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Abstract 
Regulators and banks have identified the necessity of a more holistic and harmonized approach for financial 
regulatory reporting than the current approach of "just" adopting new regulations to decrease the reporting 
burden on banking industry. Thus, new platform-based reporting frameworks for supervisory and 
statistical reporting of banks are being discussed to foster more efficient processing and reporting of data 
in Europe. Toward this goal, we use the e3-value method to model the ecosystem of emerging financial 
regulatory reporting frameworks based on publicly available laws, legal documents, guidelines published, 
consultations and industry surveys by supervisory authorities. Extending Ghazawneh & Henfridsson (2013) 
conceptualizations of boundary resources, the paper reveals that the boundary resources for financial 
regulatory reporting platforms will have to be co-created with the emerging regulatory reporting framework 
itself as foundation for the boundary resources and the regulated entity (i.e. banks) as they require the 
control about their sensitive data. 
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Introduction 
The banking industry has been historically regulated by government authorities and central banks at the 
national level (Quaglia 2008). The timely implementation of new regulatory reporting requirements, 
different competent authorities for banking supervision at the national and supranational level, and lack of 
precise specifications resulted in partly redundant and non-harmonized data collection schemes, including 
the lack of overall data and reporting standards, have increased the reporting burden on banks (European 
Central Bank 2018a; Kardorf 2018; Kienecker et al. 2018; Kumar 2018) as well as for regulators (Piechocki 
2016). Until recently, the reporting requirements for European banks used a template-driven approach to 
submit the processed data to the national or supranational competent authorities. The implementation of 
such a template-driven approach is partially based on different data repositories, i.e. accounting, risk, and 
regulatory data, facilitates the implementation of data silos, dedicated processing steps for different reports 
as well as manual processes such as corrects and reconciliation between different repositories (Bier et al. 
2018; Broersen and Koppen 2017; European Commission and Financial Stability Financial Services and 
Capital Markets Union 2019; Kienecker et al. 2018; Kumar 2018). Aggravating to this, regulatory bodies in 
Europe have indicated that the reporting of granular data will be intensified in the future to fulfill their 
duties in the future (Bier et al. 2018; Cœuré and European Central Bank 2017). 

Recently, new platform-based reporting frameworks for supervisory and statistical reporting of banks are 
being discussed by regulators and the banking industry to foster more efficient processing and reporting of 
data in Europe. In particular, the following frameworks which exist or are in development, the Integrated 
Reporting Framework (IReF) (European Central Bank 2018a; European Central Bank 2019b), Banks’ 
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Integrated Reporting Dictionary (BIRD) (European Central Bank 2019f) and the already existing Data Point 
Model (DPM) of the European Banking Authority (European Banking Authority 2019). These frameworks 
drive a paradigm shift in banking supervision from an template-driven reporting to a standardized, 
comprehensive reporting framework that would enable a platform-based ecosystem for the processing of 
supervisory and statistical reporting data for banks in Europe (Bier et al. 2018).  

With this development, platform owners get the opportunity to enter the banking supervision market to 
implement platform-based solutions for the emerging financial regulatory reporting frameworks (Hagiu 
2014; Yoo et al. 2010). Boundary resources that define the interface between the platform owner and third-
party developers are traditionally governed by the platform owner (Karhu et al. 2018; Prügl and Schreier 
2006). As financial reporting ecosystems are highly regulated, platform owners are forced to co-create their 
boundary resources with additional influences. Recognizing this interdependence, researchers did not 
analyze the implications for boundary resources in highly regulated industries (de Reuver et al. 2017). 
Another complicating factor is that boundary resource relevant laws, legal documents, guidelines and 
reporting frameworks in Europe are fragmented in different documents and documented by different 
institutions. Therefore, literature does not provide how these emerging financial reporting frameworks can 
be holistically integrated into the current state of the financial regulatory reporting ecosystem. Toward this 
goal, and to trigger further research, this paper answers the following research questions: How does the 
ecosystem of emerging financial regulatory reporting frameworks in Europe look like and which 
implications for the boundary resources evolve?  

