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Chapter 5

Research

5.1 Research Questions

After the presentation of the Transaction Cost Economics , software ecosystems and the dif-
ferences between software and traditional economic goods for which the Transaction Cost Eco-
nomics was originally stated, curiosity leads to following research question:

Can Transaction Cost Theory be applied to explain the governance structure of relationships
between buyers and suppliers of software components and services in Software Ecosystems?

If the Transaction Cost Economics is applicable to software ecosystems this could stimulate
scholars and business in software ecosystems to think of partnerships and governance in software
ecosystems using the lessons learned from the application of Transaction Cost Economics in
non-software industries. If the Transaction Cost Economics is not the right theory to explain
governance modes in software ecosystems, this would lead to the questions: “What is a way to
explain and or guide governance mode in Software Ecosystems?”.

In order to answer the main research question, six sub-questions are defined:

1. Which governance structures can be seen in Software Ecosystems?

2. How to adapt the Transaction Cost Theory concepts to Software Ecosystems?

(a) How do the governance structures in Software Ecosystems map to the Transaction
Cost Economics governance structures?

(b) How to translate the classic concept of Asset Specificity to Software Ecosystems?

(c) How to translate the classic concept of Recurrence to Software Ecosystems?

(d) How to translate the classic concept of Uncertainty to Software Ecosystems?

(e) How to translate the classic concept of Production Costs to Software Ecosystems?

In order to clarify the research question the remainder of this chapter will provide definitions
and clarifications of the separate parts of our research question. This includes the conceptual
research framework and the presentation of the hypotheses tested in this thesis research.
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5.2 Definitions

5.2.1 Transaction Cost Economics

The first major definition encountered in the main research questions is “Transaction Cost Eco-
nomics ”. Since an extensive overview of Transaction Cost Economics is given in the literature
study of this thesis, it suffices to present a brief summary of the definitions of Transaction Cost
Economics .

The independent variable of the Transaction Cost Economics is the Governance Structure which
is determined by the dependent variables Asset Specificity, Uncertainty and Recurrence. These
concepts are defined as:

Governance structure An institutional framework in which the integrity of a transaction of
related set of transactions is decided [49, p. 11]. In the light of Transaction Cost Economics
this thesis looks more specifically at the degree of hierarchical or market nature of the
governance structure.

Asset specificity The degree to which an asset can be redeployed to alternative uses and by
alternative users without sacrifice of productive value [49, p. 59].

Uncertainty Classic Transaction Cost Economics derives three categories of uncertainty: (i)
External uncertainty being statistical risks or state-contingent (ii) Internal uncertainty
which arises “from lack of communication, that is from one decision maker having no way
of finding out the concurrent decisions and plans made by others”[27, p. 147] and (iii)
behavioral uncertainty which containts “strategic nondisclosure, disguise, or distortion of
information”[49] by transaction partners.

Recurrence The amount of times a transaction is repeated [50].

5.2.2 Software Ecosystem

The second major definition encountered is “Software Ecosystem”. Throughout this thesis we
will use the definition of Jansen, Finkelstein and Brinkkemper:

Software Ecosystem a set of actors functioning as a unit and interacting with a shared market
for software and services, together with the relationships among them. These relationships
are frequently underpinned by a common technological platform or market and operate
through the exchange of information, resources and artifacts.

5.2.3 Software Services and Components

The unit of analysis of Transaction Cost Economics is a single transaction. In the light of
Software Ecosystems the transaction between two software vendors is centered around software
components and software services. In literature and amongst scholars there seems to be no
unified definition of the term software component. A rather old, but interesting discussion
about this subject can be read in Broy et. al (1998).
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Since literature didn’t provide a solid definition of a software component suitable for this re-
search, it was decided to come up with a tailored definition based on the definition of Messer-
schmitt and Szyperski’s [31, p. 247-250]. They define a software component as: “A reusable
module suitable for composition into multiple applications”. A definition of module is not
given. Messerschmitt and Szyperski continue their discussion about software components by
providing a list of properties that in general should apply to software components: Multiple-
use, Non-context-specific, composable, encapsulated and unit of independent deployment and
versioning. The list of properties, their descriptions and the rationale behind the properties
given by Messerschmitt and Szyperski is, although it seems a reasonable lists of properties at
first, a complete utopia.

Table 5.1 presents the original properties, description and rationale of Messerscmitt and Szyper-
sky. The last column of the table contains the reasons why the property, description and/ or
rationale is not useful in this thesis.

In this thesis a less restricted definition of software components is used:

Software Component a bundle of software functions accessible through a single interface or
carrying a single name which is or can be used as an element in other software packages
but of which the core functionality is developed separate from these packages.

Software Service A software service is a software component accessible via communications
outside the users native environment.

User can be both human and non-human

Native environment changes depending on the user. If the user is human, the native
environment is most probably his or her own computer. If the user is a software
package, the native environment consists of the compiled or interpreted code.

5.3 Research Framework

5.3.1 Production Costs

Let ∆PC denote the difference in the cost of producing the software component at the market,
PCm and producing it internally, PCi.

∆PC = PCm − PCi (5.1)

PCm is determined by the license and service fees of the component. If the license or service
fee is recurrent PCm is based on a 3-year contract period. If the license fees are based on a
fee-per-transaction basis PCm is calculated based on 3-years of forecasted use. The period of 3
years is an arbitrary choice based on the idea that an internal piece of software will survive 3
years within a product software company. Furthermore the Dutch tax offices allow companies
to devaluate software over a period of 3-5 years if this software exceeds an initial investment of
xxx euros.

PCm does not include any implementation costs. Implementation costs are seen as dedicated
asset investments and are filed under asset specificity, increasing the transaction costs. Examples
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Property Description Rationale Response
Multiple Use Able to be used in

multiple projects.
Shared development
cost over multiple uses.

If one person can implement a
component, more people can.
So once it is done once, the
multiple use property is stat-
isfied. This doesn’t mean
that a component which is
tailor made for single usage
should not be called compo-
nent. Therefore sharing the
development costs over multi-
ple uses it not the right rea-
soning behind the multiple us-
age.

Non-context-
specific

Designed inde-
pendently of any
specific project
and system
context.

By removing de-
pendence on system
context, more likely to
be general and broadly
usable.

A lot of components start
their live as a integrated part
of a bigger system and be-
come more abstract and non-
context-specific later on. If
early on a company decides to
use the (open source) compo-
nent, tailor it to specific needs
and start using it. It could
still be considered a software
component, although both in
the beginning and the end the
component is very context-
specific.

Composable Able to be com-
posed with other
components.

High development
productivity achieved
through assembly of
components.

With middleware technologies
and standards, almost every
piece of software can be tied
to another piece of software.

Encapsulated Only interfaces
are visible and
the implementa-
tion cannot be
modified.

Avoids multiple varia-
tions; all uses of a
component benefit from
a common maintenance
and upgrade effort.

There are a lot of open source
software components, which
by open source nature, get
forked, changed and tailored,
spinning out into multiple
variations. These forks should
all be considered a compo-
nent.

Unit of in-
dependent
deployment
and versioning

Can be deployed
and installed as
an independent
atomic unit and
later upgraded
independently of
the remainder of
the system.

Allows customers to
perform assembly and
to mix and match com-
ponents even during the
operational phase, thus
moving competition
from the system to the
component level.

Full component independence
and hot swaps of pieces of
software for the biggest part
remain impossible, especially
in compiled software.

Table 5.1: Properties that distinguish a component [31, p. 248]
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