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Preface
The concept of highly integrated and IT-supported information supply chains, summa-
rized by the term Integrated Business Reporting, has increasingly moved into the fore-
ground of research interest. Current discussions on the improvement of intra-enterprise 
and extra-enterprise reporting processes cannot be realized without a clear and uniform 
description of the involved elements. Facing a constantly changing operational and 
analytical application landscape, individual research projects are not sufficient to build 
a complete understanding of the research issues within the XBRL community. Based 
on the idea of supporting the information flows within enterprises and across complex 
information supply chains the eXtensible Businesses Reporting Language (XBRL) is 
established as a standard that supports intra- and inter-enterprise reporting as well as to 
a variety of information consumers. A key objective of the XBRL standard is to in-
crease the efficiency of the usage of information systems at the interface of business 
management and information technology. Today, the information integration market is 
fragmented to a considerable degree. Many proprietary solutions are used, from which 
no solution fulfills the complete requirements of a Web-oriented world. In these cir-
cumstances, XBRL works as a multifaceted solution. XBRL can be used to intercon-
nect information systems in order to realize a wide variety of data exchanges. 

The aim of this anthology is to analyze the social and technical nature and role of 
XBRL in information supply chains and capital markets along with analysis of the 
XBRL standard and taxonomies. The book provides a more critical view of XBRL 
from a research perspective. Included papers present different projects in the XBRL 
area as well as indicating future directions for XBRL research. The anthology

presents the latest research findings from international XBRL researchers; 

familiarizes the reader with the implications of XBRL research; 

presents latest research projects within the XBRL community; 

offers perspectives for researchers, standard setters, computer scientists and 
market and business participants; 

indicates future directions for the XBRL standard. 

Based on this background the current research questions are taken up and discussed 
from different perspectives in this anthology. Looking from a technical perspective, 
the research spectrum encompasses the internal perspective on up to the final user 
layer. Apart from these technical issues there are also key socio-technical aspects, 
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which are vital to our understanding of XBRL adoption and use. In order to present 
this multilayered view of XBRL, the anthology has been divided into three main sec-
tions.

The first section covers broad questions of the role that XBRL plays in the broad in-
formation environment, with a focus on economic, adoption and usage concerns. 

The second section addresses domain issues, not only in the traditional area of finan-
cial reporting but also in broader compliance and business reporting. 

Finally, the papers in the third section discuss some of the technical questions asso-
ciated with XBRL and with the interaction of XBRL and other IT domains. 

We trust that the papers in this anthology will appeal to readers in IT functions within 
organizations, software houses, participants in a variety of information supply chains 
and, of course, researchers within several disciplines. These papers represent the state 
of the art in XBRL research. The papers in the anthology demonstrate that XBRL re-
search is vital and active. Yet, there is clearly a need for more research in all aspects of 
the XBRL endeavour.

We thank the individual authors, who were able to write their papers despite busy ca-
lendars. We thank André Graening and Harald Kienegger for their assistance with edi-
torial revisions. We are particularly pleased with the co-operation with the DUV pub-
lisher and particularly thank Ute Wrasmann and Anita Wilke. 

Finally, we wish productive reading for the readers of this anthology. Please use our e-
mail addresses for any communication on the issues raised in the book: rog-
er@debreceny.com, carsten.felden@bwl.tu-freiberg.de and maciej.piechocki@bwl.tu-
freiberg.de. 

Roger Debreceny, Carsten Felden, Maciej Piechocki 

Preface
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1 Introduction 

The XBRL 1.0 specification, or more accurately XFRML 1.0 specification, was re-
leased in 2000. This was only some two years only after the proposals by Charlie 
Hoffman to the AICPA and the first serious academic discussion of applying XML 
technologies to business and financial reporting (Debreceny et al. 1998; Hoffman 
1999; Lymer et al. 1999). In the intervening period, we have seen a rapidly increasing 
level of interest in the policy implications of XBRL. A search of XBRL on 
Google.com returns an extraordinary 1.4m links. Similarly, a search on bibliographic 
databases such as ABI/Inform discloses more than five hundred papers from the aca-
demic and professional literature. In what is a relatively short period of technology 
adoption, the XBRL world has also seen significant maturing of specifications, archi-
tectures, taxonomies and software tools. In an important third dimension of adoption, 
the XBRL organization itself has matured significantly over this period. XBRL Inter-
national and its national jurisdictions are comprised of more than four hundred corpo-
rations, agencies and not-for-profit organizations. These foundational elements have 
clearly been vital for the observed adoption of XBRL in important information supply 
chains. Whilst not at the rate that early proponents might have suggested (e.g. Coffin 
2001a, 2001b; Hannon 2000), the use of XBRL within areas such as credit monitoring 
of financial institutions and in reporting corporate performance to a variety of securi-
ties markets does signal that XBRL has become a core enabling technology in business 
reporting. 

There are, however, many challenges facing both XBRL and the XBRL research 
community. Whilst on the surface, the search evidence provided in the previous para-
graph indicates a level of interest and maturity on a par with XML standards such as 
RDF, XML Query or sectoral XML standards including ebXML and UDDI. When 
digging a little deeper, however, it becomes clear that the state of XBRL knowledge 
development is not quite as promising as the citation statistics might suggest. Much, 
perhaps most, of the literature is professional in nature and in a largely expository 
mode. There are less than twenty peer-refereed research studies that systematically 
address XBRL from socio-technological, technical or business or financial reporting 
perspectives. This is hardly indicative of vital support in the research community for 
the future development or adoption of XBRL. The papers in this volume provide an 
indication of the future directions for XBRL research in several important dimensions 
of XBRL as a technology and XBRL as a socio-technical artifact. I now survey the 
current state of XBRL research using these studies as a representative sample of the 
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future direction for XBRL. Unfortunately, there is no current survey of research trends 
or needs. The closest that exists to such a survey is Debreceny et al. (2005). As I pro-
ceed to survey the research questions that face the XBRL community, I will draw on 
the relevant elements of that paper.  

The remainder of this paper proceeds as follows: In the next section, I discuss the ap-
plication of XBRL as a generic solution for information exchange. I first address ques-
tions of where XBRL fits within broader societal settings which allows us to better 
understand directions for XBRL adoption. I then address the application of XBRL in a 
series of disparate knowledge domains. Some of those domains are aligned with the 
traditional focus of XBRL in financial reporting. Others, however, move well beyond 
this domain. The penultimate section addresses research questions of technology. A 
key direction that comes from the papers in this volume is the way in which XBRL is 
being seen as a technical foundation for broader information exchange than was envi-
saged by those that sketched out XBRL as a solution strictly for business reporting, 
and particularly for financial reporting. In the final section, I address some overall 
challenges for research in XBRL. 

2 XBRL in a Socio-Technical Setting 

It is easy to see XBRL as a technology or an elegant (or perhaps not so elegant) solu-
tion to, without recognizing that as Locke and Lowe point out, XBRL is part of a 
broader set of organizational and sociological relationships within both national and 
international settings. The original design of XBRL established the standard as a ge-
neric solution to business reporting needs. Particular knowledge domains are 
represented in taxonomies, rather than in the specification. This deliberate design flex-
ibility coupled with the multi-lingual foundations of XML allows XBRL to be used in 
a wide variety of reporting environments around the world. Locke and Lowe employ 
Actor Network Theory (Bruni and Teli 2007; Doolin and Lowe 2002; Latour 2005; 
Law and Hassard 1999) to analyze the relationships of XBRL players within a com-
plex influencing and adoption environment.  

Locke and Lowe identify the key constituencies within the XBRL community and then 
their interaction with the XML community and the various constituencies of reporting 
domains. There is little direct interaction between these latter two constituencies. In 
some fashion, not yet well researched and understood, the XBRL plays an interme-
diary role between the XML community and the domain-specific information supply 
chain actors. The former group has strong technical foundations coupled with a broad 

Ro
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understanding of the need for high-semantic web content (Berners-Lee et al. 2001; 
Berners-Lee 1998). The XML community is unlikely to have a detailed and clear un-
derstanding of the needs of particular supply chains. Conversely, the participants with-
in various information supply chains are unlikely to be able to evaluate alternative 
technical solutions to improve the effectiveness and efficiency of their supply chain. 
Just how far beyond the historical foundations of financial reporting the XBRL com-
munity can push adoption remains to be seen.  

The nature of adoption path is also considered by Locke and Lowe. They consider Us-
er, Task, Technology, and External environment in their model. A particular are of re-
search interest that is also under-researched is the application of XBRL within internal 
organizational information and reporting environments. The interaction between uses 
the Global Ledger taxonomy (www.xbrl.org/GLTaxonomy/ Garbellotto 2007; Hase-
qawa et al. 2004), financial reporting taxonomies and internal reporting environments 
is ripe for a wide variety of research investigations (see also Debreceny et al. 2005, 
200).

Pinsker addresses a somewhat narrower but more manageable question, which is the 
issue of XBRL and firm continuous disclosure (Benston et al. 2003; Debreceny and 
Rahman 2005; Lymer et al. 1999; Skinner 2003). Pinsker interestingly proposes appli-
cation of Computer Mediated Communication Apprehension (CMCA) (Scott and 
Timmerman 2005) to our understanding of how enterprises might apply XBRL to con-
tinuous disclosure. Perhaps less interestingly, Pinsker suggests using the well-
established Technology Acceptance Model (TAM) as an appropriate research para-
digm for understanding perception of XBRL in adoption decisions. I am not convinced 
of the effectiveness of TAM or its variants to analyze XBRL adoption but Pinsker is 
making an important point. Perception is reality when it comes to technology adoption 
and we need to understand this when we come to research XBRL adoption. Equally, 
Pinsker’s concern with absorptive capacity of entities is also an important notion (Co-
hen and Levinthal 1990; Lane et al. 2006; Phelps et al. 2007). There has been much 
discussion of the cost-benefit analysis of XBRL adoption (Debreceny et al. 2005, 197-
198). Determining the absorptive capacity of potential adopters will be an interesting 
research question. Pinsker sets out a number of testable hypotheses and we need re-
search to address these hypotheses. 

Clearly economic factors are an important consideration in any understanding of 
XBRL as a socio-technical artifact. Wagenhofer provides an overview of the economic 
interplay between organizations and users of performance data and the role that infor-



mation technologies including HTML and XBRL play in the intermediation between 
these parties. Importantly, Wagenhofer points to the key role played by regulators and 
by the auditing process in improving information quality. Wagenhofer reminds us that 
it is all very well to discuss the technical aspects of the socio-technical paradigm, but 
we ignore the role of those that add value to the information and transmission at our 
peril.

Locke and Lowe point to the difficulty of conducting research in the interaction of ac-
tors within the XBRL ecosphere and the various uses of XBRL. Given the importance 
of XBRL and the extent of interest in the technology, it is easy for researchers to pro-
vide a solid justification for their research endeavors. There are many ways to over-
come the barriers to research on XBRL. Even though we are nearly a decade into 
XBRL development and adoption, it is still a relatively early stage in the history of 
XBRL. Having survived the initial stages of the adoption lifecycle, XBRL moves into 
a more mature and in many ways more interesting phase of development. Many differ-
ent research techniques will be required to address questions of XBRL’s socio-
technical settings. Case studies (Chang and Jarvenpaa 2005), Delphi studies (Baldwin 
et al. 2005), surveys and experimental studies are all appropriate research methodolo-
gies for this stage of XBRL development.  

3 XBRL Knowledge Domains 

Applying XBRL to a variety of knowledge domains is, as might be expected, the focus 
of a number of studies in this book. Moving XBRL taxonomy development and XBRL 
adoption beyond the realm of business reporting to other areas of reporting assessing 
XBRL against other metadata standards such as RDF and OWL (see 
www.w3.org/2001/sw/; Kitcharoensakkul and Wuwongse 2001; Lee and Goodwin 
2006). The business case for XBRL is not as clear the further one moves from business 
reporting in general and financial reporting in particular. Piechocki et al. have underta-
ken a systematic analysis of the application of the European Union 2002/91/EG guide-
line on the Energy Performance of Buildings. Interestingly, Piechocki and his col-
leagues have systematically applied basic principles for information exchange applied 
within the European Union. In addition, they employ DIN ISO 9126, which is an in-
ternational standard that defines software quality criteria. Piechocki et al. find that 
XBRL meets both the EU and 9126 standards. Piechocki et al. do not, however, apply 
other metadata standards such as RDF, using the same criteria. This is a new and im-
portant area of XBRL research. Other case studies will be necessary and comparisons 
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with other metadata standards might be applied in such case studies. An outcome of 
such research may be a methodical approach to determining which metadata standard 
has comparative advantages in differing information supply chains. 

If we draw back within the more comfortable boundaries of the financial reporting 
domain, there are many open research questions. Locke and Lowe raise interesting 
questions on the relationship between XBRL and accounting standard setters (see also 
Debreceny et al. 2005, 200). My working hypothesis is that there is only the slightest 
of links between accounting standard setting and standard setters. For example, the 
Chair of the IASB addressed the 14th XBRL international conference in Philadelphia. 
In his address, Sir David Tweedie spent most of his time on developments with IFRS 
and convergence between US GAAP and IFRS. He made much of the potential of 
XBRL to aid use of IFRS: “We at the IASB and the IASC Foundation (our oversight 
organisation) view XBRL as an important tool that will enable these users to take full 
advantage of the increased comparability and transparency offered by IFRSs” (Twee-
die 2006). Not a word, however, on how XBRL might influence the setting of account-
ing standards. Yet, clearly, there is much that XBRL can do to allow financial report-
ing to move beyond the iron grip of paper-based publication paradigms (Ijiri and Kelly 
1980; Johnson 1970; Sorter 1969). Research on this question is effectively a null set 
and there is much yet to be done - we do not even have a catalog of how XBRL could 
be applied to allow interactive reporting of assumptions underlying financial state-
ments. Teixeira also addresses this issue, albeit somewhat more tangentially, and is 
clearly not hopeful of ready solutions that would allow multi-GAAP reporting. Wa-
genhofer also speculates on how accounting standards setting would change if events 
were atomically tagged with XBRL metadata. 

If we retreat further into the XBRL comfort zone of financial reporting, we come to the 
important question of inter-taxonomy comparability. Arguably the most important 
comparison are the similarities and differences in measurement and disclosure prin-
ciples under US Generally Accepted Accounting Principles (GAAP) and International 
Financial Reporting Standards (IFRS) (Nobes 2006; Tarca 2004). After reviewing 
state of convergence projects between these two bodies of knowledge, noting the 
forthcoming developments with the US GAAP taxonomy, Sir David observed in his 
2006 speech: “It is my belief that we would be missing an opportunity if we failed to 
account for convergence considerations when the US GAAP XBRL taxonomy is being 
developed. To the extent that US GAAP and IFRSs are converging, so should the 
XBRL taxonomies. We would not want different tags for a particular item, if they are 
the same under both accounting standards, to provide different results” (Tweedie 
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2006). These issues are addressed from a policy and research level by Teixeira and at 
an operational level by Swanson et al. (see also Debreceny et al. 2005, 193, 199). 
Teixeira reminds us that not only are there important measurement differences be-
tween US GAAP and IFRS but disparities in disclosure. Some of these disparities are 
tractable, but most are not. The need for research on inter-GAAP taxonomy interope-
rability is urgent – and long overdue. 

Staying within the financial reporting domain, a first attempt at understanding the dif-
ferences between the US GAAP and IFRS taxonomies, using a major international 
corporation has been undertaken by Swanson et al.. Swanson and his colleagues ana-
lyze both measurement and disclosure issues between US GAAP and IFRS. They then 
assess the ability of the US GAAP and IFRS taxonomies to represent the reporting for 
the same corporation – BHP Billiton. Unfortunately, Swanson et al. find many issues, 
particularly with the income statement. Some of these issues are probably intractable 
because of fundamental disclosure differences. Some, however, arise because of dif-
ferences in taxonomy design which is tractable within the broader XBRL community. 

4 XBRL and Related Technologies 

Whilst research and writing on XBRL has long discussed adoption and the socio-
technical nature of the standard, interrelationships with other relevant technology 
streams is relatively new. The contributions of Chamoni, Gluchowski and Pastwa and 
Felden each, in their very different ways, demonstrate how XBRL can potentially be 
applied in areas far beyond the original design objectives for the standard. 

Much of the interest with XBRL within organizations has focused on employing 
XBRL GL in a primarily transaction-oriented focus. Klement shows exactly how such 
an integrated system that, additionally, can be linked to external reporting using XBRL 
financial reporting taxonomies. He shows that well designed XBRL systems can allow 
drill down from final reports to atomic transactions. Chamoni takes us down a quite 
different path. Chamoni analyzes the interrelationship between XBRL and business 
intelligence (BI). XBRL was not designed explicitly as a BI technology. It was de-
signed as a metadata representation language. Yet as Chamoni notes, XBRL may pro-
vide a foundation for BI at a much higher level of abstraction than might have first 
been envisaged. Chamoni describes an interesting maturity model for BI. In this mod-
el, Chamoni portrays XBRL playing a native role in areas such as text mining and web 
reporting. While an important first step, the study by Chamoni provides only a tanta-
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lizing preview of future XBRL-based BI implementations. There is a clear need for 
case studies and research pilots that would test the propositions made by Chamoni. 

Exploring a similar theme, Felden explores the use of XBRL in a multi-dimensional 
knowledge environment. Surprisingly, given the foundations of XBRL in accounting 
and financial reporting, which at least implicitly deals with multidimensional informa-
tion (Ijiri 1982, 1987; Ijiri and Kelly 1980; Mattesich 1964), the XBRL specification 
dealt with multidimensional information in a somewhat naïve fashion. The recent add
on XBRL Dimensional Taxonomies (XDT) goes some way to overcome the weak-
nesses of the XBRL specification. Following an analysis of reporting in the energy 
sector, Felden finds that XBRL and XDT has the potential to perform highly sophisti-
cated multidimensional tasks such as directly facilitating OLAP solutions. Again, 
however, the future described by Felden gives rise to a desire for more realized case 
studies and practical work benches.  

As an XML standard, XBRL is explicitly designed to meet only specific needs. There 
is, for example, no concern with security in XBRL given a host of XML security solu-
tions. Similarly, there is effectively no direct support for transport layer in XBRL. 
Gluchowski and Pastwa provide a process model for the transport of XBRL metadata, 
within the complex information environment that characterizes the supervision of fi-
nancial institutions within the realm of Basel II. Gluchowski and Pastwa describe a 
potential - but not realized - Referential Architecture for linking transactional systems 
in the clients of financial institutions via financial institutions and up to regulatory 
agencies. To be repetitive, it will be interesting to see these architectures tested first in 
the research laboratory and then in practical case studies. If we take the adoption of 
XBRL in financial reporting as an exemplar, we can see that the workbenches created 
by, for example, Charlie Hoffman in the late 1990s or by PricewaterhouseCoopers for 
Nasdaq, were highly influential.  

Finally, we come to the question of where XBRL fits within the broader XML stan-
dards environment. Schmitt takes us on a very important path. Is XML a necessary 
foundation for XBRL, but only a foundation? Or, alternatively, can the XML technical 
community draw upon other XML standards to undertake tasks for which there is no 
readily available XBRL solution. Schmitt undertakes a qualitative assessment of vari-
ous XML standards including XSLT, XPath and XQuery. Fortunately for the XBRL 
community, the author finds that a significant number of XML standards have the po-
tential for direct interaction with XBRL. Much yet remains to be done to test directly 
these conclusions. For example, Schmitt finds that SQL/XML has the potential to op-
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erate on XBRL data for purposes of mapping, transformation and reporting 
(www.sqlx.org; Funderburk et al. 2002). Schmitt notes that the next stage in his re-
search program is to create full-text retrieval techniques that bind together XBRL and 
other XML standards. This work is important and urgent.  

The work by Chamoni; Gluchowski and Pastwa; Klement and Schmitt and Felden 
would seem to provide many post-graduate students in computer science and informa-
tion systems with a host of research opportunities.

5 Conclusion

The papers in this volume provide tangible evidence of the current and future state of 
XBRL research. The fact that this study is being published in that oldest of knowledge 
mediums, the paper-based book produced with moveable type, shows that tested tech-
nologies are not easily replaced by new technologies. XBRL does, however, seem to 
have met a survivorship test. In discussions and presentations on XBRL I have often 
made the prediction that XBRL data will be transmitted across networks long after I 
have shuffled off this mortal coile, to quote Shakespeare in Hamlet. Of course, I will 
not be able to directly test this hypothesis and will leave that to other parties. Yet, de-
spite the clear and important long-term adoption of XBRL, there is much yet to do in 
the XBRL research field. I trust that the intellectual, societal and technical foundations 
of XBRL will have largely been resolved before that aforementioned untimely event. 
The shape of that research agenda is relatively well understood and a number of differ-
ent research strands are well explicated in this volume. Meeting that research agenda is 
quite a different challenge, however. In this paper, I have repeatedly called for more 
case studies, more theoretical contributions, more test beds and more real world im-
plementations. Many of those research tasks will require interdisciplinary approaches. 
Journal editors will equally need to be innovative in the way that they approach re-
search into XBRL, which is at this stage still highly speculative and tentative. The 
XBRL research community has, however, the potential to add to the overall objectives 
of the XBRL endeavor – an endeavor that has the potential to add significantly to so-
cietal integration. 
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1 Introduction 

The Extensible Business Reporting Language (XBRL) is a grammar based on XML 
that is defined and described in the XBRL 2.1 specification. Instance documents are 
created by combining XBRL taxonomies and linkbases with data (facts) for a particu-
lar context. An alternative view is, XBRL is a mechanism for communicating informa-
tion for decision-making between interested parties based on a generally accepted way 
of representing and digitally transmitting symbols of actions and events. XBRL may 
be both of these and many other things depending on how we frame our methodologi-
cal understanding for the purposes of research. In this section we present an approach 
that conceives XBRL as a socio-technical object in the tradition of post-social perspec-
tives (Knorr Cetina 1997; Latour 1996, 1999). 

XBRL may be seen as a technological artefact looking to act as a solution to a prob-
lem. It is afforded equal status as an actor in a network of relations that come together 
in the construction of a complex socio-technical object. From this perspective XBRL 
is much more than a metadata standard designed to enable advances in business report-
ing. XBRL becomes the outcome and at the same time the facilitator of complex lin-
kages creating a network of connections among institutions, individuals and other 
technologies associated with compiling and delivering business reports and submis-
sions to government agencies and regulators. It is the effects of these socio-technical 
arrangements that our research seeks to explain. XBRL and its impact within account-
ing and business reporting and more broadly its impact on business and social ar-
rangements are rich topics for research from the postsocial perspective. In this section 
we explore the potential for research by examining some applications of this research 
programme to XBRL. 

Much of the literature to date on XBRL has followed the course of business fads (Ab-
rahamson 1996; Scarbrough, Swan 2001). It has been building a significant volume of 
articles, but much of the material published has followed a predictable pattern of pro-
fessional publications that focus on the promotional while tending to pay much less 
attention to the problems associated with the technology1. There are very few academ-
ic research articles published on XBRL so far2. This reflects the lack of knowledge 
about XBRL amongst accounting and Information Technology (IT) academics and the 
difficulty of examining aspects of a technology that is unsettled. 

1  A representative sample form over the period of XBRL’s development include: Boyd, Teixeira 
(2004a); Coleman (2002); Cover (2000); Hucklesby, Macdonald (2000, 2004); Strand et al. (2001); 
Teixeira (2005); Zarowin, Harding (2000). 

2 See for example: Debreceny and Gray (2001); Bovee et al. (2002); Hodge et al. (2004).
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XBRL may be seen to occupy a somewhat tenuous position at present. From a re-
search perspective the relative lack of implementations precludes the application of a 
number of research approaches such as surveying users or undertaking case studies. 
This situation is expected by XBRL proponents to change over the next few years. We 
believe that a postsocial and socio-technical perspective will open up a programme of 
research that will be of benefit to understanding XBRL as a technical object embedded 
in relationships with other objects and social settings (Bloomfield, Vurdubakis 1997; 
Law 1996, 2002; Lowe 2004; Knorr Cetina 1997; Knorr Cetina, Bruegger 2002; see 
also Giddens 1990, 1994). 

The interaction or potential interaction of the technology with users and the features 
and characteristics of the social settings which surround the development of the tech-
nology become critical to understanding why it develops as it does. Taken together 
these approaches seek to enable research that tries to examine shortfalls in the manner 
in which the technology is developed or deployed and how we might better predict its 
trajectory as a successful innovation (Appadurai 1986; Kopytoff 1986; Mueller and 
Carter 2005). 

This approach offers the potential for valuable research into where and why XBRL is 
as it appears to be and insights into how and why it may mature into an accepted inter-
national business reporting digital communication standard or potentially “miss the 
mark”. It directs our attention to the complex relationships and forms that objects in 
society may take and allows scope for our studies to focus in on specific times and 
places or to encompass XBRL’s global nature. 

The scope for research is extensive. Our aim in this section is to focus attention on the 
socio-technical aspects of XBRL in a way that we hope highlights XBRL’s develop-
ment and diffusion into the business community. We see this as being affected by as-
pects of how the technology is presented to its potential users who are many and va-
ried. This is not just a matter of superficial notions of how best the technology might 
be sold to interested parties – it is a more fundamental examination of such things as: 
the breadth of expertise involved in development; aspects of governance; tracing the 
biography of the technology and concerns about the ability of the technology to enrol 
allies and supporters. 

The section seeks to provide a broad introduction to the postsocial and socio-technical 
approaches to researching XBRL. In the next section the theoretical perspective is out-
lined and a summary of influences from the literature provided. Section 3 relates this 
material more specifically to XBRL and uses a diagram as a construct for a general 
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illustration of how we see the postsocial perspective may be applied. The following 
section describes three specific XBRL research projects as exemplars. Some conclud-
ing comments that include a description of the challenges faced in undertaking re-
search of this type complete the chapter. 

2 Socio-technical Objects and their Impact on Social Relations 

This section of the paper presents a brief outline of the broad theoretic framework that 
we employ. Postsocial refers to hypothesised changes in the composition of society 
and social arrangements (Knorr Cetina 1999; Latour 1996, 1999). Authors argue from 
this perspective that social relations can no longer be seen as structured solely as a 
consequence of human interactions but that it is increasingly the case that our lives and 
culture are influenced by our reliance on technology and our relationships with tech-
nological objects (Latour 1987; Law 1999, 2002). Socio-technical perspectives, in 
part, draw from the ideas contributed by postsocial theorists on the increasingly impor-
tant place of technology in structuring society (Knorr Cetina 1997, 1999; Lash 2001; 
see also Giddens 1990, 1994). Socio-technical object are understood to include both 
the hardware of technology, such as mobile phones and laptop computers, and virtual
objects such as computer software, accounting packages and ERP systems, email and 
other types of ICT technologies. These objects are socio-technical in at least two re-
spects: they only work in settings that are constituted by humans; and they are of 
course also the product of human creativity. XBRL is such a technology, a socio-
technical object which is intended to enable improved business communication. At the 
same time it will produce many side-effects by affecting how individuals and institu-
tions who come in contact with the technology work. Some of these side-effects will 
be unanticipated but may nevertheless be of significance (Ciborra et al. 2001). 

We conceive XBRL to be a socio-technical object which will both impact and be im-
pacted by social arrangements as it develops. Our view from a socio-technical perspec-
tive is that the development of XBRL the technology and of organizational networks 
of which it is a part will evolve in an unpredictable and organic way. It follows that the 
development of such technologies is a complex process which engages aspects of the 
technical, social and political in a heterogeneous collection of objects and actors 
(Knorr Cetina 1999, 2001; Latour 1993, 1999; Law 1986, 1999, 2002). 

Table 1 provides a summary of the main conceptual underpinnings of our research 
perspective. We draw from a range of literature that has in common its emphasis on 
the role of the object in constituting society as we experience it, an acceptance of the 
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heterogeneous nature of social arrangements and a constructionist understanding of 
society, facts and technology. The consequence of this combination of perspectives is 
that it makes little sense to study the technology in isolation from its social context. In 
order to understand how XBRL has and will develop and the effects it may have on 
business reporting and accounting practices we need to examine the broader social and 
objectual relations within which it is set. This means that our research should consider 
aspects of the nature of the technology and in relation to any competing technologies 
that might be available or perhaps become available. But that in addition to this we 
need also to examine the broader social and organizational arrangements that are in-
volved in fabricating XBRL.  

Table 1: Theoretical Framework for Research Using a Postsocial Perspective, (adapt. Lowe 2004) 

Level of theorization   Theoretic Research Framework 

Social theory/ 
concepts

Postsocial relations/technological forms of life 
A move toward post-social relations, reflecting an ontology based upon a 
depth of understanding of social relations (Knorr Cetina 1999; Lash 
2001). Some of the aspects identified in this literature include: an 
increased reliance on relations with objects (both of a solid technological 
character and an ephemeral knowledge based nature; the increased inci-
dence and experiencing of generic spaces; a faster pace of life (at least in 
the developed world) and the pervasive influence of ICT (information 
and communications technologies).  

Implications and effects 
at the social and cultural 
level

A knowledge based society 
One interpretation of a knowledge society is that it is composed of social 
arrangements which are based on knowledge. Social culture and work 
relations are increasingly affected by technologies and the growth of 
expert knowledges (Beck 1992; Giddens 1990; Knorr Cetina 1999).  

Research styles/ pro-
grammes 

Broadly constructionist 
– relying on empirical 
enquiry. Theoretical 
framework provided by 
the concepts described 
above.

Actor Network Theory (ANT) 
Research in the Sociology of Science and Science Studies has provided 
perspectives on the diverse ontology and epistemology of different dis-
ciplines (Callon 1986; Barnes, Shapin 1979; Knorr Cetina 1997; Latour 
1987). 
Such studies examine the way in which expert work is performed at the 
micro level through anthropological and ethnographic methods. A broad 
theoretical school can be identified as ANT (actor network theory); see 
Callon 1980; Law 1992, 2002; Latour 1987, 1999). These studies 
commenced in the hard sciences but have made a considerable impact in 
sociology and organisation studies (Blackler 1993; Bloomfield 1995; 
Knorr Cetina, Bruegger 2002; Law 1996). This research is characterised 
by its empirically realist style (Lee, Hassard 1999; see also Calas, Smir-
cich 1999; Law 2002; de Laet, Mol 2000). The importance placed on 
network relations and the need to trace the networks by following the 
actors (Latour 1987), the role of knowledge objects and object relations 
in enriching social and work cultures (Knorr Cetina 1997, 1999). 

It is necessary to say a little more about the literature which we believe helps to define 
the philosophical position that we adopt for our research. There are some influential 
writers who have argued that our society is increasingly affected by the impact of spe-
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cialist knowledge and of the growth of expert and professional groupings within socie-
ty. Some writers argue that we live in a knowledge society (Bell 1973; Drucker 1993; 
Giddens 1990), while others refer to alternative concepts such as the information so-
ciety (e.g., Lyotard 1984); or risk society (Beck 1992). Knorr Cetina (1999) focuses 
particular attention on epistemic cultures – which she sees as being built up around 
groups of scientific communities. These writers provide subtly different interpretations 
of how these ideas might impact on social arrangements. They share a common view 
that the growth of expert knowledge systems has implications for the society in which 
we live. In particular they regard changes in science and technology as affecting socie-
ty through interrelated processes which produces complex feedback effects. These ef-
fects are partly from the social impact of the implementation of the new technology 
but are also consequent on the development and growth of groups of experts or know-
ledge workers within society. These groups form their own epistemic cultures which 
affect social interactions. ANT regards technology and society or social arrangements 
as being co-constructed (Latour 1991). 

The emphasis of Actor Network Theory (ANT) is on the networks of relations that 
allow objects to act in a similar way to human actors. The central concepts of the 
theory concern that manner in which action is typically, if not always, produced by 
humans and objects in concert. But that even further to this we need to take account of 
the incorporation of intentions and the residue of past actions into technological ob-
jects. This aggregation of human knowledge into technological objects certainly has 
the effect of producing objects which impact on human behavior. Modern human ac-
tivity is everywhere constrained and circumscribed by technology. Some might say it 
is supporting and enabling. The important thing is that there is broad acceptance of the 
reliance of society on technology objects. Technology here is defined broadly to in-
clude virtual objects such as computer software and ideas as well as technological arti-
facts.

Studies that explore socio-technical networks or arrangements can apply a range of 
methods. Research based on post-social perspectives is focussed on following the ac-
tors at different levels of granularity, until the network can be described, at least to the 
satisfaction of the researchers. ANT and other post-social perspectives have in some 
instances used ethnographic or intensive case study approaches (Callon 1986; Knorr 
Cetina 1999; Knorr Cetina, Bruegger 2002; Latour 1996) in other contexts archival 
material has been used as the basis for historical reconstructions (Latour 1988; Law 
1986; Jones, Dugdale 2002). These authors have all used elements of ANT or closely 
related socio-technical perspectives to seek explanations of the role of technology in 
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organizations and society. Interpretive case research in accounting and organization 
theory has increasingly been motivated by approaches and ideas from the social stu-
dies of science literature (Bloomfield, Best 1992; Calas, Smircich 1999; Bloomfield et 
al. 1992; Bloomfield, Vurdubakis 1997; Briers, Chua 2001; Dechow, Mouritsen 2005; 
Doolin 1999; Engeström, Blackler 2005; Ezzamel 1994; Lowe 2001, 2004; Preston, 
Cooper, Coombs 1992; Quattrone, Hopper 2005).

This section provided a very brief introduction to research that falls into the broad cat-
egory of postsocial research. Key elements of the socio-technical construction of hard 
and virtual objects and references to seminal articles in the area provide an entry point 
for further in depth reading in the area. The next section shows how these broad ideas 
relate to XBRL. 

3 XBRL as an Infrastructure Standard 

In this section we establish broad definitions of the ideas that we want to work with to 
examine the underpinning of XBRL development. Our main concern is to describe 
how we see XBRL belonging to a socio-technical system. Our analysis brings in other 
concepts, some of which are in more common use, but which we conceptualize from 
our research perspective. These include classification systems, standards and infra-
structure.

The classification systems and associated software that constitute information stan-
dards and information infrastructures may be seen as technology objects (Bowker, Star 
2000; Hanseth, Monteiro 1997). These writers have in common the use of a socio-
technical perspective on the analysis of the impact of these technological objects on 
society. Bowker and Star argue that we severely underestimate the impact of systems 
on organizations, individual and social arrangements. While Hanseth and Monteiro 
argues that: 

… the processes producing the standards which make up the technical back-bone of an 
information infrastructure … are neither ready-made nor neutral. The … socio-
technical complexity of establishing an information infrastructure [has] so far … been 
severely underestimated by those involved (Ibid). 

Bowker and Star (2000) talk of standards and systems of classification that often com-
bine together or are interrelated in such a way as to provide multiple:

 … layers of technology [that] accrue and expand over space and time. Systems of 
classification (and of standardization) form a juncture of social organization, moral 
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order and layers of technical integration. Each subsystem inherits, increasingly as it 
scales up, the inertia of the installed base of systems that have gone before… Infra-
structures are never transparent for everyone, and their workability as they scale up 
becomes increasingly complex (Ibid).  

We argue that XBRL is a standard and classification system that provides an infra-
structure for interoperability. In order to understand its likely impact and trajectory of 
requires that we try to examine aspects of its progress and the processes of its devel-
opment. Treating XBRL as a socio-technical object focuses attention on the socio-
technical elements of the network to which XBRL belongs. This requires us to use re-
search approaches that seek to track the processes, structures and perhaps individuals 
that influence the development of XBRL over time and through space. We need to 
take care to examine the other classification systems and infrastructures with which 
XBRL interacts and from which it draws and we need to do all this without losing 
sight of the need to seek to reveal those aspects of the development that seem opaque. 
It is often these aspects that are the most taken for granted. Ideas and concepts have 
become an accepted part of XBRL – they have been black-boxed within the XBRL 
technology (Latour 1999). An example of a technical aspect of XBRL that is now tak-
en for granted is the ability to classify monetary elements as debits or credits. Aspects 
of XBRL that seek to reflect the accounting model make it more distant from simpler 
XML structures (Hamscher 2002a; Waldt 20043). We can re-open the black box and 
question some of the fundamental assumptions that are now part of the technology – 
what alternatives are lost, what is gained? By whom and how were these technical is-
sues identified, resolved and decisions made? 

Though XBRL can be seen as a small part of the technology of business reporting it 
has been held out as a solution to some of the most intractable problems of communi-
cating meaningful information to stakeholders and regulators of commercial and other 
organizations (Boyd, Teixeira 2004b; Cuneo 2002; Garthwaite 2000; Hucklesby, 
Macdonald 2000; McNamar 2003). If this is correct, in the context of other classifica-
tory systems and information technologies with which it interacts, it may be influential 
in affecting the direction in which these other technologies and business reporting de-
velops. XBRL together with other information technologies such as the Internet (and 
its associated standards such as HTML and XML) and a host of regulatory and ac-
counting structures will form part of a much larger infrastructure. It is this role as part 
of a much larger set of technical and business concerns that leads to the very strong 

3  Note in particular the exchange between readers at the end of the article. 
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claims that proponents of XBRL make. To what extent XBRL meets the claims made 
for it will be determined largely by its assimilation into this socio-technical network of 
information and regulatory infrastructure systems and organizations. The acceptability 
of the standards which XBRL comes to comprise and the software packages through 
which it is delivered will be only part of the XBRL development and implementation 
story. How the XBRL standard has and will be fabricated is a more complex story of 
mundane classifications and complex social interaction. This complex set of relations 
between objects, institutions, and individuals may be scanned to achieve a broad pers-
pective or brought into closer focus. To illustrate the possibilities, one simple extrac-
tion from this rich set of potential networks is shown in Figure 1. 

Figure 1: A network of relations  

The rest of the discussion in this section will use this diagram as a focus for exploring 
how research into XBRL may be shaped using a postsocial perspective. Three aspects 
are explored; tracing networks, the granularity of the focus; and particular research 
issues reflected in the diagram that will be explored further in the next section. 

3.1 Tracing Networks 

The first thing to note about Figure 1 is that it presents relationships between technol-
ogy objects (XBRL and accounting standards) and organisations/institutions as estab-
lished. From a postsocial perspective, particularly applying ANT, research seeks to 
trace networks of relationships by following the actors – both humans and virtual ob-
jects. Obvious institutional relationships are not taken for granted but like all other as-
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pects of the network the researcher traces the actors and the objects to see what rela-
tionships and effects emerge. 

Figure 1 is being presented here as a tool for making our discussion more concrete. 
The diagram is a simplified representation that helps show the scope of some of the 
interactions we seek to examine in our research. It could be said to emerge from re-
search we have undertaken, but that we don’t have space here to report in full. It does 
need to be made explicit, however, that the application of the methods we are discuss-
ing in this paper does not start with the imposition of a predetermined network based 
on prior knowledge. Any network of relations is only established during the research 
process by discovering what linkages are seen to affect outcomes. 

A brief outline of how we started work on tracing the relations reflected in the diagram 
is that we focussed on the object … reading literature about it, attending conferences 
and seeking to work with it ‘hands-on’. As our understanding developed we identified 
categories of individuals who were closely intertwined with the technology; some di-
rectly with technical aspects, some were important in the social recognition and adop-
tion of XBRL as a data standard, and many had multiple roles. 

Some of the relationships represented in Figure 1 may be more contentious than oth-
ers. The link between the XBRL standard setters (XII) and XBRL is unlikely to be 
surprising. Other linkages are less obvious and raise issues that could be the subject of 
further research. An example is between XBRL standard setters and accounting stan-
dards setters. Are individuals with a primary concern with XBRL in a position to in-
fluence the development of accounting standards? If so, is their influence on the stan-
dard setting body passive or active? 

A related issue is the direction of the relationship between accounting standards and 
XBRL. It may not be currently contentious to argue that the XBRL technology should 
be influenced by accounting standards, but what about the other direction? Should ac-
counting standards and the principles they represent be subject to the influence of the 
new possibilities that technologies such as XBRL make available (Jensen, Xiao 2001; 
Ashbaugh et al. 1999; Wallman 1997)? Should the fact that XBRL would be much 
more effective in facilitating comparability if there was only one set of accounting 
standards applied internationally be a driver for accounting standards convergence? 
We can explore how these possibilities are played out by observing actors in asso-
ciated networks, tracing their relationships and influences. 
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3.2 Granularity 

The description of relationships and issues above glosses some aspects of the socio-
technical environment by focussing on particular issues. So for example at a finer level 
of granularity, we could argue about the extent to which XBRL is influenced by ac-
counting standards, because in fact there are (at least) two XBRLs – FR and GL.4 
XBRL-GL is not designed to focus on external reporting but occupies the space be-
tween tagging transactions and external reporting (Hamscher 2002b; Lutes, Cohen 
2006). Its design is driven by different considerations, in a similar fashion to the dif-
ference between external financial reporting and management accounting. Peeling 
back the layers on the XBRL object represented in the diagram reveals the possibilities 
for exploring the networks surrounding the two different XBRLs, how their allies form 
relationships to promote their views, the tensions and strengths this may create, the 
reason for generally representing XBRL as one technology, the opportunities that this 
obscures and the trajectories for these technologies that are so closely bound, and yet 
are developing, at least to some extent, separately.

Other layers of the elements represented in the diagram may be peeled back (or drilled 
down) to explore greater detail in the network. For example the relationships within 
the XBRL standard setters’ entity: between the central consortium body (XII), its sub-
committees and the jurisdictions. What are the patterns of relationships? How do 
people in these entities interact with the technology objects that are aligned to support 
and develop XBRL itself? Looking at the diagram the possibilities seem to stretch out 
endlessly and we wonder how far down the rabbit-hole do we want to go? And yet 
Figure 1 is itself just a slice out of the bigger set of relations that constitutes the infra-
structure for communicating business information. The Internet itself, the potentially 
competing XML standards (e.g. eb-XML), the potentially complementary XML stan-
dards (e.g. eb-XML5), governments and international conglomerates with vested inter-
ests are just a few of the actors not represented in our extraction from the greater set of 
possible relations. How will we know how far the network extends (Miller 1997) or 
what other technologies and institutions are affected? How will we predict the out-
comes and impacts for participants in the network – including XBRL itself? 

4 It is generally accepted that FR stands for Financial Reporting. This form of XBRL has also been 
referred to as GP (general purpose). GL originally was understood to be an abbreviation for general 
ledger (Anonymous 2001) but more recently its allies and supporters feel that it is better represen-
ted as Global Ledger (personal communication from Eric Cohen, 2006).

5 Eb-XML is a data standard that potentially overlaps XBRL. XII has announced a programme of co-
operation with eb-XML developers (Interoperability pledge http://www.xbrl.org/Governing Docu-
ments/Interoperability-Pledge.htm).
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These are substantial questions and ones to which we can only ever find partial an-
swers. A research programme inspired by ANT would be intent on providing convinc-
ing explanations of how things have come to be settled as they are. The research seeks 
to explain how and why the technology appears as it does to us now. Not to portray 
what it now is and does but to understand how the multitude of interests and influences 
has been accommodated and to reveal the compromises that have been made and why. 
The contribution of the research is to our understanding of the technology and its im-
perfections and accommodations. No explanation can ever be argued to be complete 
since the researcher cannot follow all the actors and cannot observe all the machina-
tions as they occur. The construction of a network of relations and the explanations it 
provides is therefore always partial. Nonetheless the insights it may offer are important 
and it is particularly well suited to emerging technology objects, like XBRL. 

3.3 Research Issues 

In the previous two sections we have described several different perspectives that a 
postsocial approach affords research on XBRL. In this section the particular issues that 
we will explore in more depth are located with reference to Figure 1. 

The first issue we explore is the use of techniques by proponents of the technology to 
enrol allies who will support the XBRL technology. XBRL is a network standard 
which must be adopted by a critical mass of users to be viable. This is part of the es-
sence of this object, its nature and part of its biography. Another of XBRL’s characte-
ristics is that while it is part of the world of business and accounting at the same time it 
belongs to the world of IT and XML. In Figure 1 these elements are represented; 
people associated with XML, people associated with accounting and the two technolo-
gy objects. We explore the use of ‘boundary objects’ to facilitate the creation of rela-
tions between groups who may otherwise lack incentives to co-ordinate their activities 
and support the technology development. 

The second of the issues we explore uses a model of open source software develop-
ment. This movement has disrupted many long-held beliefs about how best to organise 
large, complex tasks and the need to vest ownership with innovators and creators in 
order to motivate the production of new technologies (Lerner, Tirole 2001; Weber 
2004). The open source model allows us to shift our focus to the XBRL standard set-
ters and explore how the management of processes around XBRL’s development 
compares with open source approaches. It simultaneously opens up our perspective to 
the possibility of many people from heterogeneous backgrounds and interests who 
may be willing to participate in the XBRL project, just as so many give their time free-
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ly to other technology development projects around the world (Lerner, Tirole 2001; 
Shah 2003). The massive reach of the World Wide Web and open source methods for 
the virtual organisation of contributions to a project, opens out the rather limited view 
we present in Figure 1 to help us to imagine the boundlessness of possible networks 
and connections. 

