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Abstract. The use of lean software development methodology and business
model experimentation has become popular in software companies in recent
years. Business model experimentation is used to validate assumptions made on
a product from real customers before the actual product is created. A minimum
viable product is used to test the business model by gathering and measuring
customer feedback. However, in many cases creating a minimum viable prod-
uct requires the development team to take shortcuts and workarounds in the
product. This phenomenon in software development is called ‘technical debt’,
where companies trade long-term software quality to short-term gain in time-to-
market. We investigated four software companies and conducted nine inter-
views to understand the relationship between business model experimentation
and technical debt. The goal was to study how business model experimentation
is affecting to technical debt. The results showed that business model experi-
mentation has a clear relationship to technical debt.
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1 Introduction

Startups and increasingly also larger companies use business model experimentation
as a way to accelerate their product development cycles. The well-known process of
business model experimentation is the lean startup framework introduced by Ries [1].
The lean startup framework considers learning to be the essence of the product
development process and everything else is waste, following the lean manufacturing
thinking. A lean startup creates a minimum viable product (MVP) that is a simple
prototype of the product attached with a business model. The product team measures
different elements of the product functionality and the business model, learns from the
customer feedback and builds a better product with an adjusted business model to
start the cycle again.

When a company accelerates its product development cycle to create a minimum
viable product instead of releasing a ready and complete product, the development
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team has to make shortcuts in the implementation of the product. In the software de-
velopment lifecycle this is called ‘technical debt’ [2]. The term technical debt refers
to a situation in the software development lifecycle, where long-term quality is traded
for short-term gains. Taking shortcuts and workarounds in the development can give a
company an advantage to release faster and to acquire customer feedback earlier, but
if this ‘debt’ is not paid back later, it can affect to the quality and further development
of the product.

When a new product is launched, it rarely has the optimal business model. The
business model has so many elements and variables that it is impossible to predict
how all components of the business model pan out when it is in the market. The lean
startup process allows the tweaking of the business model efficiently.

The objective of this paper is to study the relationship between business model ex-
perimentation and technical debt. We explore if conducting business model experi-
mentation has any effect to the amount of technical debt occurring during the software
development lifecycle. We study four case companies and interview their key persons
related to business models and technical debt and analyze the interviews for theoreti-
cal results.

The rest of the paper is organized as follows. Chapter 2 provides the background
and the terminology related to this research. Chapter 3 describes the research process
and methodology used in this study. Chapter 4 introduces the results analyzed from
the gathered data. In Chapter 5 we discuss about the results and Chapter 6 concludes
the paper.

2 Background

2.1 Business Model Experimentation

Every business enterprise either explicitly or implicitly employs a particular business
model [3]. There are multiple interpretations of the concept, however. The business
model can be defined as a system of interdependent activities that enables the firm to
create value and also to appropriate a share of that value [4]. It can also be defined as
the logic of the firm, the way it operates and how it creates value for its stakeholders
[5] or the basic unit of business and process or operational advantages [6]. Business
models generate feedback loops or virtuous cycles that strengthen components of the
business model through iteration [5]. There are many other slightly different interpre-
tations of the concept. In this study the business model is defined as the way a firm
creates value and appropriates a share of that value following the definition by Zott &
Amit [4]. The difference between a strategy and a business model is not always clear.
Casadesus-Masanell & Ricart [5] see the business model as a reflection of the firm’s
realized strategy.

Many business model studies take the dynamic nature of the business model into
consideration. The current dynamic business environment with a multitude of simul-
taneous changes shortens the lifecycles of business models and requires companies to
be constantly able and ready to adapt their business models. McGrath [6] points out
that business models can rarely be anticipated in advance but rather learned over time
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based on experiences and learning. Doz & Kosonen [7] also emphasize the need for
companies to transform their business models more rapidly, more frequently and
more far-reachingly now at the era of global competition, discontinuities and disrup-
tions. Business model innovation is the term often used to refer the development of
new business models. Business model innovation has been described as “a type of
organizational innovation in which firms identify and adopt novel opportunity portfo-
lios” [8] , “the discovery of a fundamentally different business model in an existing
business” [9] and “the search for new logics of the firm and new ways to create and
capture value for its stakeholders: it focuses primarily on finding new ways to gener-
ate revenues and define value propositions for customers, suppliers and partners”
[10]. Following the chosen business model definition, the business model innovation
definition of Casadesus-Masanell & Zhu [10] is best suited for this study.

