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Businesses are obliged to report all kinds of data to the government. In the past this was paper-based, and over
time Electronic Data Interchange (EDI) types of solutions have been implemented. The new eXtensible Business
Reporting Language (XBRL) standard seems to have replaced EDI types of solutions. This paper applies the Best
Worst Method to identify the key factors that lead to the dominance of these business reporting standards. The
results show that the key factors for standard dominance are the overall commitment of key stakeholders, timing
of entry, and installed base, and suggest that XBRL has the best chance of becoming the dominant standard,
replacing EDI as the standard for business reporting. However, this will take time due to the installed base of
systems.

1. Introduction
High quality business to government (B2G) reporting is at the heart
of strong and successful economies. Electronic reporting of information
from B2G is often compulsory and adds to public values like safety,
security, and equality. Business reporting aims at improving regulatory
compliance and more eﬃcient government communication with businesses (Ghani et al., 2011). Diﬀerences in business reporting among
various companies and countries require information to be processed in
multiple ways, making the process of interpretation extremely diﬃcult
(Hoﬀman and Rodríguez, 2013; Nelson and Winter, 1985), and often
extensive. As a result, error-prone manual intervention is often necessary (Eccles and Krzus, 2010). A Standard Business Reporting (SBR)
facilitates information exchange between organizational entities by
providing standardized processes, data formats, and infrastructures
(SBR, 2015). Two standards that facilitate information exchange between entities have been engaged in a battle for dominance for the past
decades: the incumbent format Electronic Data Interchange (which
often used EDIFACT) and the newcomer, eXtensible Business Reporting
Language (XBRL). EDI-based reporting has traditionally been used for
all kinds of reporting, whereas XBRL is a more recent phenomenon that
has gained momentum in countries including the UK, the USA, Australia, and the Netherlands (Bharosa et al., 2015a; Troshani et al.,
2015). EDI can employ various communication protocols, which are
outside the scope of this research (see Fig. 1). The focus of this research
is on the structured information exchange between systems. We prefer
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the use of EDI over ebXML, as ebXML refers to a whole suite of standards that go beyond our scope of structured exchange of information
between systems. Although EDI is the most used for information exchanges, a worldwide survey, but dominated by responses from North
America, shows that approximately 28% of businesses use XBRL in their
inhouse systems (Garner et al., 2013). This survey shows that adopters
and non-adopters view XBRL as having diﬀerent beneﬁts. In particular,
organizations perceive the potential savings of using XBRL, but they do
not see the cost beneﬁts of using it, as changes and investments are
needed which might outweigh the short term beneﬁts [ibid]. Thus,
currently, two standards (XBRL and EDIFACT) are used which is costly
as systems should be able to deal with diﬀerent standards.
This paper aims to identify the key factors that lead to the dominance of these business reporting standards in the Netherlands. To
reach this objective we use factors found in the literature on standard
dominance and identify the relevant factors for this battle.
Subsequently, we apply a multiple criteria decision-making method, the
Best Worst Method (BWM), to determine the importance of these factors and give a ﬁrst indication which of the two business reporting
standards has the best chance of winning the battle. The BWM has
shown to be one of the most reliable and most data-eﬃcient MCDM
methods which is why it is used in this study.
The theoretical rationale for conducting this study is as follows.
While evolutionary economists believe that random events inﬂuence
the outcome of battles between standards (Arthur, 1989), technology
management scholars believe that these events are precursors to factors
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Fig. 1. A B2G information sharing scheme.