The third issue shifts attention to financial market regulators and regulated entities as 
those currently implicated in the diffusion of XBRL. We explore the impact of ele-
ments of the nature of XBRL that may impact on regulated entities as they respond to 
encouragement from regulators to submit tagged reports. The tenor of the early res-
ponses to implementation and whether or not these entities fully embrace the incipient 
functionality of XBRL is traced to implications for its wider diffusion. 

4 Illustrating Postsocial Research on XBRL 

Our purpose in this section is to provide more detailed explanation of the philosophical 
and methodological view we have applied to understanding both XBRL and other so-
cio-technical systems (Locke, Lowe 2005; Lowe, Locke 2005). We describe below the 
broad context of three research projects we are pursuing, as introduced in relation to 
Figure 1 above. We intend to build upon the setting we have introduced to provide 
specific paths into relevant literatures and methods to potentially stimulate comple-
mentary research. 

4.1 XBRL as a Boundary Object 

In this project we want to deploy a conceptual framework that will enable us to con-
struct an empirical assessment of the XBRL technology and community. Here we hope 
to reveal some of the mechanisms that have influenced outsiders to take part in the 
development of XBRL. The key concept concerns the use of boundary objects that 
encourage individuals and groups with disparate views and cultures to contribute 
something to the XBRL project. The concept of boundary objects is drawn from writ-
ers in accounting (Briers, Chua 2001; Dechow,Mouritsen 2005), information systems 
(Hanseth, Monteiro 1997) and more broadly (Bowker, Starr 2000; Fujimura 1992; 
Guston 1999; Star, Griesemer 1989).

The nature of XBRL means that it is essential to get different groups of professionals 
to co-operate together to create the technology and its ecosystem. XBRL needs ac-
counting professionals and computer/IT professionals to combine their skills in order 
for the technology to work well for less highly trained users. These two groups of pro-
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fessionals need to be able to communicate at a level that allows the creation using 
XML technology of schema, taxonomies, presentation and calculation linkbases etc. 
that conform to requirements both in XML and in accounting terms. This requires a 
significant level of communication across different groups of knowledge workers. 
These groups typically have been said to possess alternative views of knowledge and 
form their own epistemic cultures (Knorr Cetina 1999). Bridging the divide between 
epistemic cultures, different professional mores and values, and different national cul-
tures is the role of boundary objects. 

The concept of boundary objects has a significant history in the sociology and social 
study of science literature. Star and Griesemer (1989) adopt the concept to enable them 
to make sense of the more general process of translation6 (Callon 1986; Latour 1987). 
Star and Griesemer propose a more structured framework by deploying boundary ob-
jects as receptacles into which they are able to categorise different objects and practic-
es that are:

…plastic enough to adapt to local needs … yet robust enough to maintain a common 
identity … weakly structured in common use, and become strongly structured in indi-
vidual site use. These objects may be abstract or concrete. They have different mean-
ings in different social worlds but their structure is common enough to make them … 
recognisable. (Ibid, p.393, emphasis added) 

Boundary objects which are able to display these attributes contribute to the translation 
and interessement7 (Callon 1986; Latour 1987) of actors with differing interests and 
from different social ‘worlds’. Star and Griesemer state “that the trick of translation 
required two things: … developing a clear set of [standardizing] methods to ‘discip-
line’ the information obtained … and [the] generat[ion] … of boundary objects [to] 
maximise … autonomy and the communication between the … worlds (p. 404, em-
phasis added).” According to Star and Griesemer the boundary objects they identify 
and describe operate to preserve autonomy and most importantly from our perspective 
to enable good communication across social boundaries. These boundaries may be 
thought of a consequence of differences in culture, professional allegiance, politics or 

6 Translation has a particular meaning in the context of the literature we draw from. Latour uses the 
term translation to refer to the construction or 'fabrication' of objects. These objects are most easily 
perceived as hard technological objects - the result of combining human ideas and physical objects. 
But this process also refers to less solid technological objects such as inscriptions, computer soft-
ware, accounting techniques and rules. 

7 Interessement is a term used to capture the process of persuading actors with similar interests to 
become allies. 
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religion, education etc. Boundary objects are used to enable co-operation and co-
ordination of effort across the different groups. 

Research using this perspective would seek to identify boundary objects and investi-
gate their role in the development of the XBRL community and technology. It would 
build theory and explanation of the development of XBRL and the XBRL community 
to examine boundary objects that have played a part in the diffusion of XBRL. Ques-
tions could include: how has the XBRL community developed over time? How has 
this development been achieved? To what extent is it the result of apparently delibe-
rate policy versus chance? What devices and/or technologies have been implicated in 
the spread of XBRL? 

Star and Griesemer (1989) identify four types of boundary objects. They present four 
analytical distinctions that are not mutually exclusive but are intended to assist “re-
searchers to define [the] conceptual and technical work space” (Fujimura 1992, note 
10). The four types are; repositories, ideal types, coincident boundaries and standar-
dized forms. In order to focus the discussion, only ideal types and standardized forms 
will be described and illustrated in the context of an exploration of XBRL. 

Ideal types include the use of diagrams and representations that help to communicate. 
An atlas, an accounting report, or the use of grading scales for assessment, are exam-
ples. These are transportable and easily communicated. They can be adapted to new 
circumstances or new contexts – by adapting the rules of representation they use to a 
new setting. Ideal types arise from abstraction. Star and Griesemer (1989) argue that 
they “result in the deletion of local contingencies from the common object and have 
the advantage of adaptability” (Ibid). In extending this concept to a study of XBRL we 
might consider the role of the various objects that are associated with the XBRL com-
munity: diagrams that recur in publications, or on websites; taxonomies or applications 
software. The use of simplified diagrammatic representations to translate complex 
ideas and communicate them to potential allies is widely acknowledged as influential 
in both the academic and business literature (Latour 1999; Lowe 2004, 2007; Preston, 
Young 2000; Preston et al. 1996). 

Standardized forms are boundary objects devised as methods of common communica-
tion across dispersed work groups. Star and Griesemer (1989) describe some of the 
devices which made it possible to get different groups to contribute information to a 
natural science project in California. The groups included museum curators, scientists, 
amateur collectors and animal trappers. In this case, a form was designed and distri-
buted to amateur collectors to fill out when they obtained an animal. The form enabled 
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the collection of standardized information that could then be analysed by the scientists. 
This is one example of the way one group is encouraged to contribute to a project that 
is not their main interest. They are enrolled as allies and help to provide useful infor-
mation to make the project more successful. Standardized forms do not have to be 
forms as such. This category of boundary objects includes things such as forms of so-
cial interaction that are standardized in order to enable people from different social
worlds to interact. Meetings run using committee rules and conferences are examples 
of standardized forms of social interaction that may be strictly structured to allow the 
dissemination and/or collection of information from disparate groups. 

The XBRL technology needs the input of different groups to be effective. We would 
argue that this need to enrol different groups of interested parties is one reason why the 
XBRL Consortium runs bi-annual conferences. These gatherings are one way to com-
municate with potential user groups and hopefully enrol them into the project to estab-
lish a business reporting standard. There are a number of very different groups who 
need to be encouraged to contribute to the XBRL project. They include: organizations 
that will use the technology for reporting - both public and private sector; regulators 
and other government institutions who will be the recipients of some of these reports 
and software vendors who’s expertise will be required to make the XBRL technology 
accessible to users. The software vendors also have a potentially critical role to play in 
the distribution of the technology to users. 

The role of XBRL working groups are of interest as another standardized form of inte-
raction in which it is possible to engage with individuals representing different types 
of organizations who may provide knowledge, skills and expertise from different 
groups of professionals. Currently the XBRL Consortium has six working groups.8

The Jurisdev group has the shortest purpose description out of the six9, but is particu-
larly interesting from our perspective because of its focus on seeding XBRL in coun-
tries around the world through the establishment of ‘jurisdictions.’ The form of juris-
dictions and the way in which they are structured to require support from at least ten 
companies and a professional accounting body (Hannon 2004) are identified by XII as 
creating collaboration that is “the most effective way of promoting XBRL” 
(http://www.xbrl.org/FormingJurisdictions/). These standardized forms of organising 
across different stakeholders in the development of XBRL are unique in their particu-

8 Accounting, Domain, Jurisdev, Assurance, GL and Specification (www.xbrl.org/working 
groups.aspx). 

9 “The Jurisdiction Development Working Group exists to “encourage and support the creation of 
new XBRL jurisdictions” (www.xbrl.org/workinggroups.aspx).  
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lar application but commonly understood social structures within which to facilitate 
contributions and gain allegiance or commitment to the technology. 

So far in this section we have explored how two types of boundary objects may be 
deployed in order to promote contributions to the XBRL project. There is another 
perspective we can take. XBRL itself may be cast as a boundary object. It is a technol-
ogy that has as its purpose the communication of representations about entities to dis-
parate groups. The social groups that are the focus of the technology are broadly the 
same groups who have found other ways to communicate in the past (e.g. EDI, ac-
counting packages, ERPs, Excel, PDF10). But the claims for XBRL are that it will be 
able to achieve a much greater level of effectiveness and inclusiveness as a communi-
cation device.  

An example of XBRL acting as a boundary object is its use by Companies House (a 
UK based regulator). In their project, an intelligent document was created using PDF 
and XBRL as devices to enable data, tagged in XBRL, to be transferred between regu-
lated companies and Companies House over the Internet (XBRL UK e-filing of Com-
pany Tax and Accounts Conference 2006; Chase 2006). The intelligent form provides 
helpful descriptions of what is to be entered into boxes in the form, is structured to 
permit and make difficult correct and incorrect pathways through the form and has 
built-in checks so that amounts must be in expected directions (positive or negative) 
and sub-totals and totals balance correctly. It is carefully designed to meet require-
ments for legal sign-off and the XBRL tags enable automated validation at the regula-
tor end. This is a sophisticated combination of technologies that facilitates the com-
munication of what may seem to accountants to be simple company information, but 
which to other people in society engaged in running small companies, may be difficult 
to get right. The success of the initial optional uptake of this technology is reflected in 
very low in error rates on submissions: 

The rejection rate for XBRL accounts, based on our experience so far, has been less 
than one per cent. This service is providing early adopters with a faster, more conve-
nient way for companies to comply with their statutory obligations under the Compa-
nies Act (Jones, J.: Business Transformation Programme Manager for Companies 
House, http://www.decisionsoft.com/PR-20060420-CH.html).  

This illustrates the way in which technologies such as XBRL can be combined to 
achieve standardized communication across different individuals and institutional 

10 These acronyms are widely used. They stand for Electronic Data Interchange (EDI), Enterprise 
Resource Planning systems (ERPs), and Portable Document Format (PDF). 
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groups. The technology referred to here works by channelling the submitter organiza-
tion through the design of the intelligent document. The outcome is a successful com-
munication across two very different groups: submitting companies and the regulator, 
over the Internet. In this environment XBRL is, in conjunction with other technolo-
gies, the boundary object that is enabling the communication to take place. 

4.2 An Open Source Model and XBRL 

In this section we describe a theoretic investigation of the effect of governance struc-
ture and constituency on the development of XBRL. We use constructs taken from the 
literature on the development of open source software. Open source projects are varied 
in nature but are said to have a number of features that are very different to software 
development within the typical commercial setting. There are a number of significant 
differences that can be identified in the nature of governance structures and constitu-
ency. These participatory arrangements are argued to have had very significant influ-
ences on the success of some of the major open source developments. 

The success of open source has challenged accepted notions of organizing and the 
need for direct monetary reward for creativity (Weber 2004). Its key facilitator is the 
virtual space and time created by the Internet. Asynchronous contributions from con-
tributors from all over the world may be collected and seen by all, exchanged and dis-
cussed at very little marginal cost to the individual participant. Why skilled program-
mers contribute their time for free is explored in a number of studies (Lerner, Triole 
2001; Shah 2003) but it is at least in part because they enjoy the challenge and the vir-
tual society they experience on-line. Open source communities are prime examples of 
postsocial relationships and the mechanisms they use to facilitate contributions from 
disparate people may be seen as boundary objects. The open source approach to 
project development is therefore an inherently interesting perspective from which to 
explore XBRL as an ‘open source’ data standard.  

The analysis of the phenomenon of open source software development has been pur-
sued from a number of perspectives: as a social phenomenon (de Joode 2004; Leh-
mann 2004; Ljungberg 2000; Tuomi 2001); novel governance arrangements (de Joode 
2004; Ljungberg 2000; Schweik, Semenov 2003; von Hippel, von Krogh 2003) and in 
terms of technology acceptance (Lerner, Tirole 2002; Moore 2002). 

Bonaccorsi and Rossi (2003) provide a model to test the conditions under which open 
source software will reach a critical mass of adoptions. Successful open source devel-
opments share a number of distinctive elements: in terms of design and development 
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processes and exhibit distinctive governance structures. The Bonaccorsi and Rossi 
model of open source projects provides a framework against which it is possible com-
pare similar elements of the governance and development of XBRL and the XBRL 
Consortium. It would make sense to focus research on those elements of the process 
which are most relevant in explaining the development of XBRL. This could include 
the following: 

project governance, 

motivation of participants in the project, 

key elements of the diffusion process, 

mobilizing human, physical, and technological resources. 

An analysis of these factors requires a research methodology that includes a complex 
set of elements, including technology, institutions and people. An approach based on 
ANT provides the researcher with a valuable perspective from which to consider the 
interactions of a heterogeneous combination of human actors and technological ob-
jects. A feature of successful open source projects is that individuals who belong to 
very disparate groups in society belong and become enthusiastic about adopting the 
technology. They bring to the project access to a range of matériel and contacts with 
individuals not currently involved in the project who may be enlisted as allies as the 
software takes shape. The question arises as the XBRL project diverges from the con-
structs of open source projects – what possibilities are lost? What is gained? How is 
the trajectory of the development of XBRL altered by these choices? 

To explore these questions requires the development of research approaches that re-
flect this complex interaction of human and nonhuman elements. Rather than focusing 
just on the technology we see a need to examine the technical features of XBRL but 
also to examine the key aspects of its location in a network of institutional arrange-
ments. XBRL will only succeed if it mobilizes sufficient users who believe it to be of 
value in business reporting and information transmission purposes or will serve regula-
tory requirements. These effects can be properly considered only using a research 
perspective which accords sufficient attention to the mixing of human and non-human 
elements.

The open source model of software development provides some interesting contrasts 
to the XBRL project. The XBRL International Consortium aims to provide a freely 
available data standard for the exchange of financial reports which has much in com-
mon with the typical open source philosophy. It is evident, however, that the approach 
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of the Consortium has differed in a number of ways to the typical open source project. 
The simplest example is the committee based governance system that relies on face to 
face meetings and uses conferences as a key means of recruiting participants. It makes 
sense to subject these differences to study in an effort to reveal what effect they may 
have on the successful development of the XBRL project. Applying understandings of 
the processes and structures used in open source developments offers the opportunity 
to discover more appropriate approaches for XBRL. These alternative ways of doing 
things may well lead to a different trajectory for the technology, its implementation 
and governance. 

The three features of the open source model we identified above could be developed 
into a research programme which would seek to examine some of the following issues: 

Governance – the governance procedures of open source projects tend to be rel-
atively unconstrained and authority is based on accepted meritocracy. Hierar-
chies and formal management positions are not the foundation of governance. 
The XBRL consortium is much more like a commercial venture in terms of its 
governance arrangements with evidence of hierarchy in management structures 
and of controls on how the technology is developed and who by. XBRL devel-
opment seems to be characterised by a relatively homogeneous community 
when compared to open source projects. 

Diffusion of the XBRL technology – in order to become the dominant standard 
for electronic business reporting adoption of XBRL will need to achieve a criti-
cal mass of user organisations and individuals. The pattern of diffusion of 
XBRL has also evolved very differently to that of a typical open source project. 
The recent adoption of XBRL particularly in the European Community has been 
strongly driven by regulatory authorities. This is effectively a supply or push
style of adoption. In contrast successful open source projects tend to be distin-
guished by a demand driven process in which users or adopters grow organical-
ly in response to perceptions of the intrinsic value of the technology.  

Motivation – a feature of open source development is the lack of financial in-
centives. Open source projects are said to make use of a so called hybrid busi-
ness model however in which free software is bundled with specialist applica-
tions or support services. There could be some interesting similarities and per-
haps differences that may be identified here between open source projects and 
the arrangements which seem to apply to XBRL. This is certainly an area where 
research comparing XBRL and open source practices could be beneficial. 
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Mobilization of resources – the XBRL Consortium uses a combination of tech-
niques to garner resources for the project. A distinguishing feature between the 
consortium’s approach and the open source model is that membership of the 
consortium is based on the payment of fees. Jurisdictions contribute fees to the 
consortium. The consortium provides a promotion and development resource in 
return. However, the fees alone would not be enough. They could never be set at 
a level that was sufficient to support XBRL’s development, because the mem-
bers are not going to end up with ownership of the product and so cannot earn a 
direct return on money they invest. The shortfall is contributed by volunteers 
who give their time for free and individuals who are permitted to work on the 
project in work time. The work is not opened up to wholesale volunteer contri-
bution however. The volunteers may self-select but they have to become part of 
a closed group development process. 

These four areas offer considerable scope to researchers who are interested in the 
processes and structures that are implicated in the development of the XBRL technol-
ogy over time. The open source model provides a conceptual framework from which 
we might examine XBRL and the structures and processes put in place by the XBRL 
Consortium. It was argued earlier in this section that the ability of XBRL to become 
the dominant standard for electronic business reporting requires a complex fabrication 
of heterogeneous elements – consisting of XBRL and other related technology, institu-
tions of various types and humans - developers, regulators and adopter/users.  

Research into XBRL could be seen as trying to trace how these complex amalgama-
tions of elements are brought together in some cases deliberately and in other cases as 
a result of unplanned coincidences and effects. XBRL would then best be theorised as 
both an effect and a cause of the changes taking place in the digital reporting environ-
ment. The regulators provide an important ally that may have multiple effects. On the 
one hand the heavy involvement of these actors will affect the development of the 
technology – in some cases these effects may seem minor and of a relatively trivial 
nature. Other effects may be substantial and could impact the nature of the functionali-
ty of the technology in more permanent ways. Relatively inflexible and formal gover-
nance structures may also impact on the manner in which the technology develops.  

These aspects of governance and control together with the comparatively restricted 
and homogeneous nature of the XBRL community are likely to have substantial im-
pacts on the technology. A research programme using an ANT perspective would 
combine the ideas from the open source model while seeking to identify how the hu-
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man and non-human elements we have described combine to affect the XBRL tech-
nology. ANT motivated research would seek to trace the manner in which these hete-
rogeneous elements are woven into complex networks of interrelations. The research 
would provide an understanding of how these networks determine the outcome of the 
controversies that take place as a new technology is constructed; the compromises that 
are reached and how and by whom these determinations are influenced. 

4.3 A Socio-technical Perspective on Implementation 

The focus adopted in this project switches to the adopting entities (regulated enti-
ties/users in Figure 1). We concentrate our attention on how XBRL can become in-
fused throughout adopting organizations as part of an implementation process, hig-
hlighting the socio-technical relations that are involved. 

Table 2: Technology Implementation Stages, (adapted from Cooper, Zmud 1990) 

Stage Description 
Initiation Identification of organizational/IT opportunities or problems and potential 

solution. The pressure to change arises out of organizational demand (pull) or IT 
innovation or both. 

Adoption IT innovation is agreed upon and resources committed to permit implementation 
through a process of negotiation. 

Adaptation The IT application is developed, installed and maintained. It is incorporated into 
the systems and processes of the organization. Training and support are provided 
to make the system available for use. 

Acceptance Members of the organization commit to the new application and use it. 
Routinization The application becomes part of the normal governance structures of the organi-

zation and is regarded as ‘normal’. 
Infusion The use of the technology is expanded to an integrated, comprehensive applica-

tion of its functionality. The full extent of its potential impact (benefits) for the 
organization is implemented. 

Features of XBRL, both technical and social in nature, that are likely to influence its 
attractiveness to organizations that adopt it as a result of regulator imperatives are ex-
plored. We have selected a model of technology implementation (see Table 2) (Coop-
er, Zmud 1990; Kwon, Zmud 1987; Tornatzky, Klein 1982; Tornatzky, Fleischer 
1990; Sullivan 1985). In adapting the model we implicitly allow the technology to im-
pact on the setting as well as vice-versa – this is a key concept of the socio-technical 
perspective. We theorize the effect of the stages of the implementation model in com-
bination with environmental (contextual) factors on the successful infusion of XBRL 
in reporting organizations. Infusion is described in Table 2 and relates to the extent to 
which the features and functionality of the technology are incorporated into the user 
organization. Four contextual factors have been identified from the technology imple-
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mentation literature. There is a degree of overlap across the categories but it is conve-
nient to describe them separately here. The four factors are: 

User – the users are those who are involved in the implementation and use of 
the innovation. In relation to our research on XBRL implementation in reporting 
entities we might focus on two professional groupings – IT programmers and 
accountants or finance officers. 

Task – task uncertainty may have a significant impacting on implementation. 
Other task related factors are; task variety, complexity and autonomy of the in-
dividual responsible for the task.  

Technology – complexity of the technology is the key - "the degree to which an 
innovation is perceived as relatively difficult to understand and use" (Tornatzky, 
Klein 1982). It is likely that higher levels of complexity have a negative impact 
on the implementation of a new technology (Kwon, Zmud 1987). Compatibility 
of the technology with the organization’s values or practices (Tornatzky, Klein 
1982) may be mitigating factors. 

External environment – in general the environment is conceptualized as a re-
source or a source of information (Kwon, Zmud 1987). This idea captures inter-
organizational dependence and the extent to which ideas or resources are ex-
changed with other organizations (Ibid). XML applications are fundamentally 
based on the increasing need for organizations to be interconnected and inter-
operable in a networked businesses environment. There are other environmental 
factors which may have both positive and negative effects on the implementing 
organization (Kwon, Zmud 1987). 

For this research we have constructed a model of technology innovation which com-
bines the implementation stages from Table 2 with these four contextual factors. This 
provides a framework for analysis which enables issues of the technology along with 
aspects of the social and institutional context to be considered. In the following para-
graphs we will briefly illustrate a few insights that will clarify the way in which socio-
technical factors may act in combination to influence the implementation of XBRL 
technology. 

External environment - in relation to the external environment a number of elements 
may be important. We suggest that the position taken by institutional regulators to the 
XBRL technology will be an important consideration for reporting entities. Uncertain-
ties about the stability, of the systems and architecture that regulators may require enti-
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ties to adopt, is likely to affect the commitment to and implementation of XBRL by 
reporting entities. If there are concerns about major changes to the XBRL specification 
or the level of commitment to XBRL by regulators, this is likely to act to reduce the 
willingness of regulated entities to invest in the changes needed to adopt XBRL-based 
systems.  

Other uncertainties in the external environmental may be beneficial for XBRL at least 
in the short term. The introduction of IFRS, the impact of Sarbanes-Oxley and capital 
market concerns after recent corporate collapses are all events that have caused signif-
icant uncertainty (Dodd, Sheehan 2004; Gealy 2004; Giner, Rees 2005; Benson et al. 
2003). A number of writers have argued that XBRL could help in resolving some of 
these uncertainties (Boyd, Teixeira 2004b; Buys 2004; Cuneo 2002; Hannon 2004; 
Hodge et al. 2004; McNamar; 2003; Teixeira 2005; www.xbrl.org/Regulators MoreIn-
fo/ ). 

Technology - in relation to task and technology compatibility there are again elements 
of both the technical and social that are likely to impact on implementation. The ques-
tion is: how extensively will XBRL technology be implemented within the reporting 
organizations? It is widely claimed that XBRL is useful not just in the final step of 
electronic reporting to external parties, but that it will also be useful in internal report-
ing. Given this view XBRL could facilitate a variety of internal reporting outcomes. 
This scenario would offer clear efficiencies for the many entities that operate with dis-
parate systems internally, but there may be resistance to the spread of XBRL internal-
ly. The sources of the resistance may come from existing tensions between XML ap-
proaches to data storage and management and more common relational database and 
EDI approaches (Sliwa 2000; Sliwa, King 2000). Depending on the internal IT per-
sonnel’s views on this issue, they may see XBRL tagging as redundant in a relational 
database and a hindrance to its smooth running. 

The progression from emphasising adoption for external reporting to internal opera-
tions raises issues for entities outside of the adopting organisations. We do not have 
space here for an extended discussion, but one of the imminent issues will be briefly 
described. As XBRL’s journal taxonomy (XBRL-GL) is implemented the XBRL 
project is potentially exposed to competition with other standards for the recording and 
transfer of business transaction data. The domain space between journals and transac-
tions is quite small (Ramin, 2005). Existing standards for transactions include eb-
XML, ACORD, OFX, HR_XML and IFX (Hamscher 2002b). Proponents of the vari-
ous standards are often at pains to distinguish their specialist contribution and claim 
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that there is no competition (Hamscher 2002a; Lutes, Cohen 2006). However, a proli-
feration of standards ultimately undermines the fundamental purpose of XML – to 
create a consistent basis for the exchange of data to enhance inter-operability (see 
www.oasis.org). The imperative of the standardisation task is to reduce the number of 
standards11. However, XBRL has been approved by OASIS as a data standard for taxa-
tion purposes allowing it to provide specialist coverage of a unique domain that draws 
from both journal level data and external reporting data. This may give it a stronger 
foothold as a core standard for internal and external business reporting. Nonetheless 
other transaction level standards such as eb-XML have also achieved a wide level of 
diffusion and acceptance (Geyer 2004; Knox et al. 2004). 

This is an area of considerable complexity where outcomes are not just a matter of 
who has the superior technology (David 1985; Moore 2002). Social and institutional 
factors come to play a part in terms of the effects of the attitudes of both reporting 
entities and regulatory agencies to change and innovation. If they are already using an 
existing technology and it is significantly diffused in the external environment it may 
be very difficult to get traction for a new technology even if it is superior in some way. 

5 Conclusions

We have argued that XBRL is best conceived as a socio-technical object. It cannot be 
separated from its context and is designed to serve a highly integrated role in the con-
struction and communication of business information. Any information communica-
tion technology plays an important role in the construction of meaning and cannot be 
treated as a means to transmit pure, un-interpreted facts. This is clearly apparent in 
accounting reporting in general and certainly must apply to the XBRL technology that 
seeks to apply semantic value to accounting data. It is this interpretation that underlies 
our view of XBRL and business reporting in general. XBRL as it is envisaged will 
exist in a virtual world where accounting and business information will be routinely 
transmitted and transformed by a range of information users. The technology will ena-
ble the construction of virtual accounting representation in remote locations as infor-
mation is readily available on websites of a number of agencies and user organisations 
(Cuneo 2002; Hucklesby, Macdonald 2000).

11 The XBRL consortium agreed informally in 2001 to an interoperability pledge with UN/CEFACT, 
OASIS, OMG and HR-XML which states in part that they will avoid “duplication of efforts and 
overlapping development” (Interoperability pledge, www.xbrl.org/Governing Documents 
/Interoperability-Pledge.htm, downloaded 19/08/2005) 
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We have provided a broad introduction to how a postsocial perspective may be applied 
to research on XBRL. In particular the methods applied in ANT are described and ex-
plored. Figure 1 is used as a device to create a window on the possibilities for research 
by demonstrating the potential scope as the granularity of focus is refined or broa-
dened. We have also described three particular research programmes that use the 
switching of levels of granularity for analysis, and demonstrate different foci in the 
network of possibilities.  

Our introduction would not be complete, however, if we did not recognise the chal-
lenges and limitations of the research approach we are advocating. ANT researchers 
must make choices about the granularity of their study and the extent of the network 
they follow (Bruni 2005; Monteiro 2001). Designing a research strategy that enables 
the researcher to follow the actors (Quattrone, Hopper 2005) and the traces that will 
reveal the network of relations is problematic for a number of reasons both practical 
and conceptual (Law 1999, 2002; Miller 1997). Miller notes the difficulty of knowing 
where the network ends or which network nodes are the critical ones. These are largely 
irresolvable uncertainties. It is up to the researcher[s] to make a judgement on these 
issues. 

Other problems in following the actors are physical and economic. It is not feasible 
within the constraints of a normal research team to follow all the traces left by the ac-
tors constructing XBRL. Even to attend the conferences is a major issue of travel and 
cost and of course the conferences are only one venue of XBRL activity. There are a 
host of committee meetings that are attended by XBRL people and of course other 
meetings and teleconferences that impact on decisions that may later turn out to be 
significant or not. Then there are all the regulators and other institutions and organiza-
tions that have a part to play. Even if it were possible to track all participants, there 
would be limitations arise from whether or not the researcher is able to obtain permis-
sion to observe. Our experience with participants in the XBRL project is that they are 
very open to research interest in their project. There must of course be limits, and like 
all field researchers we have been asked to keep matters confidential and we have been 
excluded from access to meetings or conversations which would be affected by our 
presence. It is impossible to avoid this situation in many research settings. 

There are other research options that might fill in some of the missing links, such as 
using documentary analysis and following electronic traces (Quattrone and Hopper 
2005). Such sources could be used but they could also introduce further threats to the 
data and analysis we might construct. ANT research has been successfully constructed 
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from archival material (Jones, Dugdale 2002; Latour 1988; Law 1986), but, some au-
thors have expressed concerned with the importance of tracking developments as they 
happen. Latour (Latour 1987) argues that we need to try to engage in research before 
the technology in which we are interested becomes fixed, known and unproblematic. 
The object of beginning the research process at this early stage in the deployment of 
XBRL is so that we have the opportunity to observe and document the process through 
which the system takes shape. The research aim is to focus on the crucial decisions 
which fix one part of the technology or another. This line of theorising has led ac-
counting researchers to write of the fabrication of accounting systems being processual 
and unpredictable (Preston et al. 1992; Bloomfield et al. 1992). The researcher needs 
to be able to observe the system implementation or technology: 

“…before the controversies involved in its fabrication are closed, before the complexi-
ties of its inner workings are taken for granted and before the patterns of organization-
al power and influence, instrumental in the formation of [the technology] … are for-
gotten or rationalized.” (Preston et al. 1992) 

We do not see these as insurmountable issues – they are effectively the kind of deci-
sions that researchers make all the time – just not always consciously. Where the re-
search ends and how it is framed by research questions or hypotheses provide exactly 
this function – they truncate the research subject in order to make the research fit into a 
viable project. The design of individual research projects produced by these decisions 
is often quite arbitrary. The combination of impossible and possible, opportunities and 
coincidences frame the development of research, just as they have a role to play in the 
development of all technologies and knowledge. The task of the researcher is to take 
the possibilities and opportunities and carefully craft an insight that promotes under-
standing. In this chapter we have contributed something by sharing our experience 
with applying a postsocial perspective on XBRL. 
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1 Introduction and Motivation 

In 2000 XBRL became part of accounting terminology. An ambitious project to gener-
ate a public domain XBRL resource has attracted the support of the accounting stan-
dard setters in all leading jurisdictions as well the support of regulators, leading soft-
ware houses and professionals.1 Much has been promised and there is an ongoing de-
bate on just how it will change financial reporting. In the XBRL discussions to date 
little reference has been made to the literature on information dissemination, particu-
larly as it relates to efficient markets, earnings management and the voluntary disclo-
sure of financial information. In this respect the debate is incomplete and somewhat 
naive. If what we know about the incentives managers face is factored into the debate 
some of the claims about XBRL appear exaggerated. 

The purpose of this paper is to identify the financial reporting implications of XBRL 
and, in doing so, identify research opportunities. This requires specification of the pur-
pose, characteristics, limitations and power of XBRL in the context of capital markets 
research. The commentary develops as follows. Section 2 describes XBRL. Section 3 
discusses Taxonomy design issues. Section 4 describes its potential implications and 
the related research opportunities. Section 5 provides a summary. 

2 XML and XBRL 

2.1 What is XBRL? 

To be able to exchange data electronically it is necessary for two parties exchanging 
the data to agree on how to tag it (format) and what those tags mean (names). Once 
they agree on the protocol they can generate electronic documents that use that com-
mon language and conduct business-to-business transactions. An increasingly common 
method of exchanging data is through XML – eXtensible Mark-up Language.

XML is very flexible and, because the tagged data are in simple text based ASCII for-
mat, can be read into virtually any program without special interfaces. XML can be 
thought of as a mediation language (or layer). It mediates between different systems 
and functions. The use of mediation layers is not new. Similar approaches exist in the 
telecommunication industry where, rather than creating separate interfaces between 
each system, a mediation level is established as an industry standard. 

1  See Hannon (2001) for a description of the project. 
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As noted, a critical part of XML based data exchange is agreeing on the tagging proto-
col. Part of the XBRL initiative is the establishment of a public domain financial re-
porting classification system (taxonomy) which any can use as the basis for data ex-
change.2 A taxonomy is analogous to a dictionary. Rather than having several different 
terms for the same thing such as Receivables, Debtors, Trade Debtors or Accounts Re-
ceivable the taxonomy specifies a standard term. This means a user can, using XBRL-
enabled software, find that component without having to know the entity-specific term 
used. In principle, each type of instance document requires a taxonomy. For example a 
10K filing under US GAAP would accord with an appropriate taxonomy. As a result, 
because GAAP is jurisdiction-specific it is considered necessary to have a taxonomy 
for each set of rules.3

XBRL is, however, much more than XML because it uses XLink (XML Linking Lan-
guage) to link the XML elements together. Accounting, after all, has many well known 
presentation and calculation relationships and these relationships can be embedded in 
XBRL using XLink. 

To give an analogy, the English language comprises many words. But it is the rules 
and conventions that define how these words are ordered and related that give the 
words meaning. The grammatical syntax and common use conventions allow us to use 
the words to deliver simple or complex messages.4 XML tagged data can be thought of 
as being equivalent to the words and XBRL as the rules and conventions that give 
meaning to the data. The rules that define XBRL are the difference between data and 
information. For example, XBRL specifies the rules to allow a user to determine how 
certain numbers add, whether the numbers are budgeted, actual or forecast, the period 
or point in time financial data relates to and the authority underpinning a certain piece 
of information.

The electronic package containing data tagged using XBRL protocol is called an 
XBRL Instance. The files are in simple text based ASCII format, with the XBRL tags 
used to identify and describe its content. The document that contains the tagging speci-
fication for each instance document will have an associated taxonomy, which is neces-
sary to be able to read an instance.

2 A taxonomy is XML-XBRL independent. It is the generic name for a classification system. 
3 It is technically possible to generate a Taxonomy that meets more than one purpose, with the resul-

tant instance documents being subsets. 
4 To illustrate, the question How are you? could illicit the responses Really good or Good really.

They have different meaning despite having the same two words.
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3 Taxonomy Design 

One of the perceived advantages of XBRL is that it helps with the development of an 
agreed tagging system that will facilitate data sharing. That is, data elements can be 
compared – such as sales to revenue – across entities or jurisdictions. At a basic level, 
however, Taxonomy design can impact element comparability.

3.1 The IFRS-GP and US GAAP Taxonomies 

There are two dominant GAAP taxonomies currently developed or under develop-
ment. They are an IFRS-GP taxonomy being overseen by the IASCF and a US GAAP 
taxonomy being developed principally by XBRL US. These taxonomies are contrasted 
in this paper since they reflect the dominant GAAP globally. 

At the risk of oversimplification, the IFRS-GP and US GAAP taxonomies attempt to 
specify the elements required to be disclosed by their respective financial reporting 
standards. For example, IFRS requires the disclosure of Cash and cash equivalents.
This item is specified as an element in the IFRS-GP taxonomy.

All taxonomy designers must make decisions about how to build their classification 
system. The scientific world has many stories to tell about the lack of agreement be-
tween classification systems. In a similar manner, the developers of the IFRS-GP and 
US GAAP taxonomies have had to make design decisions. One of the key objectives 
of any taxonomy is to develop it in a way that people will want to use it. To be able to 
use the IFRS-GP or US GAAP taxonomy users must be able to find the items they are 
seeking to classify (tag) consistently and easily. Two of the most common problems 
encountered by the designers are the presentation structure and completeness. A finan-
cial reporting taxonomy could be designed to follow the structure of financial report-
ing standards or financial statements, for example. Both the IFRS-GP and US GAAP 
taxonomies are presented using a financial statement structure.5 This reflects the objec-
tive of creating a practical and comprehensive taxonomy. In many ways the taxono-
mies are similar to the model financial statements published by accountancy firms.  

A consequence of this design decision is that, to be comprehensive, the taxonomy de-
signers have needed to add many elements that are not specified by IFRS or US 
GAAP. These include sub-totals, for example, but also include elements that reflect 
the most commonly observed types of elements within required disclosures. For ex-
ample, IFRS and US GAAP do not specify the classes of property, plant and equip-

5 It is possible to present a taxonomy in multiple ways. With XBRL the use of XLink makes multiple 
viewing much easier. 
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ment that must be disclosed - only that certain information about each class must be 
presented. Both taxonomies provide common types of classifications, such as motor 
vehicles and machinery. In a similar manner, the designers have constructed tables and 
disclosures reflecting how preparers have been observed to present information about 
financial instrument related risks, for example. And further, items commonly observed 
as being disclosed on the face of the primary financial statements are, generally, pre-
sented in the taxonomy as being part of the primary financials even if there is no spe-
cific requirement in an IFRS or US GAAP to disclose that information on the face.

In short the taxonomy designers are attempting to meet competing objectives. They are 
attempting to capture IFRS and US GAAP requirements as well as make the taxono-
mies easy to use through structure and comprehensiveness. The difficulty with the lat-
ter is that the designers cannot avoid interpreting their respective standards and imply-
ing that the taxonomy reflects an appropriate representation of the requirements of the 
standards. This is not problematic, of course, unless the taxonomy designers hold their 
taxonomies out to capture IFRS or US GAAP.

3.2 Comparability of the IFRS-GP and US GAAP Taxonomies 

There is clearly a move to converge global GAAP. It is important to ask, therefore, if 
the IFRS-GP and US GAAP taxonomies will facilitate comparison of data across ju-
risdictions. There are two reasons why they might not – differences in GAAP and dif-
ferences in taxonomy design. 

3.2.1 GAAP

There are many differences in the way elements are measured as a result of differences 
in IFRS and US GAAP. These will, by construction, be reflected in the relevant tax-
onomies. For example IFRS allows PPE to be revalued, whereas US GAAP does not. 
These differences can make direct mechanical comparison of certain elements inap-
propriate. The differences between IFRS and US GAAP are well documented, al-
though the economic impacts of the differences are not as well understood. 

IFRS and US GAAP sometimes require elements to be disclosed in different places. 
For example, US GAAP treats interest payments as an operating cash flow in the 
Statement of Cash Flows. IFRS allows this to be classified as either an operating or 
financing cash flow.
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XBRL facilitates the comparison of these elements. That is: 

[US GAAP] Interest payments

 =  [IFRS] Interest Payments (Operating)  

 =  [IFRS] Interest Payments (Financing). 

Hence, individual elements can be mapped directly, even though they may appear in 
different places. However, different placement can cause the aggregations they form to 
differ. In this example, the Cash from Operations will depend on where the interest 
payments are placed. The existence of differences in placement of individual elements 
makes the comparison of the summary aggregations potentially problematic. 

3.2.2 Taxonomy Design Differences 

There are, for example, differences in the level of detail between taxonomies that re-
flect taxonomy design decisions rather than differences between IFRS and US GAAP. 
The US GAAP Taxonomy has more detail and, as a consequence, many elements can-
not be mapped directly to the IFRS-GP taxonomy simply because there is no equiva-
lent.

The level of detail also impacts the Other element, designed to capture items not oth-
erwise specified. For example, the US GAAP taxonomy specifies Computer Lists, Me-
dia Content and Customer Lists in its list of intangibles. These are not specified in the 
IFRS-GP taxonomy. As a result, the taxonomy element Other Intangibles will differ 
between US GAAP and IFRS-GP taxonomies, because Computer Lists, Media Con-
tent and Customer Lists will be included in this element under the IFRS-GP definition 
but not the US GAAP definition.

3.2.3 Aggregation

The IAS and US Taxonomies do not always aggregate elements in the same manner. 
For example, the US Taxonomy has an aggregation element in non-current assets 
called Investments. There is no equivalent element in the IAS Taxonomy. It appears to 
be similar to investments in subsidiaries, associates and joint ventures (specified as 
three elements in IAS).

XBRL can facilitate cross-jurisdictional comparison of financial data. Because the ju-
risdictional taxonomies are designed to integrate, it should be technically possible to 
identify equivalencies. However, there are different levels of comparability because of 
differences in jurisdictional GAAP and the way the Taxonomies have been designed.  
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4 Implications of XBRL 

4.1 Accounting Standard Setting 

Although there is limited evidence in print, commentators at XBRL conferences have 
suggested that XBRL will have a significant impact on accounting standard setting and 
will eliminate GAAP differences. XBRL does not eliminate differences in GAAP in-
terpretation. Estimates, such as the rate of depreciation and expected useful life of an 
asset and judgements such as whether a particular item of expenditure should be capi-
talised or expensed are not eliminated by XBRL. The accounting choices currently 
available to users can only be eliminated by regulators, not the introduction of a medi-
ation tool. XBRL is indifferent to how a number is calculated. To claim that interpre-
tive differences are eliminated ignores the evidence that managers have incentives to 
manage earnings, for many reasons. The empirical evidence supports the existence of 
such activity.6 As long as some choice or flexibility exists in accounting these differ-
ences will remain. 

XBRL does not prevent entities from using their own language to describe a particular 
component of the financial statements. XBRL allows descriptors to be incorporated in 
the tagging process. The differences we currently observe in terminology are therefore 
likely to remain, although the concept of standardisation encouraged by XBRL may 
transfer to the financials. 

Claims have also been made that different jurisdictional definitions of GAAP will dis-
appear with XBRL (e.g. Coffin 2001). In defence of Coffin, his assertion seems to be 
that XBRL will mean analysts will no longer have to reconcile differences because 
entities will be able to render financial statements using different XBRL taxonomies 
from the same data. He does not claim that we will have one GAAP. What he de-
scribes is technically feasible. As long as the data captured in an entity’s information 
system are sufficient to apply the requirements of a specified GAAP the data can be 
shaped in any way.

As a simple example, interest relating to borrowings on the construction of an asset 
might be required to be capitalised in one jurisdiction and expensed in another. An 
appropriately specified database can capture sufficient information about the transac-
tion that will allow the data to be shaped in both ways in subsequent reports. Hence, 
multi-GAAP reporting from one source is possible. XBRL facilitates this process. 
However, standard setting bodies are the only parties able to eliminate the actual dif-

6  See Jones (1991) for example.
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ferences. And, apart from traditional GAAP reconciliations, there is no evidence that 
entities will provide users with the detail they require to reshape the data. 

4.2 The Financial Reporting Supply Chain 

4.2.1 Continuous Reporting 

Some commentators, Coffin (2001) and Hucklesby (2000) for example, have sug-
gested that XBRL will lead to continuous, perhaps daily, financial reporting. This view 
ignores the wealth of evidence on the role of regulation and the incentives managers 
have to keep markets informed through voluntary disclosures.7 There is no evidence to 
suggest that regulators will, or should, impose more frequent financial reporting than 
currently exists. All XBRL allows is the fast transfer of this data should the regulators 
move in this direction. 

This still leaves the potential that entities will move towards continuous reporting. The 
literature on the voluntary disclosure of financial information is mature enough to sug-
gest that this is unlikely to happen. Companies already have the capacity to release 
information far more frequently than they do but it is reasonable to suggest that the 
proprietary cost of doing so exceeds the perceived benefit. There is also the question 
of what is meant by continuous reporting. Regular reporting of fundamentals such as 
sales or passenger loadings can be classed as continuous financial reporting. It is also 
less prone to measurement error than attempting to report an aggregate such as profit 
over a narrow window.  

It is possible that XBRL will alter the cost-benefit equilibrium, by reducing costs, and 
it is this change is more likely to have an impact on the level of continuous reporting.  

4.2.2 Web Reporting 

The level and quality of Web based financial reporting has been described as disap-
pointing by some commentators. Examples range from HTML coded pages, PDF files 
of printed reports to Excel spreadsheet data. Reporting via the web is often viewed as 
an additional cost to companies, supplementing their traditional reports rather than 
replacing them. 

XBRL has the potential to increase the level and quality of web based reporting be-
cause of the standardisation of tagging. There are potential research projects examin-
ing the effectiveness of different communication methods. For example, there is evi-
dence that footnote disclosures are treated differently to the primary financial state-

7  See Healy and Palepu (1993) and Skinner (1994) for example.
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ments. Whether this is true in a web environment, particularly where readers are able 
to manage some of the presentation structure, is a potential area of interest. And at a 
basic level, the impact of XBRL on the level of Web based reporting is also of interest.  