Digital Platforms Boundary Recourses  
In the past decades, software platform ecosystems such as Google’s Android, Apple’s iPhone operating 
system (iOS) and Salesforce’ Customer Relationship Management platform have emerged as successful 
software models in the B2C and B2B markets replacing the traditional development of proprietary software 
product lines. Tiwana et al. (2010) describe software platforms as “the extensible codebase of a software-
based system that provides core functionality shared by the modules that interoperate with it and the 
interface through which they operate”. However, third party developers play a significant role in the success 
of ecosystems surrounding software platforms by sourcing innovations and co-creating value through the 
development of non-proprietary applications on the platform (Bosch 2009; Boudreau 2012). Therefore, the 
platform owners must provide the resources to enable third parties to develop applications (Prügl and 
Schreier 2006). These resources are referred to as boundary resources, which are software tools and/or 
regulations that define the interface between the platform owners and third-party developers (Ghazawneh 
& Henfridsson (2013). Typical examples for boundary resources are for instance application programming 
interfaces (APIs), software development kits (SDKs), app stores, software libraries, licenses and guidelines 
(Bianco et al. 2014; Eaton et al. 2015; Ghazawneh and Henfridsson 2013; Karhu et al. 2018; Skog et al. 
2018). Further research shows, that the boundary resources can be subdivided into technical and social 
boundary resources (Ghazawneh 2012). The technical boundary resources are further classified into 
application and development boundary resources (Bianco et al. 2014). Notably, boundary resources are not 
static and can undergo changes due to the interaction between the platform owners and platform users 
(Eaton et al. 2015), or changes in the platform itself to include new value-creating processes (Skog et al. 
2018). Existing studies focus either on the platform owner balancing the platform control with boundary 
resources (de Reuver et al. 2017; Hein et al. 2020) or distributed actors that collectively tune boundary 
resources (Eaton et al. 2015; Islind et al. 2016). Thus, research is missing a detailed holistic analysis of 
forced co-creation of boundary resources by authorities; it is largely focused on platform and third-party 
developer interoperability (Riasanow et al. 2019; Riasanow et al. 2020). 

Research Approach 
This work uses a qualitative research approach based on publicly available legal documents, guidelines 
published, consultations and industry surveys by supervisory authorities, and other publicly available 
articles and studies providing insights on the current financial regulatory reporting ecosystem and 
emerging financial reporting frameworks. For this work, we define the term ‘regulatory reporting’ as the 
supervisory and statistical reports that have to be compiled and submitted by banks to the competent 
authorities on a regular basis, e.g. monthly, quarterly or annually (European Central Bank 2019f; European 
Commission and Financial Stability Financial Services and Capital Markets Union 2019), excluding 
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financial transaction specific reporting obligations (European Union 2012a; European Union 2015). We 
investigate the reporting obligations for significant banks based in Germany as a surrogate case for the 
European banking sector. We conduct a four-step research approach and develop the ecosystem of 
emerging financial regulatory reporting frameworks to get an inter-organizational overview. We first 
identify the entities in the ecosystem and the values streams between them. Second, we present the 
ecosystem based on previously identified entities and value streams. Third, we propose an extension of the 
boundary resource model by Ghazawneh & Henfridsson (2013) using qualitative content analysis. Next, we 
validate the ecosystem as well as our proposed model with five semi-structured expert interviews.  

For the first step, we used laws, regulations, directive, guidelines, and circulars of regulatory authorities at 
the European and national levels as well as consultations and industry surveys to derive the entities in the 
ecosystem. In general, the publicly available documents empower and define the competences of the 
relevant authorities, and determine reporting obligations of banks such as frequency, format and who to 
report to. Although the central bank of Germany (Deutsche Bundesbank) officially informs the reporting 
banks in Germany about new or changed reporting requirements with a circular or with an official 
notification, the publicly available legal documents are the only source of information regarding specifics 
on the content, form, and reporting frequency of the regulatory reports and dependencies. This led us to 
capture the main established and emerging entities and value streams, which are representative of the 
ecosystem of emerging financial regulatory reporting frameworks covering statistical and supervisory 
reporting for banks in Germany. We extracted all documents listed in Table 1 on November 20, 2019 from 
EUR-lex and comparable sources.  

Document Source Analyzed Reference 
General guidelines from the Federal Financial 
Supervisory Authority and Basel Committee 
on Banking Supervision 

Basel Committee on Banking Supervision (2013); Federal Financial 
Supervisory Authority (BaFin) (2017a); Federal Financial 
Supervisory Authority (BaFin) (2017b) 

Statistical Reporting System Germany Act on the Central Bank of Germany (BBankG); Central Bank of 
Germany (2019b) 

European Statistical Reporting European Central Bank (2016); European Union (2012b); 
European Union (2016) 

Banking Supervision Germany  German Banking Act (KWG); Large Exposures and Million Loan 
Regulation (Großkredit- und Millionenkreditverordnung – 
GroMiKV); Solvency Regulation (Solvabilitätsverordnung - SolvV) 

European Banking Supervision European Banking Authority (2018b); European Central Bank 
(2018b); European Parliament and the Council (2013a); European 
Parliament and the Council (2013b); European Parliament and the 
Council (2014); European Parliament and the Council (2019); 
European Union (2013); European Union (2014) 

Current Reporting Frameworks in Europe 
and Germany 

Central Bank of Germany (2019a); European Banking Authority 
(2018a); European Banking Authority (2019); European 
Commission and Financial Stability Financial Services and Capital 
Markets Union (2019) 

Emerging Reporting Frameworks European Central Bank (2015); European Central Bank (2017); 
European Central Bank (2018a); European Central Bank (2019a); 
European Central Bank (2019b); European Central Bank (2019c); 
European Central Bank (2019d); European Central Bank (2019e); 
European Central Bank (2019f); European Parliament and the 
Council (2019) 

Regulatory Reporting Software Hrynko et al. (2018) 