integrated these factors in frameworks (Lee et al., 1995; Suarez, 2004;
Van de Kaa et al., 2011).
One of these frameworks was developed by Van de Kaa et al. (2011).
It has been successfully applied to various cases to assess its completeness and relevance (Van de Kaa and De Vries, 2015) and to assess
the importance of factors for standard success (Van de Kaa et al.,
2014b). We apply this framework in our study as it contains the most
complete list of factors for standard dominance to date (Van de Kaa
et al., 2011). The framework consists of 29 factors that aﬀect standard
dominance. We can distinguish two types of factors: (1) environmental
factors or market characteristics, such as direct and indirect network
eﬀects, that can hardly be inﬂuenced by the ﬁrm and that have an
impact on the speed and likelihood of standard dominance and (2) ﬁrm
level factors that can be inﬂuenced by the ﬁrm and, thus, directly aﬀect
the chances that standards achieve success. The latter type of factors,
ﬁrm level factors, has an impact on standard dominance. In the remainder of this section, we brieﬂy present and examine the factors from
the framework of Van de Kaa et al. (Van de Kaa et al., 2011). For a
detailed explanation we refer to (Van de Kaa et al., 2011; Van de Kaa
and De Vries, 2015).
One of the environmental factors, i.e., market mechanisms, is network eﬀects which can be observed in markets that are characterized by
increasing returns. In these markets, products increase in value the
more they are adopted by users (Farrell and Saloner, 1985; Katz and
Shapiro, 1985). The eﬀects can be direct and indirect (Katz and
Shapiro, 1994). Direct network eﬀects occur in markets that consist of
physically interconnected components: the more interconnections, the
higher the value of the component. Indirect network eﬀects occur in
markets that consist of complementary goods: the more complementary
goods available for a certain technology, the higher its value. In B2G
information exchange, direct network eﬀects result in overcoming the
lack of interoperability between systems. Once others adopt the interoperability cost decreases signiﬁcantly. An indirect eﬀect is the use of
the standards in other domains, which results in lower cost for interoperability in a speciﬁc domain. Organizations often have to invest and
to change their systems and processes when adopting a new standard,
resulting in sunk costs (Varian, 1999). They have to depreciate their
existing investment and make new investments to adopt the new
standard. When network eﬀects are apparent, this may lead to a
bandwagon eﬀect, whereby users quickly follow each other in their
decision to adopt the standard. Both network eﬀects and the resulting
bandwagon eﬀect can positively inﬂuence the speed and likelihood of
standard success (Van de Kaa et al., 2011). Furthermore, these environmental factors moderate the eﬀect of the ﬁrm level factors
(Suarez, 2004). For example, the eﬀect of installed base becomes more
relevant when network eﬀects are stronger (Van de Kaa et al., 2011).
Besides network eﬀects and the bandwagon eﬀect, other market

for standard dominance (Schilling, 2002; Suarez, 2004). The underlying
premise of our work is that the process of standards dominance can be
modeled, and that the outcome of a standards battle can be explained
and predicted by examining factors for standard dominance. Empirical
proof is scarce, and more studies are needed to examine factors for
standard dominance in various arenas. In this paper, we provide empirical proof of the notion that the outcome of the standards battle
between EDI and XBRL is not solely determined by path dependencies.
Modeling factors, resulting in a preference of one standard over the
other, can be used to explain and predict which standard will achieve
dominance. As such, we build on prior work (Van de Kaa et al., 2014a)
by determining the importance of factors for standard dominance for
the case of B2G reporting. Furthermore, we provide a methodological
contribution by applying the BWM to the case of B2G reporting, thus
validating the method's usability for this speciﬁc case and in general.
Our research also has practical relevance. Investing in an unsuccessful standard can result in heavy losses (Shapiro and Varian,
1999). For example, during the battle between Blu-ray and HD-DVD in
the 2000s, Toshiba, the backer of the unsuccessful HD-DVD standard,
lost about 1.64 billion dollars in attempting to achieve success with its
standard (Gallagher, 2012; Kane, 2008). We aim to decrease uncertainty for various institutions such as policy makers or ﬁrms with
respect to the decision to invest in EDI or XBRL by conducting a thorough investigation of factors for standard success and explaining the
reasons why it is likely that XBRL will become the dominant format.
The rest of the paper is organized as follows. Section 2 presents a
theoretical background and Section 3 gives an overview of B2G reporting. Our methodology is outlined in Section 4, followed by a presentation of the results. Section 5 discusses the results and concludes.
2. Theoretical background
In various markets characterized by increasing returns to adoption,
products increase in value when used by more consumers (Katz and
Shapiro, 1985). In these markets, the ‘winner takes all’ (Hill, 1997;
Shapiro and Varian, 1998) and ﬁerce standards battles are often fought.
Examples of standards battles include Betamax vs VHS (Cusumano
et al., 1992), HD DVD vs Blu-ray (Gallagher, 2012), and QWERTY vs
Dvorak (David, 1985). Various scholars from a diverse range of backgrounds have studied such standards battles, applying several theoretical lenses including evolutionary economics (Arthur, 1989; David,
1985), platform economics (Cusumano and Gawer, 2002; Rochet and
Tirole, 2003), institutional theories (Garud et al., 2002; Garud and
Kumaraswamy, 1993), technology management (Gallagher and Park,
2002; Schilling, 1998), and industrial economics (Farrell and Saloner,
1985; Katz and Shapiro, 1985). Technology management scholars have
proposed factors that might inﬂuence standards dominance and have
183
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3. Business-to-government data exchange