Hodge et al. (2004) provide the first evidence that an enabling technology such as 
XBRL can impact the decision making processes of users. It appears to reduce search 
costs. This is an area of research potential and international interest (see also Debrece-
ny 2005). 

4.2.3 Audit Process 

Increased reliance on continuous auditing is a natural consequence of moving all the 
components of the annual report into databases from which XBRL instance documents 
may be rendered. The mapping of the ledger to the XBRL taxonomy and the mapping 
of the taxonomy to a web site would require verification. And the audit process might 
focus on managing database changes, so that any amendments to accounting policies 
or notes are identified and verified. The process by which reconciliations and support-
ing notes are compiled would also need to be verified.8

Web reporting will undoubtedly become more prevalent, even without XBRL. There 
are at least two components to attestation on a Web financial report that affect the au-
dit process. The first is web-reporting authentication involving the security of the site 
itself. The second is a communication issue associated with moving between audited 
and non-audited sections of the site. Auditors need to develop principles that ensure 
users are aware of whether the material they are viewing has been audited or not. Re-
searchers have opportunities to examine the audit process generally and the effective-
ness of different communication methods. 

4.2.4 Electronic Rendering of Financial Statements 

If agreement can be reached on this tagging system, and it is clearly more complex 
than invoice exchange, the possibility exists for companies to be able to file financial 
statements electronically with regulators, such as EDGAR, stock exchanges, tax au-
thorities and banks (as part of reporting under debt contracts). This happens now, but 
each application has its own set of rules. XBRL could well subsume these. 

The possibilities extend beyond regulatory filing. Each electronic document generated 
(the instance document) can be used for other purposes. For example, it can be the data 
from which information is rendered onto the Web or directly to print software. Soft-

8  See Woodroof and Searcy (2001) for a more detailed discussion.
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ware is also being developed to take instance documents and conduct financial state-
ment analysis. There have been claims that electronic rendering will reduce bank loan 
processing times, improve loan decision making, improve financial statement analysis 
(and investment decision making) and improve bankruptcy prediction. These are inter-
esting claims that beg analysis. 

4.2.5 System to System - Consolidations 

Some entities have many different accounting or information systems. Consolidating 
or sharing this information between systems can require manual intervention. In some 
cases software vendors develop exchange interfaces that allow their product to import 
or export to another specified product. XBRL can alleviate the need for multiple inter-
faces by creating a mediation layer. As long as Navision and Peoplesoft, for example, 
can create and read an XBRL instance document these two systems could exchange 
financial statement data seamlessly.

There will be consequences on the financial reporting supply chain that invite analysis, 
but researchers will need to move relatively quickly and be patient. Quickly, because 
an analysis of the impact of XBRL on the supply chain will require documentation of 
existing supply chains. Patient, because it will take time for XBRL to alter the supply 
chain.

4.3 Dissemination and Market Efficiency 

XBRL has potential implications for market efficiency. Stice (1991) investigated 
whether stock prices react to the public filing of an SEC 10K form, with quarterly 
earnings, or the publication of the same information in the WSJ (Wall Street Journal). 
In most cases the filing and announcement dates were the same, but in some instances 
the WSJ publication lagged by four days or more. Stice found that stock prices reacted 
to the WSJ publication. The period Stice examined was characterised by manual 
processing of 10K forms. Even though the filings were in the public domain it appears 
the costs of monitoring for cases of a WSJ announcement lag exceeded any benefit. 
Hence, stock prices, at best, reflected the earnings announcement information in the 
WSJ but not necessarily the information in the SEC filings. It is unlikely that these 
results would persist today, given the electronic submission of filings. Simply, the 
electronic exchange of information reduces transaction costs. The Stice study illu-
strates that any process that relies on the manual (or even semi-automatic) transforma-
tion of data has the potential to either delay the release of potentially price sensitive 
information into the public domain or add interpretive noise to the data.
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Any jurisdiction with a dissemination process that involves manual translation of data, 
summarisation or non-simultaneous distribution could benefit from XBRL. Examining 
the impact of XBRL in eliminating dissemination inequities is a potential research is-
sue.

4.4 Research Databases 

XBRL has the capacity to improve the quality of the data used for archival empirical 
accounting research. Lev (1989) challenged returns-earnings researchers to shift the 
focus to research on the quality of earnings, where accounting rules and measurements 
would be considered explicitly. He suggested a shift to research on the quality of earn-
ings, where accounting rules and measurements would be considered explicitly. Such 
research, he notes, “… has the potential both to further our understanding of the role of 
financial information in asset valuation and to contribute meaningfully to accounting 
policymaking” (Lev 1989, p. 175-176). Brennan (1991) and Beaver (1999) also com-
ment on accounting policy matters. Brennan, for example, notes:

“In addition to simple errors of measurement, the definition of earnings used in these 
studies would seem to be of importance. Yet the careful consideration given by prac-
tising accountants to the manner in which earnings are reported, and to which items 
are included in earnings, stands in marked contrast to the casual attitude of most re-
searchers toward the definition of the variable under investigation” (Brennan 1991, p. 
73). 

Differences in measurement transformations result from choices made by rule makers 
and by managers (when rule makers give them choice). Whatever measurement rules 
are used they have balance sheet and earnings implications. Accounting researchers 
who use accounting earnings in earnings-returns studies are assuming that all compo-
nents are valued the same and that measurement and aggregation differences between 
firms are unimportant. These are brave assumptions. Beaver (1999) suggests that an 
extension of the ability of simple accounting summary measures to explain current 
prices is to “incorporate more accounting into the analysis” (Beaver 1999, p. 41). 

COMPUSTAT and other similar databases do not provide easy access to the account-
ing policy specifications adopted by entities (including depreciation rates for exam-
ple), which are the conditioning variables on which the earnings, assets and liabilities 
are measured. XBRL offers the potential to provide enriched data sets by coding these 
policies. However, this will require a change in the current XBRL Taxonomy specifi-
cation.
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To illustrate, current taxonomies treat accounting policy elements as simple text fields. 
A more powerful approach is to separate the policy into components using what we 
know about accounting rules. Accounting methods could be specified using boolean 
values and quantitative components expressed separately. To illustrate, for each class 
of assets within Property, Plant and Equipment the taxonomy could specify boolean 
value (true/false) for depreciation methods identified as straight line, reducing balance
and other, (with a field ensuring the reporting entity specifies the actual method used). 
The asset lives, actual rates of depreciation and residual values could then be specified 
as a range of numeric values, such as 5 and 10 years specifying the lower and upper 
life expectancies within a class. 

This approach is a departure from most taxonomies produced to date, but it would add 
considerable power to the analytical potential of instance documents both to analysts 
and researchers. It would allow researchers and analysts to adjust earnings and readily 
identify accounting policy differences. 

The most common source of accounting data in empirical accounting research is cur-
rently COMPUSTAT, from Standard and Poor’s. The company states, with some 
pride, that they remove variability and bias from the data to normalize it.9 This can be 
problematic, particularly when the data are used in studies of manager reporting beha-
viour. The legitimacy of inferences drawn about earnings management from data that 
have been adjusted and managed by COMPUSTAT must be questionable. Teixeira 
(2001b) has found, for example, that information conveyed by managers in financial 
statements and earnings announcements is significantly more informative than the 
same information standardized using adjustments analogous to those used by 
COMPUSTAT. That is, the discretion exercised by managers was itself informative. 
Removing manager bias reduced earnings informativeness. Whether the 
COMPUSTAT procedures bias the analysis reported in the literature is an open ques-
tion. 

5 Conclusions

The implications of XBRL are conjecture. To begin, XBRL is not widely used by enti-
ties. Until that happens research opportunities are likely to be relatively limited. It is 
analogous to assessing the impact of the switch from manual to computerised record 
keeping in accounting. However, for those interested in the impact of XBRL on the 

9  Standard and Poor’s Website http://www.compustat.com/www/db/standardize.html
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supply chain it will be important that pre-XBRL procedures are documented before 
XBRL becomes more widely used.  

In this chapter, I have suggested that many of the claims made by observers about the 
implications of XBRL are likely to be exaggerated. Nevertheless, XBRL has the po-
tential to have a significant impact on the external financial reporting function through 
its impact on the costs and effectiveness of the dissemination process. There are many 
interesting questions that beg enquiry. And among the bigger beneficiaries are re-
searchers who will potentially have richer and less biased databases available to assist 
them in answering these questions. 
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1 Introduction1

For some time regulators across the globe have been advocating a more modern finan-
cial reporting process that would provide additional information (i.e., mainly nonfi-
nancial) in a timelier manner (the AICPA’s Jenkins Committee (1994), Financial Ac-
counting Standards Board (FASB; 2000)). Recent regulation, such as Sarbanes-Oxley 
section 409 (henceforth, 409; 2002) in the United States and the Corporation Act in 
Australia, are requiring public firms to report material information more quickly than 
ever before.2 Since the information being reported to the regulators is also publicly 
available, firms need to consider the adoption and consequent use of a technology that 
is 1) capable of continuous disclosure (CD); 2) can work with existing Enterprise Re-
source Planning (ERP) systems to internally gather and then externally report required 
information quickly and reliably; and 3) comply with appropriate regulation.3,4

XBRL (eXtensible Business Reporting Language) is a relatively new technology that 
makes facilitates CD. It has been called a “fundamental transformation in the way 
business reporting information will be exchanged” by the Chair of the AICPA (Edi-
torial Staff 2004). XBRL tags data and allows it to be disseminated internally or exter-
nally regardless of software or hardware (Deshmukh 2004). However, given the tradi-
tionally substantial time and monetary costs involved with new information technolo-
gy (IT) adoption (e.g., electronic data interchange (EDI), database management sys-
tems, etc.), many firms have typically taken a wait-and-see approach, depending on if 
the specific IT is mandated or not. Regulatory mandate of firms to use a specific IT 
has been rare, especially in the U.S. Thus, there remains a large amount of uncertainty 
whether firms would adopt a CD technology, such as XBRL, that could quickly and 
reliably disseminate all required information. Firms may choose to continue using in-

1 I would like to thank Vicky Arnold, Kalle Lyytinen, Shaomin Li, the Old Dominion University 
workshop participants, the 2004 Information Systems section midyear meeting participants of the 
American Accounting Association, and two anonymous reviewers from the Sixth International Re-
search Symposium on Accounting Information Systems for their helpful comments and suggesti-
ons.

2 For example, if material (i.e., would affect the decision of a reasonable user), 409 requires repor-
ting of earnings information, changes in management, and bankruptcies within four days of occur-
rence. The prior regulation required 15 days to disclose. Sections 674 and 675 of the Corporation 
Act require continuous disclosure of similar information; meaning the information is to be reported 
the same day as occurrence. 

3 For purposes of the current paper, a CD technology is defined as one that is capable of complying 
with the particular jurisdictional disclosure requirements. Given inherent differences across country 
requirements, it is not possible to generalize a definition.

4 The term “firm” in the current paper refers to public corporations, since they typically affect a lar-
ger number of market stakeholders than private companies.
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formation being derived from disparate sources and static presentation technologies 
(e.g., HTML (Hypertext Markup Language) and PDF (Portable Document File)), 
while hoping to be able to meet regulatory requirements.5

The ultimate goal of technology innovation research is to provide guidance to manag-
ers on the questions of whether, when, and how to innovate with IT (Swanson, Ramil-
ler 2004). The purpose of the current paper is to present a theoretical framework, 
which explores the uncertainty surrounding the firm CD technology adoption decision 
and, thus, attempt to answer the whether question.6 The purpose is consistent with 
prior IT innovation research concerned with understanding the factors that facilitate or 
inhibit the adoption of emerging technologies (see Fichman 2004). XBRL, which has 
the support of over 300 governmental and private entities, is referred to as the CD 
technology example throughout the paper for purposes of visualizing a live example.7

Four interdisciplinary adoption theories (computer mediated communication appre-
hension (CMCA), technology acceptance model (TAM), absorptive capacity and 
neighborhood effect) are considered in the current paper’s framework. Contrary to 
several prior IT adoption frameworks, the current paper’s framework recognizes the 
existence of both individual and organizational decision-making, the possibility of 
multiple theories as explanation for adoption, and does not limit the applicability of 
absorptive capacity to only high technology firms (George et al. 2001). According to 
Huber (1990), integrating theories from the organizational (absorptive capacity), 
communication (CMCA), and information systems’ (TAM) domains can help re-
searchers in each domain become more aware of the existence, content, and relevance 
of research in the other fields (e.g., agriculture (neighborhood effect)). Additionally, 
the paper responds to Fichman’s (1992) call for multi-level adoption research (i.e., 
adoption at the individual and organizational levels) by using a management theory 
that appears to be most applicable (i.e., Li et al.’s (2004) theory). The diverse nature of 
the theoretical framework provided should stimulate empirical research to contribute 
to the general knowledge of corporate IT adoption decisions. Such knowledge would 

5 Pre 409 and XBRL reporting required information within the required time was difficult for com-
panies. Carter and Soo (1999) reported a significant amount of compliance violations for Form 8-K 
filers with respect to reporting timelines. Thus, this problem may be exacerbated if a CD technolo-
gy (e.g., XBRL) is not adopted, given the apparent global shift to faster reporting.

6 Please see Li and Pinsker (2005) for the “when” and Guithues Amrhein et al. (2006) for the “how.”
7 The focus of this paper is on management’s XBRL (as a CD technology) adoption decision (consis-

tent with the initiation stage of Rogers’ (1983) model) for external reporting. Adoption benefits to 
investors, as well as to management in the form of internal reporting are outside of the intended 
purpose of the paper.
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be useful not only to IT personnel, but also to accountants called upon to help corpo-
rate clients with the CD technology adoption decision.  

Since many countries do not currently require CD or use of a technology capable of it, 
the framework presented is ex ante in nature. However, ex ante research provides an 
exciting opportunity for the early advancement of knowledge in a given area (in this 
case, management decision making). Additionally, given the recent increase in go-
vernmentally-required continuous disclosure (e.g., in Australia, the United Kingdom, 
and Japan (Hucklesby 2003; The CPA Letter 2002) and major accounting scandals 
(e.g., Enron and WorldCom), the need for management to consider a specific CD 
technology for disclosure is growing.8 CD technology adoption differs from other IT 
adoption/innovation research in two ways: 1) the CD technology adoption decision is 
international in scale; and 2) CD involves externally communicating to those outside 
of the supply chain (e.g., investors). 

The paper proceeds with a brief description of XBRL, followed by an explanation for 
the application of multi-level theories. Then, presentation of the competing theories 
and descriptions of the applicable research proposition are provided. The paper con-
cludes with a summary and ideas for future research. 

2 XBRL: A Leading Technology Capable of CD 

2.1 Description

“XBRL is a data description language that enables the exchange of understandable, 
uniform business information. It is based on XML (Extensible Markup Language) and 
permits the automatic exchange and reliable extraction of financial information across 
all software formats and technologies, including the Internet,” (xbrl.org white paper 
2002, 5). Information tagged in XBRL can include critical nonfinancial performance 
measure data. This type of data is typically difficult to aggregate and disseminate 
quickly using other technologies.  

2.2 Potential Reasons for Adoption 

Through its use of XML Web Services (i.e., Web-based applications that share data by 
talking to other Web applications) and a standard Web protocol (like Simple Object 
Access Protocol (SOAP)), information tagged in XBRL is freely communicated across 
technology media (such as the Internet). In combination with the XBRL General 

8 Internationally, this is evidenced by those involved with International Financial Reporting Stan-
dards (IFRS) working closely with those involved in XBRL’s taxonomies (Li, Pinsker 2005).
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Ledger taxonomy, XBRL usage allows for automation and integration of the manual 
data entry, gathering, and reporting processes. In sum, using XBRL, a company can 
capture, tag, process, and report information over the Internet reliably in minutes mak-
ing CD a reality (Guithues Amrhein et al. 2006). 

Many significant benefits are expected to accrue to XBRL users as a result. A recent 
XBRL white paper (2002) listed benefits of XBRL, some of which apply to corporate 
adopters. Those benefits include minimized cost by allowing more automatic composi-
tion and processing of reports to different clients and more confidence in data pre-
sented through limiting the risk of erroneous data entry (i.e., the data is only entered 
once). Pinsker and Li (2006) find corroborating evidence to the benefits listed by in-
terviewing companies across the globe that have fully implemented XBRL into their 
accounting information systems. 

 Regulatory bodies in countries such as Australia (through the Continuous Disclosure 
initiative), the UK (through the Inland Revenue Service), and the U.S. (through the 
SEC’s XBRL pilot program), are interested in more frequent disclosure to themselves 
and investors. The reusability of XBRL data benefit could result in significant cost 
savings related to reducing the number of redundant documents. Specifically, busi-
nesses in the U.S. alone produce approximately 100 billion documents per year. Many 
of the documents are produced in various formats, inaccessible to some, requiring the 
generation of new documents with the same data. Such redundant work is costly to 
organizations. Deshmukh (2004) estimates almost 20% of U.S. GNP is spent on gene-
rating new information, even though 90% of this information already exists in other 
documents.  

There are alternative technologies to XBRL that could facilitate CD. For example, 
straight XML use could achieve similar results as XBRL use (since XBRL is based on 
XML). Also, various ERP software combined with a presentation technology (e.g., 
PDF) could create a fairly quick reporting environment, although perhaps not meeting 
the applicable regulatory definition of continuous, since the data captured by the ERP 
software would need to be transferred into a PDF format. Therefore, even though 
XBRL is a leading technology whose use is capable of producing CD, it is not the only 
option available to firms looking simply to comply with current reporting regulation. 

3 Use of Individual and Organizational Th ories 

In many circumstances, firm subunits are responsible for selecting a proposal for ac-
tion when faced with making various decisions (Huber 1990). Aside from the many 

e
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individuals who might participate in this process, there is typically one individual or 
one group of individuals who is formally accountable for the decision. Accordingly, 
decision-making may be centered on the formal leader or distributed to various mem-
bers of the specific firm unit (Duncan 1974). 

In terms of IT, Fichman’s (1992) theoretical model helped explain the results from 
various organizational decisions made in past IT adoption and diffusion studies. The 
model, based on an expansion of classical diffusion theory, used four cells and classi-
fied the studies according to the locus of adoption (i.e., individual or firm) and class of 
technology (i.e., the levels of knowledge burden and user interdependencies). Accord-
ing to the model, U.S. firm adoption studies look at adoption in large aggregates, such 
as companies and agencies. The typical dependent variable is a binary adoption/non-
adoption scenario. Thus, using Fichman’s model, the corporate adoption decision of a 
CD technology (e.g., XBRL) would appear to be a firm-level study. 

However, the typical firm structure of smaller U.S. firms is characterized by more cen-
tralized, autonomous decision-making (Fichman 1992). Further, since the CD technol-
ogy adoption issue is on a global scale, a more macro approach to adoption should 
complement micro-level firm theories. Korpela (1996) challenged the cultural ap-
proach by stating it is the political economy, and not cultural attributes, that is the 
main determinant of IT adoption. This view is consistent with Robey’s (1977, 1979) 
environmental/systems perspective of IT adoption. 

Li et al. (2004) proposed a theoretical model to further explain IT adoption in various 
countries. Their model focuses on the nature and dynamics of corporate officer rela-
tions and their role as a governance mechanism in two types of governance systems: 
rule-based and relation-based. When a society is governed by a general rule of law 
(i.e., laws and regulations are transparent, fair, and universally applied), it is classified 
as a rule-based country. Rule-based countries work well when there are efficient in-
formation infostructures that provide accurate micro-level information on business and 
economic activities. An important element of the infostructure is the accounting sys-
tem, of which, financial reporting is critical (for public firms). Common characteristics 
of rule-based countries include a high level of public trust, codification of key infor-
mation, and decentralized decision-making. Firms in the U. S., UK, and other western 
countries would be considered to be in rule-based countries.

Contrary to rule-based countries, relation-based countries exist in societies where pub-
lic rules are unfair, opaque, with a general lack of rule of law and firms tend to rely on 
personal relations to govern their interests (Li et al. 2004). A central feature of rela-
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tion-based countries is that information is largely local and private, due to the reliance 
of relations instead of a verifiable, public marketplace. Given the private aspect of in-
formation, relation-based countries tend to exhibit a more centralized organizational 
structure with the head holding absolute authority. In many cases, the head of the firm 
often controls all key information and makes all the important decisions, including IT-
related ones (Li 2005). Eastern countries, such as China and Taiwan, as well as all de-
veloping countries are relation-based examples.  

In summary, corporate location and consequent governance systems are critical factors 
in addressing the decision to adopt a CD technology. According to Li et al. (2004), and 
supported by Weidenbaum (1996), the decision to adopt can be decentralized and de-
cided by many corporate participants, or centralized and decided by only top manage-
ment. Additionally, Fichman (1992) concluded either an individual within a firm or the 
firm as a whole makes the initial adoption decision for similar technologies. Given the 
diversity in decision-making, Fichman called for future research to employ a mixed 
(i.e., both individual and firm) level research design. The current paper answers this 
call by including two adoption theories for both levels, including two theories dis-
cussed in Fichman’s analysis: the Technology Acceptance Model (TAM) for the indi-
vidual level and absorptive capacity for the firm level. The next section describes the 
four competing theories that may be used as a framework for future research examin-
ing the CD technology adoption decision-making process. 

4 Adoption Theories and Propositions 

4.1 Logic Behind Specific Theories Chosen 

The four competing theories to be described next were chosen in aggregate for three 
reasons. First, the essence of all four theories has application to the IT adoption deci-
sion-making process; whereas, some IT-specific theories and frameworks (e.g., diffu-
sion of innovation; Gallivan’s (2001) framework) apply more to IT post-adoption, im-
plementation or diffusion processes. Second, the theories have either been included in 
Fichman’s IT adoption (1992) model (e.g., TAM, absorptive capacity) or apply to Li et 
al.’s (2004) IT model (e.g., Computer Mediated Communication Apprehension, neigh-
borhood effect). Finally, according to Huber (1990), integrating theories from the or-
ganizational (absorptive capacity), communication (CMCA), and information systems’ 
(TAM) domains can help researchers in each domain become more aware of the exis-
tence, content, and relevance of research in the other fields (e.g., agriculture (neigh-
borhood effect)). In combination, both Fichman and Li et al’s models serve as the un-
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derlying foundation for the current paper’s research framework. The theories are pre-
sented in terms of their locus of decision-making, with individual theories before firm-
level theories.

5 Individual Decision Making - Computer Mediated 
Communication Apprehension (CMCA) 

Business reporting is a communication between the reporting firm and the information 
stakeholders (e.g. regulators, stockholders). Newer communication technologies pro-
vide more avenues for communicating (Perse, Courtright 1993), which impact tradi-
tional media use (Williams et al. 1985). Williams et al. suggested research should in-
vestigate the use of interactive media as a “convenient substitute” for traditional forms 
of communication. One example of interactive media is the Internet. The Internet is 
becoming an increasingly popular reporting medium due to its low cost and reliability 
(FASB 2000). 

Recent computer mediated communication (CMC) research has identified Uses and 
Gratifications (U&G) as the most appropriate theoretical framework for its hypothesis 
testing (Flaherty et al. 1998). U&G is based on five underlying assumptions: commu-
nication behavior is goal-directed, purposive, and motivated; people are active in se-
lecting and using communication vehicles to satisfy needs; people are able to identify 
their own communication motives and gratifications; the media compete with other 
forms of communication for attention, selection, and use; and people are influenced by 
various social and psychological factors when selecting among communication alter-
natives. U&G is suitable for both mediated and interpersonal research (Rubin, Rubin 
1985) and is applicable for studying new communication technologies (Rubin, Bantz 
1987).

The majority of the prior CMC research has focused on organizational settings, inte-
ractions (Rice 1993; Steinfield 1986), or political computer bulletin boards (Garra-
mone et al. 1986). Other researchers have chosen to focus on the uses of communica-
tion channels through various message channels (Perse, Courtright 1993) and comput-
er mediated communication (Walther, Burgoon 1992), among other channels. In sum, 
these studies provide evidence for the impact of changing technologies on interperson-
al communication and imply that communication technologies (like the Internet) may 
be functional alternatives to face-to-face interactions (Flaherty et al. 1998). However, 
less is known whether communication technologies like the Internet are viable, func-
tional alternatives to paper-based communication (i.e., annual reports) or if the combi-
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nation of increased speed of reporting in conjunction with changing a communication 
medium is perceived by regulators and investors as being a more valuable form of 
communication.9 An avenue of future CMCA research, beyond CD technology adop-
tion examined in the current paper, would be to examine these questions surrounding 
Internet communication. 

Adopting a CD technology such as XBRL should force management to interact with 
regulators (and, therefore, investors) much more often (see SEC’s XBRL pilot project 
in the U.S.). The benefit for regulators and investors would be quicker access to firm 
information. As a result, communication via a CD technology could result in more re-
quests for firm information. The firm would be reaching regulators and investors more 
quickly, many times in a global sense, using a CD technology, as compared to paper-
based reporting.  

Reaching regulators and investors more quickly may cause managers to view interac-
tive communications (Internet reporting using a XBRL) with apprehension or anxiety. 
Internet-based reporting will require a faster processing and dissemination of informa-
tion. Thus, it is foreseeable that the likelihood of the information containing errors or 
otherwise incorrect information is increased, raising the opportunities for litigation (a 
potentially large financial burden on the firm).  

Presuming a non-mandatory situation involving a CD technology adoption, firm ex-
ecutives using a XBRL would have greater exposure to a global marketplace (regulato-
ry and capital market). Thus, the raw facts (i.e., whatever the firm is required to and 
voluntarily discloses) will be out there for everyone to see with firm being somewhat 
protected from misinterpretation (Wilson 2003). However, should the information dis-
closed be inaccurate, the firm would have greater risk exposures in the form of litiga-
tion if it is relied upon by information stakeholders (i.e., the relevance-reliability trade-
off; Hunton et al. 2003). 

In countries not mandating some form of continuous disclosure, the incumbent, inte-
rim and annual reporting process affords managers more time and flexibility in regards 
to processing and disseminating information than would a process requiring use of a 
CD technology. Thus, managers could potentially feel apprehension about switching to 
a technology that affords them a significantly quicker reporting process. However, 
managers’ perceptions of the benefits of XBRL adoption (previously discussed) may 
outweigh the costs apprehension would provide (especially if the level of apprehension 

9 Regulation, such as 409, and Regulation Fair Disclosure (2000) almost requires electronic commu-
nication due to its short timeline for compliance. 
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is relatively low). Therefore, if the individual who is responsible for the CD technolo-
gy adoption decision is able to envision a favorable cost/benefit scenario switching 
from a non-CD capable technology to XBRL, that individual should have low appre-
hension levels and choose to adopt. Clarke (1991) developed a scale measuring appre-
hension applicable to this context. It would represent a good measure for testing the 
proposition below. 

Consistent with the current discussion and the fifth U&G assumption (i.e., people are 
influenced by various social and psychological factors when selecting among commu-
nication alternatives), the following proposition is offered: 

Proposition 1: XBRL adoption will result if the adoption decision-maker has 
a low level of CMCA. 

5.1 Individual Decision Making - The Technology Acceptance Model (TAM) 

A major focus of Information Systems (IS) innovation research has been how potential 
users’ perceptions of an information technology (IT) influence its adoption (Al-
Gahtani 2001). User acceptance has often been seen as a critical factor determining the 
success or failure of IS projects, such as adopting an IT (Attewell, Rule 1984; Davis 
1993). Igbaria et al. (1997) reported that system usage has been the primary indicator 
of IT acceptance in technology diffusion research; however, there are potentially sev-
eral indicators of IT acceptance in pre-adoption scenarios. 

A practical theory that posits IT acceptance contingent upon the perceived user useful-
ness and perceived ease of use indicators is the TAM. “TAM is an adaptation of the 
theory of reasoned action (TRA) from psychology specifically tailored for modeling 
user acceptance of information technology,” (Al-Gahtani 2001, 40). The TAM differs 
from the TRA in two ways. First, the TAM does not include subjective norms because 
of their uncertain theoretical and psychometric statuses (Davis et al. 1989). Second, 
the TAM posits only two beliefs – perceived usefulness and perceived ease of use – in 
predicting an individual’s attitude towards adopting an IT as opposed to an expectancy 
formulation of beliefs used in the TRA. 

One measure of the TAM, perceived usefulness, is defined as: “the degree to which a 
person believes that using a particular system would enhance his/her job perfor-
mance,” (Davis 1989, 320). Adams et al. (1992), Davis (1989), and Davis et al. (1989) 
all reported that user acceptance of an IT is driven to a large extent by perceived use-
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fulness. Further, Davis (1993) argued that perceived usefulness is the most influential 
determinant of IT acceptance. 

The TAM’s attitude toward adoption contains many different definitions. In the con-
text of the TAM (adapted from Davis 1993), attitude toward adoption can be defined 
as the degree of perceived effect that an individual associates with adopting a current 
IT in his/her job. Attitudes guide perceptions, information processing, and behavior. 
Both attitudes and perceived usefulness have empirically demonstrated significant pos-
itive direct effects on IT acceptance (Davis 1989; Al-Gahtani 2001). However, per-
ceived usefulness (in terms of the perceived benefits of adoption), and a manager’s 
attitudes toward the technology, can represent powerful barriers to adoption if either or 
both are negative.  

The TAM is flexible when considering the stage of IT adoption. For adoption research, 
the TAM actually attempts to capture the individual’s intent to accept the IT, rather 
than IT acceptance through system usage (Agarwal 2000). As will be explained at the 
end of the current paper, this feature favors using TAM over diffusion of innovation 
theories in terms of measuring adoption decision-making. 

A key purpose of the TAM is to provide a theoretical basis for tracing the impact of 
external factors on internal beliefs and attitudes (Al-Gahtani 2001). The TAM accom-
plishes its purpose by identifying a small number of fundamental variables from prior 
research dealing with the cognitive and affective determinants of IT acceptance. In 
terms of pre-adoption attitudes toward IT acceptance, an expanded TAM incorporates 
Karahanna et al.’s (1999) findings that individual attitudes are based on a multifaceted 
belief structure that includes perceived usefulness and perceived ease of use. It is this 
expanded TAM presented in figure 1 that would be most beneficial for empirical test-
ing under the current paper’s framework. 
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Figure 1: The Expanded (for Attitudes) Technology Acceptance Model (Adapted from Karahanna et 
al. 1999, Al-Gahtani 2001 and Davis 1989) 

Therefore, if the manager responsible for the CD technology adoption decision perce-
ives the benefits to outweigh the barriers and costs, that individual will perceive XBRL 
to be useful and increase the allocation of the managerial, financial, and technological 
resources necessary to implement the technology (i.e., choose to adopt; Benbasat et al. 
1993). The author is unaware of any mixed findings (i.e., perceived usefulness and 
attitude have opposite results). Thus, the following propositions are offered: 

Proposition 2a:  XBRL adoption will result if the adoption decision-maker has 
high levels of perceived usefulness toward the technology. 

Proposition 2b: XBRL adoption will result if the adoption decision-maker has 
a favorable attitude toward the XBRL and technology in gen-
eral.

As previously noted, perceived ease of use has also been used as a variable under the 
TAM. However, it has been shown to typically possess an indirect/antecedent effect on 
IT acceptance (Davis 1989, 1993) when used in a combined statistical analysis with 
perceived usefulness. Due to the lesser potential impact of the variable, the current 
paper makes no proposition concerning perceived ease of use. Researchers testing the 
above propositions should use Davis’s (1989) scales for perceived usefulness and Ka-
rahanna et al.’s (1999) scales for attitude. 



86  Robert Pinsker 

5.2 Firm-Level Decision Making - Absorptive Capacity 

The ability to evaluate and utilize outside knowledge is critical to a firm’s innovative-
ness (Cohen, Levinthal 1990). This ability is largely based on prior related knowledge. 
The knowledge may include technological developments in a given field, such as us-
ing a CD technology for regulatory reporting (Fichman, Kemerer 1997). Thus, the 
concept of absorptive capacity refers to a firm’s ability to recognize the value of new 
information, assimilate it, and apply it to commercial ends based on the collective 
prior knowledge of its employees (Malhotra et al. 2005). Simply stated, a firm’s ab-
sorptive capacity is its ability to acquire and absorb new knowledge (Link and Siegel 
2002).

Absorptive capacity not only considers the acquisition of new knowledge and technol-
ogies, but also the potential for exploitation. Thus, absorptive capacity does not only 
depend on the firm’s interface with the external environment, but the transfers of 
knowledge and relationships within as well (Cohen, Levinthal 1990). The communica-
tions among the various organizational units become critical, with some parties assum-
ing gatekeeper roles in order to monitor and translate the new information in an un-
derstandable fashion. In terms of CD technology adoption, once the decision to adopt 
has been made, executives could be considered the gatekeepers of the technology, 
monitoring its use among the various firm units ensuring communication and assimila-
tion of knowledge across functional boundaries.  

The risk of an organization not investing to increase its absorptive capacity in a quick 
moving technological environment is it may never assimilate and exploit new informa-
tion (Cohen, Levinthal 1990). This is called lockout and according to Cohen, Levinthal 
can occur for two reasons. First, when a firm decides not to develop its absorptive ca-
pacity in technology initially, it may not be aware of the significance of signals that 
could ordinarily cause it to revise its expectations and develop. The effect causes un-
appreciated new opportunities for development that are not taken advantage of.

Second, the lack of early investment in absorptive capacity makes it more costly to 
develop in subsequent periods (i.e., early adopter advantage). As Zahra and George’s 
(2002) model indicates, the level of early investment (and consequent advantage) may 
be due to a firm’s realized, rather than potential absorptive capacity. If cost cutting is 
part of the firm’s strategy, more costly technological investments can be seen as unat-
tractive to executives and, thus, not adopted (despite the pressure to conform; consis-
tent with high potential, but low realization). Therefore, not investing in absorptive 
capacity early on in the IT development stage could result in a firm never investing in 
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that IT and, thus, hurting its knowledge growth and preventing other adoption benefits. 
For example, not adopting XBRL could result in unrealized process savings through 
improved reporting efficiencies, which could have spilled over to a reduced cost of 
capital.

Cohen, Levinthal (1990) argued that a firm’s aspiration level in a technologically pro-
gressive environment (like regulatory reporting is becoming, if it is not already there) 
is determined by its past performance and its absorptive capacity. Therefore, the higher 
a given aspiration level (e.g., the increasingly popular zero defects and continuous im-
provement corporate landscapes) and firm expertise (and associated absorptive capaci-
ty), the more sensitive it is likely to be to emerging technological opportunities. Firms 
with higher levels of absorptive capacity will be more proactive in regards to exploit-
ing opportunities present in its technical environment, while firms that have lesser le-
vels of absorptive capacity will tend to be more reactive and not exploiting its oppor-
tunities (Cohen, Levinthal 1990).

Despite a firm’s aspirations, its absorptive capacity may be hindered because of its 
resource availability. This concept is called organizational readiness. Iacovou et al. 
(1995, 467) define organizational readiness as “the availability of the needed organiza-
tional resources.” It can be broken down into two parts: 1) the level of financial re-
sources and 2) the technological resources of the firm. The level of financial resources 
involving CD technology adoptions includes: training, installation costs of relevant 
software, implementation of any subsequent improvements, and ongoing expenses 
during usage. Except for possibly training (due to the responsibility related to report-
ing to many different stakeholders), using XBRL as an example, adoption of a CD 
technology should appear as favorable to firms, because of its freely available status 
and relatively low cost of software. Technological resources are concerned with the 
level of sophistication of IT usage and IT management in a firm. Both need to be con-
sidered ex ante in the CD technology adoption decision.  

A unique characteristic of CD technology adoption (again using XBRL as the exam-
ple) is that it is not limited to certain industries. As George et al. (2001) indicate, all 
prior absorptive capacity research has been conducted within the high technology in-
dustry. Firms in this industry are typical early adopters and the technologies re-
searched have not been mandated. As previously discussed in the Introduction section 
of the current paper, although mandated use of XBRL (or any other CD technology) is 
rare for any country, recent regulation is requiring many firms to report information to 
regulators quicker than ever before. It only follows that firms, irrespective of industry, 
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would require a technology to make compliance possible. Further, high levels of ab-
sorptive capacity promote innovative firm behavior as a way to identify and exploit 
new technologies (van den Bosch et al. 1999), although this behavior has not been stu-
died outside of the high technology industry.

In sum, Iacovou et al. (1995) suggest that organizational readiness (and its compo-
nents) may be needed for IT integration. However, before integration, a firm should 
assess these factors in determining its level of absorptive capacity. Otherwise, the costs 
involved could cause severe inefficiencies or in the extreme cases, lack of ability to 
use should the firm go ahead and make the decision to adopt.  

Based on the previous discussion, firms with higher aspirations result in higher levels 
of absorptive capacity and are more likely to be sensitive to emerging technologies. 
Consequently, firms that have excellent capabilities to acquire and exploit new know-
ledge would be expected to have superior innovation and pursue XBRL adoption.10

Otherwise, they risk lockout effects, which would greatly reduce the likelihood of 
adoption.

Unlike the previous two propositions, a firm’s absorptive capacity can be measured in 
two equally appropriate ways. Thus, the proposition that follows could either be em-
pirically tested using market data with Zahra and George’s (2002) model or experi-
mentally using Link and Siegel’s (2002) measures. The following proposition is of-
fered:

Proposition 3: Absorptive capacity levels will be positively related to the de-
cision to adopt XBRL. 

5.3 Firm-Level Decision Making - The Neighborhood Effect 

Grounded in the learning literature, the neighborhood effect specifies that firms do not 
make their technology adoption decisions in isolation, but rather under a certain social 
and physical context (Zhang et al. 2002). Some contexts include regulatory mandate, 
changes in law, or political and social pressures. Each individual firm’s adoption level 
contributes to the total available of the new technology in a region with an equal 
weight, which in turn generates the same neighborhood effects for each firm.11

10 The current paper assumes that most firms are large enough not to be hindered by a lack of readi-
ness and presumes a predominate corporate environment of setting high-level goals (aspirations).

11 The neighborhood effect is tied closely to accounting through linking technology adoption to pro-
posed standards. Specifically, some Statements of Financial Accounting Standards require organi-
zations to adopt a change prior to regulatory requirement.



XBRL as a Continuous Disclosure Reporting Technology  89 

The information systems’ literature has discussed topics related to the neighborhood 
effect. Specifically, Attewell (1992) claimed that firms that are closely connected to 
existing adopters/users of an innovation learn about it and adopt it early on, while 
firms on the periphery are slower to adopt. Markus (1987) showed for interactive 
communications media (e.g., XBRL), adoption becomes progressively more attractive 
the more it has been adopted by others.  

In terms of effect size, Zhang et al. (2002) provided evidence that early successful 
adopters have a larger effect on neighboring adopters than do early unsuccessful adop-
ters and that education of the technology is a critical factor for facilitating adoption. 
The results of a recent PricewaterhouseCoopers survey (2002) and the lack of partici-
pants in the SEC’s XBRL voluntary filing program indicate that perhaps more XBRL 
education is necessary for adoption decision-makers for that specific CD technology. 
Thus, firms not currently involved in CD technology adoptions may be waiting to see 
if the firms in their industry and governmental regulatory agencies that are adopting 
CD technologies (e.g., XBRL) are successful in their endeavors. Unsuccessful adop-
tions may cause those who are waiting to reject the idea of CD technology adoption 
for their own firms.

Given the uncertainty surrounding CD technology adoption, it is conceivable that 
widespread adoption of CD technologies could take place in a domino effect fashion. 
Specifically, adoption would occur initially with governmental regulatory authorities, 
then large firms already involved within the XBRL Consortium (using XBRL as the 
example), and finally, the rest of the public firms. Early XBRL adoption evidence has 
met the first part of this prediction (e.g., the FDIC, Federal Reserve Board, and Office 
of the Comptroller, among other projects, in the U.S. (Blackwell 2003), Direct 2 
APRA (the Australian Prudential Regulatory Authority) in Australia, etc.).

In terms of large firms adopting or planning on adopting a CD technology, Microsoft, 
Reuters, and Morgan Stanley/Dean Witter have already begun presenting their finan-
cial statements in XBRL on their Web sites. All firms currently involved in adoption 
strategies are members of XBRL International. Thus, the rest of the firms appear to be 
taking a wait-and-see approach to any form of CD technology adoption. 

Even though there are over 20 software vendors now offering products able to use 
XBRL, the products are first generation and, thus, subject to previously unidentified 
problems. Given the status of the world economies and attention to accounting report-
ing issues in leading financial nations such as the United States, it is understandable 
that many firms may not want to risk bugs in the new software, which might lead to 
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litigation. In addition to purchased software issues, for those attempting to create their 
own software, it is foreseeable that CD technology (e.g., XBRL) adoption also relies 
on people that know how to implement it, a sound specification with appropriate in-
dustry taxonomies, and best practices criteria. Thus, firms might simply be waiting for 
someone else to put their toes in the water first before committing resources toward 
adoption.

Alternatively, management may view CD technology adoption as advantageous, be-
cause it could potentially maintain or obtain perceived technological leadership in the 
market. Such has been the case in previous IT studies (e.g., Peters 2000; Trombly 
2000; Carter, Williams 1959; Cash, Konsynski 1985). Further, pressure to adopt may 
not come from regulatory bodies, but from competitors. Although perhaps not direct 
pressure, competition for capital may ensue if investors perceive sufficient benefits to 
CD and the necessary technology adoption. Thus, it is compelling to discover which 
approach will win out in terms of CD technology adoption: the wait-and-see, if others 
are successful we will adopt (if not mandated) perspective, the perceived technological 
leadership perspective, or the external pressure perspective.

In sum, the general IT literature has presented perceived technological market leader-
ship and external pressures to adopt as factors that could affect the XBRL adoption 
decision. However, the results have been primarily obtained post hoc, without theoret-
ical justification. Thus, the current paper projects the neighborhood effect would be 
more likely to be the dominant adoption factor of the three discussed, if the adopting 
firms are properly educated. Consistent with the above discussion and recognizing that 
a true wait-and-see perspective would be difficult (at best) to statistically test, the fol-
lowing propositions are set forth: 

Proposition 4a: XBRL adoption will result if the firm decision-makers are 
highly educated about a XBRL technology. 

Proposition 4b: Perceived technological market leadership will not affect 
XBRL adoption. 

Proposition 4c: XBRL adoption will not be affected by competitive or investor 
external pressures. 
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Propositions 4b and 4c are stated in the null for ease of statistical testing and, if re-
jected, to provide support for proposition 4a (since they represent valid, alternative 
perspectives).12

6 Conclusions

Recent accounting scandals and the recognition of an inadequate business reporting 
process have prompted regulators across the globe to unveil new reporting require-
ments (although, many are not specifically associated with particular technologies). 
Consistent across these requirements is the focus on reporting processes (e.g., report-
ing firm information to investors more quickly) and performance measures (both fi-
nancial and nonfinancial). CD technology may be key to complying with the new re-
quirements. CD technology usage (as evidenced with the current anecdotal XBRL 
findings and Li and Pinsker’s (2005) small sample of completed XBRL adoptions) is 
expected to produce unprecedented gains in efficiency, interoperability, and timeliness 
to the adopting firm and greater information accessibility for outside investors.  

Despite the potential benefits, uncertainty of adoption remains in the corporate world. 
Traditionally, many firms outside of the high technology industry, choose a wait-and
see attitude to gather evidence as to the effectiveness of early adopters and relevant 
software. Further, adoption of a CD technology would force management to rely on 
first generation technology with less time to check the accuracy of the information 
provided, exposing itself to potentially severe litigation threats and increased anxiety. 
However, if managers could maintain a relatively small amount of apprehension or 
attempt to maintain a high level or increase its level of absorptive capacity, the current 
paper proposes that the firm would pursue XBRL adoption.  

12 I recognize a limitation to using the neighborhood effect theory is its newness and consequent lack 
of empirical testing in IT adoption studies (relative to the other theories presented). Thus, its parti-
cular application to XBRL adoption is supported primarily with practical evidence to support the 
related research propositions. This is consistent with the ex ante nature of the current paper.
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Figure 2: Summary of Research Propositions13

The current paper has provided a framework consisting of seven testable propositions 
grounded in relevant theories and theoretical foundations (i.e., Fichman (1992) and Li 
et al. (2004)) in order to study the above possibilities (see figure 2 for summary). The 
diverse nature of the theoretical framework provided should stimulate empirical re-
search to contribute to the general knowledge of corporate IT adoption decisions. Such 
knowledge would be useful not only to IT personnel, but also to accountants called 
upon to help corporate clients with the CD technology adoption decision (e.g., if the 
client is considering volunteering for the SEC’s XBRL voluntary filing program). 