Minzberg & Waters [11] separated deliberate and emergent strategies and defined
entrepreneurial strategy to be relatively emergent but able to emerge depending on the
entrepreneur. Emergent strategy formation is therefore closely linked to business
model experimentation, which is one distinct way of doing business model innova-
tion. McGrath [6] sees experimentation as a way to discover which are the most effec-
tive models of allocating resources in the market, considering the constraints that are
set by the competitive environment. Dunford et al. [12] see experimentation as one of
the four processes in business model replication of an internationalizing multi-
national company. Companies conduct business model experimentation in most cases
only after external innovations have disrupted their existing business model, because
there are several barriers especially in large companies for creating experiments [13].
Many startup companies have utilized business model experimentation using the spe-
cific lean startup method, which originates from Steve Blank’s Customer develop-
ment methodology [14] and was made popular by Eric Ries with his book The Lean
Startup [1]. The lean startup methodology is based on validated learning where every
action a startup does that does not increase learning how its products can serve cus-
tomers better is considered waste. In addition to startups, also larger companies have
started using the lean startup method for boosting their internal startup activities.

2.2  Technical Debt

The concept of technical debt was introduced by Cunningham as a metaphor to finan-
cial debt: “every minute spent on not-quite-right code counts as interest on debt. En-
tire engineering organizations can be brought to a stand-still under the debt load of an
unconsolidated implementation, object-oriented or otherwise” [2]. Technical debt has
recently become widely used for describing all shortcuts and workarounds in software
development processes and artifacts though it was initially used for coding only [15].
As a result, there is a number of corresponding terms to describe shortcuts and worka-
rounds related to other than coding processes and artifacts like quality debt, testing
debt, documentation debt [15]. These types of technical debt are considered as sub-
types of technical debt but their distinctive characteristics has not been established
[16]. Therefore, this article uses the term technical debt to refer to any type of debt
taken in the process of developing a minimal viable product.
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In general, technical debt is an action or plan to circumvent a problem without de-
veloping a proper solution to solve it [17]. This is often done through developing a
quick fix that is supposed to be replaced with a proper solution later but it is never
done in practice. The temporary solutions that can be implemented in a shorter time in
comparison with proper solutions provide companies with a competitive advantage to
release new products to the market faster than their competitors. In a longer perspec-
tive, temporary solutions accumulate over time having a negative impact to the code-
base maintainability [15].

The development of a minimal viable product done in startup companies or special
internal startup departments of large companies through corporate venturing and ex-
perimentation requires the generation and testing of numerous ideas [18]. However,
only a few ideas can potentially generate significant revenue to the company. The
selection of the ideas for implementation is often done through experimentation by
developing a product that is not fully functional but has primary features partially
implemented for testing the product in the market [19]. The trade-off between releas-
ing the product faster and having features properly implemented requires a company
to take technical debt. By accepting that time-to-market is more critical than code
quality, the company incurs intentional technical debt according to the McConnell’s
taxonomy [20]. In addition to intentional technical debt, any company is prone to
unintentional technical debt. The sources of unintentional technical debt are out of
control and the company can be even unaware of them. For example, it can be the
result of significant changes in the product architecture that were not planned in ad-
vance but suddenly became essential for the product success in the market.

Overall, intentional and unintentional technical debt contribute to uncertainty of
the environment in which the company operates [21] by setting limitations on features
that can be implement and time required for their implementation. Finding the right
balance between time-to-market and amount of technical debt accumulated in the
product can be seen a success factor of experimenting with various ideas and deliver-
ing these ideas to the market in forms of products that provide value to the customer.

3 Research Methodology

The study began with a literature review on business model experimentation and
technical debt. Based on the literature, we argue that the current knowledge about the
relationship between technical debt and business model is not well-studied and re-
quires more examination. Therefore, this study is exploratory in nature and the goal is
to find the linkages between the constructs and understand the relationship. We decid-
ed to use case study as the research methodology. We conducted multiple inductive
case-studies with semi-structured interviews to gather data from the companies’ rep-
resentatives. Semi-structured interviews can provide rich and detailed data for a spe-
cific research question. Interviews bring forth the respondents’ own perspective and
provide insight to particular experiences they have had with the topic [22].