mechanisms include uncertainty in the market, which can negatively
aﬀect the speed and likelihood of standard dominance. This uncertainty
is aﬀected by both the rate of change in the market and the number of
competing standards. The cost to switch from an older technology to a
newer technology also negatively aﬀects the speed and likelihood that
the newer technology will achieve success (Van de Kaa et al., 2011). For
example, the costs to switch from the QWERTY keyboard layout to the
DVORAK keyboard layout were so high that the latter layout did not
achieve success (David, 1985).
The ﬁrm level factors can be distinguished into four categories;
characteristics of the actors, characteristics of the standard, standard
support strategies, and other stakeholders (Van de Kaa et al., 2011). The
characteristics of the actors that develop and promote the standard are
important because ﬁnancial resources are needed to adopt relevant
strategies such as pursuing expensive marketing campaigns (Schilling,
1999). Also, the supporter's reputation can be relevant as consumers are
more prone to adopt a product from reputable actors (Foray, 1994).
Furthermore, operational supremacy, e.g., owning a superior production capacity can tip the balance in favor of a certain technology
(Suarez and Lanzolla, 2005). Finally, through learning, actors can apply
their past experience and incorporate this knowledge into their new
technological endeavors, thereby increasing the chance that these
achieve success (Klepper and Simons, 2000).
The characteristics of the standard include aspects that make the
standard superior compared to alternatives and may in part contribute
to its success (Suarez, 2004). These elements range from astatic qualities to e.g., bandwidth capacity. A standard that is backwards compatible with an earlier generation may increase the standard's installed
base considerably as users might be more willing to upgrade to the new
technology (Schilling, 2003; Van de Kaa and De Vries, 2015). Various
scholars have pointed towards the relevance of availability and variety
of complementary goods as this positively inﬂuences installed base
(Gallagher and Park, 2002; Hill, 1997; Schilling, 2002). A standard's
ﬂexibility may also positively inﬂuence its chances of achieving success.
For example, the actors behind Blu-ray improved the standard far more
compared to the actors behind HD-DVD and Blu-ray won from HD-DVD
(Van den Ende et al., 2012).
Standard support strategies relate to pricing (e.g., penetration pricing whereby ﬁrms may brieﬂy price their technology below its cost
price so to increase its installed base quickly (Katz and Shapiro, 1985)).
Furthermore, they relate to marketing communications (to attempt to
inﬂuence expected or perceived installed base (Besen and Farrell,
1994)). Additionally, a timing of entry strategy can be applied (by
entering earlier, actors can pre-empt scarce assets and quickly build up
installed base (Suarez and Utterback, 1995)), an appropriability
strategy may be applied (an open standard that is not protected by
intellectual property rights has a higher chance of becoming adopted by
users than a closed standard (Garud et al., 2002)), and a distribution
strategy may be applied (a strong distribution system can be essential to
outcompete rivals (Wonglimpiyarat, 2005)). Finally, past research has
shown that actors that are more committed to a standard have a higher
chance that their standard achieves success (Van de Kaa et al., 2015).
Finally, the stakeholders involved in the standard may aﬀect standard
success. For example, if a large company chooses to adopt a standard, this
standard may achieve success instantly (Suarez and Utterback, 1995). A
regulator can enforce a standard or a judiciary may introduce laws that
prohibit a standard from achieving market dominance (David and
Greenstein, 1990). Under the inﬂuence of network eﬀects, installed base
(both of the current and, possibly, previous generation) positively aﬀects
standard success (Schilling, 1998; Schilling, 2002). The eﬀectiveness of the
standard development process may also aﬀect its chances of achieving
success (Lehr, 1992). A standard has a higher chance of success if more
manufacturers of complementary goods support the standard (Cusumano
et al., 1992). Finally, the diversity in the network of actors supporting the
standard may positively aﬀect its chances of achieving success (Van de Kaa
et al., 2015).