6.1 Future Research 

Future empirical research should distinguish which proposition drives the XBRL adop-
tion decision-making process. Empirical support for applicable propositions could help 
accounting professionals and management better understand the factors involved in the 
CD technology adoption process. Accounting consultants involved in assisting in the 
adoption process would then have an improved understanding from the client’s pers-

13 Propositions 4b and 4c are stated in the null and suggest that perceived market leadership and ex-
ternal pressures do not affect the XBRL adoption decision. Thus, they are not depicted in the figure 
above.
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pective. Armed with the new understanding, they should be able to plan more appro-
priately for initial meetings with potential adopter clients. 

Researchers may want to take the CD technology adoption analysis in a new direction 
or even expand the possibilities to cover areas not discussed in the current paper. For 
example, all research propositions presumed the environment of the potential adopter 
did not involve regulatory mandated use. Future research may want to examine the 
differences in individual or firm-level CD technology adoption decision making in a 
regulated versus non-regulated environment. Additionally, XBRL was the specific CD 
technology example cited in the paper. XBRL is not the only existing technology ca-
pable of supporting CD. Future research may want to compare and contrast varying 
CD technologies.  

Finally, the expanded TAM model, rather than diffusion of innovation (DOI) theory, 
was proposed to measure potential XBRL adoption. The TAM is able to utilize inten-
tions as an endogenous variable and DOI theory is not. According to Agarwal (2000, 
90), DOI research specifically recognizes that institutionalization of a behavior is dif-
ferent from, and perhaps more important than, its initial manifestation. Therefore, 
since the premise of the current paper is adoption, the author deemed the TAM’s focus 
on intentions toward XBRL as more appropriate than focusing on the institutionaliza-
tion or use of XBRL as measured by DOI theory. After CD technologies are adopted 
by more organizations (government or corporate), future research should incorporate 
DOI theory and relevant theoretical frameworks (e.g., Gallivan 2001 and Attewell 
1992) to analyze various assimilation/implementation impacts. 
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1 Introduction1,2

The last fifteen years or so have seen enormous development of the Internet and an 
increasing acceptance by its users. Major characteristics of the Internet are that infor-
mation can be accessed (almost) any time and everywhere, and generally at a low cost; 
the information is up-to-date; there are few limits on data availability; information can 
include dynamic presentations and multimedia; and there is the possibility of interac-
tive information demand and supply. These developments have a significant effect on 
the dissemination of information and on the trading of goods, including shares, and 
thus on the organizational structures of how these activities are performed. They also 
open up new and astounding opportunities for financial disclosure that affect all inter-
ested parties, notably corporations, investors, auditors, and information intermediaries. 
These opportunities concern standard setters as well as regulators.

Various studies show that most listed corporations now disclose financial information 
on their websites, and that the level of disclosure has increased over the last years. 
(e.g., Lymer 1999; Lymer et al. 1999; Ettredge, Richardson, Scholz 2002; Debreceny, 
Gray, Rahman 2002; Trabelski, Labelle, Laurin 2004). The Internet has probably be-
come the primary source for users searching for corporate financial reports. Compa-
nies invest substantial resources in the development of their websites, and come up 
with innovative ways to present financial information.

While the acceptance of Internet disclosure has increased, most of the information 
provided is still substantially the same that is available from other sources, too. There 
are many opportunities for this practice to change. Empirical studies suggest a decline 
in the value of traditional financial reports. (Lev, Zarowin 1999) Reducing boundaries 
for generating and disseminating information by Internet technologies may provide the 
opportunity to change the traditional financial reporting model. For instance, Elliott 
concludes that “Information technology (IT) is changing everything,” (e.g. Elliot 
1999) and Trites sees a shift from the Pacioli paradigm to the Google paradigm (Tri-
tes 2004). 

With the advent of Extensible Business Reporting Language (XBRL) as a standardized 
data description format for financial reporting, there are many studies that describe this 
technology and promote the benefits to all preparers and users of financial reports. 

1 Helpful comments by Roger Debreceny, Andy Lymer, two anonymous reviewers, and participants 
at a workshop at The University of Sydney are gratefully acknowledged. 

2 This article is an updated version of an article published in Schmalenbach Business Review 55 
(2003), pp. 262-279. Reprinted with friendly permission of the publisher.  
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(e.g., Zarowin, Harding 2000; PricewaterhouseCoopers 2002) Quite often, this litera-
ture misses potential negative effects that may also exist.

The effects of new information technologies on financial disclosure have been an issue 
for standard setters and accountants. (FASB 2000; Lymer et al. 1999; Trites 1999; 
ICAEW 1998) These studies explore potential future developments not only for dis-
closure, but also for radical changes of the current financial reporting model. For ex-
ample, they include forecasts like this: “The annual report of the 21st century will not 
be annual and it will not be a report: it will be an up to date, informative, permanent 
dialogue.”3 However, the ballyhooed future directions remain vague.  

Although visionary thoughts on new opportunities no one has dreamed of before pro-
vide an important impetus for financial reporting developments, it is also clear that 
technology alone does not drive the demand and supply of financial information. It is 
the preparers and users whose supply and use of the information defines the type and 
amount of financial information that is being produced and digested. Standard setters 
and regulators follow up to see if there is a demand for standardization based on 
changing demand and supply.  

This paper attempts to shift the discussion of the effects of the Internet on financial 
reporting towards an economic framework. The contribution lies primarily in an analy-
sis of the economic consequences the Internet developments have on financial disclo-
sure. It shows that information technology does not change everything. The principles 
governing their economic effects remain widely unaffected, (Shapiro, Varian 1999) 
that is, financial disclosure is (still) governed by incentives and cost-benefit trade-offs. 
The paper applies insights from the financial disclosure literature on Internet financial 
reporting to analyze the potential effects on the demand and supply of financial infor-
mation. However, I note at the outset that many issues that arise with Internet financial 
reporting are still in flux, so that the significance of these effects is difficult to ascer-
tain at present.

The paper is organized as follows: The next section gives an overview of financial in-
formation flows within and outside the firm. Section 3 analyzes the direct cost effects 
of Internet financial reporting, and what they imply for financial disclosure and for 
voluntary disclosure incentives by firms. Section 4 examines the increased demand for 
standardization that comes from the use of the new information technologies. There is 
a particular focus on XBRL and its effects on financial disclosure and accounting 

3  Alan Benjamin Obe, as quoted in ICAEW (1998), p. 17.  
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standards. Section 5 considers issues that arise from the desire to assure a high quality 
of Internet financial reporting. Section 6 contains a summary and conclusions.  

2 Accounting Information Flows 

Figure 1 depicts the typical financial information flows of corporations.4 Beginning 
with the recording of transactions and business events in the books of the corporation 
at various hierarchical levels, a major information flow occurs within the corporation. 
The information is used for reporting and consolidation purposes of business units. 
Part of the information within the corporation is condensed by applying accounting 
standards and other regulation into statutory financial statements. The financial state-
ments are audited by an independent auditor and are subject to enforcement by the ap-
propriate national body. Other information, such as interim reports and information 
published in compliance with continuous reporting requirements are typically not au-
dited or reviewed, but may be subject to enforcement or overview. Some corporate 
information, e.g., press conference material, is neither audited nor subject to enforce-
ment. The information is then communicated to the users, who are either information 
intermediaries who use the corporate disclosures and other information to advise end 
users, or are end users themselves who use the information for their own decision-
making.  

Figure 1: Accounting information flows  

The Internet affects each of these information flows. The effects are twofold: First, the 
Internet changes the costs of the information collection, processing, and dissemination. 
Second, it increases the demand for standardization of information. I examine each of 
these two effects separately, although they are to some extent interdependent.  

4  DiPiazza and Eccles (2002) discuss a corporate reporting supply chain which integrates similar 
elements.  
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The information cost change affects the cost-benefit trade-off of various processes and 
instruments. Existing processes will become less expensive, and the costs of new 
processes may fall below their expected benefit so that they are adopted. The second 
effect is why the Internet is often viewed as an enabling technology. It makes available 
many new possibilities of information gathering, processing, and disseminating to its 
users that were too costly or even impossible before.5 However, it does not generate a 
new demand for information: the demand must already be there. Only the cost of satis-
fying that demand was too high before the new technology became available.

The Internet is independent of hardware but, nevertheless, requires a common format 
of the type of data they process. Standardized information is needed to fully exploit the 
opportunities of the Internet. XBRL provides such a standard for financial reporting. 
Its development and effects on financial reporting are considered in the subsequent 
section.

3 Effects of Information Cost Changes 

3.1 Direct Effects of Cost Changes 

The Internet offers easy access to firms’ financial information. Firms can use this 
technology to reach more potential users than they can by other communication 
means. Placing financial disclosures on the Internet offers equal access to all users and 
reduces the information asymmetry between some institutional investors and others 
(democratization of capital markets).6 This should also decrease the firms’ cost of cap-
ital. (Easley, O’Hara 2004; Lambert, Leuz, Verrecchia 2006) 

Speed of disclosure is enhanced by Internet disclosure. Disclosure and filing deadlines 
can become tighter. Information can be published at a time that is under full control by 
the firm. (DiPiazza, Eccles 2002) To alert users that new information has been put on 
the Internet, there are several push techniques, such as an email notice distributed to 
identified users. Speed is particularly important for continuous reporting requirements 
of stock price-relevant information during the financial year. The stewardship function 
of financial statements is less speed-sensitive, because financial statements are usually 
led by other disclosures, such as earnings forecasts.

5  DiPiazza and Eccles (2002) mention a cost saving in the production of business reports of up to 60 
percent over traditional publishing methods.  

6  However, Ordelheide (1999) argues that the resulting information overflow and the increasing dy-
namics of the capital markets can create a competitive advantage for professional analysts relative 
to private investors and thus increase information asymmetry for some time.  
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The easy availability of information may induce users to request more and more in-
formation, including assumptions, effects of alternative accounting methods, multidi-
mensional properties of information (e.g., probability distributions), (Wallman 1996; 
Pellens, Fülbier, Gassen 1998) and all sorts of non-financial information. Information 
about intangibles and value drivers are natural candidates. This increased appetite for 
information raises the question of how much additional information firms are prepared 
to disclose. Besides the direct costs of auditing or reviewing such information, firms 
may be harmed by adverse actions of competitors and other parties that use this infor-
mation. Moreover, additional disclosure raises legal concerns. In a litigious environ-
ment the legal costs can be substantial. If firms are to be motivated to experiment with 
new technologies and innovative disclosure practices, one way would be to extend 
safe-harbor rules for contents to Internet disclosures.7 The reluctance of many firms to 
disclose too much is based on these negative effects.  

By placing financial information on the firm’s website, users can search, filter, re-
trieve, download, and even reconfigure such information at low cost in a timely fa-
shion. But Internet financial reporting is not restricted to static texts and graphs. It al-
lows for hyperlinks, search engines, multimedia, and interactivity.8 For example, users 
may be allowed to customize the contents of financial reports to match their demands 
or to define user-specific trigger events for reports (Jensen, Xiao 2001). Even more use 
of interactivity would be a dialogue reporting by which users could specify informa-
tion demands based on information they received previously. Users might be able to 
do their own sensitivity analyses and insert their own assumptions to measure assets 
and liabilities.9

Firms can learn from tracking users’ information requests or specific user demands, 
which users can pose either anonymously or by filling in some kind of access identifi-
cation. Access statistics are market-driven direct measures of the importance of infor-
mation, and if interpreted carefully, can guide firms and also standard-setters to react 
to the demand revealed by the users’ behavior. Software applications offered by a pre-
parer on the Internet could allow firms to learn assumptions investors use in analyzing 
financial data.

7  This suggestion is in the spirit of a recommendation by the Garten Task Force (2001), pp. 9-10, for 
more disclosure in general.  

8  For a survey of firms usage of such opportunities over 22 countries see Lymer et al. (1999), pp. 51-
56.  

9  For example, current IFRSs (e.g., IAS 1, IAS 36, IFRS 7) require disclosure of key assumptions to 
determine asset values and the sensitivities of changes in the assumptions.  
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The Internet may also improve the availability of financial information within firms 
themselves. For example, many of the processes that occur in distant places can be 
automated and fed into a firm-wide information system. Reporting and consolidation is 
improved and speeded up (fast close). One opportunity is to increase reporting fre-
quency from annual or quarterly to monthly, weekly, daily, or even (almost) instant 
financial statements.10 The Internet is a perquisite for high-frequency reporting, as the 
information should be provided immediately after the announcement release and will 
lose value fast if delivered to users too late relative to the length of the period it covers. 
A consequence of more frequent reporting could be that the users’ focus on quarterly 
earnings may vanish, and with it the incentives of firms to manage them. However, it 
would require a major change in most accounting systems because events, such as up-
dates of market prices, estimates, and judgments, would need to be entered on a real-
time basis as well. Of course, economic questions such as the optimal length of a re-
porting period emerge, but are not yet well understood.

In economic terms, although the Internet does not affect the objectives of the firm, i.e., 
maximizing the expected utility of (the representatives of) the firm’s owners, it may 
have a significant effect on the constraints of the maximization problem. Thus, the 
usual cost-benefit trade-offs apply in deciding how to perform information processes, 
only the opportunities are (generally) expanded due to a relaxation in the constraints. 
The result is that existing processes may become less costly, newly available alterna-
tives may replace the used processes, or new processes may be adopted due to a favor-
able cost-benefit ratio. Expanding the feasible set of processes cannot be harmful in a 
setting if there are no countervailing incentives. That is, the Internet opens up new dis-
closure opportunities, but the cost-benefit trade-off is relevant whether or not a firm 
takes up the opportunities.11

This discussion assumes that the Internet reduces the direct information costs of firms. 
However, firms may actually incur higher costs, albeit accompanied by additional 
benefits of the information source. Cost increases can result from investment in the 
design and maintenance of a website that includes financial information. Much of the 
information on the Internet currently complements other information sources. For ex-
ample, financial reports are both printed as usual and provided via the firm’s website, 
which is costly. This practice is about to change. There are some developments un-

10  The usual example is Cisco Systems which is said to be able to close its books in hours. See, e.g. 
Eccles et al. (2001), p. 309.  

11  Trabelski, Labelle, and Laurin (2004) find significant differences in disclosures of traditional fi-
nancial reporting and internet financial reporting, where the latter provides more information.  
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derway to substitute printed material for Internet-disclosed information. For example, 
in the U.K., if agreed to by a firm’s shareholders, the reporting regime can be changed 
to allow companies to fulfill their statutory reporting requirements entirely in electron-
ic form and to permit information delivery on a by request only basis. Regulation FD 
(Fair Disclosure) in the U.S. also pushes for more use of the Internet in lieu of printed 
material, because Internet disclosure offers availability to all interested users on the 
same terms.

The cost reduction aspect has been considered by some regulators for their filing re-
quirements. The SEC requires electronic filings to its EDGAR system, and makes the 
information publicly available over the Internet. In 2005, it allowed voluntary XBRL 
filing on EDGAR to assess this technology.12 Japan started a similar pilot project. The 
European Union requires member states to set up electronic filings and encourages 
(but not requires) them to take part in an electronic network across states to simplify 
user access to corporate information. Austria allows XML (extensible markup lan-
guage) based filings of financial statements to the public registry. Initiatives such as 
these greatly increase the accessibility of financial disclosures of companies and bene-
fit users. The economic reason for such a regulation is the expectation that the benefit 
of users exceeds the costs incurred by firms.

3.2 Effects on Voluntary Disclosure Incentives 

Simple cost-benefit trade-offs do not capture potential interactions between the firm 
and users. In fact, financial disclosure decisions follow a complex cost-benefit trade-
off in which the firm must consider the information endowment and strategic reactions 
of the users that is brought about by the firm’s change in the information costs.  

Potential effects of the Internet on financial disclosure can be analyzed by using results 
from the voluntary disclosure literature. As a benchmark, consider a setting in which a 
firm, which is interested in a high current share price, is endowed with some piece of 
information and can make a verified disclosure to the capital market. The capital mar-
ket holds rational expectations, that is, it is aware of the fact that the firm possesses the 
information and reacts to the disclosure (or non-disclosure) in a way so that it is not 

12  Bhattacharya and Premuroso (2006) find significant differences between adopters and non-adopters 
of XBRL reporting. They suggest that adopters demonstrate superior corporate governance and 
higher future operating performance. 
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misled, on average. The unraveling principle states that in such a setting, the only 
equilibrium is full disclosure of the firm’s information.13

Introducing a cost of disseminating information introduces partial disclosure, in that 
only relatively favorable information is disclosed. The effect of a decrease in this cost 
is an increase in financial disclosure in equilibrium.14 More disclosure generally occurs 
in the region of less favorable information. Thus, the cost decrease triggers the disclo-
sure of relatively less favorable news. 

Figure 2: Disclosure equilibrium with different disclosure costs15

13  See, e.g., Milgrom (1981). Intuitively, this equilibrium is supported by skeptical beliefs of the capi-
tal market in case information is withheld: The market assumes the worst information in case the 
firm does not disclose. 

14  See Verrecchia (1983). If users are uncertain about the disclosure objective of the firm, Einhorn 
(2006) shows that this result holds in aggregate, but not necessarily for individual firms.  

15  The figure is adapted from Wagenhofer and Ewert (2003), p. 293.  
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Figure 2 shows the structure of such an equilibrium and the effects of a change in the 
cost. The equilibrium prices for the base case of high cost are shown in solid lines. 
Due to the high cost, only few firms find it beneficial to disclose their information.

Suppose the cost decreases to the new cost shown in Figure 2. The new equilibrium (in 
broken lines) is such that more firms now have an incentive to disclose their informa-
tion. However, a comparison of the equilibrium prices reveals that the cost decrease is 
not to every firm’s advantage. Only firms with highly favorable information gain from 
the cost reduction.  

In many situations, ex ante each firm may experience a disadvantage from the infor-
mation-cost decrease. The reason is that the information cost is a dead-weight loss in 
this setting, a loss that can be avoided if the firm does not disclose. Essentially, the 
cost decrease leads to more information about firms in the capital market but may low-
er the average market prices.16 Thus, investors might not benefit from the increased 
disclosure level. 

Another insight from such a model is that more precise information is more likely to 
be disclosed for a given cost,17 which implies that a cost decrease will (ceteris paribus) 
increase the likelihood of a disclosure of additional, but less precise, information. The 
reason is that more firms find it worthwhile to separate and disclose their information 
due to the reduced cost of doing so; the equilibrium market price of non-disclosing 
firms adjusts accordingly to a lower level. 

A different cost that is affected by the Internet is the cost of information acquisition. 
Lower costs tend to result in more information acquisition and to more disclosure in 
equilibrium, both in the level of information and of bad news (e.g., Dye 1985; Wagen-
hofer 1990). If users are uncertain about the cost of disclosure, more disclosure by 
peers may indicate reduced costs, which will generate the same effect. Similar to the 
case of disclosure costs, the ex ante effect of a decrease in information acquisition 
costs is ambiguous. Lower costs motivate more firms to acquire the information; this 
behavior is anticipated by the users who, given non-disclosure, revise the equilibrium 

16  The total effect depends on the probability distribution of the information, the cost change, the risk 
aversion of the investors, and how they use the information. For example, consider a setting in 
which the expected market price is equal to the private information which is uniformly distributed 
over [0, 1] and let k denote the disclosure cost. Then the equilibrium is such that there is disclosure 
over the interval [2k, 1] for k < 0.5. Suppose the base cost is k = 0.4, then, ex ante, disclosure oc-
curs with probability of 0.2, and the dead weight loss of disclosure is 0.2k = 0.08. Reducing k to, 
say, 0.3 increases the probability of disclosure to 0.4, and the dead weight loss is 0.4k = 0.12. In 
fact, the dead weight loss is greatest for k = 0.25.  

17  See Verrecchia (1990); this result depends to some extent on the shape of the cost function (see 
Richardson 2001).  
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price downwards, which induces more firms to disclose. Firms that possess unfavora-
ble information and do not disclose in the equilibrium with high costs will find that 
they either disclose in the equilibrium with low cost or, if they still do not disclose, the 
equilibrium price goes down. They will lose from the lower information acquisition 
cost.

More disclosure usually increases the information about firms in the capital market. 
However, this statement is not unambiguously true: It depends on potential reactions 
by the market participants to the increased financial disclosure by firms. Many inves-
tors acquire their own information, which is reflected in the market prices of the firms. 
More public disclosure typically reduces the incentives to acquire private information. 
Depending on the structure of private information markets, investors may gain or lose 
ex ante from a firm’s disclosure (Bushman 1991). 

Users incur a cost of information acquisition. Lower costs increase the usage of that 
information because more users will find it worthwhile to acquire the information. 
This potentially improves market efficiency, effectively implying a lower cost of capi-
tal on average.18 However, the comparative competitive advantages of analysts may 
decline.

4 Standardization of Financial Information 

4.1 Development of XBRL 

Although many people think that increased computerization offers more flexibility in 
various processes, generally the opposite apparently happens. Software is designed to 
capture standard processes that are anticipated by the software developer. Usually, a 
departure from such processes is difficult, if not impossible. Computerization of in-
formation processes also requires machine-readable data formats. These formats make 
it difficult to insert new items or leave open items that developers assume are required 
information. For use within firms, data warehouse systems have been introduced to 
combine different databases with differing formats, which enables the firm to use the 
databases jointly. It is more difficult to create some kind of common understanding of 
processes, and particularly data across firms. Since financial disclosures are used by 
many different users, standardization of financial information may have high external 
benefits.

18  See, e.g., Grossman, Stiglitz (1980) for an analysis in a noisy rational expectations equilibrium 
model.  
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In fact, beginning in 1999, a standardization of financial reporting began on a world-
wide scale. Extensible Business Reporting Language (XBRL) is based on extensible 
markup language (XML), an Internet document description language of which HTML 
is another subset. XBRL is a market-driven approach undertaken by the private efforts 
of accounting organizations, individual firms, and other interested parties19 (Debrece-
ny, Gray 2001). 

XBRL includes several layers of descriptions of the source data (meta data). The tax-
onomies include a schema and link bases. The schema defines unique specifications or 
tags of individual financial reporting data. Link bases provide hierarchies of data, cal-
culation schemes, references to the respective standard, and different languages. In 
2000, the first taxonomy for financial statements based on U.S. GAAP was developed. 
It is currently the only fully approved taxonomy for U.S. financial reporting. In late 
2002, IFRS primary financial statements taxonomy was published that departs in its 
formal structure somewhat from the original U.S. GAAP taxonomy. Meanwhile, Ger-
many, IFRS, and Spain have final acknowledged taxonomies, and several other coun-
tries work on local taxonomies. The taxonomies for primary financial statements in-
clude some 3,000 elements that capture individual items in a typical financial report, 
including the balance sheet, income statement, statement of changes in owners’ equity, 
cash flow statement, notes, and accountant’s report.  

A direct cost advantage of XBRL is that financial statement information on the finan-
cial reporting level needs to be prepared only once. This information can then be 
reused in various formats, such as a published financial report in print or on the Inter-
net, filing with a stock exchange or supervisor, loan documents, and also in audit 
schedules. The multiple uses of data avoid transferring data into different formats, a 
costly, time-consuming, and potentially inaccurate process.20 Tagging financial state-
ment information using XBRL taxonomy is a complicated task, but it can be auto-
mated easily as output from standard accounting software packages.

Specifying tags for financial statement data is but one objective of XBRL. Another is 
to develop a taxonomy for raw business transactions and events that are recorded in 
the accounting and book-keeping systems. The XBRL General Ledger taxonomy aims 
to achieve a unified and technology-independent data transfer within companies. This 
development could make consolidation easier and faster, particularly if newly acquired 
subsidiaries are involved. It could also improve corporate reporting by allowing users 

19  For a description of the bodies developing and supporting XBRL see also www.xbrl.org.  
20  See PricewaterhouseCoopers (2002) for a detailed discussion of the potential benefits of XBRL.  
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to drill down to the level of raw data which is usually not possible in data warehouse 
software. Data can also easily be exchanged with the companies’ contracting partners, 
a function that is reminiscent of the various forms of electronic data interchange (EDI) 
between suppliers and retailers.

Given all these possibilities, it is interesting to note that after more than five years on 
the market, only few companies have yet begun to use XBRL, even though many 
companies closely observe its development and have been even involved in the XBRL 
consortium.21 It may be that the individual benefits to firms are not significant if there 
is no standard for using XBRL. A regulatory demand for using XBRL may trigger a 
positive network effect that implies increasing benefits the more users apply it.22 The 
following implications of XBRL on financial reporting should be read in the light of 
the low adoption as yet.

4.2 Implications for Financial Disclosure 

The information contained in the XBRL tags enables investors, with the help of spe-
cialized software (intelligent or smart agents), to automatically extract and download 
these data without manually searching the Internet.23 For example, data can be auto-
matically loaded into a specific investor’s model or tool, such as a spreadsheet pro-
gram, and then analyzed.

The changing user approaches to financial information may have several implications. 
First, it is likely that quantitative information will become more important than it al-
ready is. Qualitative information and soft facts are difficult to process even though, for 
example, the IFRS taxonomy includes a significant component that is qualitative in 
nature. Second, the enhanced accessibility of bits and pieces of the full information 
may mean that investors will read only the selected pieces of information, without 
considering related information or the context in which the information appears. Firms 
could be advised to formulate information in more comprehensive block. Third, the 
pressure to provide comparable, apples-to-apples information will increase. Users can 
better identify strategic measurement or disclosures when comparing them across 
firms. The tendency to gather only specific pieces of information is likely to generate a 
demand to provide convenience translations of financial statements or use a “com-
mon” presentation currency, to use a common language, to use common accounting 

21  Bhattacharya and Premuroso (2006) identify 46 firms, of which 19 are domiciled in the U.S.  
22  For a discussion of network effects in the standardization of financial reporting see, e.g., Währisch 

(2001), pp. 60-64.  
23  Demonstrations of such opportunities can be found under http://www.xbrl.org/Demos/ and 

http://www.microsoft.com/office/solutions/xbrl.  



Economic Consequences of Internet Financial Reporting    113 

methods, and to fill in all the information for which tags exist. Comparing financial 
statements prepared under different GAAP is cumbersome, and therefore, XBRL 
usage will increase the pressure on companies to report under a single GAAP world-
wide, whatever this standard may eventually turn out to be.  

More opportunities abound. One is to let investors self-define accounting methods or 
accounting standards that can then be used to calculate a company’s financial state-
ments. The firm could prepare the results for certain alternative assumptions or under 
alternative accounting methods, or provide more basic information so that investor 
requests can be calculated from the original data. With XBRL, it could become easier 
to get to the details of the differences. In fact, a scenario might be to allow access to 
unfiltered tagged raw data.24 Investors would be able to select, manipulate, and aggre-
gate the raw data in whatever way they wish. However, it is unlikely that firms will 
find that the benefits of providing such detailed information are worth the cost. Survey 
results of preparers suggest that firms are reluctant to provide such detailed data, main-
ly for fear of putting themselves at a competitive disadvantage.25

A key criterion for the usefulness of a XBRL taxonomy is its comprehensiveness. 
Since investors will often utilize XBRL to extract comparable information across 
companies, similar events or information should be assigned the same tags and differ-
ent events or information should bear different tags. However, there are limits to be-
coming more specific. The more tags that are available for closely related information, 
the less useful is the taxonomy for the investor. Experience in applying the IFRS tax-
onomy in practice indicates that firms use highly idiosyncratic financial information 
layouts, not only in the notes but also in the income statement and other financial 
statements. Therefore, standardization of the formats will probably increase, even 
though XBRL, technically, deemphasizes the issue of the layout. As the word extensi-
ble in the XBRL acronym suggests, the data provider is free to add to or modify ele-
ments of a taxonomy. Doing so has the disadvantage that such information is unlikely 
to be searched or requested by users who would find it difficult to follow up individual 
specifications, hence, much of the standardization benefit to vanish. For example, vo-
luntary disclosure incentives may decrease. Therefore, formal standardization implies 
a demand for the standardization of information contents as well. Standardizing con-
tents is not simple for financial statement information, but it is even more difficult for 

24  See, e.g., Wallman (1997). This idea goes back to the fundamentals of financial accounting in the 
events versus value debate (e.g., Sorter 1969) and in cost accounting (e.g., Laßmann 1968).  

25  See, e.g., Trites (1999), pp. 45-46, Xiao, Jones, and Lymer (2002), p. 258. 
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non-financial information, which is often highly firm-specific, such as performance 
drivers, key measures, strategies, and descriptions of operations.  

The XBRL consortium that develops the taxonomies maintains that XBRL does not 
affect the contents of financial statements at all, but that it merely takes up the required 
disclosures in an accounting system and categorizes them into a comprehensive set of 
tags. Seen from the implications for firms and users, creating a taxonomy is not quite 
so innocuous, due to the implications on firms’ disclosure policies. A XBRL taxono-
my can be seen as a huge checklist for information, because it shows clearly what in-
formation a firm is expected to make available. Thus, there is a trade-off between the 
comprehensiveness of a taxonomy that allows more firm-specific information, and 
standardization that reduces firm-specific content but improves on cross-sectional 
comparability.

4.3 Effects on Accounting Standards 

A direct implication of XBRL on financial reporting is that it renders unimportant the 
structure and sequence of the presentation of financial information. Many standard 
setters, mainly those from continental Europe, have traditionally given high priority to 
a strict balance sheet and income statement layout. On the other hand, the IASB and 
the FASB do not require a strict layout of the financial statements. Under XBRL, 
tagged information can be found by the appropriate software no matter where it is 
placed in a document. Therefore, users can define their own layout and automatically 
feed a company’s financial disclosures into it. For example, experimental evidence 
indicates that users are better able to integrate related information that appears in dif-
ferent places in the financial statements. (Hodge, Kennedy, Maines 2004).  However, 
as noted above, users are likely to demand more standardized contents, which imply a 
higher degree of standardization of the layout for items that follow logical consistency.

XBRL’s de facto standardization of contents should be of particular interest to ac-
counting standard setters. The common aim of the XBRL consortium seems to be to 
provide as much national taxonomy as possible to cover different countries and indus-
tries. National taxonomies might satisfy the demand of national authorities so that they 
may be eager to adopt XBRL as the standard for statutory filings. However, national 
taxonomies do not correspond to the increasing demand for standardization in the capi-
tal markets. Cross-sectional comparability could be better served by a common (base) 
taxonomy. The IFRSs could be a candidate for such a base taxonomy, and in fact the 
Consortium apparently goes in this direction. It is no coincidence that the IASB has a 
strong interest in XBRL and is actively involved in the XBRL consortium. Taxono-
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mies for national GAAP could include a subset of tags that are country-specific. Such 
an approach could work with additional disclosures, however, it would be more diffi-
cult with recognition and measurement requirements, because many accounting rules 
are not upwards compatible. A base taxonomy with national supplements is an obvious 
concept from an information systems perspective, but not necessarily optimal from an 
economic perspective. It would lead to monopolizing the base standard, although there 
are good reasons for allowing a controlled competition between different standards26

(Sunder 2002; Benston et al. 2003, Benston et al. 2006). 

Users could urge standard setters to reduce the number of options provided by ac-
counting standards, or even to eliminate options altogether. Restricting options would 
make it easier to process the financial information as reported, because the taxonomy 
applied is clear from the data contained in the XBRL instance file. The particular ac-
counting option used in a certain context is perhaps less obvious and requires more 
consideration in processing the data.  

Considering the scenario in which firms provide access to raw data, investors would be 
able to access an XBRL-based financial accounting database that records all raw busi-
ness events, and could apply their own accounting standards. As a consequence, the 
role of standard setters would diminish. Standard setters would compete with analysts 
and private for-profit firms to provide models that read XBRL raw data and transform 
them into decision-relevant summary information for investors.27 The criterion for 
competitive advantage would be to provide the best solutions for investors who make 
decisions based on company information.  

I can only speculate what type of standards would survive the market test. It might be 
standards that require only a little additional information usually not included in the 
raw business data. A perfect example would be pure cash flow statements that can eas-
ily be derived from business data. However, accruals usually carry much more infor-
mation about properties of business transactions. It is difficult to imagine that such 
developments could seriously question the (marginal) usefulness of financial state-
ments.  

26  See, e.g., Sunder (2002), Benston et al. (2003), pp. 61-65, Benston et al. (2006), Ch. 10.  
27  In some sense, there is already competition going on. An example is Standard & Poor’s definition 

of core earnings. Moreover, many firms provide pro forma earnings that differ from related GAAP 
earnings.



116        Alfred Wagenhofer 

5 Information Quality 

The quality of financial disclosures on the Internet is an important issue. Unreliable 
financial information on the Internet is less relevant or irrelevant for rational users, and 
can have a detrimental impact on other users. Financial information generally has a 
higher degree of trustworthiness than other information because it is embedded in cor-
porate governance mechanisms, and it is subject to auditing and enforcement. A major 
advantage of the Internet is its flexibility, which, however, creates a disadvantage for 
credibility and authenticity. Data can be easily changed, often without leaving a trace, 
particularly if the website is dynamically linked with an underlying database. New in-
formation can be communicated not only by adding that information, but also by re-
placing the original information. For example, in the light of new events, why not re-
vise a previous forecast in the latest directors’ report? What about just changing the 
wording in the financial statements, at least for a few critical days?

Often, it is not so much the fact that data can be manipulated by a company, rather is it 
the conscious selection of which data a firm provides via the Internet. Hyperlinks can 
be included to point to various other sources, including the auditor’s report, which may 
or may not be appropriate in the context, or to external sources like a favorable analyst 
report. With XBRL, firms may have incentives to become creative in their tagging: 
For example, because investors will be tempted to work with the data provided by the 
extraction software, and without double-checking all details, a company that wishes to 
hide a certain piece of information may well attempt to not tag it, to place it in a cer-
tain tag, or to define an individual tag. To assure the quality of disclosures, the auditor 
would have to check whether the assignment of tags was meticulously performed.  

Another issue affecting information quality is the security of the website. It may be 
difficult to control who has access to the website or its underlying database. Needless 
to say, fraud, hostile intruders, and hackers can and do find holes in the security net 
and alter data without knowledge of the company.

Issues like these suggest that financial disclosure provided via the Internet is less cred-
ible than is information from other company sources. The credibility is not only of 
concern to companies and users, but also to auditors and regulators. As Debreceny and 
Gray describe it, “the auditor’s report becomes part of the chaotic morass of informa-
tion that characterizes the web” (Debreceny, Gray 1999, p. 336).

One way to cope with these concerns is to restrict the opportunities the Internet offers 
to those that are less affected by such possibilities. For example, auditors may decide 
not to allow links to and from the auditor’s report, or to require that it be stored on the 
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auditor’s own or on an official registrar’s website. Actually, the most common practice 
is to provide the annual report in a read-only facsimile version (e.g., in Adobe’s PDF 
format). Such formats can be interpreted as assuring the Internet user of the boundaries 
and quality of the information.

If firms were to produce real-time reports or allow users to access raw data, auditors 
would have to change their audit procedures from mainly outcome-related to conti-
nuous, process-related audits. (Alles et al. 2000)  That is, since the data are dynamical-
ly changed during the course of the business, the audit would have to attest to the sys-
tem of data entry rather than the result. This system includes the processes, prepara-
tion, and integrity of the data (Wallman 1997, p. 111). The auditor could also be asked 
to actively monitor the client’s website or to keep track of changes of particular pages. 
Currently, there are no auditing standards that adequately address these issues.28 For 
example, the AICPA maintains that websites are not documents, which implies that 
auditors are not required to read such information.29 Therefore, it is important that fi-
nancial information on the Internet is understood to not purport to be of the same qual-
ity as the printed official version.

The lack of public standards leaves room for private initiatives to increase trustworthi-
ness. An example could be the certification of the website, similar to WebTrust. Web-
Trust awards a seal to a company’s website if the website follows certain business 
standards, mainly giving assurance to customers in e-commerce. XML, a standard of 
which XBRL is a specific subset, provides a digital signature to authorize information. 
Extensible Assurance Reporting Language (XARL) is another tool to aid in the assur-
ance of the integrity and reliability of financial information (Boritz, No 2005).

Some stock exchanges and regulators have issued guidelines which include certain 
principles that financial disclosure on the Internet should follow. The French Commis-
sion des Opérations de Bourse was probably the first such organization. For Minitel, a 
precursor of the Internet that had been popular in France, it issued recommendations 
for disclosure of listed corporations already in 1993. The recommendations were re-
vised to address the use of the Internet in 1999. In the same year, the Toronto Stock 
Exchange issued guidelines that aimed at encouraging companies to use the Internet to 
provide financial information, and it defined principles, some of which were consi-
dered obligatory. A research study by the Canadian Institute of Chartered Accountants 
also includes recommendations for standards (Trites 1999). The (then) IASC followed 

28  See also Küting, Dawo, and Heiden (2001), pp. 72-80.  
29  AUS 9550. For a discussion whether this will hold in courts see Debreceny and Gray (1999), p. 

344.  
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suit and published a discussion paper in which it provided detailed guidelines as a code 
of best practice (Lymer et al. 1999, pp. 62-66). The IASB did not take up its predeces-
sor’s suggestion to develop a reporting standard based on these guidelines. Instead, the 
IASB halted the project in 2001, arguing that it was not concerned with the contents of 
financial information but was closer to corporate governance issues so that the IFAC 
might be better equipped to work on the issue. In fact, the IFAC staff prepared a paper 
which includes general guidelines and principles for reporting on the Internet (IFAC 
2002). Currently, there are no guidelines for financial disclosure on the Internet in the 
U.S. despite all the effort put into discussing related issues (FASB 2000). 

In the future, we can expect to see increasing regulation of financial disclosure on the 
Internet. As the history of accounting regulation suggests, a higher degree of regula-
tion has almost always been triggered by financial scandals. In a Delphi study, an ex-
pert from academia noted that “The first Internet reporting scandal has yet to take 
place, but if it does, it is likely to provide a significant spur to the development of reg-
ulation.”30

It remains to be seen whether national regulation can be an efficient means of disclo-
sure regulation, or whether there is a need for a global standard. Since the Internet is 
truly global, e.g., the location of the company or the institution responsible for the con-
tent, the location of the server, and the location of users are likely to differ, and hence 
the jurisdictions that apply, there may be a need to coordinate standards. Regulation 
would end the current experimentation stage, and with it some of the possibilities for 
innovation based on current, or currently perceivable, future technology. Moreover, we 
should keep in mind that technology moves faster than regulators can (Litan, Wallison 
2000).

6 Conclusions

Philip D. Ameen of General Electric predicted in 2001 that “Debates about how 
pension surplus or derivatives or leases affect ‘net earnings’ will seem as amusing then 
as the handwritten ledgers of the 1900’s seem to us now.”31 In contrast to that predic-
tion, this paper argues that the rise of the Internet and its increasing use for financial 
reporting does not change the fundamentals of financial accounting and disclosure. 
Changes in financial reporting are triggered by fundamental changes in how business 

30  Xiao, Jones and Lymer (2002), p. 261.  
31  Testimony on behalf of the FEI before the U.S. House of Representatives Subcommittee on Capital 

Markets, Insurance & Government Sponsored Enterprises on June 7, 2001 (http://www.iasplus.com 
/resource/ameen.pdf).  
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is performed, not by the way how transactions and events are recorded.32 The Internet 
developments certainly remove some barriers to financial disclosure and offer new 
opportunities that had not been worth the cost earlier on. But there must be an econom-
ic demand for such disclosures in the first place. It is not created by modern informa-
tion technologies.

This paper studies the economic consequences the Internet has on financial reporting. 
It analyzes the effects of a change of the information costs, and shows that more dis-
closure is the consequence of declining disclosure costs and greater user information 
demands. However, because of market price adjustments occurring due to the changed 
environment and firms’ strategic disclosure responses, these consequences are not 
necessarily always beneficial in a capital market setting.

The paper also discusses that the increasing use of Internet financial reporting increas-
es the demand for standardization, of which the XBRL is the most notable product. 
Although the XBRL developers maintain that they model only a meta-language for 
existing disclosure standards and practice, it is likely that a widespread adoption of 
XBRL will in fact also standardize the contents of financial disclosure. Thus, the con-
tents and form of disclosure cannot be separated.  

Financial reporting on the Internet creates concerns about the quality of the informa-
tion. The technological flexibility the Internet provides for the firms that generate the 
disclosures may be easily misused, and may therefore create a demand for more and 
different auditing services and more regulation. These factors are another cost that 
should be considered alongside other effects.  

As a consequence, simple generalized statements about the overwhelming benefits of 
the Internet and XBRL are not well founded in economic theory, but require a more 
thorough consideration of the costs and benefits of financial reporting. This paper pro-
vides some general insights into the trade-offs involved but certainly does not resolve 
all the issues that are important in this regard.
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1 Introduction 

As a matter of course in international business, multinational firms produce reports 
according to different taxonomies for the same entity. However, the relation between 
US and IFRS taxonomies is nontrivial. There are some exact correspondences of ac-
counts and some accounts which lack congruence. This issue is complicated by the 
need to have different industry taxonomies applicable to different reporting needs in 
different countries. The source of the differences is the different regulatory accounting 
approaches to economic events. This paper addresses these taxonomy issues, both 
generally and with a case example of a specific firm. Investors, companies, and regula-
tors have the need to reconcile statements produced under alternative taxonomies. This 
problem is not restricted to this one issue. For example government authorities create 
XBRL taxonomies for banking purposes and then need to reconcile with generally 
used Generally Accepted Accounting Principles (GAAP) taxonomies from different 
jurisdictions.

2 Taxonomy Propagation Issues 

This section addresses the basic foundation of XBRL taxonomies in information sys-
tem terms. Taxonomies are defining elements for XBRL instance documents. The tax-
onomy defines the valid elements (tags) to be employed. This structure can be com-
pared to the DTD which defines the content of an XML document, or to the schema 
which defines the context of a database. 

The potential for enhanced and simplified comparability of financial reports is one of 
the key strengths of XBRL. The notion of a single fixed taxonomy would greatly im-
prove the prospect of comparability. Unfortunately, the existence of multiple taxono-
mies dramatically undermines the concept of comparability. How can statements pro-
duced using different taxonomies be compared? This leads to an even larger question: 
How can disparate taxonomies be integrated? 

We have some guidance in this effort from the parallel field of database theory (Atta-
luri 1995) and to some extent from XML. In developing queries to be drawn from mul-
tiple databases, the problem of semantic heterogeneity emerges (Lee 2003). Combin-
ing elements from different schemata leads to four different kinds of conflicts:  

1. Naming conflict. The same item has different names in different schema. 

2. Structural conflict. The same item is structured differently in the two schema 
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3. Identifier (primary key) conflict. Different identifiers are used as the identifier 
for the same conceptual item. 

4. Constraint conflict. The same item may carry different constraints. 

There are potential resolutions to each of these conflicts. Hakimpour (2005) and Ni-
colle (2003) approached the problem from the viewpoint of ontologies. He says that 
one should examine the ontology that underlies the schema. To the extent that the on-
tologies coincide, common elements can be discovered, regardless of the conflict in 
the schema. In the simplest and most encompassing approach we can look to the no-
tion of union compatibility. This states that attributes of different relations are union 
compatible if they are drawn from the same domain (i.e. the same kind of data). Do-
mains can be very broad or very narrow. One domain can include another. Thus, it is 
not if the elements have the same data type or if they have the same name, but it must 
be that they represent the same kind of data. This sameness will always exist if we ad-
vance the definition of the domain to be very broad. But that might not be very useful. 
This is an important concept for taxonomies because combining elements from differ-
ent taxonomies would be very like a union.

As an example of the application of domains, consider the following list, drawn from 
the domain apples jonathan, macintosh, delicious, gala. All appear to fit in the domain 
of apples. Consider a second list, drawn from the domain of oranges, valencia, navel, 
earlygold, itaborai. Now, of course, one cannot mix apples and oranges. But, if we 
could envision a domain called fruit, then all eight of these items could be valid mem-
bers. It is simply a matter of defining a domain sufficiently broad to include all of the 
items in question. 

How does this example apply to taxonomies? One must use a parallel strategy. Items 
are placed in a chart of accounts (and later in financial reports) so that they can pre-
cisely define what they represent, and so that they can be grouped together with items 
of similar representation (Schmitt 2001). 

Consider depreciation expense and depletion expense. They are quite different items, 
and yet they have similar impact on financial reports (i.e. they both offset against in-
come). One would never suggest that they be combined, but it might be proper to find 
them both in a similar position in an Income Statement. 

The problem is analyzing multiple financial statements that are not based on the same 
taxonomy. One solution would be to develop a composite taxonomy that contains all 
of the elements of the subject taxonomies. This composite taxonomy would be struc-
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tured so that the disparate contributing elements would be placed in appropriate posi-
tion in the composite taxonomy and would contribute to whatever combined category 
where they both belonged. Then, by limiting our analysis or comparison to higher ag-
gregation, we could achieve comparability. 