The cases selected for this study were three large companies in different fields of
business and one small startup. From one of the large companies multiple informants
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were interviewed to ensure the understanding of the whole phenomena of conducting
business model experimentation and the effect on technical debt. In other companies
only one informant was interviewed in a company. These interviews were used to
confirm the findings in the first company with multiple interviewees.

The data collection was initiated with the large company that had multiple inform-
ants. They are studying technical debt in their own processes quite closely and the
idea of investigating the relationship between technical debt and business model ex-
perimentation came up in discussions with this first case company. The research ques-
tions were drawn from those discussions and more informants were selected to in-
crease the understanding in this company. In order to validate the findings, other
companies were needed to be interviewed. The initial large case company is in the
software development industry. The three other companies were chosen to represent
other industries and company sizes; one large media company, one medium-sized
software consultancy and one startup in software services business. Interviews with
representatives from these companies enforced and proved the findings made in inter-
views with the first large case company.

The fact that there are six informants in one case company and one from each of the
remaining three companies is a limitation in this paper. A wider selection of informants
from the other three companies would have validated the findings more soundly.

The informants were experts in the particular area in companies. The interviews
were semi-structured and conducted in November-December 2014. The duration of
the interviews varied from 28 minutes to 52 minutes. In total there were nine inter-
views. The roles of the interviewees are shown in Table 1.

We analyzed the interview data with Atlas.ti software by making a thematic analy-
sis, concentrating on the aspects related to technical debt and business model experi-
mentation and identifying elements that played a role in their relationship. In the
analysis, the following elements emerged: intentional and unintentional technical
debt, the amount of focus on business model experimentation, emphasis on product
quality and competence of the development team. As this was not a cross-case analy-
sis trying to identify and examine the possible company-specific differences in the
relationships between technical debt and business model experimentation, we present
our findings by discussing the results on the level of the phenomenon itself.

Table 1. The roles of the interviewees

ID Company [Role

Al A [Test manager / project manager
A2 A IProject owner

A3 A [Technical coordinator

A4 A Software developer

A5 A Software developer

A6 A ILead developer

Bl B IDevelopment manager

Cl C IManaging partner

Dl D Chief executive officer
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4 Results

4.1 Finding 1: Business Model Experimentation Creates and Requires
Intentional Technical Debt

We were able to identify a clear relationship between business model experimentation
and technical debt. The studied companies used often a lean methodology and exper-
imentation to build new idea, feature or service in iterative cycle with a minimal effort
to product quality to receive faster feedback from the customer. The companies’ goal
was to test the assumptions of the current business model by experimenting the idea
first at the customer before the actual development. To have minimal effort to the
quality and fast feedback cycle, the development team had to take shortcuts and
workarounds to produce a simple demo or prototype for the customers to use. This
demo or prototype consisted only the most minimal amount of source code necessary
and sometimes they were just graphical presentations done on the paper to demon-
strate the possible functionality in the real version.

“We have done this product in few iterative steps and always tried to produce the
minimal amount to validate the next steps and hypotheses. This has worked for us
really well and we have gone always one step forward, but on the other hand we have
accumulated technical debt there during that.” —B1.

When companies got an idea to improve the current business model by creating a
new feature or a service, the assumption that it would improve the current business
model needed to be validated with an experimentation before the actual development
phase could start. The companies did not want to waste time and money to first build
something and realize afterwards that the assumption of beneficial feature or service
was not correct. The reason was that it would have resulted to a significant loss in the
development time, because the feature or service would not have been valuable to the
customer and therefore to companies’ new business models. This was the reason why
the case companies first created a demo or a prototype from the idea and experiment-
ed it at the customer to receive a fast feedback that would help the company to make
the decision for further development.

“Every thought, idea, or a single feature in the product that you have in mind must
be validated somehow before you start to implement it. Otherwise you could use valu-
able time to build something that does not necessarily have value.” — B1.