In the 1980s, computers began making an impact in our everyday
life. Because of their ability to process vast amounts of information,
computers became the means to conduct all kinds of tasks. Business-tobusiness (B2B) as well as B2G reporting was often performed by computers using Electronic Data Interchange (EDI). The internet boom
changed the way of B2G information sharing. Electronic business reporting can generate signiﬁcant data access and processing eﬃciencies
while enhancing both accuracy and transparency in business-to-government reporting (Ramin and Reiman, 2013; Troshani et al., 2015).
B2G data exchange facilitates the exchange of information between
businesses and public organizations.
We primarily focus on the data stream from B2G. This mainly entails
annual reports, the ﬁscal domain, and the statistics domain. This makes
it diﬀerent from other B2G information sharing, like tendering and
cooperation, because of the primarily one-way traﬃc nature
of information sharing. We decided to focus on the data stream from
B2G for two reasons. First, the Dutch programme Standaardisatie
Bedrijfsrapportage (SBR) is based on this perspective. SBR, formerly
known as Nederlandse Taxonomie Project (NTP), was established to
relieve the administrative burden for both businesses and government
(Janssen et al., 2010). XBRL was at the basis of this project, which
makes this a perfect case study for this paper. Second, this perspective
includes activities that all companies are obliged to do on an annual
basis with strict rules for all involved. Over half a million companies are
active in the Netherlands. This makes it perfect for ICT since vast
amounts of data need to be processed, and all the clearly deﬁned rules
can be incorporated within the software. Yet B2G reporting is not easy
and requires an infrastructure for exchanging information, a structure
in which the data and the actual information is exchanged (see Fig. 1).
This structure is based on the distinction between the technology,
syntactic, and semantic interoperability (Putnik et al., 2005; Wigand
et al., 1997). Although there are more ﬁne-grained models, the use of
three layers is suitable for understanding the standards battle.
Information sharing starts with the meaningful information that
needs to be interchanged between parties. The information can be tax
information, certain statistics, annual accounts, or whatever information that is legally required by governmental bodies. It is structured in a
commonly agreed format to enable readability by others. In other
words, the information is ‘wrapped’ in certain syntactical structure.
This syntax is agreed on semantics so the parties at both ends of the
interchange can understand it. Finally, software is needed to translate
the information in the commonly agreed structure and exchange the
information over a technology infrastructure.
3.1. Alternative standards
In the late 1990s many standards were developed (e.g., verticals,
eGov, XML, X12, SGML, XBRL) for information exchange within certain
domains, and all were used by groups of users, mostly because of their
shared business or interests (Raman, n.d.). Although all these standards
are focused on improving the interoperability, their focus is diﬀerent.
The focus of applications domains varies, for example, for transport,
government or trade. Some standards focus on technical aspects,
whereas others deﬁne the data format and the meaning of the data. Also
in this period i XML/EDIFACT or ebXML was developed, which was the
internet-based version of EDIFACT (ISO, ISO/TS 20625, 2002). The
many diﬀerent standards caused fragmentation resulting in ineﬃciencies, resulting in a lack of interoperability or a necessity to operate multiple standards (Raman, n.d.). Paper-based exchange still occurs, although more and more has been digitized. XML and XBRL are
closely related. XBRL is an XML based technology speciﬁcally designed
to deal with the features of the reporting domain. The use of the XML
standard is less likely in this area as XBRL is better equipped. From the
literature (Garner et al., 2013), it is evident that EDI and XBRL are the
184
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implicitly mentioned in the secondary sources or one of the two interviews, we included them in our study. The result of this analysis can
be found in Supplementary File 2. This ﬁrst step resulted in 15 relevant
factors divided over four categories.
Next, we applied the BWM. We interviewed the two academics again
and conducted interviews with two new experts. These four experts determined the weights for each factor and the score of a standard on each
factor. One of the criteria for the selection of the experts was that we
wanted to include both practitioners and researchers in the study to have
both inside knowledge and an objective outside look. Furthermore, the
experts had to have ample knowledge about the topic. This meant that the
researchers had to have a track record of publications on the standards,
and practitioners had to have several years of experience in standardization. To decrease bias towards a certain standard, experts had to have a
background in both standards. To ﬁnd potential experts meeting these
criteria, we searched among universities and via LinkedIn. We consulted
with the key expert in the area of business to government data exchange
and asked him which persons could be considered experts in this area and
have comprehensive knowledge on the topic. The authors have closely
studied the proﬁle of each of the interviewees and based upon their proﬁle
it can be concluded that they are all experts in this area and have comprehensive knowledge on the topic. This resulted in two academics and
two practitioners. Table 1 provides background information about our four
experts.