3 US and IFRS Taxonomy Similarities and Differences 

3.1 General Situation 

The Financial Accounting Standards Board (FASB) in the USA and the International 
Accounting Standards Board (IASB) are discussing comparability of financial state-
ments prepared under different standards (FASB Press Release 7/6/06, FASB Press 
Release 5/22/06, FASB Press Release 2/27/2006, FASB News Release 06/01/05). 
While both IASB and FASB are discussing convergence of accounting standards as a 
means of providing comparability between international companies, the reality is that 
such convergence could take years to achieve, if ever.

There are several major accounting issues with respect to the two major XBRL report-
ing taxonomies which are the US and International Financial Reporting System 
(IFRS). Over time, the United States has developed a GAAP framework that US com-
panies are to follow in order to list on US stock exchanges. The Financial Accounting 
Standards Board (FASB) promulgates GAAP for US public companies. Auditors note 
exceptions from GAAP on their reports. The SEC causes firms to address GAAP re-
porting problems and prosecutes companies with fraudulent reporting. Consistent with 
the US GAAP reporting requirements, the US GAAP taxonomy has been developed. A 
detailed version of the taxonomy can be found on the XBRL.org website 
(www.xbrl.org). It is important to remember that XBRL taxonomies facilitate the cate-
gorization of firm information according to a uniform chart of accounts, but XBRL 
does not prescribe the GAAP. Thus, a GAAP has the force of law in the various re-
porting jurisdictions, but XBRL taxonomy applicable to a reporting jurisdiction is not 
necessarily legally mandated for company use. 

The International Accounting Standards Board (IASB) formulates the IFRS. As of 
2006, the current IFRS taxonomy is located at http://xbrl.iasb.org/int/fr/ifrs/gp/2005-
05-15. An important consequence for IASB’s multinational character is that its dictates 
do not have the force of law unless a reporting jurisdiction makes it so. In 2002, IFRS 
was decreed by the Parliament and Council of the European Union to be GAAP start-
ing in 2005 for European companies listed on stock exchanges. A significant portion 
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of the rest of the world is adopting the IFRS standards because of the globalization of 
financial markets.

The US XBRL taxonomy is different from the IFRS XBRL taxonomy, because the US 
GAAP is different from the IFRS GAAP (Ernst & Young 2005). Some taxonomy ele-
ments are similar in the two regimes, but many are different. Some elements are 
present in one taxonomy but not in the other. The reason for the differences is that dif-
ferent accounting rules can cause the same economic event and to be reported diffe-
rently. The only way that US and IFRS XBRL taxonomies will be equivalent is 
when/if the US and IAS harmonize the GAAP standards. The momentum has shifted 
over time and currently there is movement in the direction of one global accounting set 
of regulations. In 2002 the FASB and IASB agreed in a memorandum of understand-
ing that all new GAAP standards will be harmonized (i.e., Norwalk Agreement). Also, 
some previous standards have been harmonized (e.g., FASB has dropped pooling from 
consolidation accounting).  

For the foreseeable future, there will be differences between US and IFRS GAAP be-
cause the ruling bodies are not coming to terms with issues particularly with respect to 
fair value accounting in regards to reserve accounts and revaluing assets. Another area 
of difference exists in financial instrument accounting treatments. Other major GAAP 
differences are in the areas such as fixed assets, LIFO inventory, and income taxes. 
Cultural values drive accounting values (Radebaugh, Gray and Black 2005). Consider-
able research has identified the sources of these differences. The forces of globaliza-
tion (e.g., internet securities market trading) are trending the GAAP regimes towards 
harmonization. Further, accounting is a reflection of internal and external economics 
of firms which are operating globally. Investors are the prime factors in the globaliza-
tion of financial reporting because they can easily access the Internet and as a conse-
quence desire reports that are comparable across countries. The ultimate consequence 
can be anticipated to be a global GAAP which will permit a single global XBRL tax-
onomy, but not for many years. 

Even with a single global taxonomy, there will be differences between companies’ 
XBRL reporting because there will be accounting differences from industry and spe-
cific firm characteristics. The challenge will be to incorporate the relevant XBRL ac-
counts without creating confusion. If one follows the tenets discussed above, then the 
conversion between US and IFRS GAAPs can be depicted in Figure 1. 
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Figure 1: Reporting Taxonomies 

3.2 Hypothetical Approach to Firm XBRL Information Structure 

An alternative to standards convergence is to use XBRL to convert financial data from 
one set of standards to the other. In this approach companies would employ XBRL to 
create financial data tagged using a financial reporting taxonomy under a given GAAP 
and translate it into financial data using the other taxonomy. This translation is done 
by matching up the elements for each taxonomy to the same or similar elements in the 
other taxonomy and using software to substitute the existing tag with the tag from the 
other. For example, the tag for an item tagged as inventory using the U.S. GAAP Re-
porting taxonomy would be replaced with the tag for inventory in the IASC GAAP 
taxonomy. An XBRL tagged financial statement created using a U.S. GAAP taxonomy 
could then be translated into an International GAAP tagged financial statement simply 
by running the data through the conversion software. Such an approach would not 
overcome measurement differences in the standards, however. 

A method of making these replacements might be as follows: A database would be 
created matching each tag in the two taxonomies. This database would be updated for 
changes in the taxonomies and for taxonomy extensions. The XML file containing the 
XBRL tagged information would be read by the translating software, a match for each 
tag would be found in the database, and the information would be written to a new 
XML file with the new tags. This would be a straightforward method. The program-
ming for the translating software is simple and similar to programs which have been 
used for many years. The difficulty in this method is creating the database of matched 
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tag pairs from the different taxonomies. Since different accounting standards were 
used in creating the two taxonomies there are tags in each that simply do not have a 
match in the other. Creation of the database thus becomes labor intensive with some-
one arbitrarily judging what to do when tags can’t be matched. A further problem oc-
curs even when it appears there are what appears to be matching tags. The basis for the 
information using those tags may not be the same due to differences in valuation me-
thods. An example of this approach, developed by the IASB is at http://213.52.229.67 
/ifrs_us_convergence/index.htm.  

Is there an alternative approach using XBRL which may still achieve an effective con-
version from one GAAP standard to another? Possibly, but the conversion must be 
done before creating the financial statements using either GAAP taxonomy. Instead of 
converting data that has already been tagged using a reporting taxonomy, the conver-
sion must take place at a more fundamental level in the processing of financial transac-
tions into financial information. The conversion occurs at the General Ledger level. 
See Figure 2. 

All companies have essentially similar give and get transactions regardless of their 
size, location of operations, or GAAP they use in preparing financial statements. 
Companies purchase goods to use or to resell, giving up cash or creating obligations in 
return.
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Figure 2: General Ledger Taxonomy 

Companies sell goods or services receiving cash or promises to pay in exchange. 
Companies assign valuations to resources they own, or have a right to use, and the ex-
changes which occur with other companies. Traditionally, these transactions were rec-
orded into journals and ledgers based on the GAAP standards used by the company. 
Using XBRL General Ledger taxonomies it is possible to tag economic events as they 
are initially recorded. This tagged data can then be used to prepare XBRL tagged fi-
nancial statements based on U.S. GAAP, International GAAP, or any other GAAP for 
which XBRL taxonomy exists. Since all transactions have the same economic give and 
get basis the XBRL General Ledger taxonomies are more similar to each other than 
corresponding reporting taxonomies The lower the level in the financial processing the 
more similar the taxonomies are likely to be due to the more fundamental nature of 
what is being tagged. Even valuations of resources have similar characteristics since 
either the initial valuation or valuation changes must be recorded somehow into the 
accounting system in order to incorporate them into the financial statements.

Thus, the taxonomy conversion database matches up pairs of tags from General Ledg-
er taxonomies instead of reporting taxonomies. Instead of reading in tagged informa-
tion from financial statements the conversion program uses data from a company’s 
General Ledger tagged database of transactions. The GL XBRL tag based on one set 
of standards is replaced with the GL XBRL tag from the other set of standards. There 
will still be some dissimilarities between the two taxonomies, but there should be few-
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er conceptual differences thus making the creation of the paired tags database easier to 
create and maintain. Once the new database of tagged data is created financial state-
ments can be prepared using the corresponding reporting XBRL taxonomy in the same 
manner as would have been done if the database had been created with that set of stan-
dards.

The disadvantage of this method is that it cannot use published financial statements as 
the source of information to be converted. The conversion must occur within a compa-
ny instead of by external analysts, unless a company is willing to provide public access 
to its General Ledger data. This is access most companies would be unwilling to grant. 
It also requires that two XBRL tagged General Ledger databases be maintained by the 
company. However, given the relatively low cost of data storage and the ability to use 
automated software to create XBRL tagged financial statement from XBRL tagged 
general ledgers, companies may find it advantageous to provide multiple XBRL 
tagged financial statements prepared with different sets of GAAP standards in order to 
reduce their overall cost of capital by having access to international securities markets. 

4 Specific Case Analysis of BHP Billiton 

In this section, a case analysis will be provided of BHP Billiton taxonomies. BHP Bil-
liton is an appropriate target company to review because it is listed in the US (where 
US GAAP is practiced) and Australia (where IFRS GAAP is now practiced). With 
respect to the previous section, the taxonomy issues are visualized in Figure 3 which 
gives an overview picture. The key issues for any company that wishes to supply 
statements with XBRL tags at the account line items is what information can be 
represented with the general economy-level reporting taxonomy and what account 
items will need to be represented by industry or firm specific taxonomies. 
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Figure 3: IFRS and US General and Industry Taxonomies Reconciliation 

The advantage of investigating an actual company is the ability to place in context the 
disclosure issues in terms of US and Australian (IFRS) XBRL taxonomies. As of the 
time of this writing, the data available concerned a transition period where BHP Billi-
ton was preparing to adopt IFRS in Australia, but a comparison with the adoption pe-
riod showed no line item name differences applicable to XBRL conventions, further, 
company management indicated that accounting procedures were IFRS compliant in 
advance of Australia’s IFRS adoption.  

The discussion covers the Income Statement, Balance Sheet and a reconciliation of the 
Australian and U.S. GAAP as per the U.S. SEC 20-F reconciliation report. Also, this 
case analysis gives the opportunity to investigate the issues of extensions required in 
terms of industry taxonomies and firm specific taxonomy information. Some work had 
been done in the United States on a taxonomy for entities with oil and gas producing 
activities, but no approved or acknowledged version is currently available. One of the 
authors is the principal investigator and generally assigned the XBRL descriptions 
which are presented here. BHP Billiton did not designate or review any of the XBRL 
classifications. In most, but not all, cases, the author was able to assign XBRL descrip-
tions. In the situations where no XBRL tag from the IFRS or US GAAP seemed ap-
propriate a ? is noted. 

A comparison of BHP Billiton Australian GAAP versus US GAAP taxonomy report-
ing at the level of the Income Statement is shown in Table 1. Most of the line items 
have differences in terminology for the same type of line account (e.g., the revenue 
accounts). With respect to depreciation, the US GAAP has much more detail than the 
Australian GAAP. Relatively few accounts match monetary figures between the tax-
onomies. The classifications according to the different GAAPs are one aspect, but 
another is simply different accounting regulation treatments. 
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While BHP Billiton is a natural resource company, it is interesting to find that the In-
come Statement did not require any industry specific or firm specific XBRL account 
designations. There are two interpretations possible. One is that the general industry 
taxonomy covers the major summarization of accounts. The other interpretation is that 
BHP Billiton does not engage in such specialized business practices that the financial 
statements will require unique material accounts in order to present factual information 
to investors. Due to the size of BHP Billiton, the latter explanation is more likely. 

Table 1: Comparative BHP Billiton Income Statements under U.S. and Australian GAAP 

From group combined 
financials

  From 20-F 
notes

Australian account 
name-Original 
AUS GAAP 

IFRS taxonomy  
XBRL name 

AUS$
2005 

US account 
name-20F  
US GAAP 

US taxonomy  
XBRL name 

US$
2005 

Operating revenue Consolidated 
Revenue

29649 Sales reve-
nue

SalesRevenue 
Net 

29587 

Non-operating revenue OtherOperating 
IncomeTotal 
ByFunction 

1458    

  31107    
Expenses from ordi-
nary activities, exclud-
ing depreciation, 
amortisation and bor-
rowing costs 

CostOfSalesBy
Function 

20697 Cost of sales CostGoodsSold -19496 

   Loss on ter-
mination of 
operations
(a)

GainLoss 
Disposition As-
sets 

-387 

Share of net profit of 
joint venture and asso-
ciated entities ac-
counted for using the 
equity method 

Consolidated
ShareOfProfit 
LossFromEquity 
Accounted In-
vestments 

564    

Depreciation and 
amortisation 

Depreciation And 
Amortisation 

1994 Depreciation 
and amorti-
sation

Depreciation
Amortization 

-2082 

   Goodwill 
impairment 

Impairment 
Goodwill

   General and 
administra-
tive expenses 

General Admin-
istrative
Expenses

-192 

   Operating 
income

OperatingProfit 7430 

   Other in-
come 

OtherIncome 579 

   Interest in-
come 

InterestIncome 107 

Borrowing costs InterestExpense 499 Interest ex-
pense

InterestExpense -302 
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Profit from ordinary 
activities before in-
come tax 

 8481    

   Net foreign 
exchange
loss/(gain)

Foreign Curren-
cy
ExchangeGains
Losses 

126 

   Income be-
fore tax, 
minority 
interests and 
equity in net 
earnings of 
affiliates

EarningsBefore
InterestTaxes

7940 

Income tax expense 
attributable to ordinary 
activities

IncomeTax Ex-
penseIncome 

2240 Taxation 
expense

Current Income-
Tax
ExpenseBenefit 

-1836 

Net profit  6241    
Outside equity inter-
ests in net profit of 
controlled entities 

ProfitLoss Attri-
butableTo Mino-
rityInterest 

232 Share of 
profits of 
affiliated
companies 

RevenueAffi-
liates

517 

Net profit attributable 
to members of the 
BHP Billiton Group 

 6009    

Net exchange fluctua-
tions on translation of 
foreign currency net 
assets and 

     

foreign currency inter-
est bearing liabilities 
net of tax 

Foreign Currency 
Exchange
Increase Decrea-
seTotal 

7    

   Minority 
interests

Minority 
Interest 
NetTaxEffect 

-233 

Total changes in equi-
ty other than those 
resulting from transac-
tions with owners 

 6016 Net income 
from Contin-
uing Opera-
tions

NetIncome 6388 

A comparison of BHP Billiton Australian IFRS GAAP taxonomy Balance Sheet re-
porting is shown in Table 2. The XBRL cross referencing between Balance Sheet ac-
counts is much more straightforward with the key exceptions (noted by ?) in the stock-
holders’ equity section. The concepts of ownership are based on law and social value 
judgments which differ by culture. 

A number of line items are similar before adjustment, but accounting regulatory dif-
ferences require adjustments. Regulatory issues concerning intangibles are the source 
of large differences. The property, plant and equipment accounts also differ considera-
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bly. The author had a problem with the tax accounts. While this issue would seem 
general, no IFRS XBRL account names appeared appropriate. This issue does not 
seem like something that would require an industry or firm specific, but perhaps a re-
visit to the general industry taxonomy. 

Table 2: Comparative BHP Billiton Balance Sheets under U.S. and Australian GAAP 

AUS.
Account
Title

IFRS
XBRL
Tag

 U.S. 
Account
Title

US
XBRL Tag 

Un-
adjusted
6/30/ 
2005 
US$M

Adjust-
ments 
6/30/20
05 
US$M

US
GAAP  
6/30/2005 
US$

Assets   Assets     
Current
assets 

  Current 
assets 

    

Cash Cash And 
Cash
Equiva-
lents

1418 Cash CashAnd 
Cash 
Equivalents

1418  1418 

   Restricted 
cash 

Restricted 
Cash 

 85 85 

Recei-
vables

TradeAnd
Other
Receiv-
ables 
Net Cur-
rent

490 Recei-
vables

Receivab-
lesNet 

3450 -2 3448 

Other
financial
assets 

Other
Financial
Assets 
Current

212 Other 
financial
assets 

ShortT erm 
Investments 

212 54 266 

Inven-
tories

Inven-
tories

2542 Invento-
ries

Inven-
toriesNet 

2465  2465 

Other
assets 

OtherAs-
setsCur-
rent

160 Other 
assets 

Other Cur-
rent Assets 

160  160 

Total
current
assets 

 7822 Total 
current
assets 

Total Current 
Assets 

7705 137 7842 

Non-
current
assets 

  Non-
current
assets 

    

Recei-
vables

LoansAnd
Recei-
vables-
Non Cur-
rent

619 Recei-
vables

Noncurrent-
Notes Re-
ceivable

619 -143 476 

Invest-
ments
accounted
for using 
the equity 
method

Equity 
Method
Ac-
counted 
Invest-
ments 
Total

1525 Invest-
ments
accounted
for using 
the equity 
method

LongTerm 
Investments 

1525 908 2433 
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Other
financial
assets 

Other
Financia-
lAssets 
Non Cur-
rent

97 Other 
financial
assets 

Invest-
mentsLong-
Term Other 

97 109 206 

Invento-
ries

Other
Invento-
ries

103 Invento-
ries

Other Inven-
tories

103 77 180 

Property, 
plant and 
equip-
ment 

Property 
PlantAnd
Equip-
mentNet 

30347 Property, 
plant and 
equip-
ment? 

Property 
Plant
Equipment-
Net 

30347 2084 32431 

Intangible
assets 

Intangible
AssetsNet 

513 Intangible 
assets? 

Intangible
AssetsFini-
teLivedNet

 49 49 

   Good-
will?

Intangible
Assets-
GoodwillNet

17 2593 2610 

Deferred 
tax assets 

Deferred 
TaxAssets

660 Deferred 
tax as-
sets? 

Deferred 
TaxAsset
Noncurrent

1110 32 1142 

Other
assets 

OtherAs-
setsNon-
Current

424 Other 
assets 

OtherAs-
setsCurrent-
NonCurrent

424 -146 278 

Total
non-
current
assets 

 34288 Total 
non-
current
assets? 

Noncurren-
tAssets 

34242 5563 39805 

Total
assets 

 42110 Total 
assets? 

Assets 41947 5700 47647 

Liabilities
and share-
share-
holders’
equity 

  Liabilities 
and share-
share-
holders’
equity 

    

Current
liabilities

  Current 
liabilities

    

Payables Trade-
Payab-
lesCurrent

4091 Payables? Ac-
countsPaya-
ble

4051  4051 

Interest
bearing
liabilities

Interest-
Bearing
Borro-
wingsCur
rent

1500 Interest 
bearing
liabilities

OtherShort-
TermBor-
rowings

1500  1500 

Tax lia-
bilities

Current-
Tax-
Payables 

842 Tax lia-
bilities

AccruedTax-
es 

842 18 860 

Other
provisions 

Provi-
sionsCur-
rent

1226 Other 
provi-
sions?

OtherCurren-
tLiabilities

2104 2 2106 

Total
current
liabilities

 7659 Total 
current
liabilities

CurrentLia-
bilities

8497 20 8517 
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Non-
current
liabilities

  Non-
current
liabilities

    

Payables TradePay 
ablesNon
Current

162 Payables OtherLong-
TermDebt 

162  162 

Interest
bearing
liabilities

Interest
bearing
liabilities

9626 Interest 
bearing
liabilities

LongTerm-
Debt

9626 -4 9622 

Tax lia-
bilities

Deferred 
Tax Lia-
bilities

1318 Tax lia-
bilities?

Deferred-
TaxLiability 
Noncurrent

1192 1440 2632 

Other
provisions 

Other
Provi-
sions
NonCur-
rent

4981 Other 
provisions

Other Non-
current Lia-
bilities

4981 -617 4364 

Total
non-
current
liabilities

 16087 Total 
non-
current
liabilities

Noncurren-
tLiabilities

15961 819 16780 

Total
liabilities

 23746 Total 
liabilities

Liabilities 24458 839 25297 

   Equity 
minority 
interests

MinorityIn-
terest 

336 10 346 

Share-
holders’
equity 

  Share-
holders’
equity 

    

Contri-
buted
equity – 
BHP Bil-
liton Li-
mited ? 

ShareCa-
pitalTotal

1611      

Called up 
share
capital – 
BHP Bil-
liton Plc? 

? 1752      

   Paid in 
capital?

CommonS-
tockValue

3363 5174 8537 

   Other 
equity 
items? 

Comprehen-
siveInco-
meEnding
Accumula-
tedBalance-
sEachType 

417 -19 398 

Reserves OtherRe-
serves 

638      

Retained
profits

Retaine-
dEarning-
sAccumu-
lated-
Losses 

14022 Retained 
profits?

Retaine-
dEarnings 

13381 -304 13077 
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Outside
equity 
interests? 

Minori-
tyInterest 

341      

   Interest in 
shares of 
BHP Bil-
liton?

TreasuryS-
tockValu-
eTotal

-8  -8 

Total
share-
holders’
equity 

 18364 Total 
share-
holders’
equity 

Stockholder-
sEquity 

17153 4851 22004 

   Total 
liabilities
and share-
share-
holders’
equity 

Total Liabili-
ties and 
Stockholders' 
Equity 

41947 5700 47647 

A reconciliation of the US and Australian GAAP is shown in Table 3. It is a 20-F re-
port required by the SEC in order to list securities on an US exchange. The key point 
about Table 3 is the major differences between Australian GAAP and US GAAP as 
they would require transformations using XBRL and industry / firm specific taxono-
mies. These differences can be categorized in the following areas according to the re-
levant GAAP. 

Table 3: 20-F Reconciliation of Income 

Attributable profit as reported under Australian GAAP 6398 
add/(deduct)  
Estimated adjustment required to accord with US GAAP:  
Fair value adjustment on acquisition of BHP Billiton Plc Group – depreciation, amorti-
sation, impairments and other asset movements 

-282 

Employee compensation costs 60 
Depreciation – write-downs -5 
Depreciation – revaluations 4 
Depreciation – reserves -9 
Fair value accounting for derivatives 302 
Fair value adjustment on acquisition of WMC Resources Ltd -20 
Exploration, evaluation and development expenditure -38 
Start-up costs 5 
Pension plans -24 
Other post-retirement benefits 1 
Employee Share Plan loans -7 
Goodwill -2
Profit on asset sales 2 
Taxation effect of above adjustments 287 
Other taxation adjustments -284 
Total adjustment -10 
Net income of BHP Billiton Group under US GAAP 6388 
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An overall analysis of the BHP Billiton U.S. and Australian taxonomies indicates 
some similarities and dissimilarities. It is interesting to note that the Balance Sheet as a 
statement of position shows considerable similarity, but the Income Statement as a 
statement of performance shows greater dissimilarities. These differences are reflec-
tive of the thinking of accounting standard setters towards revenue and expense recog-
nition. In part this is driven by social value judgments. In particular, the US regulators 
do not permit reserve account usage. Only in the case of established external markets 
does US GAAP permit upward changes in fair values, but IFRS does. 

A limitation of the analysis is that one of the authors prepared the application of the 
XBRL taxonomies to the financial statements. If the company accountants were to do 
this work, they will have greater access to firm accounting information applicable to 
the XBRL account classifications. Also, company accountants would be more know-
ledgeable about classifying BHP Billiton accounts in terms of industry and company 
specific taxonomies. However, company accountants might wish to give industry or 
firm specific account names to Income Statement line items, because they perceive that 
they are distinguishing company value from the rest of the firms in their industry. 
There may be an issue of comparability versus specificity. From a XBRL system pers-
pective, the combination of multiple taxonomies always leads to validation concerns. 
The main GAAP taxonomies have been validated, but industry and firm specific tax-
onomies will need to be validated with respect to being well formed and having a valid 
schema by a XBRL parser. Fortunately, these parsers are in existence. Correcting a 
taxonomy becomes a process of elimination of errors. 

While the specific assignment of values to account line items is a matter of judgment 
at the firm level, there are some useful resources available at the XBRL.org web site 
for US GAAP and at the IASB.org web site for IFRS GAAP. Both sites have taxono-
my documentation which links current standards to the individual line items. In the 
case of the BHP Billiton, line item accounts are specific to the firm’s economic activi-
ties. Financial statements are only meaningful in the context of their GAAP. The ex-
planation of the GAAP is found in the financial statement footnotes. Both US and 
IFRS GAAP taxonomies have footnote items. While the current case analysis did not 
link together the footnotes from the two GAAP taxonomies with respect to the finan-
cial statements, ultimately accountants/financial analysts have to establish that relation 
in order to have comparability which is a key objective in financial reporting.
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5 Conclusions

This chapter addresses taxonomy issues that accountants and systems analysts face in 
implementing XBRL in multi-jurisdiction situations where different taxonomies may 
be necessary for the same firm. General database concepts are related to XBRL design 
issues. Alternative approaches to XBRL system design for multiple taxonomy situa-
tions are discussed. The application of XBRL to BHP Billiton is investigated with re-
spect to multiple taxonomies and XBRL tag definition issues. 
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1 Introduction 

The eXtensible Business Reporting Language (XBRL) is a metadata representation 
language designed for a wide range of business reporting environments. Whilst pri-
marily aimed at financial reporting, today XBRL is in use in not only for typical finan-
cial reporting domain, but also in various other business reporting scenarios. So for 
example, the Committee of European Banking Supervisors (CEBS) in its Common Re-
porting (COREP) taxonomy uses XBRL for reporting of solvency information for fi-
nancial institutions (Boixo, Flores 2005). Another example is the EUROSTAT initia-
tive that is analyzing the use of XBRL for statistical purposes for gathering business 
related information. Nonethless, each of these scenarios do not cross the border of 
what traditionally could be regarded as business reporting that is closely related to fi-
nancial information. One of the possible reasons for this can be related to the profile of 
the participants of the XBRL International consortium that is responsible for the de-
velopment of the language. Traditionally, the significant majority of these participants 
come from the financial reporting and related domains (XBRL 2006a). That is why it 
is important to evaluate XBRL use as a more universal metadata language. Observing 
the recent developments concerning XBRL in the European Union (EU) it can be 
clearly stated that due to its extensibility the XBRL standard is very useful in the many 
scenarios where the international reporting needs to be implemented at international 
and national levels. Usually the regulations are interpreted in paper form and often 
employ proprietary reporting solutions are implemented to enable data gathering. The 
innovative approach of the CEBS, with the European COREP XBRL taxonomy being 
extended on the level of European member stated, demonstrates the potential for stan-
dardisation and harmonisation of business reporting.  

In our research, we first construct a set of criteria against which XBRL as an eXtensi-
ble Reporting Language (XRL) can be evaluated. Although in this paper we apply the 
criteria to EU regulations it is clearly possible to generalise them for a broader spec-
trum of reporting. Analysing the CEBS approach we test how far XBRL can be used in 
very untypical domains other than traditional business or financial reporting thus ans-
wering the question if XBRL can be treated as eXtensible Reporting Language. In or-
der to do so we chose the domain of energy performance of building reporting and 
modelled the scenario using XBRL standard. Finally in order to evaluate the XBRL 
use as XRL we applied the set of criteria constructed at the beginning of the analysis.  
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The paper proceeds as follows. The introduction of the problem domain and the re-
search questions are addressed in the first section. The second section deals with the 
construction of a set of criteria appropriate for further research. The third section in-
troduces XBRL as a standard based on the eXtensible Markup Language (XML) fami-
ly. The basic terms as XBRL taxonomies, taxonomy extensions as well as instance 
documents are discussed. The fourth section describes the current situation of the case 
study domain. It introduces the legal basis, as well as the implementation of the 
2002/91/EG guideline on the Energy Performance of Buildings which is explained by 
means of the example of the implementation in Germany. Finally in this section XBRL 
is discussed as the proposed solution of the identified issues. The fifth section provides 
an evaluation of the introduced XBRL solution in the given scenario. The paper ends 
with a short conclusion summarising and generalising the suggested approach for other 
reporting scenarios thus answering the research question about applicability of XBRL 
as eXtensible Reporting Language. 

2 Criteria of the Reporting Standards in the EU 

The investigation of the designated issues requires a set of criteria that enables me-
thodical analysis of the problem domain. With the help of such criteria the later evalu-
ation of the XBRL use as a broader XRL can be conducted. Although many authors 
(e.g. Heinrich, Lehner 2005; Krcmar 2005) refer to the concept of a general reporting 
domain, the literature provides no clear set of criteria defining the reporting domain. 
Therefore, we have designed a set of criteria relevant to the context of our research. 
The selected criteria are twofold. Firstly, they refer to the qualities of reporting within 
the EU thereby implying the applicability of the researched standards in this area. Se-
condly, we employ a set of software quality norms we derive from the well-accepted 
DIN ISO 9126 standard (Schlenker 1998). We have selected the appropriate norms for 
this study. 

The European Union has established basic principles which apply to each member of 
the community. The two primary principles are transparency (Europe 2006b) and the 
harmonization (Europe 2006a) of the actions amongst the member states. Transparen-
cy should ensure primarily that the Union is open to public scrutiny and accountable 
for its work (Europe 2006c). The harmonization of the actions concerns alignment of 
the European Union economic objectives at the policy level with the operational reali-
ties within the member states. Furthermore standardization (Wurster 2007) is a sub-
stantial criterion for the community since it leads to common action amongst the 
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member states. Based on standardized concepts it is possible to overcome existing lin-
guistic and cultural differences. The standardization leads also to lowering of transac-
tion costs, which is particularly interesting for potential investors within European 
domestic markets (König 1997). We applied all three criteria, transparency, harmoni-
zation and standardization, for our research due to their high relevance to the reporting 
processes in the EU. 

Furthermore in order to analyze the technological layer of the reporting solution the 
DIN ISO 9126 (Deutsches Institut für Normung accepted International Organization 
for Standardization norm) is applied. DIN ISO 9126 is a standard which defines soft-
ware quality criteria. The standard contains six main criteria with sublevels in order to 
gain an abstract conclusion about software quality. The overall DIN ISO 9126 criteria 
are functionality, reliability, usability, efficiency, changeability and transferability 
(DIN 1991). In our research we reduced the number of criteria to two that are most 
relevant from the reporting viewpoint of view. We selected the changeability and 
transferability for the further analysis. Although the remaining four DIN ISO 9126 
criteria could be also further considered they refer very strong to the software quality 
and it is difficult to apply them as the reporting criteria. 

First of the accepted DIN ISO 9126 criteria is the so-called changeability of the report-
ing software. Changeability is the overall term for describing the effort to realize 
changes within the software. Changes are classified as corrections, improvements or 
just modifications of the reporting software. Within the sublevels analyzability, mod-
ifiability and verifiability of the reporting standard can be assessed. The changeability 
criteria are also of particular concern to the European Union because of the broad 
range different member states, each having different cultural foundations and legal 
requirements. Incorporating these requirements leads to changes and adjustments in 
the reference to reporting domain. 

The second criterion selected from the DIN ISO 9126 is the quality of data communi-
cation to the authorities and between the member states. Although DIN ISO 9126 re-
fers to the criterion as transferability we applied the simplified term electronic 
processing. The rising need for electronic information processing from authorities, 
investors and other information users should be taken into consideration at this stage in 
the reporting domain. 

Finally we decided to incorporate one more criterion not directly discussed at either 
the EU level or in DIN ISO 9126. It refers to the network effects and partially to al-
ready mention standardization (Buxmann, König 1998). This criterion concerns the 
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openness of the reporting solution. The sublevels such as accessibility to the standard, 
industry support as well as lack of proprietary barriers are considered here. It impacts 
the reporting standard quality on the one hand and the market acceptance on the other 
hand. Open solutions can be regarded as a strong alternative to proprietary solutions. 

Figure 1: Selected set of criteria for reporting standards in the EU 

The described criteria presented in diagram 1 are the subject of this research. They are 
at basis for input to the case study conducted for the EDPB and our subsequent evalua-
tion. The basis for the evaluation of the criteria is the level of their fulfilment. Neither 
EU literature nor DIN ISO 9126 clearly states how to evaluate the described criteria. 
Therefore in this paper we have adopted a simplified evaluation scheme in three stag-
es. The highest stage (+) informs the complete fulfilment of the analysed criteria. In 
case the criteria fulfilment level is insufficient the middle stage (o) is assigned. The 
third stage (-) represents the situation when the criteria is not fulfilled or not con-
cerned. The evaluation base is the conducted analysis and constructed case study. On 
the basis of experiences from the case study the stages are assigned to each of the indi-
vidual criteria. 

3 XBRL as Standard for Business Reporting 

XML is generally accepted as a de facto standard for electronic data transfer. The 
XML standard is developed by the World Wide Web Consortium (W3C) offers users a 
multitude of application possibilities (Weitzel et al. 2001). Many software applications 
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support XML based standards either natively or as a data interchange protocol. For 
example, the EML (Environmental Markup Language) was developed as common 
language for environmental sciences for description of environmental objects (Toch-
termann, Riekert 2001). Another example is the development of the CIM XML 
(Common Information Model) for representing power system models which represents 
a step into standardization of interchange protocols (de Vos, Widergren, Zhu 2001). 
Arguably, one of the most significant developments in the reporting domain remains 
XBRL (Hoffman 2006). 

The technical analysis of the XBRL is the substantial subject of the second section. 
The discussion starts with the introduction to XBRL specification which is the basis 
documentation for the language.1 In the first part of the section the focus is on XBRL 
for financial reporting (XBRL FR) which is regarded as the core XBRL technology 
(Hoffmann 2006; Boritz, Won 2005, 13). The definitions and critical analysis of terms 
such as XBRL taxonomies, taxonomy extensions and instance documents together 
with the analysis of the issues concerning the current XBRL specification (Engel et al. 
2005) build the next part of the section. Another core XBRL application apart from the 
mentioned FR adaptation is XBRL GL2. XBRL GL plays an important role in the in-
ternal reporting domain by standardising a format for the transport of journal entries, 
General Ledger (GL) and trail balances (Ramin et al. 2006; hAonghusa 2005, 74; Kra-
nich, Schmitz 2003, 80) between co-operating systems. Although recently introduced, 
the XBRL Dimension Taxonomies (XDT) is gaining importance. We excluded this 
class of taxonomies from our research scope due to their complexity and the fact that 
its modularity is not useful in the context of the case study. Nonetheless, XBRL Di-
mension Taxonomies will be an important further research line. 

3.1 Technological Foundation of the XBRL Standard 

XBRL was first named the eXtensible Financial Reporting Markup Language 
(XFRML), but soon the XBRL community agreed that the language could have broad-
er use and adjusted its name to incorporate various business reporting aspects (Garbe-
lotto, Hannon 2005, 57; Hoffman 2006, 45; XBRL 2006b). Combining the XBRL de-
finition from the XBRL specification and the definition of financial reporting from 
Wagenhofer and Ewert (Wagenhofer, Ewert 2003, 4) the core financial reporting as-
pects of XBRL (XBRL FR) can be described as: “XBRL for financial reporting com-

1 XBRL is de facto standard for digital business reporting so the terms language and standard are 
used interchangeably (Bergeron 2003, 15-16). 

2 Both XBRL FR and XBRL GL are based on the XBRL Specification. 
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promises all XBRL enabled information systems oriented towards external users such 
as investors, creditors, customers, suppliers, competitors and public”. 

Table1 explains the basic terms in XBRL FR area which are taxonomies and instance 
documents. XBRL taxonomies reflect the underlying financial reporting principles in 
form of different Generally Accepted Accounting Principles (GAAP)3 encoded using 
standardized XBRL vocabulary. The instance documents essentially reflect the finan-
cial statements of an entity, but in digital and tractable form. 

Table 1: Relation between Traditional Reporting and XBRL FR 

 Underlying accounting prin-
ciples 

Financial report 

Traditional reporting GAAP Paper, PDF or HTML4 finan-
cial report 

XBRL FR GAAP based XBRL taxonomy Instance document 

Figure 2 provides a more detailed view of the XBRL FR framework. Basic terms in-
cluding taxonomy, taxonomy extension, instance document and Discoverable Tax-
onomy Set (DTS) are visualised together with relations between them. 

Figure 2: XBRL Financial Reporting Framework (IASCF 2006) 

A taxonomy in general terms means a catalogue or set of rules for information classifi-
cation. In XBRL, a taxonomy is a dictionary, containing computer-readable definitions 
of business reporting terms as well as relationships between them and links connecting 

3 Although division between principle, rule and definition based accounting standards exists between 
different GAAPs the statements reflects the IFRS view as principle based accounting standard.

4 Formats such as HTML and PDF are not treated as digital format even though being application 
consumable. HTML and PDF are not describing the reported facts in a standardized way using for 
example tags.
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them to human-readable resources. A typical taxonomy consists of a schema (or sche-
mas) and linkbases. A set of taxonomies that can be discovered5 from one entry point 
schema is called Discoverable Taxonomy Set (DTS) (Engel et al. 2005; Hoffman 
2006, 77; IASCF 2006). 

Taxonomy extensions6 add concepts and modify the relationships among the concepts 
in the base taxonomies that they extend. They are created to support specialised report-
ing requirements in specific accounting jurisdictions, in specific industries, or for spe-
cific companies. Taxonomy extensions consist of a set of taxonomy schemas and/or 
linkbases that augment a DTS that references the base taxonomies (IASCF 2006). An 
instance document is a business report in XBRL format. It contains tagged business 
facts, together with the context in which they appear and unit description (Engel et al. 
2005; IASCF 2006) and is referring the tags to the elements specified in the taxonomy. 

Apart from the XBRL Specification 2.1 there are associated governing documents that 
define the rules for XBRL FR vocabulary and taxonomies architecture. The most im-
portant for creation of taxonomies is the Financial Reporting Taxonomy Architecture 
(FRTA). FRTA states a set of 1047 rules concerning best practices of taxonomy crea-
tion (Hamscher et al. 2005, 4-5). Another set of rules is the nascent Financial Report-
ing Instance Standards8 (FRIS) that exists for the creation of instance documents and 
facilitate the analysis and comparison of XBRL financial reporting data by computer 
applications and human readers9 (Goodhand, Hamscher 2004, 1). Finally, underlying 
principles for modelling of financial reporting taxonomy were created by Hoffmann 
(Hoffman 2006, 265-355). So called patterns are a collection of twenty modelling rules 
which help to create standardized taxonomies which are FRTA valid. 

Different taxonomies are required for different financial reporting purposes. National 
jurisdictions may need their own financial reporting taxonomies to reflect their local 
accounting regulations. Many different organisations, including regulators, specific 
industries or even companies, may require taxonomies to cover their own business re-
porting needs. The current research considers taxonomies with the potential use in the 
European area with special focus on business reporting in Germany. Therefore the dis-

5 DTS discovery is a technical term and means traversing over related XBRL schemas and linkbases 
(Engel et al. 2005).

6 The term taxonomy extension is used interchangeably with the term extension taxonomy (Hoffman 
2006, 110;  Teixeira et al. 2003, 1-2).

7 The number of FRTA rules is changing because of the ongoing Domain Working Group (DWG) 
enhancements to the document.

8 FRIS opposite to FRTA is not completely approved by the XBRL International consortium.
9 FRTA and FRIS similarly to XBRL Specification are accompanied by conformance suits in order 

to achieve greater software compatibility (Wallis 2004; Wallis 2005a).
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cussed taxonomies are International Financial Reporting Standards General Purpose
(IFRS-GP), United States Generally Accepted Accounting Principles (US GAAP)10

and German Accounting Principles (GermanAP).  

The XBRL GL taxonomy is intended to provide a standardized format for representing 
the data fields found in accounting and operation systems and transactional reports that 
will allow organizations to tag journal entries, accounting master files, historical status 
reports in XBRL and the underlying detail for financial reporting taxonomies (XBRL 
2005). XBRL GL is not a separate specification, but is based on the XBRL Specifica-
tion 2.1. However, XBRL GL is not related to the FRTA and FRIS governance docu-
ments and conformance suites. The XII published as a draft the proposed XBRL GL 
Instance Standards (GLIS) to facilitate the analysis and comparison of XBRL GL data 
by computer applications and human readers (Wallis 2005b, 3) as well as GL Tax-
onomy Framework Technical Architecture (GLFTA) establishing rules and conven-
tions that assist in comprehension, usage and performance among different journal 
focussed taxonomies (Wallis 2005c, i). From the technical point of view XBRL GL is 
a stand-alone taxonomy, suitable for the needs of representing basic accounting data-
bases and transactions. The most important features of the XBRL GL taxonomy ac-
cording to XII are: 

multi-GAAP, drill-up to multi-XBRL reporting taxonomies capability; 

being a standard format to move unposted and posted GL information back and 
forth from branch offices to consolidating systems, budgeting and forecasting 
tools and reporting tools; 

being a standard format to move information from client systems to auditor sys-
tem;

being a tool for representing detail drill-down for performance measurement re-
porting items; 

creating possibilities for any type of mandatory audit trail (XBRL 2006b). 

The first part of this section analyses and summarises the XBRL standard from the 
technical point of view. We conduct our research using the available XBRL governing 
documents and literature. Also the practical experiences with the XBRL taxonomy 
development are reflected in the research results.

10 According to the assumptions of the thesis and focus on the profit-generating entities in the com-
merce and industry and not financial or insurance area only the US GAAP Commerce and Indus-
try (CI) taxonomy is taken into consideration.
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3.2 Application of the XBRL as eXtensible Reporting Language 

In this section we analyse the technical aspects explained above and their correspon-
dence to more general reporting scenarios. It has to be considered, that only minor de-
tails constrains XBRL to business or financial reporting only. The direct indication of 
business or financial reporting character is represented mainly through particular data 
types including the monetary item data type and the balance attribute with the values 
debit or credit, which is coupled to the monetary item data type. On the other hand, 
XBRL utilises a number of general data types and attributes known from XML schema 
thus enabling the creation of a very wide range of data elements. Further, the described 
five kinds of linkbases do not imply the financial reporting character and can be easily 
adapted for the use of different domains. 

The section 2.1 analysed two groups of taxonomies. The XBRL FR taxonomies are 
clearly financial reporting oriented and none of the existing taxonomies, such as IFRS, 
US GAAP or German GAAP, seems to fulfil the general requirements of other do-
mains. Nevertheless it is possible to build a taxonomy for other than financial or busi-
ness reporting purposes, based on the experiences and rules from XBRL FR. The 
second described taxonomy, XBRL GL, is a highly specialised expression of data 
fields found in accounting and operation systems and transactional reports. Although 
theoretically possible to develop XBRL GL-like taxonomy for other needs, the expe-
riences in this area are restricted to this one taxonomy only. At present, it is not imme-
diately adaptable to other reporting domains. 

Furthermore, analysing the usability of XBRL for other domains, it is important to 
consider a clear distinction between the domain data model and a metadata model in 
XBRL. Besides considering facts in isolation, XBRL is capable of processing contex-
tual knowledge and additional information about facts (IASCF 2006). This capability 
not only offers advantages for the financial sector but also for the other reporting sce-
narios, which will be demonstrated using the case study in the next section (Engel et 
al. 2005). Taxonomies and instance documents enable users of XBRL to save general 
information detached from facts. A single taxonomy can be used for several instance 
documents, which is an advantage of XBRL and the explanation for the separation of 
data from metadata. Also the possibility to create taxonomy extensions gains on im-
portance in scenarios where an international reporting regulation is implemented on 
the national level, which is a very common case in the EU. 
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4 Case Study with Reporting of Energy Performance of Buildings 

In the subsequent section we introduce a case study based on the EDPB. This domain 
was selected due to its lack of relation to traditional XBRL financial and business re-
porting domains. Also the construction of the case study is assuming the set of criteria 
constructed in the second section. 

Originally initiated as an economic union, the European Union (EU) is continually 
harmonising and standardising its economic sectors. The introduction of International 
Financial Reporting Standards (IFRS) for EU corporations together with the Basel II 
for EU financial institutions form a foundation which enables monitoring and evalua-
tion of performance and risks of entities within the international world of finance. 
Meanwhile due to scarce of energy resources, the consumption of energy is also an 
important topic in the EU. This growing awareness of energy consumption within the 
EU creates a demand to measure and compare energy consumption. Directive 
2002/91/EG on the Energy Performance of Buildings (EDPB) determines the mini-
mum energy efficiency of buildings together with necessary basic measures. However, 
achieving a high level of legal standardisation, each member country is left to make 
their own judgments as far as technical harmonisation is concerned. This situation 
leads to different implementations of the directive across the member states and com-
plicates comparability across the EU. We chose the EDPB for our case study mainly 
due to the high comparability to the Basel II reporting and XBRL taxonomies COREP 
(Common Reporting) and FINREP (Financial Reporting) developed for this reasons 
and adjusted to the national level within EU member states. The EDPB is a good basis 
for consideration of reporting of a completely different character than financial report-
ing domain. 