The demo or prototype created by the companies were usually developed as fast as
possible with minimal amount of source code. At this stage companies made a deci-
sion to intentionally take technical debt to the product, as the quality of the feature
was really low compared to what it should have to be in the future if the experimenta-
tion turned out to be successful. This resulted to situations where a company gave the
customer a demo or a prototype of the feature that had a lot of usability issues and
bugs, but that would still somehow demonstrate the main functionality that the com-
pany assumed would make customers interested.
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“The goal is not to code everything when you have an idea. For example we had a
lot of weird usability issues in the prototypes we had this summer, or actually in the
beta version, but we decided not to fix them. It is in the accordance of MVP method
that you must be little bit ashamed of your product that is going to customer first
time.” —B1.

The opinion of most interviewees was that technical debt is bad for the company
and product, because it starts to hurt overall quality and it is challenging to manage.
However, one informant thought that taking technical debt is not necessarily a bad
thing to do in the beginning of the business model experimentation. The reason was
that when companies are looking for the correct business model, it does not matter if
technical debt keeps accumulating, because the goal is to find the correct business
instead of developing something that does not have value to the business model. It
would be easy for companies to just throw away the demo or prototype consisting of
technical debt, if it would not be good part of the business model.

[ think that in the beginning start-up does not have to be worried about technical
debt, because at that point you have not even validated if your idea good and does it
grow to actual business. So technical debt at that point... just get features released
and it might even be that the whole product will go to trashcan and also the technical
debt at the same time. At that point let’s just do something else.” — D1.

The results indicate that while business model experimentation was clearly creating
intentional technical debt, it was also required to be taken. The goal of the business
model experimentation was to acquire customer feedback as fast as possible to con-
firm the assumptions made in the business model. This is the reason why companies
had to take technical debt intentionally. It made the customer feedback cycle much
faster and hypothetically decreased the possibility of unintentional technical debt as
the next software development steps were validated with customer.

4.2 Finding 2: Development without Business Model Experimentation can
Create Unintentional Technical Debt

Business model experimentation has also a relationship to unintentional technical
debt. The interviewees described situations where the companies did not use business
model experimentation as a tool to develop the business model. Instead, when com-
panies got an idea to improve the business model with a new feature or a service, the
software development was begun immediately without conducting customer valida-
tion first. We were able to see scenarios where the new ideas were successful without
experimentation and the companies were able to improve the business model. How-
ever, we also saw scenarios where the idea got developed and after the release the
company realized that customers had no need for that certain feature or service.

“When you think portfolio companies we have worked with that have not used any
iterative development of business model, instead they have just gone after some big
idea, they have also made huge mis-steps in their technology.” — C1.
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The reason for not to use experimentation was that the new idea appeared to be so
good that the company decided to begin the development immediately. In addition,
experimentation was seen as time consuming and expensive practice to do that could
give competitor an edge to be first on the market. Instead, the company could just
develop the feature instantly without losing any time while trying to get the feedback
from the customers. One of the interviewees also mentioned that reason not to con-
duct experimentation was that customers were not always willing to take part to the
experimentations, since the customer might not be interested in intermediate results.

“Sometimes it happens like that but not all the time customers are actually Inter-
ested in the intermediate results, so sometimes they don’t want to be involved in that
cycle. They just want the feature because they have a business need for it and they
think everything is clear and it should be just implemented.” — A3.

Sometimes companies go after a big idea and start the development instantly with-
out first conducting customer validation through experimentation. These are examples
where companies can incur technical debt to the product unintentionally. Even if the
new idea would be developed really well with good scalability for the future ideas, if
the idea does not fit to the current business model and the customer does not have any
need for it, the unnecessary time used for the development can be seen as technical
debt.

“Actually you could say that if we would now put a lot of effort and development to
the idea we think is good and would develop it really well, we would not make a lot of
technical debt. But actually if the business model would be wrong at that point, we
would great a huge amount of technical debt.” — A6.