two dominant standards. We now examine these two standards in more
detail.
Electronic Data Interchange (EDI) consists of system-to-system exchange of structured and standardized business data (Sokol, 1994). One
such format is called UN/EDIFACT (Electronic Data Interchange for
Administration, Commerce and Transport) maintained by the International Standard Organization as ISO:9735. The EDIFACT standard
provides the data structure and meaning of the data for information
exchange between companies and governmental organizations.
XML stands for Extensible Markup Language and is used to add
mark-up to data, which allow for describing the data elements. XML is
human and machine readable, thus making it more ﬂexible and simple.
XBRL (Extensible Business Reporting Language) is an open, international electronic business reporting standard that facilitates information
exchange between public and private entities and other organizations.
It is a derivative of XML and is also ﬂexible, human, and machine
readable. XBRL was developed from XML for the reporting arena. It is
report oriented instead of transaction oriented enabling drill down to
information and it can even transfer complete databases (Grey, 2005).
The development of the infrastructure requires trade-oﬀs between
keeping options open to ensure ﬂexibility and standardizing, enabling
the involvement of a large user base (Winne et al., 2011).
4. Methodology
To identify the key factors impacting the dominance of standards for
B2G data exchange, it is important to start with a framework that
consists of as many factors for standard dominance as possible so that
all possible relevant factors are considered. The framework developed
by Van de Kaa et al. (Van de Kaa et al., 2011) satisﬁes that criterion as it
is the most complete framework of factors for standard dominance to
date. Similar frameworks have been developed (Hill, 1997; Suarez,
2004) but these are all less complete.
We focus on the 23 ﬁrm level factors that have an impact on standard dominance for two reasons. First, the objective of the current
paper is to identify key factors that directly lead to standard dominance.
The 6 environmental factors of the framework of Van de Kaa et al. (Van
de Kaa et al., 2011) do not aﬀect standard dominance directly but have
an inﬂuence on the speed and likelihood of standard dominance (for
example, when network eﬀects so not exists in a market, multiple
standards may co-exist in that market). Second, the paper aims to give a
ﬁrst indication which business reporting standard has the best chances
of winning the battle. Thus, it would make no sense to include environmental factors in this analysis as the value of the environmental
factors such as network eﬀects would be the same when two standards
are compared as they compete in the same market.
We determined the relevance of each of these 23 factors. To determine whether a factor was relevant, we conducted two expert interviews with academics in the ﬁeld of EDI and XBRL and we analyzed
secondary sources (e.g., journal articles, news articles, and oﬃcial
websites). We ﬁrst conducted two interviews with experts with comprehensive knowledge on the topic. The experts were two academics
who studied EDI and XBRL in the Netherlands, but were not commercially involved in one of the competing standards and had no stake to
favor one over the other. We asked the expert to describe the most
important events of the development of the two standards. By asking
that question, the experts mentioned several factors explicitly or implicitly. We also explicitly asked whether certain factors mentioned in
the framework of Van de Kaa et al. (Van de Kaa et al., 2011) were
relevant in the battle. This resulted in a list of factors that were relevant
according to the experts. Additionally, we conducted a secondary data
analysis using the search terms standards battles, standardization,
XBRL, and EDIFACT. We searched for relevant articles in ISI Web of
Science, Scopus, and Google Scholar. This search was complemented by
newspaper articles that we found or that the two respondents pointed
us towards. If factors for standard dominance were explicitly or

4.1. BWM
To determine why a standard achieves dominance, we applied the
BWM, which is a type of Multi-Criteria Decision-Making (MCDM). A
MCDM problem can be generally described as a matrix as follows.
C1
A1 a11
⎡
A= ⋮ ⎢ ⋮
An ⎣ an1

…
…
⋱
…

Cn
a1n
⎤
⋮ ⎥
ann ⎦

(1)

where A1, A2, …, Am is a set of feasible alternatives, C1, C2, …, Cn is a
set of decision-making criteria and aij the score of alternative i with
respect to criteria j.
The goal of BWM is to determine whether XBRL or EDIFACT will
become the dominant standard by scoring the factors (above called the
alternatives). In reality, not every factor has the same weight. So, to
determine the total score for each standard, we used the equation
presented below.
n

Vi =

∑ wj aij
(2)

j=1

In this equation Vi is the total score for each standard. Various
methods have been used to determine the weights wj. Pairwise comparison method has been widely used, but most MCDM methods have
Table 1
Background, position, and expertise of respondents.

185

#

Background

Position

Expertise (besides business-togovernment data exchange)