The European Commission (EC) determined to consider environmental protection in 
its collective policy and legislation in Article 6 of the EWG treaty (Guideline 2003). 
Guideline 2002/91/EG on the Energy Performance of Buildings is based on the insight 
that energy consumption has to be reduced in order to save scarce resources. Article 1 
of above mentioned directive states the following objectives:

a general framework for the calculation of the energy performance of existing 
buildings has to be provided; 

prescribed minimum requirements for the energy performance of new buildings 
have to be applied; 
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establishment of so called “energy passes” for real estate. Member states should 
implement the guideline in their countries and discuss measures to guarantee 
minimum requirements on energy performance.  

The legal framework for the adoption of the guideline is first described. This should 
enable the reader to understand the implementation of the guideline. Building on this 
insight, the reasons for the necessity of an EC-wide standard for energy reporting are 
the explained. 

4.1 Legal Framework 

According to Article 15 of Guideline 2002/91/EG, administrative and legal specifica-
tions were required to become effective on January, 4 2006 (Guideline 2003). Based 
on Guideline 2002/91/EG the Deutsche Energie-Agentur GmbH (dena) initiated a field 
test prior to the establishment of the German Energieeinsparverordnung (EnEV, based 
on guideline 2002/91/EG). This field test was aimed at testing methods of calculation 
of energy consumption for their suitability for daily use. Figure 3 shows the involved 
parties spanning from the EC to the national legislation bodies. Moreover, it displays 
the technical implementation and application by German authorities, which issue ener-
gy passes. On November 17 2006, the German ministery of transport and the German 
secretary for trade and industry, who are members of the advisory board of dena, ad-
vised the adoption of energy passes. In the future, each owner of real estate will be 
obliged by Energieeinsparverordung to show the energy pass of a building, in the case 
of a future sale. The energy pass contains data on the building’s energy consumption, 
as well as further climatic information. The energy pass acts as an instrument for own-
ers of real estate to prove the energy consumption of their property. On the other hand, 
identified inefficiencies concerning energy consumption of a building can be cor-
rected, in order to improve the energy balance of a building (Bundesministerium 
2006).
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Figure 3: Laws and guidelines of the EDPB 

During the field test, which was conducted by dena, a simplified graphical form for the 
energy pass was developed (Gebäudeenergiepass 2006). Additionally, dena assigned 
programmers to develop a verified printing application, which is implemented as a 
standard in specific software. Every producer of the software, who is concerned with 
the adoption of the 2002/91/EG guideline, is obliged to integrate above mentioned 
printing application into their software, to ensure required uniformity (Guideline 
2003). All required data are imported from the different programmes into the dena ap-
plication. According to dena, it is possible to process for one third of the data directly 
after the import. These data contain pictures of buildings, consumption dates as well as 
further information that is not provided by calculation software. The integrity of data is 
supervised by a check routine. Mistakes are displayed in an information window. The 
actual energy pass is generated in PDF and archived. The PDF file corresponds to the 
energy pass and remains with the property owner(s). The archive file contains all facts 
concerning energy effectiveness of a real estate. The archive file can be sent to dena 
anonymously. In addition, it is possible to select the files which should be transmitted 
to dena. There is no legal obligation to transfer data to dena. Data received by dena is 
stored in a database and allows statistical analysis (ROWA). An expert, legitimated by 
dena, examines the condition of buildings. In course of the field test several hundred 
issuers of energy passes signed in to the database installed on dena´s websites.
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This section presents the legal framework which is the basis for the case study devel-
oped in the subsequent sections. In order to conduct the case study the emerging issues 
are identified and discussed in the next section. 

4.2 Emerging Issues 

The law of energy performance of buildings includes arguments derived from Article 5 
of the EWG treaty. The basic principles for the requirements and objectives of the 
guideline are determined by the common base of the EC according to Article 5 of the 
EWG treaty. Member states are required to realise the guidelines. Thus, every member 
state is able to decide on a system, which fulfils the minimum requirements of the 
guideline within in the scope of their possibilities. It was abandoned to use strict rules 
for the implementation of the treaty. That way, the heterogeneous member states are 
able to adopt the guidelines according to their own capabilities (EnEV).

The objective of this minimum standard is to create transparency of the calculation of 
energy efficiency throughout the EC. All permitted methods of calculation, positive 
influences on the calculation and a notice on classification of buildings according to 
Article 3 of the 2002/91/EG guideline can be found in the Appendix of this guideline 
(Guideline 2003). 

While the framework for calculation provides a background for common calculation, it 
cannot be regarded as full harmonisation of the 2002/91/EG guideline. Further there is 
no definition of DIN or ISO standards that would ensure conforming implementation 
of the guideline 2002/91/EG throughout the EC. Thus, member states are given the 
possibility to implement the 2002/91/EG guideline according to their own interpreta-
tion of the rules stated in the appendix. The application of different interpretations of 
the appendix will lead to a lack of transparency within the EU. 

In addition to the political issues a number of economic issues arise. Despite the eco-
nomic harmonisation of the EU as constituted by the Rome Treaties (Pelkman 2006), it 
cannot be ensured that the overall energy performance stated in an energy pass in 
France, for example, corresponds to the overall energy performance of a similar build-
ing stated in an energy pass issued in Poland. Hence, an energy pass can only be re-
garded as general information for investors in public or private property. This problem 
is caused by the lack of standardisation in implementation of the 2002/91/EG guide-
line.

Another challenge arises in the practical implementation of the 2002/91/EG guideline. 
Several software producers provide different proprietary software solutions for issuers 
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of energy passes (Hansen 1997). These software solutions also prevent further stan-
dardisation and harmonisation. Furthermore changeability of software has to be consi-
dered. Laws and regulations build the foundation of the energy pass. In case of a 
change in laws and regulations, every existing software application has to be adjusted 
according to the changes under high efforts and costs. Provided that it could be im-
plemented into existing systems easily, a standard software solution would potentially 
generate efficiency advantages. The majority of existing software solutions for the cal-
culation of energy performance are based on the model Rechenkern IBP-189599 Ker-
nel developed by Fraunhofer Institute for Building Physics (Fraunhofer). This model 
closes the gap between simple statistical methods and complex building simulations. 
The core of the model is offered to software producers for implementation in their 
software. To ensure transparency, the source code is accessible on the Internet (Re-
chenkern 2006). The source code is accessible for every publisher of energy perfor-
mance calculation software and therewith offers a standardized solution. Therefore, it 
could be implemented as a standard, while the complete software solution including 
the printing application, offered by dena is protected by the copyright law. 

In order to issue an energy pass in Germany apart from mandatory performance indi-
cators, the printing application offered by dena is required. As mentioned above, this 
printing application was developed to establish a uniform design for energy passes in 
Germany. Nevertheless, this application represents a proprietary solution. For the time 
being, it is impossible to create standardized energy passes throughout the EU. An 
open standard could lead to increased transparency, harmonisation and to a unified 
European solution. Moreover, the application offered by dena enables anonymous data 
transfer from issuers of energy passes to dena. However, the transmission of unified 
data to a central European evaluation entity requires a unified standard for data trans-
mission, which would also increase the independency from the software producers. 
Figure 4 depicts problematic areas of guideline 2002/91/EG spanning from European 
to national level and from technical to implementation issues. Harmonisation and stan-
dardisation issues arise between the European and the national level. Proprietary soft-
ware solutions evoke dependencies between national level (here Germany) and tech-
nical domain. This leads to the conclusion that there is a lack of open standards which 
could assure the implementation of minimum requirements of guideline 2002/91/EG. 
In addition, there is a transparency problem, which complicates the comparison of re-
sults. Furthermore, there are difficulties concerning the automatic processing of data. 
Data can only be transmitted by generating an archive file. 
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Figure 4: Identified problem areas 

In the following discussion, the issues addressed are addressed by adopting a systemat-
ic approach using an open XBRL metadata standard. Utilization of XBRL offers an 
alternative solution to the problems discussed in this section as well as make progress 
in standardisation of energy passes. 

4.3 XBRL as a Technology Enabler for EDPB 

As mentioned above, there are restrictions concerning data transfer, standardisation 
and harmonisation. Further complications arise from different legal interpretations of 
the guidelines, differentiated application in member states as well as from comparabili-
ty of results. Increasing internationalisation of markets intensifies these issues. XBRL 
taxonomies enable the interrelation and the addition of information, which support 
users in creating and using taxonomies. The data stored in the instance documents are 
only facts which neither have any inherent relationships nor have any hierarchical or-
der. They are a collection of inputted data (as in XML). The XBRL schema file, as a 
part of the taxonomy, allows the definition of individual positions (IASCF 2006). It is 
possible to define numerical and alphanumerical values and to relate these to dates or 
periods of time. Furthermore, the definition of tuples or single elements is possible. 
Tuples are tables with known headlines and an unknown number of value lines. Later 
in an instance document a tuple could represent for example all apartments in one 
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building along with their energy consumption. The several positions are listed in the 
schema file. 

An example for such a concept for EPDC purposes is BedarfHeizOel. This represents 
the position Heating Oil Consumption. As this is a machine-readable notation it may 
seem confusing to human readers. This notation directly leads to linkbases which are 
central parts of taxonomy. Taxonomies solve the issues addressed defining not only 
the concepts but also relationship among them and relationships to human understand-
able descriptions. Figure 5 displays the structure of a taxonomy as already explained in 
connection with the instance documents. Furthermore, it depicts the three linkbases 
applied in our case study explained below. One can distinguish between two different 
types of linkbases within taxonomy documentation linkbases and relation linkbases. 
Documentation linkbases connect concepts with reference data while relation linkbas-
es combine several concepts. Thus, a semantic connection between the separate con-
cepts is possible. The so called label linkbase represents one documentation linkbase. 
Concepts defined in a scheme can be assigned to labels and terms, which can be un-
derstood by human users. This facilitates the use of the taxonomy and its application 
for all users. Moreover, it is possible to assign multiple terms to one concept. In re-
spect of energy passes, this consideration is very meaningful as it is a European appli-
cation that is used in a variety of different languages. 

Figure 5: Data- and Metadata Concept 

The concept BedarfHeizOel, for example, could be used on the one hand by the label 
Heizoelbedarf in German and on the other hand by the label Heating Oil Consumption
in English. This allows a pan-European comprehension of the taxonomy. The example 
chosen, only contains two languages although it is possible to integrate an infinite 
number of languages. The presentation linkbase is another linkbase that can be applied 
in the presented taxonomy. It enables a structured and hierarchical presentation of da-
ta. The presentation linkbase represents a relation linkbase, which combines several 
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elements together. The parent-child relation enables an explicit classification of con-
cepts. For example, it is possible to classify the concepts heating demand, water de-
mand or primary energy demand as children of the concept evaluation measures. 
Moreover the element order attribute allows an exposure of the elements based on le-
gal restrictions. A unified display and a definite hierarchy of concepts (figure 6) lead 
to enhanced understanding and usability of the taxonomy (IASCF 2006). 

Figure 6: Selection from the presentation linkbase 

Another implemented linkbase is the reference linkbase. It allocates legal foundations 
to concepts. Thus, every user is able to see which law defines each position. The con-
cept-reference relation connects a concept to the corresponding legal basis. This allows 
users to refer to the legal basis every time, which is a valid feature concerning the 
transparency of the required data. 

To model all fundamental concepts, the core taxonomy has to be developed. Core tax-
onomies are fundamental concepts, which are available for application in every mem-
ber state in the EU. Not only financial and goods markets are subject to the effects of 
internationalisation. The market for real estate is also increasingly becoming the target 
of international private equity firms. 



166     Maciej Piechocki, André Gräning, Harald Kienegger 

Figure 7: Solutions based on XBRL 

This emphasises the importance of a unified European standard for the compilation of 
energy performance data. Given this standard, investors are able to compare invest-
ment alternatives. As shown in figure 7, it has to be taken in consideration that the tax-
onomy must be valid for all European states. Moreover, it creates the basis for interna-
tional comparisons, which enables comparisons despite of national interpretations. 
This basis is the core taxonomy, which should be provided by the authorities of EU 
member states. Country specific characteristics can be considered by the application of 
taxonomy extensions. 

In Germany, dena should provide the taxonomy extension to potential software pro-
ducers or implement it into its existing printing application. Thus, issuers of energy 
passes are free to choose to use software with or without a printing application. Issuers 
of an energy passes may transform data to PDF by using XSL-FO. Therewith, the data 
are made accessible for potential investors in the same visual format. Furthermore, an 
interface could be applied, to integrate instance documents into the dena database for 
evaluation. This could be characterized as a harmonisation of energy reporting, 
adapted by a unified public standard. On the one hand, the application of a non-
proprietary solution enhances establishment of a standard. On the other hand, users are 
offered a broad range of extensions. In this field, XBRL represents an adequate exam-
ple upon which enhancements can be discussed. 
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In previous sections, the possibility of electronic data processing was discussed. A cus-
tomised version of XBRL also allows the user to process data electronically. Time sav-
ings are the central advantage realised by electronic data transfer. Furthermore, manual 
data input is automated while data quality remains equal. 

5 Evaluation of Proposed Solution

The constructed case study demonstrates that XBRL is able to convert the minimum 
requirements of the 2002/91/EG guideline represented by the energy pass in the stan-
dardized form. In this section we evaluate the use of XBRL as a general reporting so-
lution in the form of a XRL based on the criteria defined in the second section. The 
evaluation is based on a graphical approach, which should clarify the advantages and 
disadvantages of the open XBRL standard. Additionally, improvements enabled by the 
use of XBRL are described. Figure 8 depicts the criteria standardisation, transparency, 
harmonisation as well as the issue of open versus closed standards and the possibility 
of automatic data processing as well as changeability. 

The CEBS example shows that transparency can be improved using XBRL. Uniformi-
ty is ensured by a given schema, which is considered to have a positive influence on 
the transparency of data. Thus, results are comparable for all national levels and pro-
vide clarity of data to potential investors. Also in our case study the level of transpa-
rency is increased implying a positive return from application of XBRL to the know-
ledge domain. So the overall evaluation of the criterion is positive (+). 

Concerning harmonisation, representing the second criterion, no improvement can be 
determined. Harmonisation refers to all the economic processes between member 
states. It is difficult to determine the effect on this criterion only by referring to the 
reporting domain. Also as we evaluated this criterion as neutral (o) it should be consi-
dered that taxonomy extensions imply harmonisation in a much broader sense. 
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Figure 8: Evaluation of XBRL as XRL 

Certainly, a unified standard for overall reporting is desirable. Nevertheless XBRL has 
no direct influence on economic processes. XBRL is only able to illustrate economic 
processes, but does not help to improve them. However, XBRL standardizes illustra-
tion of processes, which is subject of the third criterion. XBRL offers taxonomies and 
instances to provide an identical framework for reporting of entities from all member 
states of the EU. This application could also be applied to the existing German printing 
application. XBRL as an open standard can be implemented in existing systems inde-
pendent from data and programming languages (Guideline 2003). Moreover, it allows 
authorities easier analysis of the reported data. The analysis supports further decisions 
making. 

The fourth aspect is characterised by the discussion about open vs. closed standards.
As already mentioned, XBRL is an extensible reporting technology. This means each 
member state can add new elements to an existing European solution, without violat-
ing the main concepts. The open standard allows developing a customized version of 
the taxonomy for the national level, to meet all national reporting requirements. In 
contrast, a closed standard could only be customized by the legal owner of the copy-
right of a standard. If all 25 member states of the EU started to develop own national 
standards, the above mentioned problems would occur again. Faced with these issues, 
the application of an open standard is advantageous for the European overall reporting 
concept. 

Another criterion was electronic processing of data. By using XBRL, data transfer 
could be implemented as the background application. All data can be exported via an 
XML interface and subsequently be imported into a database. The process of selecting 
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and making data anonymous for transmission becomes obsolete, as these steps can be 
implemented directly. Simultaneously XBRL enables publishing data in various data 
portals. Existing data can be updated by using XBRL dynamically. 

The final aspect of evaluation concerns the changeability criterion. Changeability of 
existing systems includes monetary and time aspects. As depicted, modifications in 
law have to be implemented into existing systems. All the software concerning report-
ing has to be adjusted, if a proprietary solution is applied. In contrast, if a standard 
such as XBRL is used, solely the core taxonomy would have to be modified. As tax-
onomy extensions refer to the core taxonomy the software solutions adapt the changes 
automatically. Therefore, the conformance to all minimum requirements beside coun-
try specific characteristics is guaranteed. Thus, financial and timely aspects are less 
affected by a standard than by a proprietary solution. Changes in the core taxonomy 
require only one change. Proprietary software, in contrast, has to be adjusted in all ver-
sions. Especially fundamental changes require high financial and time effort. 

Above research demonstrates that an open standard, such as XBRL could serve as a 
solution for standardized reporting and automatic data processing in untypical for 
XBRL scenarios. In addition, section four demonstrates advantages in using a core 
European taxonomy. National taxonomy extensions provide better support concerning 
changeability, compared to proprietary solutions. Improved changeability could be 
advantageous in turn of harmonisation of reporting and the associated European-wide 
comparability of reporting entities. Unified energy reporting as prescribed by the 
2002/91/EG guideline can only be achieved by the use of a standard, as well as attend-
ing economic harmonisation according to EWG treaty. Indeed, XBRL is capable to 
conform to the guidelines. As it is not mandatory to use the finance specific features of 
the language, it is also possible to refer to this application as a generic XRL. This as-
pect allows its application apart from the financial and business sector. The broad 
spectrum of application enables the implementation of the language in many areas and 
does not restrict the user to specific (proprietary) solutions. Metadata and accordingly, 
contextual knowledge facilitate the usage of the standard. On the other hand interna-
tional comparability is supported. Furthermore electronic processing and further use of 
the same data is promoted. 

6 Conclusions

In the current paper we analysed use of XBRL in non-typical area for this standard. 
We used the European Directive on Energy Performance of Buildings in a case study 
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in order to evaluate use of this standard for general reporting and evaluate its poten-
tial according to the EU and DIN ISO based set of criteria. The section two introduces 
the criteria used for later research. The third section provides an overview of XBRL 
together with analysis of XBRL Financial Reporting and XBRL Global Ledger. We 
chose the XBRL FR as the basis for our further modelling. In the third section we pre-
sented the existing issues in the EDPB domain. On this basis we developed a case 
study creating excerpt of the European EDPB taxonomy and its German extension and 
tested it with use of sample instance documents. Finally we evaluated the solution with 
a set of selected criteria. 

The conducted research indicates that XBRL use in other than business or financial 
reporting domains provides a series of advantages indicated in our evaluation. Howev-
er we constructed the excerpt only so the full taxonomy for EDPB could be further 
developed and used in this specific domain. Furthermore it would be an interesting 
research line to test XBRL in various different domains and different reporting scena-
rios. We decided to use XBRL FR as the data model for EDPB nevertheless the use of 
more data centric XBRL GL approach of multidimensional XBRL Dimensions Tax-
onomies (XDT) approach could be further investigated. 
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1 Introduction 

There are several reasons to join the two concepts of business intelligence (BI) and 
eXtensible Business Reporting Language (XBRL). Both concepts have in common the 
support and automation of the management process of reporting and analyzing busi-
ness information. Whereas XBRL tries to describe the meaning of business data and to 
standardize data exchange, BI seeks to analyze and report these decision-relevant data. 
Both come from different perspectives, XBRL from semantic description of data with-
in an XML environment and BI from search of knowledge in data. In a naïve way we 
can understand XBRL as an automated process of business reporting and therefore as a 
part of BI. Otherwise BI provides a broad set of algorithms to explore the structure and 
meaning of data. All the data scrubbing and pre-processing (extract, transform and 
load: ETL) has to do with the mapping of meta data and can be neglected when we 
leverage clean and meaningful (XBRL-) data. So why not use the semantic layer and 
taxonomy of XBRL to go beyond reporting and do more in-depth analysis of financial 
transactions as can be found in a general ledger? Real-time control of business 
processes is currently hyped within the data warehousing industry. As every business 
process should possibly be traced in the accounts of a company a constant flow of fi-
nancial data in XBRL-format into a BI-system will be necessary for a continuous con-
trol of operations, for early fraud detection and BI as a source of compliance systems. 
The intelligent real-time enterprise of the future will be based on these technologies. 
The objective of this paper is therefore to point out what future research must be done 
to develop analytical applications with a high degree of intelligence and very low reac-
tion time based on XBRL and BI. 

A short description of business intelligence (section 2) will be followed by the presen-
tation of a five-stage maturity model for the classification of BI-solutions (section 3). 
Next will be the introduction of a research framework to enhance BI-systems with 
XBRL (section 4) and a brief summary (section 5). 

2 Business Intelligence 

The development of concepts and solutions for management support systems can be 
seen as an evolutionary process within the last thirty years. While system concepts 
such as management information systems (MIS), decision support systems (DSS) or 
executive information systems (EIS) were more or less successful and accepted by the 
management we have seen data warehouses emerging during the last ten years which 
now provide solid foundations for data analysis. These consolidated data sources for 
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analytical use give a new insight into relevant market data or internal business data 
like time series of financial metrics. The aim of these systems is to process decision 
relevant information in a timely and problem-adequate way. The intuitive information
access and the implementation of decision models to derive proposals for problem so-
lutions are most important. The basic architecture of management support systems 
contains a data base, a tool box of methods, a model base and a report base. The im-
plementation of business intelligence1 within an enterprise’s incorporates a set of ap-
plications  (Anandarajan 2004) which assist in understanding value chains and cus-
tomer behaviour for better planning and coordination of business activities. We assert 
that a high degree of transparency of the actual status of business provides more accu-
rate control over key business processes which in turn leads to higher profitability. 

The technological implementation of business intelligence includes a selection of tools 
and applications with decision-support characteristics. In a wider sense it includes all 
system components which serve for the extraction, processing and storage of opera-
tional data with the overall aim to generate information and knowledge. In particular, 
these systems provide functions for the analysis and presentation of business data in an 
integrated fashion. Another way to define business intelligence can be found in a 
process-oriented approach. Under this approach we understand business intelligence as 
the process of finding knowledge about opportunities and perspectives derived from 
fragmented and non-homogenous data about the enterprise, markets and competitors 
(Grothe 2000). The drivers for upcoming developments can be found in risk manage-
ment, financial reporting, customer relationship management and business perfor-
mance measurement. 

Following the above-mentioned definition of business intelligence we assign all com-
ponents which help to select, process, store, analyze and present decision-relevant data 
to this concept. Following the classification of (Gluchowski 2006) we describe a BI-
platform as constituting a multi-layer architecture with two main function blocks to 
facilitate data provision and data access. The up-flow and integration of data from dif-
ferent sources through an ETL-process into an persistent data warehouse is one of the 
key elements of business intelligence. Besides the storage of decision-relevant data in 
a multidimensional cube it is crucial that data flow be efficiently organized into a hub-
and-spoke architecures (Kimbal et al. 1998). 

1 Business Intelligence as processed information of interest to management about the present or fu-
ture environment in which the business is operating is already known since the mid nineteen-sixties 
(e.g. Cassady 1964 or Greene 1966).
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Figure 1: Multi-layer architecture of a BI-platform (Gluchowski, Kemper 2006) 

This usually is managed by the use of metadata which represent the semantic layer of 
data storage as well as data flow. Therefore we find a key initial application field for 
XBRL is within BI because XBRL improves the semantic description of financial and 
other business reporting data and helps to map sources into a data warehouse. 

The kernel of BI can be found in the presentation and analysis layer. Reporting, ad-
hoc-analysis and the use of sophisticated models and methods are the generic base sys-
tems that bring the power to build decision support upon data management systems. 
Figure 2 shows the complete classification (Gluchowski, Kemper 2006) of all three 
groups of BI-tools. Business applications such as balanced scorecard, risk manage-
ment, legal consolidation or compliance belong to concept-oriented systems and can 
be constructed with elements of the generic base system. Management cockpits and 
portals are the BI user interfaces and give access to these applications. The contribu-
tion of XBRL in this area is a semantically enrichted data transport in favor of generic 
base systems (reporting) and may be used to build presentation and access systems. 
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Figure 2: Shell of BI-tools (Gluchowski, Kemper 2006) 

3 Business Intelligence Maturity Model 

The phenomenon of business intelligence can best be judged in a holistic way. There 
are different perspectives which describe the maturity of BI-solutions. Within the 
framework of biMM® (business intelligence maturity model) we decide to choose three 
main perspectives which are business content, information technology and organisa-
tion (Chamoni, Gluchowski 2004). Along these perspectives we identify a sequence of 
different stages (figure 3):

The first stage of evolution is characterized by rigid evaluations of business facts 
which are presented in periodic reports. Further analysis is difficult or impossible be-
cause these standard reports only result from derivation of business figures. They are 
restricted to applications of special departments and often bound to operational trans-
action systems. The second stage provides OLAP (online analytical processing) for 
multi-dimensional business analysis and gives power users, according to Dr. Codd’s 
the OLAP rule, flexibility and a high degree of interaction. 
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Figure 3: Stages of BI-maturity 

Still valid only for departments on this stage these local data silos come along with 
multi-dimensional data bases which make navigation and visualisation easy for the 
user. A multi-dimensional data model enforces clear commitment to a common seman-
tic. Updates of OLAP-cubes are automated so that the management of departments can 
concentrate on the solving of business problems. Ad-hoc reports of time series and 
Excel front-ends provide powerful tools for decision support. 

The third stage claims to build an enterprise-wide data warehouse with high availabili-
ty and integration. The setting of standards and the definition of overall semantics 
leads to consistent information pools which are the source for standard reporting and 
forecasts. Once an enterprise-wide data warehouse is established it is easy to add ex-
ternal market data to enhance the analytical power of BI.

More advanced capabilities of BI can be found on the fourth stage. Data mining and 
text mining as well as simulation and trend extrapolation are elements of advanced 
analytics. Results of these procedures are directly pushed into the OLTP-systems so 
that a closed loop between analytical and operational processes is formed.  

Last but not least we find the fifth stage of the maturity model which can be described 
by a very high level of integration. Well structured data and time series of business 
metrics are combined with the content of documents. This means that concepts of BI 
and knowledge management come together and give more insight into relevant busi-
ness objects. Moreover, we no longer update data in a periodic ETL-process, but use 
event-based triggers to feed the analytical applications with real-time information. Be-
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cause of this synchronous signal processing and push mechanism a short response time 
becomes possible and opens the field for new control applications. The significance of 
these reactive BI-solutions is significant. The impact on XBRL will be shown in the 
following section. 

4 Research Framework for BI and XBRL 

The eXtensible Business Reporting Language (XBRL) is an emerging standard based 
on XML which will improve the accuracy, reliability and transparency of business and 
financial reporting (Engel et al. 2006). It is an electronic tagging format which allows 
to exchange business information like financial statements, balance sheets or income 
statements across different platforms. Not only the reporting of business information to 
investors or analysts becomes easier but also the automated analysis and comparison 
of business data from different sources. Originally, XBRL was developed to support 
the reporting supply chain along the activities of production, verification, delivery and 
analysis of business data (Nutz, Strauß 2002). The main components of XBRL are 
taxonomies, instance documents and context information as illustrated in figure 4. 

Figure 4: Components of XBRL specification 

XBRL instances are the central documents which can be produced in ERP systems by 
using and setting references to the structure of a predefined XBRL taxonomy. These 
taxonomies are formal frameworks to describe the necessary elements and their rela-
tionships of Generally Accepted Accounting Principles (GAAP). In terms of BI we 
can understand this as a meta data layer where concepts (e. g. assets) are structured in 
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a multidimensional way with links to definitions, labels, calculations, references and 
presentations (Felden 2006). Instances stand for facts which are extracted from ac-
counting systems and represent actual transaction data. Every instance is defined by 
multidimensional concepts of one or more specific taxonomies and therefore also mul-
tidimensional in nature. It seems obvious that the definition and description of busi-
ness objects have to be done in this way. So it is little wonder that BI and XBRL are 
founded on a similar basis. One of the main differences is that XBRL instances are 
normally snapshots of single data points whereas fact tables in BI systems represent 
time series. 

There is only a slim literature about the similarity and the mutual dependency of BI 
and XBRL. From the perspective of BI content one has to distinguish between infor-
mation sources mapped into data warehouses, analysis models and the results of analy-
sis (knowledge).  

Figure 5: XBRL as category of BI content (Kemper et al. 2004) 

On the one hand Predictive Modelling Markup Language (PMML) (Schwalm, Bange 
2004) can be used to document data mining models whereas on the other hand XBRL 
can help to pump data into BI systems and also describe the results of business analy-
sis for further use (Kemper et al. 2004, illustrated in figure 5). At present, there is only 
evidence for integration between BI and XBRL in the first level of BI maturity. Tax-
onomies (e.g. XBRL GL) are built in the source layer and used in reporting systems in 
the presentation layer (see figure. 6). This can only be the first step to bring together 
both concepts. In order to suggest a framework for future research work we use the 
following matrix to structure the relevant problem domains. The different BI tasks 
(ETL, data warehouse, analysis, presentation) form the rows and the maturity stages 
form the columns of the table in figure 6: 
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Figure 6: XBRL in BI maturity stages 

On the first stage we find standard financial reporting as part of a BI environment that 
is fed with XBRL encoded data provided by a variety of sources such as internal 
OLTP accounting systems or external information pools. In this first stage, XBRL has 
no impact on extraction and loading algorithms and on data warehouse structures or 
business analysis. Therefore financial reporting can be implemented in a straightfor-
ward fashion and no more research needs to be done as we do not find any BI-
infrastructure on this stage. XBRL standards and specific taxonomies have to be set-
tled and promoted. 

Taking ETL processes and data warehouses into account we identify several tasks that 
will be necessary to reach the second stage of maturity. Firstly, we have to couple 
XBRL taxonomies with the meta data of the ETL layer. Secondly, we must use these 
taxonomies as input for the multidimensional data models (OLAP) in the data ware-
house layer. This will be one possible way to integrate heterogenous sources of finan-
cial data into arbitrary BI systems. In particularly, the modeling concepts of star sche-
ma, snowflake or galaxies have to be matched with different kinds of XBRL taxono-
mies. Once the integration on the meta level has been established there is no obstacle 
to deliver financial information in an accurate, timely and transparent way to business 
users for analysis. 

In the third stage we have to consider that all decision-relevant information stored in 
BI systems should be harmonized and approved by the whole enterprise or group of 
envolved analysts. This means that business content has to be defined by a global re-
pository within a data warehouse. With reference to this repository the data warehouse 
reflects the single point of truth of enterprise-wide information. At least for financial 
information XBRL can provide a widely accepted and highly standardized reference 
for cross-industry meta data. For incoming and outgoing financial data streams this 
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reference should be incorporated by BI systems. So, XBRL also meets the demand of 
adding external data sources to a companies data warehouse. Research has to be done 
in order to find out how XBRL can enhance the global meta data in complex data 
warehouse enviornments. 

As stated previously we find in the fourth stage of BI maturity, advanced models and 
methods including predictive analytics, financial forecasting and planning as well as 
closed-loop applications. This implies that XBRL instances and taxonomies must be 
available on the analysis layer as input for decision models. Data mining or Know-
ledge Discovery in Databases are well known processes to gain insight into the struc-
ture of business data and to discover potential interesting and relevant patterns in fi-
nancial data. Following the requirements in the USA of Sarbanes-Oxley (SOX) for 
enterprises to maintain internal control over financial reporting and other complemen-
tary concepts of enterprise compliance, control or auditing these algorithms will help 
to automate the management of control techniques. Once irregularities have been 
found it is easy to trace them back to the back-end systems or down to the root of ac-
counting records. The loop can be closed and a continuous control flow will be estab-
lished. The impact on further research lies on the integration of logical models (e. g. 
decision trees and PMML) and XBRL taxonomies. How may XBRL influence deci-
sion models and how does an intelligent algorithm find business knowledge in a 
stream of XBRL instances? 

Even more open questions arise in the fifth stage where we observe real-time data 
warehouses having small latency times. A stream of structured and unstructured data 
has to be analysed so that pro-active decision support will become a commodity. So-
phisticated analytics have to be embedded into transaction systems or even into EAI or 
SOA platforms to succeed in implementing active knowledge processing (Schelp 
2006). Hence event triggers will control the correct performance of financial transac-
tions according to logical models and report deviations via XBRL statements to a 
process warehouse.

Following the idea of knowledge warehousing we have to combine document man-
agement and text mining to explore the content of unknown documents. This can be 
improved by taxonomies or ontologies which give a valid model of specific knowledge 
domains. XBRL taxonomies may be a start point to build a global data warehouse ker-
nel of qualitative and quantitative financial information throughout international cor-
porations. 
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Last but not least, we have to examine whether there may be a possible extension of 
XBRL taxonomies to hold and incorporate not only results of BI analysis but also of 
predictive models. This would bring XBRL beyond a standard of financial data inter-
change and would form a first step to active process control with elements of XBRL. 
Anyway there are yet a lot of topics to cover and further research in this field is a real 
challenge.

5 Conclusions

Business Intelligence and XBRL are founded on a similar basis. Both concepts have a 
foundation in the communication and understanding of business information. There-
fore it is not surprising that an integration of both architectures and especially the con-
vergence of taxonomies will bring benefits to business applications. We pointed out 
that along the path of BI maturity there are several stages where XBRL may enhance 
the funcionality of decision support systems. Vice versa there is a direct implication 
for the extension of XBRL when BI technologies meet taxonomies of financial data or 
of other business information. It is worthwhile to study in more detail the opportunities 
of integration of BI and XBRL as we need more automated and flexible systems for 
intelligent financial and business reporting.

Critical research questions can be found throughout the different stages of maturity in 
three fields. First we have to study the mapping between XBRL taxonomies (ontolo-
gies) and multi-dimensional global data models of BI-systems. A second research field 
is the integration of XBRL semantics and the description of logical models derived 
from data or text mining. Last but not least one can imagine that XBRL will be an im-
portant knowledge representation language to implement trigger mechanisms and em-
bedded analytics in sensitive business processes. 
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1 Introduction 

The complexity of data warehouse models based on the entity-relationship-model was 
one of the biggest driving forces behind multidimensional modelling. Designed mod-
els should be easily understood by a business expert and easily analyzed by the final 
user. Nevertheless, the evolution of the dimensional paradigm has showed that the 
business world is complex and it is necessary to introduce new concepts to the models 
to allow a greater level of representation. These include bridge tables, heterogeneous 
dimensions and factless fact tables (Kimball, Ross 2002). As a result, the designed 
model lacks the desired simplicity and does not yet guarantee the representation of all 
the semantics of the domain. This paper explores an alternative design of data ware-
houses that allows the creation of a model that reflects in a greater proportion the se-
mantic of the business world and that can be exploited by the final user through differ-
ent analysis tools. The alternative, based on XBRL Dimensional Taxonomies (XDT), 
is shown through a comparison with a dimensional model and the level of semantic 
representation. We explore all the limitations and ease of use derived from this stan-
dard reporting language, eXtensible Business Reporting Language (XBRL). The ob-
jective is to show a dimensional and a XDT design and stressing out the semantic 
richness of each approach. In order to do so, the article will explore briefly the back-
ground of a dimensional understanding of a problem domain in the second section. 
Then it will show dimensional XBRL as a more semantically approach to model a di-
mensional reality in the third section. To show this, the fourth section contains an ex-
ample that will be applied in a real case study. Finally, the article will point out an 
analysis of multidimensional XDT approach. The implementation of multidimensio-
nality is, however, an initial point for further research activities. Due to this reason, the 
conclusion gives some further directions for research which are based on multidimen-
sional approaches. 

2 Dimensionality of Reporting 

The collection, reduction and selection of relevant information for analytical tasks can 
only occur on the basis of consistent company-wide data retention. Due to heterogene-
ous legacy systems a systematic bringing together of relevant databases is necessary 
(Lusti 2002). The data warehouse concept is an attempt to efficiently manage and col-
lect relevant information derived from the vast amount of data contained in transaction 
systems (Lehner 2003). Some authors define a data warehouse as a collection of data 
(e.g. Bauer, Günzel 2001; Devlin 1997; Lehner 2003). Others define data warehousing 
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as a process of assembling and managing data from various sources for the purpose of 
gaining a single detailed view of the company’s activities (Inmon 2002; Lusti 2002; 
Chamoni 1998). Whether there is an understanding of a collection of data or process, 
the system has to deal with a huge amount of data for analytical tasks, which implies 
challenges in its construction, management, and usage. Commonly, data warehouse 
data are stored in an n-dimensional space, allowing their study in terms of facts subject 
of analysis and dimensions showing the different points of view a user can have (Bau-
er, Günzel 2001). The following section presents the background of the data ware-
house concept as an already accepted approach for analytical information systems and 
focuses on the dimensionality of reporting to give a broad understand about the prob-
lem domain. 

2.1 The Data Warehouse Concept 

Devlin was the inventor in the mid 1980s of the idea to have a data storage for a huge 
amount of data available that should give support for analyzing data (Devlin 1997). 
Inmon identified four characteristics of a data warehouse, which are represented in his 
formal definition: “... a data warehouse is a subject oriented, integrated, non-volatile 
and time variant collection of data in support of management’s decisions.” (Inmon 
2002) The structure of a data warehouse is radically different from the structure of op-
erational databases. A data warehouse differs due to the distinct objective of an opera-
tional database by the type of the entered data and their supply. The core of a data 
warehouse is a database, in which data from different operational systems are histori-
cally saved in different levels of aggregation. 

2.2 Dimensionality

Due to the fact that, as a rule, analysts make complex queries and demand intuitive 
working with the database, a multidimensional data model seems appropriate. Each 
combination of dimensions, e.g. region, time, or customer, characterizes a possible 
analyst’s query. The complexity of a multidimensional structure is the result of the 
amount and the type of dimensions. Dimensions can be seen as the highest reduction 
level of data (Codd 1970). Therefore, two types of dimensions can be differentiated. 
On the one hand, all elements of a dimension are equal; this means they all have the 
same granularity. On the other hand, there is a hierarchical relationship between them 
(Bulos 1996, pp. 33). One example is the time dimension. This dimension is the result 
of hierarchical aggregation starting from day to month, to quarter, and to year. 
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A multidimensional data model needs describing elements which can denote the cha-
racteristic properties of the underlying database structures. Basic elements of a multi-
dimensional database design are sets of related dimension elements which are orga-
nized by aggregating and disaggregating operators. A multidimensional data space is 
spanned by the characterizing data (=dimensions). Business measures are loaded from 
the transactional systems according to the mapping between both systems and their 
synchronization (Chamoni 1998, p. 233; Holthuis 1999, p. 122). Individual user que-
ries represent manipulations within the multidimensional space, whereby the access of 
the business measures can be realized via the dimensions, because the dimensions are 
nothing else then classes of real world objects (Chamoni, Gluchowski 1999, p. 402; 
Gluchowski 1997, pp. 62). For example a product dimension represents all of a com-
pany’s product types. The positions that can be queried within a dimension are specific 
real world objects which can be grouped, because of a semantically relationship be-
tween these objects (Gabriel, Gluchowski 1998, p. 495).  

From a geometric point of view, a multidimensional data model can be seen as a cube 
with three dimensions. If we have more than three dimensions, the multidimensional 
structure is called a hypercube. Such multidimensional structures are the basic idea of 
Online Analytical Processing (OLAP) to reflect analyst’s queries (Schinzer, Bange 
1999, p. 55). OLAP supports multidimensional querying in an integrated data ware-
house database (Chamoni, Gluchowski 1999, p. 403). Following figure 1 shows a mul-
tidimensional structure. 

Figure 1: Multidimensional data structure (Bissantz 1999, p. 381) 

Each cell of the cube contains business measures which are called fact data or more 
briefly facts. Their meaning is determined by the characterizing dimensions of the 
cube structure. Querying such a database can be done by using the operations slicing, 
dicing, pivoting, and drill down (Chamoni 1998, p. 234). The complexity of an under-
lying hypercube results from the number and type of dimensions (Gabriel, Gluchowski 
1998, p. 496).
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This kind of data structure can be realized in a non-multidimensional database. Should 
it be an implementation of a multidimensional data space according to the relational 
data model, the most used modelling technique is called the star schema (Raden 1996). 
It is based on the entity-relationship model in order to support multidimensional analy-
sis in a relational framework (Nußdorfer 1998, p. 18). Due to the idea of tables in such 
a relational model, two kinds of tables can be differentiated: fact tables and dimension 
tables. Fact tables contain quantitative and businesslike data which can be retrieved by 
database queries. Dimension tables contain characterizing elements of fact data. Rela-
tionships exist just between fact and dimension tables. There are no relationships be-
tween dimension tables (Poe et al. 1998, pp. 192). 

Multidimensional concepts and relationships are useful for analytical tasks. It should 
not imply, however, that other data modeling concepts should be ignored. Almost all 
existing multidimensional models are limited to model isolated subjects of analysis, 
because the data warehouse architecture is typically semantically impoverished. More-
over, besides the lack of semantic relationships there is no agreement on the definition 
and properties of multidimensional concepts. All models merely impose the properties 
and structure of aggregation hierarchies in the analysis dimensions. Another important 
issue in multidimensional modeling is the implementation of aggregability or summa-
rizability. The data schemas should show how data of a given granularity can give rise 
to data of coarsest granularity. 

The importance of aggregation hierarchies is recognized. Thus, most multidimensional 
models provide mechanism to define them. Nevertheless, none of the authors proved 
nor justified the characteristics of those hierarchies. Based on the structure of aggrega-
tion hierarchies and data dependencies, the structure of the fact data has been studied. 

In recent years, several multidimensional models appeared. Each of those models uses 
a different nomenclature and was conceived for a different purpose so that their com-
parison becomes difficult. There is a need for a framework in favor of the comparison 
of such different models. 

It is quite common in analytical tasks that information used or obtained from the study 
of a given subject is valuable for the analysis of another subject. However, existing 
models do not pay enough attention to this and allow representing isolated star sche-
mas. A variation of the three-levels ANSI-SPARC architecture is presented to facili-
tate it. 
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3 Dimensional XBRL 

The eventuality of realizing a dimensional XBRL data storage demands a data model 
which defines the existing elements in its different expressions. There exists no graph-
ical modeling technique in the field of XBRL such as already known in database or 
software engineering. The graphical modeling technique employed in this paper refers 
to the elements of the XBRL Dimensions 1.0 specification (Hernández-Ros, Wallis 
2006). The rules shown are appropriate to design a model graphically and to imple-
ment the model as a set of taxonomies. Effectively, XDT demands a sequential order 
of modeling and implementing a real world problem. Due to this reason there are four 
so called arcroles, namely: 

all or notAll (primary item – hypercube); 

hypercube-dimension; 

dimension-domain; 

domain-member. 

Figure 2 shows the usage of these arcroles and dimension types. 

Figure 2: Dependencies in XDT (Hernández-Ros, Wallis 2006, p. 7) 

The characterizing dimensions of a hypercube are described by the four arcroles. Ad-
ditionally, the dimension’s domain and domain members are visualized. Figure 2 
shows the different arcroles between the elements. An element is grouped into a subs-
titution group. Depending on the situation whether an element is a hypercube, dimen-
sion, or a member, it can be modelled as a hypercubeItem, a dimensionItem, or just as 
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an item.1 The representation of the relationship shows the kind of arcroles between the 
individual elements. 

Primary items represent business fact data. These facts are linked to all other elements. 
Due to the arcroles, all and notAll has to show the existing relationship between a pri-
mary item and the concerned hypercube. All is used, if all dimensions of a hypercube 
are related to a primary item. NotAll is used, if all dimensions of a hypercube are defi-
nitively not linked to a primary item (Hernández-Ros, Wallis 2006). Due to the reason 
that not each element has to be linked to a hypercube, the arcrole domain-member is to 
be used not just within domain taxonomies, but also within the primary taxonomies. 
This offers the possibility to link a full tree hierarchy of primary items to the respec-
tive hypercube. 

The modelled dimension types of figure 2 are so-called explicit Dimensions. These 
dimensions are explicitly described. This means, in favor of the shown example, that 
all dimension members are grouped to exactly one dimension and to no other. 

Another and second condition of a dimension is a so called typed dimension. This kind 
of dimension is used if the amount of members is too large so that it cannot be called 
an explicit Dimension. An example is the storage of all longitudes and latitudes within 
a geographical dimension. Such a dimension would contain an unsupportable quantity 
of numeric values. This effect can be reduced by using a typed dimension. The content 
is to be defined in another XML-file, whereby XBRL:typedDomainRef is referencing 
this file (Hernández-Ros, Wallis 2006, p. 19). 

4 Example

There is a need for an approach to realize a multidimensional integration and evalua-
tion of data which, on the one hand, represents the real world problem domain and, on 
the other hand, defines the storage of the data. 

4.1 Setting the Sample Data Set 

There are not many data sources available which can be used for such a multidimen-
sional usage. Business reports of international operating enterprises seem to be an ap-
propriate research basis, because they are constantly and via open access available in 
the World Wide Web. The segment reports within these enterprise reports are present-

1 Item is a standard element of XBRL. 
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ing separated business measures according to the enterprise’s branches and regions. 
This reflects already a dimensional point of view onto the used data set. 