4.3 Finding 3: Both Intentional and Unintentional Technical Debt can be
Reduced with Business Model Experimentation

Business model experimentation can cause accumulation of technical debt because
the goal of lean startup methodology and business model experimentation is to create
a viable product with minimum effort. It requires shortcuts and workarounds in the
development that is considered technical debt. However, business model experimenta-
tion can reduce both intentional and unintentional technical debt if used properly. We
were able to identify situations where the business model experimentation was used to
reduce intentional technical debt and to prevent unintentional technical debt.

The reason for the reduction of intentional technical debt was the customer feed-
back, which was acquired through business model experimentation that gave compa-
nies information how to prioritize the developed components in the product. With
customer feedback, the companies were able see what was the most important for
customers and were able to reduce previously intentionally taken technical debt from
those areas.

The benefit of lean startup methodology and business model experimentation was
the identification of wrong assumptions in the business model early and avoid wasting
developer time on matters that customer’s do not need or want. In these cases there is
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a possibility for a quick adaptation based on customer feedback. If the company
learned that some feature did not have any business value, it was easy to just throw
that part of the product to the trash without having a huge damage, since the solution
was done already with major shortcuts and it would in any case have required refac-
toring and rewriting.

“I think that if we move forward by doing demos it is a good thing. When we have
like weekly sprints, it does not matter if we go to wrong direction, we have only lost
that one week by then, and sometimes not even that much.” — A4.

“On the other hand we have thrown so much stuff to the trash can that we devel-
oped really fast previously and they should have been refactored, but we did not need
them anymore because they were not important to customer.” —D1.

Business model experimentation was also used to prevent unintentional technical debt.
One of the interviewees explained us a situation that happened when a team had a great
new business idea. One of the managers in the company assumed that the feature was so
brilliant that there was no need for experimentation and customer feedback before devel-
opment. However, the lean startup team insisted on gathering customer feedback to
confirm the assumptions. The result was that the majority of customers thought the
feature was useless and there was no need for it.

“So we had this good idea and we had little time to do the experiment design. But
one of the managers was like “well I think that this is not necessary because it is so
good idea”. Anyways a team went to interview 20-30 customers and when they came
back they said “Dammit, no one was interested, people thought it sucks.” —B1.

In this case, by conducting the experimentation, the company was able to prevent
unnecessary work and technical debt from happening. If the company would have
skipped the experimentation and started to develop the feature, the amount of tech-
nical debt would have been huge, since all the work of the developers would have
gone to waste and company would have not needed that feature in the business. How-
ever, now the company was able to prove that the assumptions of the current business
model were wrong and it got valuable customer feedback to not develop the feature.

44 Finding 4: Focusing Too much on Business Model Experimentation and
not on Technical Debt Reduction can have Consequences to the Product
Quality

Business model experimentation is a great way for companies to receive fast customer
feedback and to realize how to improve or change the current business model and the
product. However, it can also create some challenging consequences in a long-term.
We were able to identify some long-term problems that the case companies were fac-
ing when using the business model experimentation. The biggest challenge was the
balance between developing new features and improving already existing features.
Some of the interviewees felt that the business model experimentation is creating too
much pressure to the development team and it is hard to improve features already
consisting technical debt, because there is all the time a need for new features and
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prototypes demanded by customers. It can be argued that this has not been business
model experimentation in the same sense that the lean startup method suggests, how-
ever.

“That is the problem because you also get a lot of features requested by the prod-
uct line, and the problem is because they actually set deadlines on them. The thing is
that those deadlines are not even related to the release window that we have. Alt-
hough writing the code is quite easy, getting it in requires this downtime cycle. The
downtime cycle is the biggest legacy or technical debt that we have. So architectural
decisions have been made based on our customer and those decisions are killing us.”

— A3.

The consequence of continuing business model experimentation instead of paying
technical debt back in already existing product was that the code base started to be-
come too complex and challenging for further development. This resulted to slow-
ness, breakdowns, bugs and scalability problems and the companies had to conduct a
lot of refactoring and rewriting to fix the issues.

“Yes it is really complex at the moment and you really do not know what happens
if you change some part of the code. Another problem is the scalability issues that is
currently really weak. So we have had discussions that should we write this again.” —
A3.

“For example we talk now a lot about architecture because we just got three new
developers and they told us that the product is slow and when you change something
you will break something else. The team and product is getting bigger, so we must
have some process to get technical debt in control, because otherwise nothing gets
developed anymore.” — D1.