1

Academia

Researcher

2
3

Academia
Industry

Full professor
Consultant

4

Industry

5
6

Industry
Industry

7

Industry

Senior managing
consultant
Developers
CEO/chair XBRL
Netherlands
Consultant

Process management and
standardization, Telecommunications;
CDMA and 3G
Governance of information exchange
Public administration, compliance design
& management
Information orchestration architectures
IT-infrastructure provider
Software company
Information exchange
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commitment of the regulators that chose XBRL for ﬁnancial B2G reporting was deemed very important. The Dutch Tax and Customs Administration has recently committed to XBRL as the main standard for
information exchange and has decided to remove the EDI-based
gateway. This means that companies can only report in XBRL in the
near future. The regulator made it obligatory to report in XBRL, thereby
showing commitment.
The interviewees rated timing of entry and current installed base as
the second and sixth most important factors (0.11 and 0.06). Indeed, in
the literature it has been argued that ﬁrms that enter the market early
can pre-empt the market and gain access to installed base of users
(Barney, 1991). Although EDI has the highest installed base, XBRL
provides certain beneﬁts in terms of ﬂexibility and oﬀers a one-stop
shop for providing information to multiple governments at the same
time. Initially the introduction of XBRL failed (the NTP initiates), but it
has recently become more successful (SBR).
To our surprise, regulator was rated as only the ﬁfth most important
factor (0.06). This was unexpected as the government is a key stakeholder in the choice of the standard. One explanation for this is that the
role of the regulator is not clear because various ministries are involved
(Interior, Finance, and Economic Aﬀairs), which each has diﬀerent
stakes and urgencies for adopting standards. A similar situation can be
observed in the case of standards battles that are fought in transition
economies such as China (Van de Kaa et al., 2013). Another explanation
could be that the factors regulator and commitment are intertwined, as
the regulator provides the commitment. When the experts assessed
commitment, they actually assessed the role of the regulator.
Technological superiority was expected to be very important due to the
large technological diﬀerences between the standards, and it was mentioned to be relevant in all primary and most secondary sources. Indeed,
one of the reasons why the government supported XBRL was that the
taxonomy could be easily updated. However, surprisingly, technological
superiority was rated as only the seventh most important factor (0.06).
XBRL is considered to be technologically superior compared to EDI due to
its ability to be extendable and ﬂexible. It also includes rules allowing
automatic exchange and extraction of ﬁnancial statements across heterogeneous technologies (Bharosa et al., 2015b; Grey, 2005). However, its
main beneﬁt is its ability to create a one-stop shop and lessen the administrative burden, which are not properties of the standard, but of the
implementation. Another explanation could be that technological superiority is probably very important in the early phases of adoption. However,
during later phases, when governments choose a standard, the government's level of commitment is more important than the technical aspects.

problems with pairwise comparisons consistency (Rezaei, 2015). The
BWM is very reliable and eﬃcient with respect to the data it needs
(Rezaei, 2015; Rezaei, 2016). It has been applied to some real-world
decision problems such as water resource management (Chitsaz and
Azarnivand, 2016), supplier selection and segmentation (Rezaei et al.,
2015; Rezaei et al., 2016), innovation management (Gupta and Barua,
2016), logistics performance measurement (Rezaei et al., 2018), R&D
performance measurement (Salimi and Rezaei, 2018), and sustainability assessment of technologies (Ren et al., 2017). We use this
method because (1) it uses a structured way to gather pairwise comparison data. In other words, asking the respondents to determine the
best and the worst and making the pairwise comparison of these two
reference points gives a logical structure to the comparisons; (2) it allows us to ask our respondents fewer questions compared to using a full
pairwise comparison matrix. For instance, we need n(n − 1) / 2 pairwise comparisons for the Analytic Hierarchy Process, another MCDM
method, whereas we need 2(2n − 3) pairwise comparisons for BWM.
(3) It is easy to understand and to revise. Respondents who have participated in surveys including BWM in previous studies have reported
this beneﬁt; (4) it produces highly consistent and reliable results.
We used the following steps to determine the preference and the
weights for the BWM. Step 1 deﬁnes a set of decision criteria. Step 2
determines the best (e.g., the most important) and the worst (e.g., the
least important) criteria. Step 3 determines the preference of the best
criterion over all the other criteria using a number between 1 (no
preference) and 9 (extreme preference). Step 4 determines the preference of all the criteria over the worst criterion. Step 5 determines the
weights using the following linear model (Rezaei, 2016).
In order to determine the optimal (most consistent) weights (wj)
with the pairwise comparisons (aBj and ajW), the maximum distance
between the pairwise comparisons and their corresponding weight ratios should be minimized. To this end, the following problem should be
formulated and solved:

min ξ
s. t.
|wB − aBj wj| ≤ ξ , for all j
|wj − ajW wW | ≤ ξ , for all j

∑ wj = 1
j

wj ≥ 0, for all j

(3)

Solving problem (3), the optimal weights w* and ξ* are determined.
ξ* shows the consistency level of the comparison system. Values closer
to zero show higher consistency.