We are going to use the segment reports of RWE Energie AG (RWE), Energie Baden-
Württemberg (EnBW), and Vattenfall Group (Vattenfall) as examples of industry-
specific data. Each of these enterprises are using the accounting standard IFRS.2 The 
measures used are inter-company revenue, external revenue, total revenue, and seg-
ment revenue of each enterprise. The segment reports are separated, according to the 
information stated before, according to the branches and regions. It has to be stated 
that the used segment reports are just taking the most recent three years into account, 
commencing from 2005. 

4.2 Multidimensional ADAPT-Model for the Energy Industry 

ADAPT is a modeling technique in favor of developing multidimensional data struc-
tures. The modeled dimensions are reflecting the time, the specific regions (in which 
the enterprises have business activities), and the individual business segments, for ex-
ample RWE Power and RWE nPower of RWE Energie AG.

2 IFRS is an international accounting standard which requires segment reports. 
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Figure 3: Multidimensional Data Model of the Energy Industry using ADAPT 

As seen in figure 3, the time dimension is modelled as an aggregated dimension and 
subdivided into year, quarter, and month as a hierarchical expression. It has to be 
stated that this hierarchy exists within this model for the sake of completeness, because 
the used reports are just reflecting a single year. It is important to understand that a 
differentiation into fiscal time and legal time is necessary. A fiscal year can, for exam-
ple, cover the interval 1 April to 31 March of the following year. A year according to 
legal time is in principle 01 January to 31 December. The necessity of this differen-
tiated point of view results from the situation that time is not typically obeyed in 
XBRL-model (as seen in XBRL-model later). XBRL itself describe time aspects typi-
cally not within a model, but together with the measures in a so called instance docu-
ment. It is necessary to keep this differentiation in mind to be able to compare both 
developed models according to their content.  

The ADAPT-model contains the fact data in the measure dimension which is stored in 
the hypercube. The intercompany revenue reflects the sum of the revenues between the 
enterprise’s segments. The sum of external and intercompany revenue is the total rev-
enue of the segments. The enterprise earnings result from the summarized earnings of 
each segment of an enterprise. To show the segment reports of each region, external 
revenue and total revenue are summarized to calculate the enterprise earnings. Such 
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calculation information is modelled by a calculation symbol, whereby fact data are 
marked as dimension members. 

The segments of individual enterprises are often identical, but they can sometimes 
have varying names. Due to the reason it seems to be useful to define categories in 
which comparable segments of an enterprise are stored. The different segment labels 
are generalized and distributed to the different categories. All segments are modelled 
by aggregating dimensions and linked to the enterprise as a single dimension member. 
The geographical region in which the enterprises have business activities are hierarchy 
elements of continents, regions, and countries. In the following the same problem do-
main is modelled as XDT. 

4.3 Multidimensional XBRL-Model for the Energy Industry 

The developed model, shown in figure 4, displays a hypercube with two so-called di-
mension taxonomies (dimension taxonomy region and dimension taxonomy segment), 
a primary taxonomy and a template taxonomy. These taxonomies are necessary in fa-
vor of the technical functionality of the implemented dimensional XBRL data model. 

Figure 4: Multidimensional Data Model of the Energy Industry using XDT  

Figure 4 shows the elements of the taxonomies, arcroles and the hierarchical measure 
structure. Context of the template taxonomy is the hypercube hc_Segment_region, the 
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dimension RegionDim, SegmentDim and miscellaneous arcroles which represent a log-
ical linkage between the model elements. The arcroles defer to the two domains Enter-
priseRegion and EnterpriseSegment and to all primary items of the primary taxonomy 
(p_measures). The result of this modelling is a relationship of the template taxonomy 
to all other taxonomies in this model.

The modelling of the dimensions RegionDim displays the relationship between the 
individual members. The initial point is a hierarchical ranking which is comparable to 
the hierarchy of the illustrated ADAPT approach. Each segment report of the relevant 
enterprise has a structure that contains a hierarchy element Europe, a hierarchy ele-
ment European Union, and RestOfEurope. The individual elements of XDT are de-
scribed as follows: the continent Europe has a member European Union (as member of 
enterprise region). Such a member can have further member, e. g. Poland and Germa-
ny. Another necessary dimension is the segment dimension (SegmentDim). As shown 
before, the used labels of the segments are according to the implemented categories. 
Due to this reason, the XBRL-model is also using these categories. SegmentDim re-
sults out of the domain segment_enterprise. All members are sub-organized to these 
segments. The business measures are modelled as a part of the primary taxonomy. The 
relationship between the hypercube and the primary taxonomy is specified by the ar-
crole all. This means that all primary items can be linked to all dimension members of 
RegionDim and to the dimensions itself. This declaration is essential for the following 
evaluation. As already stated, time aspects are not modelled in an individual dimen-
sion. They are reflecting the contextual information in an instance document for all the 
captured data. 

5 Evaluation and Findings 

It is essential to set appropriate evaluation criteria in order to compare the different 
modelling techniques. We use the standard DIN ISO 9126, which defines software 
quality criteria, as the baseline. The standard contains six criteria and levels in order to 
gain an abstract conclusion about software quality. Some defined criteria are not taken 
into account, because they are not relevant for this research. Software quality aspects 
are not sufficient when we are analysing multidimensionality. Due to this reason it is 
appropriate to use Codd’s twelve OLAP rules as an enhancement of the six criteria. 
This has to be done with the limitation that Codd’s rules are strongly related to pro-
prietary analytical software tools. We propose, therefore, the restriction of the five cri-
teria which are already known as Fast Analysis Shared Multidimensional Integration
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(FASMI). These five aspects fit within the boundaries DIN standard so that they can 
be used for the following evaluation. 

5.1 Evaluation Criteria 

Figure 5 shows the categories taken from the DIN standard and their relevant features. 

Figure 5: Evaluation criteria according to DIN ISO 9126 (Schlenker 1998, p. 26) 

Firstly, it has to be examined whether the technique generates correct results, that the 
modeling-technique delivers appropriate construction elements and that there is an 
interaction support for distributed information systems to evaluate the functionality of 
a conceptual modeling technique. Furthermore, the multidimensional point of view has 
to be considered. This aspect is included in the FASMI criterion multidimensionality.
Reliability is the system’s ability to be a standard solution in a specific problem do-
main. A criterion to validate reliability is the maturity level of the standard. For exam-
ple, the Gartner Group Lifecycle-evaluation (Fenn, Linden 2005) is such a validation. 
Useability describes the modelling effort due to the respective technique. This is vali-
dated by using the criteria comprehensibility, learnability, and operability. FASMI, for 
example, is using these criteria in the context of Analysis and Shared as well. There is 
a need for appropriate query and retrieval mechanisms to use OLAP-systems without a 
specific knowledge about the underlying database. Efficiency is describing the profi-
ciency level of the method used and the amount of system resources. Commonly, the 
criteria specified time and runtime behaviour are used to evaluate this criterion. Re-
sources are reflecting the used system volume, storage volume, and model size. Chan-
geability is the headline for describing the effort to realize changes within the model. 
Changes are corrections, improvements or just modifications of the model. The eval-
uation is done by using the criteria analyzability, changeability, and evaluation ability. 
Transferability, the final DIN category, describes the model’s ability to be transferred 
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(on a conceptual, logical, and physical layer) from one architecture to another. Adap-
tability, conformity, and compatibility are the used criteria.

5.2 Evaluation of the XDT-Modeling Technique 

The following figure illustrates the evaluation of the used modeling techniques. 

Figure 6: Evaluation result 

The evaluation of the category Functionality shows that we can use XDT to establish a 
multidimensional model which contains all functionalities which are necessary to im-
plement a data warehouse. Also all other necessary elements could be modelled as 
well. In total, the FASMI criterion Multidimensionality is fulfilled. The relationships 
between dimensions and their respective hypercube (as business measure storage) are 
described by the usage of arcroles (e. g. domain member). Furthermore, hierarchies are 
displayed explicitly. XDT does not have the ability to interrelate with different sys-
tems. XBRL is, however, an analogue to XML platform independent. Due to this rea-
son, usage in different systems is theoretically possible. 

Reliability is the second evaluated criterion. Reliability is a relevant aspect in context 
of the standardization of XBRL and according the standardization of the XDT. It is an 
important issue for potential users that a used technique is reliable – otherwise, it could 
not get any acceptance in the market as a condition for being a communication stan-
dard. A content wise establishment of such a reporting standard which also shows the 
maturity of XDT is not to be seen, yet. There are existing core taxonomies like 
FINREP (Financial Reporting) and COREP (Common Reporting), which are used in 
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the financial sector. Due to this usage, they are already part of a standardization
process which supports the standardization of XBRL. But some countries are already 
using common, two dimensional XBRL as an accepted reporting standard. According 
to this, some standardization of multidimensional XBRL seems to be likely in the near 
future, because a broad acceptance of XBRL itself is basically necessary for this step. 
The growing need and usage of multidimensional data will positively influence XDT. 
The modeling technique itself is easy to understand.   

This aspect is also relevant for learnability. If the user has knowledge of multi-
dimensions characteristics, the modeling technique is easy to learn. Conversely for 
some technical details such as naming of arcroles or relationships of taxonomies, a 
deeper understanding of XBRL seems to be appropriate. If the user has understood 
non-dimensional XBRL, the intellectual transfer to dimensional XBRL is just a small 
step. To summarize this aspect with an appropriate introduction, the multidimensional 
modeling of a problem domain is possible.  

Efficiency and the related criteria time consumption and usage behavior are now ex-
amined. The time and effort developing a model is strongly dependent on the size and 
complexity of the specific problem domain. It is not surprising that the larger the mod-
el, the larger the necessary database storage is required as result. The development of 
the XDT model and its validation demands the usage of a taxonomy editor. The editor 
is doing the translation from the logical layer to the internal layer. The conceptual 
layer is integrated in the logical layer, so there is no need for different layer descrip-
tions. An advantage of this is that the real word image described is understandable 
when the user has some technical background with XDT. A visual examination of the 
model has to be done by using XBRL-Dimensions 1.0. Unfortunately, a software-
aided analyzability of model errors does not exist at this time. A visual presentation 
and a visual maintenance support would reduce the maintenance effort of such a re-
porting system. 

Neutrality of XDT to all subsequent development steps cannot be stated. XDT is not 
an independent layer like the schemas of the ANSI/SPARC architecture. A specific 
technology and a specific architecture is developed which has to be implemented. A 
modification, so that there is a usability of different modelling techniques, can just be 
realized by changing directly the developed models. Thus, an interchange of devel-
oped models is problematic. This would lead to a translation component between the 
developed model and the implemented architecture. In this context, it has to be stated 
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that this problem basically occurs by doing a model-interchange, because there is no 
common sense of model semantics. 

To summarize the results, multidimensional data can be modelled by using XDT. This 
is shown by the fulfilled evaluation criteria. Due to the graphical representation of the 
model elements, data warehouse engineers have an improved understanding of the 
multidimensional data of a data warehouse, because the model elements have more 
differentiated semantics. The main advantage of these circumstances is in favor of the 
necessary mapping between the modelled taxonomies and the data warehouse data-
base. Due to the reason that XDT contains the logical and conceptual layer, there is no 
differentiation between the XBRL-instances and the XDT-model. This supports data-
base consistency. 

6 Conclusions

Multidimensionality per se was not born in the research community, but as a response 
of tool vendors to the demands of analysts. Thus, there was not a strong mathematical 
foundation for multidimensionality. This is in clear contrast to the theoretical roots of 
relational databases. Concepts were not clearly stated, and most efforts were devoted 
to improve performance and presentation. In recent years, multidimensionality has 
captured the attention of researchers. Data models have appeared without a clearly de-
fined standard, nor even well accepted nomenclature. This makes it complicated to 
compare the data of different implementations in an automated way. 

Of course it is possible to develop a multidimensional model by using different con-
cepts like ADAPT or multidimensional ERM. XDT is also an appropriate attempt to 
model multidimensional aspects. XDT can represent everything equally as well as 
ADPAT which is shown in this paper. Due to this reason it has to be thought about the 
idea that XBRL can be used to work as a data warehouse for decision support. Reports 
can be generated directly out of the transactional systems in an enterprise. This makes 
XBRL interesting for small and midsized companies which do not want to invest in a 
decision support system. Another interesting aspect is that XDT has no need for a spe-
cific conceptual layer, to have a close point of view to the modeled reality. The usage 
of just one layer instead of a conceptual and logical layer supports a clear and unders-
tandable model. This is a positive result of using XDT. Maintenance is also supported, 
because is can be done directly inside this model. Something like this does not exist in 
consisting multidimensional modeling approaches. All changes of the physical layer 
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are done within the model. Therefore the maintenance is simplified compared to a de-
cision support system, which extends the operating time of such a system. 

To summarize the evaluation, not all the criteria are marked positively in particular 
interoperability, usage behavior, analyzable, verifiable, and conformance. The main 
criteria of multidimensionality and model ability are fulfilled. In case of the negative 
aspects has to be stated that this result also applied to all multidimensional modeling 
approaches like ADAPT or multidimensional ERM. XDT is, then, an appropriate 
modeling technique to be used in favor of multidimensional databases for supporting 
analytical tasks. 

The implementation of multidimensionality is reflecting analyst’s queries. But it is an 
initial point for further research activities, too. This paper can be continued by differ-
ent research lines. It can be related to other areas like data quality, database security, 
temporal issues, query optimization, and translation to logical/physical level metho-
dologies, or just studying modeling problems at conceptual level. Especially the con-
ceptual level offers research potential. According to the ANSI/SPARC-architecture the 
initial point is to develop a specific logical level in favor of the XDT similarly to 
common modeling approaches. This leads to the generation of a two-dimensional 
model which exhibits the dimensional characteristics of the multi-dimensional model 
content wise. This also could lead to the approach to adapt the semantic characteristics 
of the entity relationship model. Basis of this approach is to support an easier data ex-
change of flat XML data via an already existing XML interface. Considered problems 
within the paper are the handling with exclude hypercube or typed dimension. During 
the data extraction from the instance, such differences have to be considered. In a data 
warehouse neither this kind of dimension, nor the form of the hypercubes exist. How-
ever typed dimension in XDT have determined functions. It is thus conceivable to 
transfer this task into a database. The implicit data in the database could be described 
in form of the specification of the implicit values of the XDT. The assignment of the 
individual values can be realized via an OLAP tool which uses XML interfaces. A se-
mantically rich schema is useful to help users on understanding data. Semantic optimi-
zation should be considered, especially for the OLAP-operation drilling across. Fur-
thermore, the definition of multidimensional views should also be studied in order to 
support symmetric usage of factual and dimensional data as well as ad-hoc hierarchies. 
Finally, the XDT is based on XML pattern files which are basically XML files. Due to 
this reason there should be no serious effort to import the data. This leads to an analy-
sis of the ETL-process, to deal with XBRL in favor of a transmission and transforma-
tion from the data sources into the database. An essential issue is that multidimension-
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al structures should be identified and captured from a non-dimensional schema.  The 
shown problems and ideas require further investigations, especially on the way to gain 
an alternative approach for a decision support system. 
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1 Introduction 

Among the various processes deemed critical by a firm, financial reporting is conti-
nuously moving up the scale of priorities. The design of a reliable, fast and IT sup-
ported system for providing relevant business and financial data for management ac-
counting purposes has always been one of the main fields of study in management in-
formation systems. Under the umbrella of Management Support Systems (MSS) vari-
ous technical solutions to providing information for decision makers were presented, 
based primarily on data warehousing concepts (Gluchowski, Gabriel, Chamoni 1997, 
pp. 147). 

Amongst the various demands induced by regulation concerning reporting, the de-
mands set by the Basel II equity decree have especially influenced the design of IT 
supported reporting systems within financial institutions. The ability to provide a rat-
ing process with the necessary, relevant and consistent business and financial data in a 
timely fashion represents an important factor of success for securing favourable loans 
since the Basel II convention became effective. 

This paper investigates ways to realize reliable and fast exchange of business and fi-
nancial data through the use of powerful technologies. In order to improve the relia-
bility of the data exchange process, the question focussed on is how Basel II reporting 
can be automated or at least semi-automated. Apart from the semi-automated 
processing of credit requests as a classic field of application, the possibility of offering 
potential customers a preliminary rating as a standardized service opens up banks. 

As recent developments have shown, many innovations in the field of business studies 
were induced by the arrival of new technologies or technology driven concepts.1 One 
important topic is the Extensible Markup Language (XML). The following discussion 
will show how this standardized meta-language developed by the World Wide Web 
Consortium can be used for the purposes of an integrated financial reporting system. 

The paper is organized as follows: The weaknesses of financial reporting, which still 
hamper efficient and effective financial reports in many firms, are discussed in the 
second section. In the following sections the potential of implementing XML in finan-
cial reporting systems is examined. A practical and for the purpose of financial report-
ing useful technical form of XML is the Extensible Business Reporting Language 
(XBRL) on the one hand and Web services on the other hand. The third section of the 
paper deals with the way Web Service technologies work and what potential uses arise 

1 E. g. the utilisation of Data Mining in the context of Customer Relationship Management (CRM).
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from them. The fourth section deals with the basic content and consequences of the 
Basel II equity decree. Based on this analysis, the final section gives an example for 
the conceptual and technical design of an integrated and IT supported solution for 
(semi-)automated Basel II reporting using both XBRL and Web services. 

2 The Reporting Process as an Object of Examination 

Financial reporting is an important part of a broader financial and managerial function. 
It can be described as a process that gathers business and financial data, analyzes it and 
channels it to other entities downstream. However, the practical implementation of 
financial reporting is confronted with a variety of challenges, which can make efficient 
and effective processing and provision of information difficult.2 One challenge is the 
medium of information distribution. The other challenge is related to the amount of 
data accumulated during the reporting process. Figure 1 serves to emphasize these as-
pects.

Figure 1: Information exchange processes in a corporate structure. 

The starting point depicted here is a simplified corporate structure between a parent 
and a subsidiary company. The parent company, for example, requests financial data 
from the subsidiary. The parent will, in turn, pass down plans and analysis results for 

2 Further problematic ares in reporting are presented by Müller et al. (2000), pp. 354 and Göricke, 
Kirchhof (2006), p. 55. 
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corporate development. Furthermore, information exchange processes exist between 
both entities and their share- and stakeholders, in part due to regulatory obligations. In 
this example, auditors and banks represent two potential stakeholder groups. The rela-
tionships between the four depicted enterprises are characterized by the fact that inside 
each of the organisations labour intensive and IT supported information processing 
takes place. The results of this processing are usually presented in various types of 
documents containing relevant information about the business and being shared among 
internal and external entities of the company. 

Generally, the process of financial reporting is characterized by the different data for-
mats in use. They are the output of various information systems (Gluchowski, Pastwa 
2006, p. 66). Although many commercial analysis and planning tools support common 
data formats, it may still be necessary to transform data from one format to another or 
at least manually adjust data to fit the next step of evaluation (Göricke, Kirchhof 2006, 
p. 56; Gabriel, Gluchowski, Pastwa 2006, p. 939). But data manipulation is connected 
to the danger of losing or corrupting data. Potential breaks in information chains 
caused by incompatibility in media formats or other issues in media interchanges can 
have deleterious impact on business processes as a consequence (Gabriel, Gluchowski, 
Pastwa 2006, p. 939). In the worst case such breaks can cause the processing chain to 
be aborted, or at best slow down financial reporting.3

The elimination or reduction of breaks in media interchange can often only be accom-
plished by modifying the interfaces of the information systems participating in the ex-
change process. Generally, the implementation and subsequent maintenance of inter-
faces is costly. Furthermore, the linking of information systems from separate enter-
prises compromises highly specific requirements concerning the implementation and 
maintenance of interfaces. 

The second obstacle for efficient and effective reporting is the problem of information 
overload. Management of a firm typically focuses on a few selected balance and index 
numbers, which, as aggregated data, have enough expressive value to be used for the 
planning and managing the firm. For example, the analysis of a potential creditor’s 
financial situation as part of the process of granting credit according to the regulations 
of Basel II does not require all the data from the annual statement of accounts. Conse-
quently a desired characteristic for an efficient and effective reporting process follow-
ing the stakeholder-management-approach would also be the exclusion of entities from 

3 The problem of using various data formats is especially troublesome when physical storage formats 
like paper or disks are used. See Hoffmann (2005), p. 34; Nutz, Strauß (2002), p. 448.



216        Peter Gluchowski, Alexander Pastwa 

access to data which carries no benefit to them. This requirement has the consequence 
that a requirement profile for user dependent data supply must be defined. 

The information overload problem is critical when the identity or meaning of data is 
not clear during processing. A financial institution, for example, may have contradict-
ing annual statements of accounts from clients as a result of using varying accounting 
standards. Swift analysis of financial and firm data can be hampered by the omission 
of information clarifying the relevant data (Kranich, Schmitz 2003, p. 77). In extreme 
cases, when no agreement is reached concerning the importance and expressive value 
of the analysed data, an effective and efficient comparison of specific balance sheet 
items is severely limited.

3 The Technological Basis for an Integrated Solution 

In recent papers concerning the possible uses of information and communication tech-
nologies for supporting business and financial reporting two concepts are commonly 
discussed, namely XBRL and Web services (e.g., Gabriel et al. 2006, Garbellotto 
2006a; Garbellotto 2006b; Ramin et al. 2006; Gehra, Hess 2004). Both these technolo-
gies have become somewhat of a focus for many firms. While the potential uses of 
XBRL and Web services are mainly discussed separately, approaches compromising 
both technologies have become prevalent. 

Many private initiatives are attempting to make individual dialects of XML standards 
for particular user communities. Apart from the organisation responsible for the over 
all design of XBRL, XBRL International and its jurisdictions, many other institutions 
are concerned with the design and establishment of specific XML dialects (XBRL In-
ternational 2007). Examples include the Data Mining Group (2007) and RosettaNet 
(2007).

Web services provide a XML-based foundation for the possible implementation of a 
firm's internal and external services, in order to generate a complete service oriented 
process chain (Beimborn, Weitzel 2003, p. 1360). Using Web services in combination 
with the implementation of a Service-Oriented Architecture (SOA) should enable 
mostly or even entirely automated information processing in the future. 

3.1 Service-Oriented Architecture and Web Services 

The concept of a Service-Oriented Architecture is seen by some authors as a new pa-
radigm for the field of application integration within organizations (e.g., Newcomer, 
Lomow 2005; Erl 2006; and more recently Reinheimer et al. 2007, p. 7). A characte-
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ristic of the approach taken by Service-Oriented Architecture is the idea of wrapping 
functions provided by the different applications running in a firm as individual servic-
es and preparing them for multiple uses (Beimborn, Weitzel 2003, p. 1360; Leyking et 
al. 2006, p. 1037). The services correspond to isolated modules, which, as building 
blocks for the entire program, can represent various functions (Richter et al. 2005, p. 
413). In order to use these services it is necessary to communicate via a defined inter-
face. Therefore an approach chosen within the framework of SOA follows the concept 
of integration at the method and function level.4

However, a Service-Oriented Architecture is not a standardized guideline to applica-
tion integration. It is an architectural concept, which can take on many different tech-
nological forms (Richter et al. 2005, p. 413). Among the various possibilities of im-
plementing a SOA, using XML in the form of Web services currently represents the 
core of ongoing discussion. Alternatively, the COBRA standard has been presented as 
a possibility for designing a SOA. In order to implement Web services three compo-
nents are needed as they form the technological basis (World Wide Web Consortium 
2007; Beimborn, Weitzel 2003, pp. 1362). 

Firstly, a suitable carrier or packaging protocol is required to enable the exchange of 
messages between two applications. This is accomplished using the Simple Object 
Access Protocol (SOAP). SOAP is a standardized format based on XML designed for 
the communication between two applications. SOAP prescribes the structure of a mes-
sage on the one hand, and organizes the function calls on the other. To ensure a web 
based access to relevant services SOAP employs various transport protocols, for ex-
ample http, ftp and smtp.

Secondly, in order to use Web services, access to the service needed must be ensured 
at all times. Therefore it is necessary to specify which methods and functions are part 
of a certain Web Service, so the call from the entity requesting information can be 
processed and answered in form of a results document. This demand shows that the 
description of a standardized and processable interface is a central condition for an 
exchange of information between applications. This task is accomplished by the de-
scription and definition component, the second building block of a Web Service. For 
this purpose the W3C developed one of the most established XML standards, the Web 
services Description Language (WSDL). 

4 See Haarländer et al. (2005), p. 351. Many traditional approaches to the integration of applications 
follow the concept of three software layers: the user perspective, the functional perspective and the 
data perspective. Therefore integration from the user perspective and from the data perspective can 
be seen as further forms of application integration.
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Third, a standardized directory for finding relevant Web services is required. The Uni-
versal Description, Discovery and Integration (UDDI) standard is such a building 
block. Similar to a branch index, the classification of the Web services registered in a 
UDDI takes place according to the characteristics of the services offered. In this regard 
it is possible for any person or group offering a Web Service to have their respective 
Service registered in the directory free of charge and at the disposal of other users. The 
directories are divided into three parts, called White, Yellow and Green pages. Similar 
to the Yellow Pages of a phone book, the Yellow Pages of the Web services concept 
contain information on which branch of industry a firm is part of. The Green Pages 
inform users about the technical side of a specific Web Service in a firm. It could be 
deposited in a WSDL, for example. UDDI can also be used to implement one's own 
directories, designed specifically for the internal workings of a firm. At the same time 
the providers of Web services have the possibility of registering their own Services in 
a public directory, in order to ensure easy access for the demand side. 

On the basis of these building blocks and the Web services concept a SOA can be pre-
sented as figure 2 shows: 

Figure 2: Web Service based SOA, excerpt from: Dostal et al. (2005), p. 28. 

The underlying architecture of a Service-oriented application presented here can be 
considered as a combination of allocated roles, in which the provider of a certain Web 
Service registers it in a directory and thereby puts it at the disposal of potential users 
(Dostal et al. 2005, pp. 28). Thus, the first step is to register the service in a directory. 
With the help of WSDL an interface description of the service can be generated. So 
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when a potential user wants to make use of a Web Service he first has to search for a 
suitable service and then requests the interface description of the chosen service. For 
this reason the Directory Service implements a reference in form of an URL on the 
WSDL document. In a last step the WSDL description is used to create the program 
parts necessary for the communication between the applications and users. The carrier 
protocol in this context is SOAP. 

3.2 Evaluation of the Performance of Web Services for XBRL-based Financial 
Reporting

The practical implementation of XBRL and Web services is possible in three technical 
constellations. First, an integrated solution can be entirely XBRL based. Alternatively, 
an integrated financial reporting system on the basis of Web services is also possible. 
The third potential form of an integrated solution is a mixture of both technologies, 
activating further potentials. Web services especially offer the possibility to automate 
business processes. Through the implementation of Web services in the form of an 
SOA and via a Web Service interface the applications already in use throughout a firm 
may also be integrated (Specht et al. 2006, p. 15). In this regard the integration of older 
and legacy systems plays an important part, as these historically developed informa-
tion systems still make up a considerable amount of a firm's application landscape 
(Hagen, Kappes 2006, p. 38). Many data base systems are still installed on mainframes 
and serve numerous divisions of companies.5 Because of their monolithic character 
linking this category of information system with other applications is technically diffi-
cult and expensive. Wrapping functions offered by a legacy system in the form of nu-
merous services enables the cost-effective use of application logic with other linked 
systems. 

The implementation of Web services also offers the advantages of multiple use and re-
use, making changes only necessary at one single point in the code, but effective in 
every instance the service is used. This greatly reduces expenditures for servicing the 
system and ensures a high degree of flexibility. 

Furthermore, using Web services opens up scenarios in which a formulated data query 
triggers further data queries along a process chain. Thereby different application sys-
tems can be linked and the data they hold used in an integrated way. Apart from data 
queries, more complex process interlinking is also conceivable. An example of such 
integration is a service which automatically integrates bench marking or a Basel II rat-

5 An example of a monolithic system used in a hospital can be found in Sunyaev et al. (2006, p. 31).
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ing into a workflow. An information supply system based on Web services also has the 
advantage of being able to put relevant firm and financial data at the users’ disposal 
automatically in previously defined intervals. This can be anything from an hourly, a 
daily and a weekly, to a monthly information supply. 

As a supplement to the potential uses of both technologies, a further enhancement of 
their performance can be achieved through their combined implementation.6 These so-
called XBRL Web services solutions would be characterized by the use of XBRL in-
stance documents as part of a structured financial reporting workflow. The focus of 
this workflow would be the exchange of standardized firm and financial information, 
enhanced with specific semantics. 

4 Basel II as a Field of Application for an Integrated Reporting 
Solution

Financial institutions provide an excellent test bed for researching new modes of fi-
nancial and risk reporting. The requirements for integrated, fast and correct reporting 
for financial institutions have become more important in recent years, especially due to 
the guidelines set by the Basel II convention. The regulations concerning equity passed 
by the Basel committee for bank supervision have the goal of linking the capital a 
bank must hold in order to give credit with the risk that the bank takes when agreeing 
to such an investment.7 According to the Basel II rules the risks a financial institution 
faces are divided into credit, market and operational risks. While the first two forms of 
risks cover the danger of a loan not being repaid as well as interest rate and exchange 
rate fluctuations, the operational risks cover dangers resulting from internal and exter-
nal influences on a firm's business activities. Hazards, which are the result of the em-
ployees’ misconduct or of malfunctioning applications can be classed as internal oper-
ational risks. External influences compromise all risks which do not belong to the 
firm's internal workings. According to the guideline „Sound Practices of the Manage-
ment and Supervision of Operational Risk“ it is a bank's or financial institute's respon-
sibility to systematically protect itself from this kind of risk. 

The object of the Basel II convention is the rating process, the result of which is a clas-
sification by which the probability of a bad loan can be estimated (Maier 2004, p. 
407.). When using rating procedures banks may take a variety of internal approaches 

6 Garbellotto presents the advantages arising from the integration of both technologies. See Garbel-
lotto (2006a, pp. 60).

7 For the basics of Basel II, see Krumnow (2003, pp. 409).
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to draw information from underlying data bases for the rating process. On the other 
hand banks may employ an external agent for the rating or forgo the rating entirely 
(Hofmann 2004, p. 1202). Since it may be assumed that bank internal rating approach-
es lead to a reduction in the underlying equity base, a strong preference of internal rat-
ing procedures in comparison with external procedures can be expected (Maier 2004, 
p. 407). 

The basis of the rating process is formed by an analysis of financially relevant key data 
and balance sheet items describing a firm's situation in regard to assets, finances and 
income, as well as qualitative factors. Examples of qualitative factors include the secu-
rity and efficiency of business processes and information concerning the customer 
structure.8 Depending on how good or bad a firm's rating is, the financial institution 
giving credit to the firm must hold more or less equity to cover the loan. This is ex-
pressed in a lower credit amount and higher interest rates for firms with a bad rating. 
Thus banks and financial institutes pass their duties concerning risk protection down to 
the credit demanding firms. In order to gain a good rating, firms must implement an 
active, measurable and holistic risk management system.

These increased demands for rated firms set by financial institutions mean that the 
firm's information systems significantly influence achieving a positive rating. The di-
verse information systems must on the one hand be capable of delivering the desired 
data in acceptable quality and in sufficient time. On the other hand there is a strong 
demand for comprehensible and transparent data. 

5 Conceptual and Technical Basis of a Web Services and XBRL 
Based Reporting Solution 

We now introduce preliminary thoughts on how to implement an XBRL and Web ser-
vices based reporting solution, which meets the demands of the Basel II convention. 
These considerations are from both conceptual and technical viewpoints. Since report-
ing is a process, the elaborations below will follow the design approaches of process-
oriented information systems.9 With the demands expressed by Basel II concerning a 
timely and secure exchange of relevant financial and operational data as a background 
this section focusses on the formulation of an appropriate process for semi-automated 

8 Bonn and Mosch listed the quantitative and qualitative factors of success in: Bonn, Mosch (2003), 
pp. 27.

9 See Gabriel et al. (2002, pp. 289). The methodical framework is the Architecture of Integrated In-
formation Systems (ARIS). See Scheer (1998, pp. 38; Gadatsch 2001, pp. 93; Seidlmeier 2002, pp. 
11).
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data exchange. Accordingly, the analysis focusses on the conceptual level of the Archi-
tecture of Integrated Information Systems (ARIS). The question of how a technical 
implementation of an integrated Web Service and XBRL based reporting system may 
be achieved is answered subsequently.  

5.1 Process Model for Data Exchange in the Field of Basel II 

The following discussion suggests a process model, which describes a semi-automated 
rating procedure and processing of a credit request respectively at the conceptual level. 
The formulation of an appropriate process model is an important success factor for the 
design and implementation of a SOA (Leyking et al. 2006, pp. 1037). Figures 3, 4 and 
5 shows an event driven process chain which can be used to introduce the single steps 
of a rating process. 

Depending on a firm's information demand, either the activities enter parameters for 
credit request or request preliminary rating form the starting point of the reporting 
process. In the former case a chief financial officer can enter a value for the credit 
amount requested and the duration, for example, by using a Web service. After one of 
these requests has been triggered by the requesting company, the activity test available 
inhouse data for timeliness is executed.

enter
parameters for
credit request

parameters
transmitted

requesting
company

test available
inhouse data
for timeliness

requesting
company

request
preliminary

rating 

request
received

need for pre
rating

need for
preliminary

rating

bank

Figure 3: Process model for (semi-) automated processing of a credit or preliminary rating request 
(Part 1) 
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Figure 4: Process model for (semi-) automated processing of a credit or preliminary rating request 
(Part 2) 
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Figure 5: Process model for (semi-) automated processing of a credit or preliminary rating request 
(Part 3) 

Over the course of this activity all the report data of a firm already existing in the in-
formation systems of the bank is checked for timeliness by the financial institution. In 
case the data is up-to-date, (i.e. timeliness is high), it forms the basis of the banks fa-
voured rating procedure. If the timeliness is low, the activity request up to date report 
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data from the requesting company needs to be executed. This is done by asking the 
credit-seeking firm to send a XBRL-instance document containing the relevant and up-
to-date report data. 

Should the requested report data from the credit demanding firm not be presented in 
the form of an XBRL document, the extraction of an appropriate XBRL instance is 
prompted by the bank. This step is represented by the activity send error notification 
to requesting company. After the XBRL document has been generated and published 
on the Website by the requesting firm, the bank has to check in the next step if the in-
stance follows the taxonomy used by the bank. In case the result is negative, the 
process returns to the activity send error notification to requesting company. A posi-
tive result means the XBRL data can be imported to the relevant information systems 
of the financial institution for further analysis.

The next activities of the process model are performed by the bank. Primarily, the 
bank must choose the appropriate rating procedure. Examples of such procedures in-
clude the IRB approach, CreditMetrics and CreditRisk (Wahrenburg, Niethen 2000, 
pp. 241). Depending on the procedure chosen, the necessary data for that specific pro-
cedure must be determined and provided in the next step. This may include the report 
data, other bank internal data or data provided by external agencies. The rating proce-
dure is then applied to the chosen data and followed by conveying the rating result to 
the concerned firm. If the process was triggered by a firm's demand for a credit offer, 
at this point the credit conditions will be calculated, consisting of interest rate, duration 
and structure of repayment, and re-sent to the requesting company. 

5.2 Referential Architecture of an Integrated Solution 

While the preceeding section focussed on theoretical basis concerning the process 
model of an XBRL and Web services based reporting solution, the following section 
presents a referential architecture for such a solution. It follows suggestions made in 
the literature, especially the literature dealing with referential architectures for service 
orientated applications.10

As can be seen in Figure 4, there are five levels in the referential architecture. The 
lowest level consists of the diverse and heterogenous operating information systems of 
the credit demanding firm. These hold the business and financial data necessary for the 
data exchange processes between the firm and the bank. This system category includes 

10 See the suggestions presented by Leyking et al., Hinz, Bernhardt, and Berbner et al. See (Leyking 
et al. 2006, p. 1038; Hinz, Bernhardt 2006, pp. 172, and Berbner et al. 2005, pp. 272).
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Enterprise Resource Planning systems (ERP), for example, as well as other transaction 
systems. The XBRL instances will be extracted from these systems, which is possible 
after mapping the items of the taxonomy used with the corresponding data objects in 
the information systems. In a next step the XBRL instances need to be inserted into an 
integrated data pool, which is part of the third level. In the figure 6 presented below 
the steps data mapping, export and import of the XBRL instances is hinted at using an 
arrow, which connects the firm's information systems, the XBRL taxonomy, the 
XBRL instances and the integrated data pool. Using XBRL in this context has the ad-
vantage that only data which fulfill the requirements set by the semantic and structural 
conventions of the taxonomies is incorporated into the data pool. Demands for consis-
tent data may be met this way. 

The data layer provides a perspective on the data which may be relevant for semi-
automated processing of a credit request or a preliminary rating. For these purposes 
data from the bank's in-house systems and data provided by external agents needs to 
be merged with the data pool, which collects the reporting firm's financial and opera-
tive data supported by XBRL. The in-house systems traditionally contain customer 
information as well as historical data concerning customer relations. External service 
providers supply economic data and information on the specific branch a firm operates 
in, which may or may not be relevant, depending on the rating procedure used. While 
the latter form of data is stored on the external information systems of potential service 
providers, the financial institutions are responsible for running the inhouse systems 
and generating the reporting data in the presented referential architecture. 
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Figure 6: Presentation of a Web services and XBRL based referential architecture 

The core component of this referential architecture is the layer containing the enter-
prise service bus. It consists of the directory service (UDDI) or Web services reposito-
ry, which is responsible for describing and finding Web services11, and a workflow 
engine. Furthermore, a component which supervises the Service Level Agreements 
(SLA) of the Web services described in the Web services repository needs to be inte-
grated. The SLAs of the Web services used are stored in a database via the SLA man-
agement component and evaluated according to specific quality criteria. The assess-
ment component has the task of only accepting those Web services into the directory 
which reach the set minimum standards for an SLA. It uses exclusion rules to accom-
plish this (Berbner et al. 2005, p. 268.). As Figure 6 shows by means of the two di-
rected arrows, the call on specific Web services is executed by the workflow compo-
nent. This is the interface to the level of business processes as the highest level of the 
referential architecture.

With the formulation of a to-be-supported business process as a starting point, the cor-
responding avtivities of this process may be implemented as a Web service, described 

11 See also section 3.1. 
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in a UDDI and called upon when the process demands them. By using Web services in 
the context of the applications for such a solution it is possible to gain read as well as 
write access to the respective data during runtime. If such services are provided within 
the specific applications, data from external information systems, data from inhouse 
systems, as well as data from the report data pool can be directly processed with the 
help of Web services. Thus the workflow component enables the implementation of 
(semi-) automatic procedure to support a predefined process with the help of Web ser-
vices.

6 Conclusions

The goal of this paper was to test the capabilities of XBRL and Web services as XML 
based technologies for the support of integrated as well as automated financial report-
ing. The demands of the Basel II convention provide a valuable test bed for such au-
tomated financial reporting. For this reason an approach using XBRL and Web servic-
es was outlined. This approach eliminates some of the weaknesses of traditional re-
porting and shows some possible implementations of semi-automated preliminary rat-
ing. Both a process model and a referential architecture were presented for such a solu-
tion.  

An important result of this tentative solution is that both XBRL and Web services 
technologies have potential uses on their own, as well when they are used in combina-
tion. It has become clear that both technologies support the processing aspects of fi-
nancial reporting. Both Web services and XBRL show the highest number of potential 
uses when the underlying process and data exchange are structured and standardized. 
Furthermore and in the context of Service-Oriented Architectures, making business 
processes more flexible is one of the goals for the implementation of appropriate Web 
services. XBRL also has potential uses when implementing a flexible ad hoc reporting 
service, as data from XBRL instances can be accessed online via customized standard 
applications. Because of the standardized semantics of various taxonomies, a further 
potential use for XBRL is as an instrument for data quality management, in other 
words the secure exchange of consistent business and financial data. 

In view of the advantages offered by a structured reporting process based on semanti-
cally standardized data, it should not take long for first approaches to design reporting 
processes using XBRL and/or Web services. Besides the requirements resulting from 
the deficits of currently observable reporting as discussed in section 2, the expanded 
requirements for stakeholder management have benefitted the dispute surrounding 
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XBRL and Web services. In this regard demands resulting from regulation must be 
seen as important drivers including, for example, Basel II and Sarbanes-Oxley. 

There are some limitations to our analysis. Questions concerning the aspect of data 
security were not addressed in this paper. This aspect is crucial to the demands of us-
ing Web services in the context of an SOA and is often mentioned as the reason why 
architectures based on Web services exclusively have so far not been or only partially 
implemented (Rieks 2006, p. 9.). Since Web services as well as XBRL share the com-
mon goal of facilitating a web based data exchange, measures and standards which 
offer high data security need to be integrated. 

Considerations of efficiency were also omitted in this paper, as well as aspects con-
cerning the technical implementation of the proposed referential architecture. A further 
crucial success factor for such a solution actually becoming reality concerns the adap-
tability of adequate economic models to suit the organisational design of an integrated 
reporting solution. In this context the question of how to formulate effective incentives 
for cooperative work between the financial institution and the reporting firm requires 
consideration. Approaches for the design of cooperative relationships include Supply 
Chain Management (SCM)12 and Open Book Accounting (Hoffjan, Kruse 2006, pp. 
94). The technical implementation of an integrated reporting solution generates a fur-
ther important question: How far can XBRL and/or Web services (for example in the 
context of an SOA) replace or at least influence the use of traditional information sys-
tems like ERP-systems and Data Warehouses (DW) (Herrmann 2006, p. 14). The latter 
have been established as powerful information systems to support reporting. Further 
coalescing of SOA, DW and ERP using XML (for example in the form of Web servic-
es) is to be expected. 

More research is also necessary for all aspects concerned with making the reporting 
process more flexible. In this regard the design of flexible business processes based on 
a workflow engine as well as an adequate process description language like the Busi-
ness Process Execution Language for Web services (BPEL4WS) can be identified as a 
major field of study for the implementation of Service-Oriented Architectures. Fur-
thermore, we note that the evaluations undertaken over the course of the presented 
process of preliminary rating and processing of a credit request are exclusively based 
on quantative data. Qualitative information such as statements concerning the quality 
of management or the quality of the risk management system used by the firm. These 

12 Approaches to the design of SCM strategies can be found in Winkler and Klaas. See Winkler 
(2006, pp. 47) and Klaas (2005, pp. 9). 
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can have considerable influence on the ratings result, depending on the banks individ-
ual weighting, were not incorporated into the process model. Further demand for re-
search concerning the semi-automatic integration of qualitative information into the 
reporting process may be derived therefrom. 
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1 Introduction 

This article is an analysis of adopting technical EDI standards in the field of XBRL-
based reporting. The analysis is divided into two areas: current XML standards and 
future XBRL standards. Before presenting the analysis results we introduce the stan-
dards architecture of XBRL and basic functional requirements for implementing auto-
mated reporting processes.   

Although the application of Webservice technologies is not subject of this paper, web-
service frameworks and the evaluated XML and XBRL standards ideally complement 
one another. Modern service-oriented architectures are well suited to cope with hete-
rogeneity in existing reporting installations. Webservices in service-oriented architec-
tures support arbitrary XML-based data exchange format and as a consequence also 
XBRL. XBRL can be used in combination with these technologies and it reveals its 
complete power only in service-oriented architectures. Two fundamental terms of ser-
vice-oriented processing are introduced which are relevant for reporting: 

Composite-Applications unify the benefits of standard software and individual devel-
opment. The principle of composite-applications is to extend an existing application 
infrastructure with proofed software components which give relevant functionality – 
e.g. support for reporting processes. In future ERP and consolidation systems can be 
deployed by reporting applications as elementary building blocks. They no longer have 
to be dominating monolithic platform, but rather serve as base functionality for report-
ing. For this reason companies are more easily able to buy new functionality and to 
enhance there own software development. Today’s focussing on applicationa can be 
replaced by focussing on processes. 

Interaction between reporting services demands an infrastructure. So called Enterprise 
Service Buses (ESBs) are the first choice in this area. As there is a great variety of he-
terogeneous information in a reporting system which has to be prepared, a reliable 
message-based communication has a central meaning. 

In the following evaluations of data processing technologies webservice standards are 
not considered because they can be applied to reporting applications independent of 
the underlying data processing technology. The focus of the paper is on automation of 
the data flow and data transition in reporting supply chain.  

The outline of the paper is as follows: First we present typical functional requirements 
for an automated reporting, by example. Subsequently, we evaluate to what extend 
current XML standards are able to meet these requirements. In addition we explore the 
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applicability of future XBRL standards regarding the given requirements. At the end 
we summarize the evaluation results. 

2 Linking XBRL to XML Standards 

Before describing the functional requirements of an automated reporting we point out 
the interaction of XML and XBRL standards in the overall architecture of the XBRL 
standards family. 

