a better grasp about  (and 
more experience on) plan-driven methods although 
change-driven methods were valued at least equally 
high as plan-driven methods, sometimes even higher. 
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However, we can see that, although some of the 
answers were scant here, the answers in general covered 
the list of characteristics presented in Table 1 rather well 
(see Table 3), and no new characteristics emerged 
during interviews. Hence, as one result of the study, we 
propose the characteristics presented in Table 1 be used 
when ISDMs are evaluated and also when ISDMs are 
selected for a project. As noted in Section 2.2., the 
characteristics presented in Table 1 are only the 
extremes of the scale between plan-driven and change-
driven development. When hybrid methods are 
evaluated and compared, each characteristic should be 
evaluated separately and placed on the scale. Table 4 
illustrates the idea of the proposed hybrid method 
evaluation tool (in part) with an imaginary example. 

 
Table 4. The hybrid method evaluation tool 

Character-
istics 

plan-driven 
ISDMs 
(one end of 
scale) 

     change-driven 
ISDMs 
(other end of 
scale) 

presumption    X    
objectives 
and 
prioritization 

    X   

costs   X     
time    X    
progress      X  
…        

5. Discussion and Conclusions 

We investigated how business and information 
systems development work is conducted in parallel 
within digital transformation projects and how the 
selected and used development methods support such 
co-development. To justify our approach, we analyzed 
survey data and examined the relationship between the 
success in the management of IT and digital business as 
a part of business management and the success of IS 
projects and digitalization. We discovered statistically 
highly significant relations between these issues. This is 
our response to the first research question. 

Kivijärvi [24] used the same open data as we but 
from the year 2015. The variable “my organization has 
succeeded well in the management of IT and digital 
business as a part of business management” was not 
included in the data in 2015. In his research, Kivijärvi 
conducted so-called importance-performance analysis 
for 24 measures of IT/IS project outcomes. He detected 
that the survey items (variables) “it is extremely 
important to our future success that IT provides value to 
our business by facilitating the development of new 
innovations”, “IT serves our business a partner in the 
pursuing of strategic objectives”, and “IT projects are 

actually business development projects” were the most 
important model performance indicators (=explained IT 
project business impact). Although the wordings of 
these survey items are different from the wording of the 
explaining survey item used in our research, they 
strengthen the significance of the results in both studies. 

For an answer to research question two, it was 
found out that systematic development method selection 
were rarely done. This was not a big surprise; the finding 
is in line with previous studies (see e.g. [28]). What, in 
turn, was interesting is that even in cases where method 
selection was done systematically, not all parties of the 
projects did know that, nor of the possible criteria used 
in the selection. It seems that backgrounds and 
reasoning for action and practices may remain obscured. 
In a way, this also came out when we gathered the 
characteristics used to describe the different methods. 
Some had comprehensive lists and insights, whereas 
most mentioned two or three characteristics. The 
characteristics of methods seem to be seldom pondered.  

As pointed out in Section 4, the most often 
mentioned ISDM selection criteria was the method 
popularity-related (trends / hype, plausibility  of a 
method, recommendations outside of the organization 
and supplier preferences). This reflects lack of 
systematic in-house discussions and negotiations of 
methods, which notion is line with the findings of [28]. 
This is also supported by the multiple mentioning of 
enhancing the agile project execution capability as one 
reason to conduct the project in Section 4 (Results). Of 
course, when the reasoning for method selection was 
obscure for many, it is possible that the named selection 
criteria fail to describe reality. There might have been 
systematic discussions about the method in the project 
start-up phase that even the representatives of the 
project would not know about it. This issue clearly 
should be studied more, as well as the impact if project 
members do not know the reasoning behind their daily 
activities in the project (i.e. methods). 

Although the method selection itself was unclear to 
some interviewees, it did not hamper the motivation for 
project. Regarding the project context there were some 
factors such as complexity, dynamism, and terrain (i.e. 
existing experience) that seem to have had influence on 
the method selection. Moreover, some interviewees 
pointed out that the parent organization do not 
understand the full-time commitment needed, especially 
in change-driven development; experts were expected to 
be available to other tasks as well. In plan-driven 
development, this is possible to some extent, and this 
can be one factor even affecting development method 
selection. 

As an answer to our third research question, we can 
infer that in most cases methods applied in the projects 
are somewhat based on the project needs and its context, 

Page 7493



but there is no systematic way to adapt methods to the 
case. Thus, intentionally or accidentally, many projects 
applied some kind of hybrid approach. There was not 
consensus on hybrid methods. They were praised and 
criticized even inside the same project. The combination 
of hybrid methods seems to be based more on accident 
than planning, which is in line with the findings of [35]. 
Therefore, one objective for future studies is the 
emphasis on hybrid methods. They were regularly 
mentioned in this study and seem to enjoy popularity 
right now [25, 41], but do seem to suffer from a lack of 
clear construction instructions [35].  Related to that, we 
proposed the hybrid method evaluation tool (Table 4) to 
help hybrid method construction, evaluation and 
selection in the pre-project phase. We offer the proposed 
tool as our contribution to future research. In addition, it 
is important to study how the different factors (e.g. the 
contextual factors) affects to method selection and 
especially to combination of different kind of hybrid 
methods. Our next step is to combine the contextual 
model of Kiselev et al. [23], ISDM selection model of 
Lagstedt and Dahlberg [29] and the hybrid method 
evaluation tool  shown here as Table 4. The aim is to 
help organizations to better understand their 
development contexts and the available method options 
of digital transformation projects. 

Another aspect interesting for future research is the 
synchronization of the methods applied in the project 
with the ones used predominantly in the organization. 
This was only explicitly considered in Switzerland 
through providing a “modular” organizational basis to 
configure individual methods in the projects, or the 
inclusion of (minimum) standards of the respective 
predominant method. 

Although the reasons behind ISDM selection were 
obscure for many, the reasoning behind the project (the 
targets) seems to be clear for all interviewees. It was 
interesting to note that mostly business process-based 
reasons for project (automation, efficiency, cycle time) 
were mentioned, although systematic (or any) methods 
for process development were seldom used. So, the 
importance of business process development was 
considered high, but practices supporting it seem to be 
scarce. Maybe because of the lack of business process 
development methods, most of the interviewees could 
not say how the compatibility of the business and IS 
development was ensured. We see also here a clear need 
for future studies, but also recommend practitioners 
consider the business process development methods as 
a part of business digitalization. Relying only on IS 
development methods does not guarantee the success of 
business process improvement and change. 

As the study was conducted in two European 
countries only, with a considerable small number of 
companies and interviews, and without diverse data 

sources such as case project documentations and real 
life observations, the results should be considered as 
preliminary only.  

However, our article describes the relationship 
between IT and digital business management and 
project success, and reveals factors that need to be 
considered in the selection of alternative IS and business 
development methods from general to project level. We 
also propose guidelines to be used in the constructing of 
a hybrid method evaluation tool. 
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