The balance between business model experimentation and technical debt reduction
is something that companies need to improve in the future. However, it is challenging
because the competitive business environment forces companies to constantly im-
prove and change their business model to gain advantages over competition. When
the majority of company’s focus goes into finding new business model possibilities
through a series of experimentations, the focus on technical debt decreases and that
can have consequences to the product quality.

5 Discussion

When combining the experiences and examples described by the interviewees, we can
see that the growth of the business and product quality were connected with business
model experimentation, reduction of technical debt and competence of the develop-
ment team. We were able to see that companies had two ways to test their current
business model and its assumptions. The first one was to develop the idea with a good
design and scalability and release it to a customer when it was ready. We saw situa-
tions where companies developed the idea with a good design and then the release
was a success. However, we could also identify cases where the well-designed new
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features were not that successful. The reason was in most cases wrong assumptions
about the actual customer needs. According to McGrath [6] business model cannot be
fully anticipated in advance and it should be rather learned through experimentation
in discovery and development.

The second way was to test the business model with experimentation. There the
companies figured out the minimal way to experiment with the customer if the as-
sumptions were right or wrong before even starting the actual development. When a
company had a clear vision about the business model and all the assumptions were
confirmed, the company started to improve the feature that was previously developed
with shortcuts for experimentation purposes. In these situations the overall develop-
ment time was often longer and more expensive, since companies had to conduct
series of experimentations before starting the development. Chesbrough [23] claims
that some companies do not use business model experimentation, because it is time-
consuming to create, conduct, obtain, interpret and understand the experimentations.
This is why some companies prefer to just grow the current business model [23].
However, the experimentations conducted in studied cases helped a company to find
the correct business model instead of using the wrong one. Most of the interviewees
thought that even though using experimentations might take a longer time to create
and release the features to the customer, it is still a better way to grow the business
and create a good-quality product.

Another factor for a business to grow and create a quality product is the compe-
tence of the development team [24]. The use of a lean methodology and business
model experimentation required a lot of competence to experiment and develop fea-
tures in fast iterative cycles with a product in minimum viable state. When the devel-
opment team had to work with the code base that had incurred already technical debt
during the experimentation, it required a lot of experience and knowledge to be able
to create solutions that have high quality and scalability, when the business model is
evolving in the future.

Having a growing business and quality product can also depend on the reduction of
technical debt. The companies in this case study were eager to make experimentations
and try out demos and prototypes in fast phase to find out possible new business ideas
and areas to great more successful business. However, when companies had a high
focus on creating new businesses and features to answer to the demand of customer,
the focus on improving existing features and reducing technical debt was low. The
improvement and refactoring of existing code is important part of product overall
quality [25,26]. We were able to identify situations where technical debt started to
affect to the success of business and product quality. Sometimes there were situations
where too much technical debt started to show as slowness and bug errors in the
product. The quality of the product has a strong relationship with the customer
satisfaction [27]. The problems in the product could transfer to negative customer
satisfaction that can have consequences to the business of the company. At this stage
companies had to start massive operation to refactor and rewrite parts of the product,
which led to significant economic costs.
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6 Conclusion

This paper has explored the relationship of business model experimentation and tech-
nical debt in the context of software development. Our analysis reveals that technical
debt should be divided into intentional and unintentional in this context, and that
product quality and the competence of the development team are elements that need
to be considered. The overall result is that with business model experimentation, the
amount of technical debt can be reduced. However, there may be an inverted U-
shaped curve concerning the benefits of business model experimentation — it is a bal-
ancing act to do enough experimentation but not too extensively, and simultaneously
pay careful attention on the amount of accumulating technical debt. The targets of
experiments must be well-chosen and the competence of the development team sets
pragmatic limitations on the amount of experiments that can be executed with a rea-
sonable time-to-market goal. Further research could compare and measure both the
amounts of technical debt and business model experimentation in specific projects
and compare the levels to the success of the products and business model launch to
learn more about the interrelationships of these constructs. As a limitation, this re-
search mainly used informants from R & D. To get a more complete picture of this
phenomenon, also marketing and product managers’ viewpoints could be incorpo-
rated in the analysis more strongly.
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