2.1 Architecture of XBRL Standards 

Figure 1 shows the architecture of XBRL Standards. The three layers of XBRL stan-
dards are essentially build on four XML standards. The core standard XML 1.0 (Bray 
et al. 2006) provides the syntactical basics for all standards above. XML Schema 
(Fallside et al. 2004, Thompson et al. 2004, Biron et al. 2004) is the fundamental stan-
dard for most XML vocabularies such as XBRL. It facilitates data type definitions 
which are one of two basic constituent of XBRL taxonomies. The other constituent are 
linkbases. Linkbases are collections of XLinks (DeRose et al. 2001). The addressing 
scheme of XLinks are XPointers (Grosso et al. 2003). The XBRL standard only allows 
shorthand XPointer and element scheme expressions. XPath 2.0 (Clark et al. 1999), a 
standard for selection of data within XML documents is solely applied by XBRL func-
tions and XBRL formulas.

Figure 1: XBRL standards architecture 

There are two basic fundamental extensions of the basic XBRL standard XBRL 2.1 
(Engel et al. 2006a): Generic Linkbases and Dimensional Taxonomies. The Generic 
Linkbase (Goodhand 2006) standard serves the purpose to extend existing relations. It 
is used by the XBRL Formula Specification 1.0 (Engel et al. 2006b) and probably by 
upcoming standards for versioning of taxonomies (XBRL Versioning Linkbase) and 
presentation of XBRL reports (XBRL Rendering Linkbase). 
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Dimensional Taxonomies (Hernández-Ros et al. 2006) base upon XBRL 2.1. XBRL 
GL is formally an application of XBRL 2.1. If facts of the XBRL GL taxonomy have 
multidimensional context information, it can be considered as an application of multi-
dimensional taxonomies, too. XBRL Functions (Simmons et al. 2006) is a functions 
library of common XPath 2.0 functions for the application in the XBRL space. At the 
moment there are mainly functions to calculate equivalence predicates for facts’ con-
texts and to support the XBRL Formula standard. But future version will contain func-
tions to assist other XBRL related standards and tasks. 

2.2 XML Standards and XBRL Processing 

Further XML standards that are relevant for XBRL-processing are related to the com-
ponents of the XBRL architecture beneath. The next section introduces typical tech-
nical requirements for reporting automation. On the basis of these requirements two 
subsequent sections evaluate the utility of current XML standards and future XBRL 
standards. XBRL-Processing Requirements  

Figure 2 localises transitions within an example of a typical enterprise reporting 
process. In the example a subsidiary’s single closing is extracted from an ERP system 
with XBRL GL. The XBRL GL instance is imported into a central data warehouse (at 
the parent group). For this step the XBRL GL instance is imported into a relational 
database which serves as basis for incremental updates to data warehouse’s OLAP (on-
line analytical processing) cubes. For this purpose currently no XBRL-based standard 
tools exist and it is not likely thtat XBRL-based implementations will replace perfor-
mance optimised bulk load toolkits in the short term.

Figure 2: Transitions within a typical enterprise reporting process 

Within the OLAP cube financial information for report generation is consolidated and 
afterwards the relevant aggregated information is exported into an XBRL FR instance 
which mirrors the group’s chart of accounts. Finally this XBRL FR instance is trans-
formed to another XBRL FR instance for external reporting to satisfy for instance a 
stock exchange’s quarterly report requirements. 



240       Harald Schmitt 

By means of example in figure 2 five requirement areas for transitions in reporting 
supply chains are identified: 

1. Import/Export
between non-XBRL formats and XBRL formats 

2. XBRL Instance Validation 

XBRL instance validation and plausibility checking 

3. XML-Mapping
transformation description between different XML vocabularies 

4. XML-Transformations 
actual transformations between instances from different XML vocabularies 

5. XML Queries 
queries which supply XML data as a result 

Only those requirements are taken into account which directly influence processing of 
XML or XBRL. For instance plausibility checking within the data warehouse is not 
included in this article, because they only refer to relational or multidimensional data. 

3 XBRL-Relevant XML Standards 

Next, the most relevant standards of the authors’ practical experiences with XML-
based processing in the reporting supply chain are rated with respect to their adequacy. 
The following short description does not supersede a proper introduction to these stan-
dards to comprehend this rating. It should only provide an orientation for readers who 
do not have any expertise in this area. 

SQL/XML 

SQL/XML (ISO/IEC 2006) is an extension to SQL (ISO/IEC 2003) which belongs to 
the ANSI/ISO SQL 2003 standard. SQL/XML offers storage of XML documents in 
SQL databases, XPath and XQuery queries for these documents and XML result seria-
lisation. SQL/XML can be used to implement storage and processing of XBRL, re-
gardless what kind of XBRL it is; XBRL 2.1, dimensional taxonomies of XBRL GL.

XML for Analysis 

XML for Analysis (Simba Technologies Inc. 2007) is a standard suited for client appli-
cations which enables queries on multidimensional data sources. The query and result 
communication layer is realized with the standard web technologies HTTP, SOAP and 
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XML. For expressing queries, the multidimensional query language MDX is applied. 
Thus it is feasible to apply XML for Analysis as a query language to create XBRL 2.1 
and it is particularly suitable for dimensional taxonomies. 

XPath 1.0 

XPath is a query language to select data in an XML document. XPath expressions 
permit the navigation across the entire XML data model and to filter nodes in the na-
vigation steps. XPath 1.0 (Clark et al. 1999) is used by the XSLT 1.0 standard. 

XSLT 1.0 

XSLT 1.0 (Clark 1999) is a transformation language specified to transform XML doc-
uments into the output formats text, HTML and XML. XSLT processors read XSLT 
stylesheet documents and transform one or more XML documents according to these 
stylesheet rules to the desired output format. 

XPath 2.0 

XPath 2.0 (Berglund et al. 2007) supports all simple data types defined by XML 
Schema and delivers in contrast to XPath 1.0 ordered node lists, so-called sequences. 
XPath 2.0 is used by XSLT 2.0 und XQuery 1.0. XPath 2.0 is the default language 
binding for the implementation of the functions library in the XBRL Functions stan-
dard.

XSLT 2.0 

XSLT 2.0 (Kay 2007) extends XSLT 1.0’s functionality in some respects. It allows the 
import of type definitions from XML schemas and definition of functions in style-
sheets which can be used in XPath expressions. All stylesheet rules can yield se-
quences as a result. Moreover, there is a group-by operation to group data and create 
nested XML data. Its expressive power turns XSLT 2.0 to an excellent candidate lan-
guage for the implementation of XBRL Formulas. XSLT 2.0 stylesheets allow the de-
finition of XPath functions. Such a feature can be used to publish extended formulas 
independent from underlying system platforms. 

XQuery 1.0 

XQuery (Boag et al. 2007) has the same expressive power as XSLT 2.0. Thus it is in 
equal measure a superb candidate for the implementation of XBRL formulas. XQuery 
queries can be converted into a XSLT stylesheets and vice versa. While XSLT is often 
leveraged for transformation, XQuery is mostly applied (and optimised) for querying 
XML document collections. 
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3.1 Rating XML Standards 

The figure below visualises the adequacy of the considered standards in regard to the 
requirements described in section three. The rating are in the range from “ “ up to 
“+++”. An empty cell represents, that a standard is not applicable for the assigned re-
quirement. 

Figure 3: Adequacy of considered standards 

3.1.1 Import/Export

SQL/XML is suitable both for import and for export of XML data in conjunction with 
relational databases. The XML documents are stored as so called large objects in the 
database. SQL/XML does not give possibilities to map imported XML documents to 
relational table structures. In combination with XQuery any XML export formats and 
as a consequence also XBRL can be created so that a subsequent transformation (from 
XBRL to XML) can be omitted. 

XML for Analysis only permits generation of an XML document which contains mul-
tidimensional query results. This XML format has to be transformed to conform to 
XBRL. XML for Analysis cannot be used for data import. XPath 1.0 and XPath 2.0 
are not applicable both for XBRL import and for XBRL export. But these standards 
can assist import and export languages. XSLT only offers access to databases via ex-
tensions. XSLT itself does not give this possibility. Nevertheless it is well suited to 
generate DMLs (Data Manipulation Languages) like SQL. If extensions are integrated 
into XSLT, it can transform query results in any XML format. XSLT 2.0 is much bet-
ter suited for XBRL export than XSLT 1.0 because grouping of data is supported. 

Due to the same expressive power as XSLT 2.0 XQuery 1.0 receives the same rating. 
When it is used in the context of databases it gains a better evaluation, because many 
XQuery components are available as connectivity software. At document-based 
processing XSLT 2.0 performs better because XSLT’s concept of transformation rules 
does not exist in XQuery. 
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3.1.2 Plausibility Checking (Validity Checking) 

If SQL/XML permits XQuery queries, it is rated in the same way as XQuery. Other-
wise it is not qualified for plausibility checking. XML for Analysis is not suited for 
checking XBRL, but implementation of plausibility checking in the field of multidi-
mensional taxonomies is very complex. Therefore XML for Analysis is a proper sup-
port technology. XPath appertains for constructing validation expression. XPath 1.0’s 
insufficient typing results in an inferior rating than XPath 2.0. 

Validity and plausibility checking can hold a significant complexity. Moreover storing 
of calculations and reuse of intermediary results can improve efficiency. Therefore 
XSLT 2.0 and XQuery 1.0 perform better then XPath 2.0. XSLT 1.0 is significantly 
worse suited than XSLT 2.0, because it bases upon XPath 1.0’s insufficient typing. 

3.1.3 Mapping

If SQL/XML permits XQuery queries, it is rated in the same way as XQuery. Other-
wise it is not qualified for describing mappings. XSLT 1.0 is less suited for mapping 
purposes than XSLT 2.0 because of its week typing and its small amount of build-in 
functions. XSLT 2.0 gains its good rating, because of its XML-based syntax that eases 
the storage and retrieval of mapping descriptions. Because of this reason XQuery is not 
so highly rated as other alternatives. Its syntax is not XML-based, but there exists an 
XML-based syntax called XQueryX (Melton et al. 2007). 

3.1.4 Transformation

If SQL/XML permits XQuery queries, it is rated in the same way as XQuery. Other-
wise it is not qualified for performing transformations. XSLT 1.0 processors with its 
week typing qualifies a lot worse for transformation than XSLT 2.0 processors. For a 
large amount of data the execution of transformation is most suitably performed by an 
XML database. Thus, XQuery 1.0 has a better rating than XSLT 2.0.

3.1.5 Querying

If SQL/XML permits XQuery queries, it is rated in the same way as XQuery. Other-
wise it is not qualified for querying. XSLT 1.0 is found alright for simple queries. Due 
to limitations set out in the previously described requirements it is devalued for com-
plex queries in comparison to XSLT 2.0 or XQuery 1.0. Queries that consist of group-
ings are easier to construct in XSLT 2.0 than in XQuery 1.0. But XQuery 1.0 imple-
mentations are in regard of huge data amount in general better optimized. Such query 
engines are built into state-of-the-art databases. 
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3.2 Conclusion

The evaluation results of table 1 clarify that solely XSLT 2.0 and XQuery 1.0 can be 
considered as proper tools for universal XBRL processing. However, neither ideally 
meets the requirements. This is not surprising, considering the complexity and the high 
degree of specialization of the XBRL data model. Having in mind that a much larger 
and more powerful community was involved in the specification of XSLT 2.0 and 
XQuery, it seems that the development of more sophisticated XBRL processing stan-
dard cannot be achieved from scratch. We believe that such XBRL-based reporting 
standards need to be implemented as applications of XSLT 2.0 or XQuery. Mappings 
and transformations are the areas where improvements are most desired. In the next 
section we explore how upcoming XBRL standards perform and whether they have the 
ability to fill the gap. 

4 Future XBRL Standards 

Some of the XBRL standards that are in development are relevant for automating the 
business reporting supply chain. XBRL Formulas (Engel et al. 2006b) and XBRL ge-
neric linkbases (Goodhand 2006) are identified as one of those. Other standards are not 
considered for the main purposes of company reporting, but can assist in some areas. 
An XBRL rendering solution will take over the last step for publishing the information 
in human-readable format. And versioning of XBRL taxonomies can be viewed sepa-
rate from the reporting process. 

XBRL Generic Linkbases is a very simple but powerful standard. It takes the defini-
tion of relations for presentation, calculation, reference, label and definition linkbases 
from the XBRL 2.1 standard and generalises them. In XBRL 2.1 there are three kinds of 
relations:

concept to concept, 

concept to a local resource in the linkbase, 

fact to a local resource in the instance. 

The new standard gives the possibility to relate well-formed XML fragments to other 
well-formed XML fragments. Relations are expressed using arcs. Both sides of an arc 
point to XML elements outside the actual linkbase or resources within the linkbase. 
This generic approach qualifies XBRL Generic Linkbases to be used for many purpos-
es in the automation of the reporting supply chain. 
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The XBRL Formula specification uses XBRL Generic Linkbases to express formulas. It 
can take an XBRL instance or XML fragment as an input and outputs facts according 
to a taxonomy or validation results. In practice XBRL Formulas can be used to specify 
validation and transformation rules for XBRL instances according to taxonomies. 
Regulators can publish complex validation rules in a standardized way for submission 
validation and data producers can use these rules to avoid errors in the submission 
process. Also collections of business ratios can be published in a normalised way. 

The figure below visualises the adequacy of the evaluated standards in regard to the 
requirements set out in section three. The rating are in a range from “ “ up to 
“+++”. An empty cell represents, that a standard is not applicable for the assigned re-
quirement. 

Figure 4: Adequacy of evaluated standards 

4.1 Import/Export

Formulas can be used to import data from an XML format. Since it uses XBRL Gener-
ic Linkbases to identify to input values for formulas any XML data could be the source 
of formula processing. For export purposes XBRL Formulas cannot be applied because 
a formula result is always connected with a XBRL taxonomy. XBRL Generic Linkbas-
es can not be properly applied for import or export purpose if there will be no other 
linking mechanism used then the XPointer (Grosso et al. 2003) subset. 

4.2 Plausibility Checking (Validity Checking) 

XBRL Formulas are very well suited for plausibility checking. In fact the use cases 
that were determined before the specification was written identified plausibility checks 
as one of the main purposes. Additionally, rules that where set out by taxonomy devel-
opers can be reused in a standard way. XBRL Generic Linkbases cannot be used for 
plausibility checking.

4.3 Mapping

Mappings defined with XBRL Formulas can be very complex and hard to analyse for a 
drill-down. XBRL Generic Linkbase can be used to express very simple mappings. 
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There it offers a very easy way to describe a path which can be exactly evaluated for a 
drill-down. The utilisation of additional XPointer (Grosso et al. 2003) schemas could 
extend the application area of mappings significantly. 

4.4 Transformation

For transformation XBRL Formulas is well suited. The final version of the specifica-
tion will show if XBRL Formulas have enough expression power for all transformation 
purposes in the XBRL space. In the current working draft an important aspect – tuple 
creation – is not considered. XBRL Generic Linkbases cannot be used for transforma-
tion purposes. 

4.5 Querying

XBRL Formula can only take XML or XBRL as input. For database or data warehouse 
queries it cannot be used. XBRL Generic Linkbases are not applicable for querying. 

4.6 Conclusion

In comparison to current XML standards evalutated in section 3. the XBRL Formula 
standard performs slightly better for evaluation and transformation tasks than the best 
suited XML standards XSLT 2.0 and XQuery 1.0. However, the effort of learning a 
new language which can be applied in a very limited scope of applications is not very 
promising.  

5 Conclusions

It seems that current XBRL standardization efforts towards improved transitions along 
the reporting supply chain has met a clear market need. Although considerable effort 
has been spent for providing improvements via the XBRL formula standard, the out-
come for improving the efficiency of supply chain automation is quite limited. We are 
confident that better improvements will result by proper extensions of current XML 
processing standards and the adoption of existing XML processors. In the past the au-
thors developed an open source XBRL processor (OpenXBRL 2007) based on XSLT 
2.0 to ease implementations of XBRL-enabled reporting without loosing the expres-
sive power of current XML processors. 

Besides the exploitation of current XML technologies the application of XBRL’s se-
mantic Web features (provided by linkbases) still receives little attention. In order to 
encourage a broader use of custom linkbases, we note that currently additional XBRL 
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standards based on the Generic Linkbase (e. g. versioning linkbase and rendering link-
base) are under way.  

To tap the full potential of XBRL (e. g. to build highly interactive and intelligent ap-
plications) current XBRL applications should concentrate on the excessive use of ex-
isting and custom linkbases. Our future research activities deals with novel full-text 
retrieval methods considering the semantics of XBRL particularly with regard to 
XBRL linkbases. 
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1 Introduction 

Today the eXtensible Business Reporting Language (XBRL) is accepted as the stan-
dardized international exchange format in external business reporting. This objective 
does not, however, realise the full potential of XBRL. The XBRL standard was estab-
lished with the vision to improve the whole information supply chain within enterprise 
reporting. XBRL may provide significant benefits for collection of information from 
heterogeneous data sources and subsequent preparation of enhanced information. Im-
plementation of enterprise reporting processes on the basis of a standardized data for-
mat offers possibilities to improve quality of reported data, to speed up creation 
processes and to eliminate sources of errors. 

This paper deals with two important XBRL taxonomy types, XBRL Global Ledger
(XBRL GL) (Fedor et al. 2006) and XBRL Financial Reporting (XBRL FR), compares 
them with each other and assesses their combined functionality as a foundation for a 
truly integrated supply chain. Both classes of taxonomies are used in internal company 
reporting. While FR taxonomies are explicitly designed for external reporting the GL 
taxonomy could be used for some types of external reporting, such as transaction level 
data for analytical or compliance purposes. Both taxonomy application areas overlap 
and yet the design is quite different. This article is an analysis of adopting of combined 
XBRL-GL and FR based reporting. In doing so professional aspects of internal report-
ing are mostly omitted. They are considered for motivation and illustration only.  

The remainder of the paper proceeds as follows: First the paper presents the results of 
a complexity evaluation for the adoption of different XBRL taxonomy types. Since 
XBRL is a powerful but complex standard, the implementation of XBRL-enabled re-
porting processes often causes high expenses. The complexity evaluation section pro-
vides a survey of the complexity of XBRL adoption for typical reporting tasks. Subse-
quently, an exemplary scenario shows how a company’s XBRL-enabled reporting 
process may look like. Finally having the XBRL-enabled enterprise reporting scenario 
in mind, future prospects for the accounting area are presented. Accounting applica-
tions discover data of reports in the opposite direction. Thus new challenges arise in 
taking advantage on a standardized underlying data model. 
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2 Heterogeneous Reporting Systems 

2.1 Introduction

The internal and external business reporting processes of enterprises are both affected 
by complex and often changing professional requirements and by heterogeneous tech-
nical infrastructures. Because of the high degree of customisation, it is difficult to clas-
sify the components of today’s reporting software. Normally in reporting processes 
information flows from various document formats (Excel, Webforms, etc…), relation-
al data warehouses into a reporting system. The most important information in busi-
ness reports are typically extracted out of ERP systems or consolidation software. As a 
rule these systems have some components for generating various reporting formats 
(e.g. annual reports) in place. To shorten the creation process time and to accomplish 
individual recipients’ requirements, publishing solutions are often integrated into the 
reporting process, which transform consistent reporting data into various output for-
mats. 

Figure 1: Business reporting processes 

Off-the-shelf reporting software often lack extensibility and flexibility to couple all 
required components of a reporting system in a homogeneous way. In the past the 
standardization of reporting processes in enterprises was fallen by the wayside because 
of a continuously rising complexity of financial reporting standards in external report-
ing as well as a demanded flexibility for corporate management in internal reporting. 
This led to adoption of proprietary internal enterprise standards in order to integrate all 
systems involved in the reporting process. Many companies run multiple independent 
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reporting systems, not synchronised with each other for different reporting purposes 
(e. g. monthly and yearly reporting). This causes enormous consistency problems. 

XBRL can be used an interface to bridge the gap between different storage formats 
and software components in the reporting process. Therefore, two kinds of XBRL tax-
onomies can be applied: XBRL Global Ledger (GL) and XBRL Financial Reporting
(FR) taxonomies. The decision, what kind of taxonomy to apply, can not be done by 
simply considering the type of data source or the kind of component in the reporting 
system. The decision heavily depends on local reporting requirements. Sometimes 
both kinds of taxonomies GL and FR need to be adopted. The third section provides 
more details about the characteristics of the underlying data model of GL and FR tax-
onomies, which is needed to make the right decision what XBRL standard has to be 
applied.  

2.2 Service-Oriented Reporting Architectures 

Modern service-oriented architectures are well suited to cope with heterogeneity in 
existing reporting installations. Webservices in service-oriented architectures support 
arbitrary XML-based data exchange format and as a consequence also XBRL. XBRL 
can be used in combination with these technologies and it reveals its complete power 
only in service-oriented architectures. Two fundamental terms of service-oriented 
processing are introduced which are relevant for reporting: 

Composite-Applications unite benefits of standard software and individual develop-
ment. The principle of composite-applications is to extend an existing application in-
frastructure with proofed software components which give relevant functionality – e.g. 
support for reporting processes. In future ERP and consolidation systems can be dep-
loyed by reporting applications as elementary building blocks. They no longer have to 
be dominating monolithic platform, but rather serve as base functionality of reporting. 
For this reason companies are more easily able to buy new functionalities and to en-
hance there own software development. Today’s application focussing can be re-
deemed by a process focussing. 

Interaction between reporting services demands an infrastructure. So called Enterprise 
Service Buses (ESBs) are the first choice in this area. As there is a great variety of he-
terogeneous information in a reporting system which has to be prepared, a reliable 
message-based communication has a central meaning. 
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2.3 Interactive Data 

In conjunction with XBRL-based applications the term interactive data is widely-used. 
In fact the high degree of metadata in XBRL documents can support an improved inte-
raction of reporting applications. The semantic information contained in an XBRL 
taxonomy (calculation rules, legal reference, multilingual labels) do only improve inte-
raction when the relation between XBRL-(meta) data and the presentation view is not 
lost.

For instance legal references can be used to search all concepts according to a single 
law. Typically, search engines are not able to link facts in a company report and legal 
references contained in the reference linkbase of an XBRL taxonomy, because they are 
not aware of XLinks (XLINK) which are used in XBRL to express relations. 

3 The XBRL-Data Model 

3.1 Introduction

The XBRL 2.1 standard is a technical framework to define taxonomies for any report 
format. It describes XBRL’s data model. This data model inherits features from three 
application areas of data management. As an XML-based standard XBRL inherits fea-
tures from XML. More precise XBRL rules embedded in the XBRL Specification re-
stricts the underlying XML data types. Moreover XBRL utilises features from data 
warehousing what is reflected in the data model of an XBRL instance: XBRL in-
stances contain facts with multidimensional contexts. Furthermore the semantic web 
area affected the XBRL standard. Analogous to in XML-based semantic web standards 
like RDF (Herman et al. 2007), XBRL taxonomies describe complex relationships be-
tween resources. The relationships span a so-called network of relationships (which is 
in terms of semantic web an ontology). In XBRL type definitions of an XML schema 
are linked to a couple of different resource types. Thus, the scope of XBRL taxono-
mies less generic than typical ontologies built with current semantic web standards.
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Figure 2: XBRL data model 

Newer XBRL standards utilise or extend the basic data model of XBRL. XBRL GL is 
an application of the base standard XBRL 2.1. The GL (Global Ledger) taxonomy is a 
specific instantiation of the set of taxonomies that can be defined with XBRL e.1. In 
contrast, the dimensional taxonomies (Hernández-Ros et al. 2006) introduce new types 
of relationships to describe the multi-dimensional characteristics of XBRL facts more 
precisely that the base standard. In almost the same manner as XBRL 2.1 the dimen-
sional taxonomies are a framework for the definition of XBRL taxonomies and not an 
application of XBRL such as XBRL GL. For the sake of simplicity dimensional tax-
onomies are not a subject of this paper. Simplified dimensional taxonomies can consi-
dered as more precisely defined XBRL FR taxonomies. Newertheless they play a cru-
cial role in XBRL adoptions. Having the XBRL standards XBRL 2.1, XBRL GL and 
XBRL Dimensional Taxonomies in mind, within the company reporting information 
supply chain there may exist different kinds of XBRL data models. Furthermore ex-
tensibility plays an important role in XBRL applications. Common externally standar-
dized XBRL taxonomies, may be extended for use in certain industries or may be ex-
tended by a company individually as well. 

3.2 XBRL Data Model Description 

XBRL differs from most data exchange vocabularies in XML thereby that it defines a 
meta language. This meta language is used to define exchange formats in form of tax-
onomies. All taxonomy data types are determined by the W3C Standard XML Schema
(Biron et al. 2004, Thompson et al. 2004). Typing of a fact at the metadata layer is 
called concept. Concepts can be arranged together in tuples. For instance a tuple ad-
dress can consist of the concepts street, zip code and city.

The specification of metadata exceeds the common degree in XML languages. XBRL 
models not only typing, it also determines semantics for concepts. A concept’s seman-
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tic specification results from definitions of relations that are valid between the concept 
and other information. Thus, the professional meaning of a taxonomy defined by 
XBRL is more precisely and extensively described then in most XML languages. It is 
possible to use all relations in order to receive information about the meaning of a 
concept or make assumptions about a concept’s semantic. 

XBRL taxonomies’ data model with their concepts and relations is similar to semantic 
web-based data models to represent knowledge. From this perspective the concepts 
and relations span a knowledge network. 

Figure 3 indicates the correlation between data contained in XBRL instances and me-
tadata that are part of the taxonomy definition. 

Figure 3: Data and meta data in XBRL 

Data in a business report consist of a collection of facts which have an assigned con-
text (e.g. key date and organisational unit) as well as a defined unit (e.g. Euro, kilo-
gramme). 

A concept’s properties are derived from relations on the metadata level. Thereby five 
kinds of relations can be distinguished: 

Presentation relations (presentation links) establish a hierarchy which give a 
tree-like order to taxonomy’s concepts. 

Calculation relations (calculation links) identify simple calculation rules, to 
check for fact’s consistence according to other facts. 
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Label relations (label links) are used to give multilingual descriptions to a con-
cept.

Reference relations (reference links) locate additional information to describe a 
concept in more detail (e.g. references to legal directives, laws, etc). 

Definition relations (definition link) specify additional relations among con-
cepts like equivalences. 

In XBRL relations are stored in so-called linkbase documents.

XBRL taxonomies consist of XML Schemas (Fallside 2004), which define concepts 
and linkbase documents which contain relations and additional information. 

3.3 XBRL Taxonomies within the Information Supply Chain 

If the vision of XBRL was turned into reality  a homogeneously implemented report-
ing supply chain with XBRL as basically one single data exchange format  figure 4 
could depict an XBRL-enabled enterprise reporting process. 

Within the reporting information supply chain different XBRL data model variations 
are utilised. These variations restrict XBRL 2.1’s framework for different application 
purposes and they are compatible with XBRL 2.1. The following figure reflects exem-
plarily what variations could be used within a group’s reporting process. They are de-
scribed in more detail below. 

Figure 4: XBRL GL and XBRL FR 

In the information supply chain shown in figure 4 XBRL GL data are exported from 
data sources (e.g. subsidiaries’ ERP systems). The information is collected in a central 
data warehouse and for this reason transformed to instances according to a multidi-
mensional taxonomy (Hernández-Ros et al. 2006). Next the information contained in 
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the data warehouse is filtered and moved into an XBRL FR instance which could con-
form to a corporate group’s chart of accounts. Finally this chart of accounts is mapped 
to different reporting standards (e.g. IFRS or US GAAP). 

The XBRL GL taxonomy describes in broadest sense financial transactions. It features 
characteristics like typical data exchange formats where common complex data struc-
tures are described.

The application areas of XBRL GL and XBRL FR taxonomies overlap. Both kinds of 
taxonomies differ in their characteristics and their application. Figure 5 illustrates 
areas where either of them is mostly used. 

The syntactical transformation from XBRL GL to XBRL FR reports can be imple-
mented with typical XML-based transformation languages easily. However, a seman-
tically valid transition can be more difficult. In the paper Adoption of XML and XBRL 
Standards we investigate the applicability of current XML standards to implement 
common syntactical transformations.  

Figure 5: Overlap of XBRL GL and XBRL FR 

In many application scenarios XBRL GL extends an XBRL-enabled financial reporting 
supply chain down to data sources. The data sources of the reporting supply chain of-
ten cover deep structurerd information that can not be modelled with XBRL FR tax-
onomies properly. Thus, without XBRL GL the exploitation of meaningful information 
for the reporting process would be less. With establishment of XBRL GL an intention 
is associated to automate the whole reporting process from data sources to a final busi-
ness report. Companies with heterogeneous ERP or consolidation systems can benefit 
from XBRL GL as a standardized interface. Standardized Interfaces offer cost savings 
and reduce dependencies on software providers. Data which are available in XBRL 
GL format can be incorporated into external reporting that results in an added value. 
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The following sections provide an overwiev about what kind of information is mod-
elled within XBRL FR taxonomies and what kind of information is contained in the 
XBRL GL taxonomy. The overview enables the reader to understand the differences 
between both XBRL standards. Finally, their basic differences are outlined the last 
section of the section. 

3.4 Financial Reporting Taxonomies 

XBRL FR taxonomies serve as a description and for automatic validation of reports 
which contain information on companies. They are XBRL taxonomies, which are used 
mainly in external reporting. They contain financial and non-financial information, 
whereas the financial information plays a more important role. 

As an example for XBRL FR taxonomies figure 6 shows a balance sheet according to 
IFRS. The IFRS Sample Company publishes its financial report for the 2003 year. This 
Balance Sheet was generated from an XBRL instance as a Web page coded in HTML. 

The numbers in the right column are the balance sheet facts. Facts are defined as con-
cepts in a taxonomy. A concept is an XML type definition. Furthermore a concept 
might be related to other information via relations as shown in figure 3. The context of 
the facts consists of company name IFRS Sample Company and an effective date. The 
currency unit of these financial facts is Euros. The fact values, its context and unit in-
formation are contained in XBRL instance documents. All other Balance Sheet infor-

Figure 6: IFRS balance sheet Figure 7: Instance document 



260       Thomas Klement 

mation opens up from an IFRS taxonomy, which is connected to the XBRL instance 
document. By providing a rich set of metadata within taxonomies, redundant data in 
XBRL instances is avoided. Moreover, the concept definitions of a taxonomy assure 
an unambiguous definition of the facts. It does not matter in which document or at 
which position a fact occurs. Its semantic is well-defined due to its context and its as-
signed taxonomy. 

The Balance Sheet view in figure 6 is derived from IFRS taxonomy’s linkbases. With 
this example three kinds of relations can be clarified: On the left side presentation rela-
tions specify Balance Sheet facts’ order and structure. English labels are connected to 
Balance Sheet items via label relations to make Balance Sheets readable. The aggre-
gated amounts (in the example underlined) can be checked for correctness via calcula-
tion relations. Figure 7 shows the XBRL document that was used as basis for the 
HTML view in a XML Editor. 

All XBRL instances must point to one or more XBRL taxonomies (schemas). By con-
necting a schema the instance both is typed and assigned to the underlying taxonomy. 
In this example a schema (ifrs-gp-2004-06-15.xsd) for the IFRS reporting standard and 
a schema (iso4217-2003-05-16.xsd) for currency codes are referenced. Below there are 
declarations for contexts and units. Only one context is defined for the instant 2003-
12-31. For all facts a monetary unit iso4217:EUR is set. Subsequently facts as ele-
ments with prefix ifrs-gp are listed. Every fact has a context and a unit assignment in 
its attributes contextRef and unitRef. Furthermore, every fact has a value. The example 
only shows numeric facts although more types exist in XBRL, e.g. text and date. The 
XBRL standard provides users with more than 30 data types. Additional data types can 
be derived from these basic types by restrictions. In this example, the precision of the 
sample facts are set out by a decimals attribute (0 corresponds to no decimal places). 

3.5 The GL Taxonomy 

XBRL GL is designed in a way that preconditions for integration of transactions, ac-
counting records, etc. into the highly aggregated XBRL report facts are met. In XBRL 
GL an entry, e.g. a journal record, can be linked to a taxonomies’ concept. Moreover 
an entry can be mapped to multiple concepts from different XBRL FR taxonomies (for 
example in Multi-GAAP reporting). However, in XBRL GL no complex functions can 
be defined to map to XBRL FR taxonomies or formulas to calculate financial ratios. 
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The Global Ledger taxonomy represents journal entries, historical entries and chart of 
accounts and other facts. It can be used generically. It is not limited to a certain chart 
of accounts. 

The most important XBRL GL features are: 

XBRL GL is not dependent on a certain reporting standard. In XBRL GL both 
Anglo-American and continental European accounting systems are accommo-
dated. 

The XBRL GL taxonomy is extensible in a modular way and adjustable to indi-
vidual requirements. 

XBRL GL ensures independence from software systems. Accounting software 
developers can implement import and export interfaces which convert from and 
to the XBRL GL format. XBRL GL is a neutral format, which provides a data 
model and which eases integration with various software solutions (e.g. SAP, 
Oracle, etc.). 

XBRL GL can represent both detail and aggregated information. XBRL FR tax-
onomies are better suited, however, for highly aggregated information and in-
formation which should be exchanged with a defined semantic amongst differ-
ent parties,. To represent transactions and exchange of information from indi-
vidual ERP systems without a semantic model in XBRL, application of XBRL
GL is more adequate. 

The overall structure of an XBRL GL instance document is shown in the next figure: 

Figure 8: XBRL GL document structure 

In general the structure of XBRL GL instances represents collections of grouped data 
by some grouping criterion. The GL taxonomy is extensible and thus the grouping cri-
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terion can vary in an application dependent manner. There are three basic levels of an 
XBRL GL instance: accounting entries, entry header and entry detail.

The element accountingEntries is a child of the root element of the XBRL in-
stance (xbrl). It’s content model contains common information about the kind 
of entries (e. g. trial balance), their language, date of creation etc.  

The element entryHeader groups sets of entryDetail elements. Its content model 
includes information like the origin of the entries, its posting date and the crea-
tor.

An entryDetail element consists of detailed information depending of an appli-
cation area. A typical concent of entryDetails are transactions and journal en-
tries. An entryDetail can mapped to one or many conepts of XBRL taxonomies. 
The meaning of such a mapping for intance could be the aggregation of ac-
counts.

Figure 9 shows how account balances could be represented in an XBRL GL instance:
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Figure 9: Account balances 

The XBRL GL instance is a trial balance of Sample Company. The entry details ac-
count balances of the trial balance. The XBRL GL instance can be used to aggregate 
account balances to concepts of an IFRS taxonomy. The mapping to an XBRL concept 
is indicated by the XBRL information section in an XBRL GL instance. The example 
in figure 10 shows how entries in a GL instance are aggregated to facts in an XBRL FR
instance.
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Figure 10: Entries in XBRL GL instance 

The value of the concept Inventories is the total of the accounts 600,310,650,300,699. 
Since 699 is a credit account, the amount is subtracted from the debit accounts. 

3.6 Comparison of XBRL GL versus XBRL FR 

Given that XBRL GL and XBRL FR application areas overlap, in this section we com-
pare the characteristics, typical applications and their extensibility. Figure 11 below 
summarises the most important features of XBRL GL and XBRL FR and sets them in 
contrast to each other. 

Figure 11: XBRL GL and XBRL FR comparision 

XBRL GL’s and XBRL FR’s qualification for a certain application is best differentiated 
by their diverse characteristics in data management. While XBRL GL’s data model is 
simply structured and shows a low level of complexity, XBRL FR’s model contains 
multidimensional fact descriptions and various metadata relations and bears a high 
degree of complexity. For XBRL FR this is achieved by combining atomic data (facts) 
with complex links (relations) and grouping by multiple predefined dimensions. Atom-
ic data means that each fact in XBRL FR is related to a unique context. Thus moving 
an XBRL FR fact to another XBRL instance usually does not affect semantics. In con-
trast, moving entry details of XBRL GL instances to other instances usually would 
cause problems regarding semantics. These problems arise primarily from the group-
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ing criterion of entry headers and the global accounting entries information is signifi-
cant regarding its meaning. 

GL data typically are transported as grouped mass data. An entries list (e.g. accounting 
entries) is arranged by grouping information into a certain context. XBRL GL instances 
can be processed in applications by standard XML tools even without most typical 
features of an XBRL processor. 

Common applications of XBRL GL are date exchange of accounting entries, account 
balances and vouchers. On the other hand XBRL FR is suitable for exchange of highly 
aggregated data like annual statements or trial balances. 

4 Complexity of Current XBRL Standards 

In enterprise reporting there are no clearly defined boundaries for the application of 
the XBRL standard. After discussing features and adequacy of XBRL standards in the 
following section gives on overview over the complexity of current XBRL standards 
which could be used within the reporting supply chain processing. For this reason the 
standards XBRL FR, XBRL GL and XBRL Dimensions 1.0 are explored. The complexi-
ty rating does not make a judgement about the standard’s concrete benefits within 
company reporting. It only serves the purpose to show how complexity can change by 
applying an XBRL data model. 

Figure 12: Adequacy of analysed standards 

The rating scale shown in figure 12 again is from “ “ (very high complexity) to 
“+++” (very low complexity). Because at the moment no multidimensional extended 
XBRL GL taxonomies occur in practical use only multidimensional XBRL FR tax-
onomies are taken into consideration for the middle column. 

4.1 Import/Export

The import and export of XBRL GL data shows is easiest possibility since it is about 
very simple (hierarchal) structured data. Processing of XBRL FR data is slightly more 
complex due to checking of equivalence predicates for context and unit information 
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demands a collection of functions. The evaluation of equivalence predicates is required 
for detection of duplicates when reported data is collected in a central database or re-
pository. Multidimensional taxonomies often require a conversion of star or snowflake 
schema into the XBRL dimensions format. In doing so special XBRL characteristics 
must be taken into account. The XBRL dimensions can cause implementation prob-
lems in relational databases, for instance representations of so called typed dimensions
or references to a dimension’s member. 

4.2 Plausibility Checking (Validity Checking) 

XBRL FR is a proper standard for validation of financial information. The extra infor-
mation at the metadata level (e.g. calculation instructions) provides a set of plausibility 
rules. The metadata’s expression power is indeed limited, but extensible. In the XBRL
GL taxonomy relatively little information is at the metadata level as compared to 
XBRL FR taxonomies. Multidimensional facts with their definite dimension assign-
ment are in theory well suited for validation, but currently proper tools to describe 
plausibility rules for multidimensional facts in a simple way are missing. Moreover 
those checks require considerable processing power which will probably require well 
optimized OLAP applications on top of the classic multidimensional data warehousing 
data models. 

4.3 Mapping

The description of mappings to XBRL GL data is easy to accomplish because of its 
relatively simple data structure. The mappings in conjunction with XBRL FR taxono-
mies turn out to be slightly more complex. In contrast to mappings of XBRL GL tax-
onomies for XBRL FR mappings the references between context, unit and fact infor-
mation have to be considered more carefully. Mapping rules for multidimensional tax-
onomies could turn out to be significantly more elaborate for reasons related to the 
dimensional context of facts. A considerable (manual) effort has to be spent for the 
creation of dimension mappings. Furthermore, dimensional taxonomies restrict a facts 
value space of hypercubes spanned by its dimensions. This restriction has to be vali-
dated statically during the creation process of the mapping or (if this is not possible) 
dynamically at run time of fact conversion.. 

4.4 Transformation

Transformations to the XBRL GL format are very complex by reason of its deep struc-
tured data format. The creation of deep structures requires heavy use of GroupBy op-
erations. On the other hand transformations from XBRL GL to other formats are simple 
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because XML languages provide excellent traversal mechanisms to navigate deepl 
nested structures. 

Transformations into XBRL FR taxonomies and multidimensional taxonomies are 
simpler than to XBRL GL because the results of groupBy and aggregation operations 
are reflected by XBRL FR’s context structure. Thus, there is no need to restructure in-
termediate query result. XBRL FR can be easily transformed into various target for-
mats thanks to their multidimensional context properties that serve most query crite-
rions without complex modifications.  

4.5 Querying

XBRL GL data can easily be processed by XML query languages due to their stable 
structure. Efforts for querying XBRL FR data are, however, significantly more difficult 
because of the requirement to join context and unit properties via XBRL’s contextRef 
and unicRef attributes. Conversely, filtering and selection of data is facilitated by ac-
cessing context and unit properties. In reporting the groupBy operation is frequently 
used. This particular operation can be best applied to multidimensional XBRL data 

5 Usage of XBRL Standards 

If XBRL as data exchange format is adopted in the whole information supply chain 
process it will be most unlikely that all information in the data flow from data sources 
up to the final publishing process would be implemented solely in XBRL. The follow-
ing figure 13 shows a simple example of a reporting process. 

Figure 13: Example of a reporting process 

In this example data from a subsidiary’s single closing is extracted from an ERP sys-
tem with XBRL GL. The XBRL GL instance is imported into a central data warehouse 
at the parent group. For this step the XBRL GL instance is imported into a relational 
database which serves as basis for incremental updates to data warehouse’s OLAP 
(Online Analytical Processing) cubes. Currently no XBRL-based standard tools exist 
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for this purpose. For data import into relational databases highly optimized bulk load 
toolkits exist to avoid large quantities of transactions.  It is not likely that XBRL-based 
implementations will replace performance optimised bulk load toolkits in the short 
term.

Within the OLAP cube, financial information for report generation purposes is consol-
idated. Subsequently the relevant aggregated information is exported into an XBRL 
FR instance which mirrors the group’s chart of accounts. Finally this XBRL FR in-
stance is transformed to another XBRL FR instance for external reporting to satisfy for 
instance a stock exchange’s quarterly report requirements. 

In this example there exist three transitions between non-XBRL and XBRL formats: 

1. ERP data export to XBRL GL

2. XBRL GL import into a relational database (a typical Extract-Transform-Load 
application)

3. OLAP cube data export to an XBRL FR instance 

The fact that XBRL is an XML format eases the implementation of these transitions. 
In the following we cite examples of non-XBRL standards that facilitate transition 
steps: 

For the data export from relational databases (1.) respectively OLAP cubes (2.) there 
are standards which serialise query results in XML, e.g. SQL/XML or XML for Anal-
ysis.

SQL/XML (ISO/IEC 2006) is an extension to SQL (ISO/IEC 2003), which belongs to 
the ANSI/ISO SQL 2003 standard. SQL/XML offers an automated transformation 
from SQL query results into XML output documents (XML result serialisation). XML 
for Analysis (Simba Technologies Inc. 2007) is a standard suited for client applica-
tions which enables queries on multidimensional data sources. For expressing queries 
in XML for Analysis, the multidimensional query language MDX is applied. The re-
sults are serialized in a given XML format of the XML for Analysis standard. The op-
posite way round to import XBRL into OLAP cubes no standardized XML formats are 
in place. 

Utilisation of these standards facilitates creation of XBRL formats; because transfor-
mations to XBRL can be solely accomplished using XML-based transformation Stan-
dards and no type mappings (e.g. JDBC to XML schema) between basic types is ne-
cessary. 
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6 Conclusions

If XBRL becomes accepted in future enterprise reporting scenarios, the inversion of 
the data flow in the reporting process will cause new challenges. For example, auditing 
applications may well require reverse traversal of the information supply chain. Figure 
14 points out how the process of XBRL and XML-facilitated auditing applications 
could work. If all information accrued in the reporting process is collected in a central 
XBRL repository the mapping description (red documents) combined with the XBRL
FR and XBRL GL documents would expose information about the origin of facts in a 
financial statement. If the transformation functions and the results of intermediate re-
sults in the enterprise reporting process of figure 14 are stored in a central repository, 
there is a great chance that an auditing application would require less effort to archive 
and access all relevant information and can provide more intelligent auditing methods 
as well. 

Figure 14: Transformation functions and the results of intermediate enterprise reporting process 

The severest problem at the so called drill-down or drill-around is likely to be data 
access over system boundaries. A central XBRL repository for storing reporting facts 
and data mappings promises significant advancement. However, some problems of 
bidirectional mappings persist and need to be solved. A common problem is that for 
aggregation functions there is no inverse drill-down function back to the original facts 
available. Just like aggregation functions many other transitions along the reporting 
supply chain are described by functions that cannot be inverted. This is stressed by 
another example about a group consolidation process shown in figure 15. The involved 
complexity in consolidation leads one to suspect that a drill-down to subsidiary’s indi-
vidual report and the discovery all relevant documentation materials to understand the 
purpose of bookings and reclassifications is hard to realise. 
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Figure 15: Group consolidation process 

An important prerequisite to improve drill-downs are mapping descriptions which 
support efficient analysis queries. For that purpose suitable XBRL standards not yet 
exist. Combined with the versatile and extensible meta information which XBRL pro-
vides serious improvements seem to be possible. 
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