5.2. Priorities for standards
5. Results
Table 3 presents the results of the BWM at the lowest level of analysis. It identiﬁes the diﬀerence in contribution to the total score of each
of the two standards. EDIFACT's total contribution is 0.37 compared to
XBRL's total contribution of 0.63, so it appears that XBRL has the
highest chance of achieving success. In the literature we can indeed also
see that XBRL has been used more and more frequently in recent years
(Bharosa et al., 2018).
Brand reputation and credibility contributes 0.06 to EDIFACT's total
score and 0.16 to XBRL's total score. This means that the diﬀerence of
0.10 favors XBRL in the battle for dominance. There are two possible
explanations. First, XBRL has become more mature and therefore the
actors become more credible and reliable. Second, EDI is more fragmented and many actors are involved in the various aspects. In the case
of XBRL there are fewer actors that are more easier to recognize.
Commitment contributes 0.02 to EDIFACT's total score and 0.09 to
XBRL's total score. This means that the diﬀerence of 0.07 favors XBRL in the
battle for dominance. Our explanation for this high score is that the largescale users such as governments were totally committed to XBRL as the
future standard, with little chance of an alternative emerging any time soon.

5.1. Weights for factors
We used a questionnaire to collect the data from seven interviewees.
We used the BWM and found the weights for categories and factors for
standard dominance as presented in Table 2.
The results show that, on average, the interviewees rated the format
support strategy as the most important category (0.43), followed by
other stakeholders (0.25) and characteristics of the format (0.25). The
characteristics of the format supporter were rated as the least important
category (0.07).
All interviewees rated commitment as the most important factor
(0.22). In the literature we can observe that commitment can indeed be
crucial (Van de Kaa et al., 2015). However, we did not expect this factor
to be the most important in this speciﬁc case. Few secondary sources
mentioned this factor, and only one expert mentioned it. Expert 3 stated
that EDIFACT had the reputation of being an old standard due to lack of
commitment of the backing organization. Furthermore, we suspect
there is a certain degree of overlap with the factor regulator, as the
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Table 2
Weights for relevant factors.
Factors

Expert 1

Expert 2

Expert 3

Expert 4

Expert 5

Expert 6

Expert 7

Local average weight

Global average weight

Characteristics of the format supporter
Brand reputation and credibility
Learning orientation

0.08
0.20
0.80

0.06
0.86
0.14

0.07
0.83
0.17

0.06
0.86
0.14

0.05
0.75
0.25

0.07
0.90
0.10

0.08
0.14
0.86

0.07
0.65
0.35

0.04
0.02

Characteristics of the format
Technological superiority
Compatibility
Complementary goods
Flexibility

0.34
0.28
0.32
0.12
0.28

0.11
0.14
0.56
0.06
0.24

0.32
0.11
0.11
0.56
0.22

0.11
0.14
0.56
0.06
0.24

0.24
0.25
0.25
0.37
0.13

0.48
0.56
0.11
0.22
0.11

0.16
0.18
0.12
0.65
0.05

0.25
0.24
0.29
0.29
0.18

0.06
0.07
0.07
0.05

Format support strategy
Pricing strategy
Timing of entry
Distribution strategy
Commitment

0.13
0.14
0.28
0.09
0.49

0.57
0.11
0.25
0.06
0.59

0.43
0.06
0.43
0.06
0.46

0.57
0.11
0.25
0.06
0.59

0.36
0.05
0.22
0.29
0.44

0.35
0.44
0.17
0.05
0.34

0.60
0.05
0.11
0.14
0.70

0.43
0.14
0.24
0.11
0.52

0.06
0.11
0.05
0.22

Other stakeholders
Current installed base
Big ﬁsh
Regulator
Suppliers
Network of stakeholders

0.44
0.36
0.20
0.30
0.08
0.04

0.26
0.41
0.18
0.26
0.11
0.04

0.18
0.05
0.19
0.56
0.12
0.08

0.26
0.41
0.18
0.26
0.11
0.04

0.36
0.04
0.31
0.11
0.31
0.23

0.10
0.12
0.31
0.04
0.06
0.47

0.16
0.30
0.27
0.27
0.11
0.06

0.25
0.24
0.23
0.26
0.13
0.14

0.06
0.06
0.06
0.03
0.03

6. Discussion and conclusion

expected XBRL to have already achieved dominance some time ago.
However, we can observe that successful adoption is just beginning to
emerge (Bharosa et al., 2015a; Troshani et al., 2015). The underlying
theoretical reason can be that EDIFACT was introduced earlier and has
built up a large installed base of EDIFACT based systems. The costs to
switch to the new XBRL standard are therefore high. Therefore, it might
take a bit longer before XBRL can achieve dominance.

There is limited understanding in the importance of factors inﬂuencing the adoption and substitution of standards. The goal of this
paper was to determine the relevant factors, their importance for
standard dominance for the case of B2G data exchange, and to determine the probable winner. By conducting a literature review and
interviewing two experts on this topic, we identiﬁed ﬁfteen relevant
factors, which were used as input for a BWM analysis to determine the
weights of these factors. The weights of the factors were determined by
our four experts. The factors that give XBRL an edge over EDIFACT are
commitment, the regulator, ﬂexibility, and compatibility. These factors
can be used to stimulate adoption.
The conclusions of the experts suggest that XBRL will have a high
chance of achieving dominance and of replacing EDI as the standard for
business reporting in the future. Indeed, we can observe that the market
is moving towards XBRL, and our research suggests that it will likely
continue to do so. In fact, given the major investments in XBRL for over
a decade (Bharosa et al., 2015a; Troshani et al., 2015), one would have

6.1. Contributions, implications, limitations, and areas for future research
We contribute to the literature on standards battles by showing that
the process of standard selection can be modeled and that weights for
factors for standard dominance can be determined. Our ﬁnding suggests
that the outcome of a standards battle is not merely dependent on path
dependencies and random idiosyncratic events as is argued by evolutionary economists (Arthur, 1989). Other factors can be used to explain
the outcome of standards wars. We build on ongoing research that assigns weights to standard dominance factors (Van de Kaa et al., 2014b;
Van de Kaa et al., 2014c) by studying these factors in the case of B2G

Table 3
Standard scores for factors.
Factors

EDIFACT standard score

XBRL standard score

EDIFACT contribution

XBRL contribution

Diﬀerence

Characteristics of the format supporter
Brand reputation and credibility
0.04
Learning orientation
0.02

0.27
0.62

0.73
0.38

0.06
0.04

0.16
0.02

0.10
0.02

Characteristics of the format
Technological superiority
Compatibility
Complementary goods
Flexibility

0.06
0.07
0.07
0.05

0.26
0.14
0.67
0.23

0.74
0.86
0.33
0.78

0.01
0.01
0.05
0.01

0.02
0.05
0.02
0.04

0.01
0.04
0.03
0.02

Format support strategy
Pricing strategy
Timing of entry
Distribution strategy
Commitment

0.06
0.11
0.05
0.22

0.31
0.30
0.39
0.18

0.70
0.70
0.61
0.82

0.02
0.02
0.03
0.02

0.04
0.05
0.04
0.09

0.02
0.03
0.01
0.07

0.06
0.06
0.06
0.03
0.03

0.33
0.43
0.41
0.47
0.52

0.67
0.58
0.59
0.53
0.49

0.01
0.03
0.02
0.02
0.02
0.35

0.03
0.03
0.03
0.02
0.02
0.65

0.01
0.01
0.01
0.00
0.00

Other stakeholders
Current installed base
Big ﬁsh
Regulator
Suppliers
Network of stakeholders
Total score

Factor weights
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data exchange. Although the BWM has been applied in some case studies (Chitsaz and Azarnivand, 2016; Gupta and Barua, 2016; Ren et al.,
2017; Rezaei et al., 2015; Rezaei et al., 2016), it has not been applied
frequently, and we illustrate the applicability of the method for the case
of B2G data exchange. A practical implication of this research is that we
provide a ﬁrst indication that XBRL will become the dominant standard.
As such we decrease the uncertainty for both ﬁrms and policy makers in
their choice for a B2G data exchange standard.
The main limitation of this paper is that we only interviewed seven
experts. Although we tried to limit bias, future research could interview
more experts. Furthermore, this paper focuses on the stage at which two
standards are ﬁghting for market success. However, as put forth by
Suarez (Suarez, 2004), the technology life cycle of a standard involves
more stages and the importance of factors for standard success may
diﬀer depending on these speciﬁc stages. Contextual factors may inﬂuence the outcomes of the study and generalization of the ﬁndings
should take this into account. For example, in some countries the regulator is more prominent and legislation is used to enforce the use of
standards. Nevertheless the result might be generalizable to countries
taking a similar approach. We recommend conducting cross-country
studies to investigate the diﬀerences between countries and identify
contextual factors.
Future research may apply our method to assign weights to factors
for standard dominance in various stages of the technology life cycle. In
fact, Anantapantula (Anantapantula, 2017) has shown that this is possible for the battle between EDIFACT vs XBRL for the context of B2G
data exchange in India. Future research could study more battles for
standard dominance in the area of B2G or business to business data
exchange or in other contexts such as block chain technology or additive manufacturing to attempt to assign weights for standard success
in these speciﬁc contexts.
Supplementary data to this article can be found online at https://
doi.org/10.1016/j.techfore.2018.07.041.
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