Table 1. Dataset for the ecosystem development 
To collect the relevant legislative acts, we researched the legal basis of the competent authorities involved 
in regulatory reporting on European and German levels which led to a sample of 20 main legislative acts 
that determine the competences of these authorities. In the next step, we identified the relevant legislative 
acts regarding regulatory reporting drafted by these authorities defining the reporting requirements to 
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banks. Overall, we derived a set of 34 documents (Table 1).  We first conducted a structured content analysis, 
including an inductive category development based on Mayring (2010)) and Miles and Huberman (1994)). 
With this method, we identified a set of 15 ecosystem entities as well as the value streams between them. 
We established inter-coder reliability to ensure consistent coding. Two experienced raters independently 
coded the 34 documents. Before both the raters started coding the documents, they coded a test document 
to become familiar with the coding scheme and then compared their coding for calibration. All authors 
confirmed the final coding of each document and discussed the coding discrepancies until we reached a 
consensus; this helped eliminate individual disparities (Bullock and Tubbs 1990). For example, we coded 
European Banking Authority as “EBA” based on the legal basis that the “EBA shall develop draft 
implementing technical standards to specify the uniform formats, frequencies, dates of reporting, 
definitions and the IT solutions to be applied in the Union for the [supervisory] reporting” (Article 99(5) – 
Regulation 575/2013). We used the same approach for identifying the value streams but combined the 
document information with secondary publicly available information from public consultancy cases, 
reports, press articles, or annual reports. For example, we coded the value streams between “Bundesbank” 
and “Bank” as the definition of reporting requirements and submission of statistical reports according to 
section 7(1) of the German Banking Act. After both the raters completed the coding, we used Krippendorff’s 
(2004) Alpha to determine inter-coder reliability. The results indicated an Alpha of 0.89, reflecting 
acceptable inter-coder reliability (Krippendorff 2004).  
In the second step, we used the e³-value method to visualize the ecosystem of the emerging financial 
regulatory reporting frameworks based on the identified entities and the value streams between the entities. 
The e³-value method is a business modeling methodology to elicit, analyze, and evaluate interrelations from 
an ecosystem perspective. It is used to evaluate the economic sustainability of the ecosystem by modeling 
the exchange of things of economic value between entities (Gordijn and Akkermans 2003; Riasanow et al. 
2018). 
In the third step, drawing on qualitative content analysis following Mayring (2010) and Miles and 
Huberman (1994), we extended the boundary resource model by Ghazawneh & Henfridsson (2013). We 
derived the added influence on platform boundary resources by comparing the analyzed theory with the 
modeled financial platform-based regulatory reporting ecosystem due to emerging regulatory frameworks. 

In the fourth step, we conducted five interviews with experts from the financial industry to validate the 
ecosystem. We used a semi-structured technique (Myers and Newman 2007) to interview two executives 
from leading strategic as well as technology banking consultancies (I1, I2), a head of department for 
regulatory reporting of a significant bank (I3), a project lead for large-scale projects in banking and IT also 
at a significant bank (I4), and an expert on data harmonization for regulatory reporting (I5). The 
interviewees either work in a leading strategic position or information technology-related function 
(Goldberg et al. 2016) and have privileged access to information and knowledge on the subject (Bogner et 
al. 2009). This allowed us to draw from extensive knowledge and different insights from various companies. 
We conducted the interviews in February 2020. The interviews were recorded and transcribed afterwards 
and took about 60 minutes on average. To validate the ecosystem and our proposed boundary resource, we 
discussed the entities, value streams of the proposed ecosystem, and our proposed boundary resource 
model with experts. 

Moving to a platform-based ecosystem for regulatory reporting 
Due to emerging financial reporting frameworks, the way banks do regulatory reporting is transforming. 
This is particularly due to potential new market entrants like digital platforms. To model the ecosystem of 
the financial industry, we follow the approach of Gordijn and Akkermans (2003). This paper focuses on 
banks and banking groups in Germany. The identified entities, a representative bank (with its IT 
department and business units), the standardized reporting framework (with its working groups and the 
reporting framework), other European National Competent Authorities (NCA), the European Banking 
Authority (EBA), the European Central Bank (ECB), the German Central Bank (Bundesbank) and the 
Federal Financial Supervisory Authority (BaFin). The composite actor cloud computing service represents 
the service as perceived by banks and regulatory authorities. Therefore, the composite actor is comprised 
of the roles Infrastructure Provider, Platform Provider, Application Provider and Market Platform. Roles 
within this composite actor may offer objects jointly with other roles, but they may also offer objects on 
their own (Böhm et al. 2010), as shown in Figure 1. 
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Due to the emergence of harmonized and comprehensive reporting framework covering statistical and 
supervisory reporting requirements including IT-ready specifications, a significant impact on the ecosystem 
for regulatory reporting by shifting the value-creating processes to different entities can be observed. As 
Figure 1 shows, the BIRD working and expert groups comprise representatives from the ECB, EBA, NCAs 
and the banking industry that consolidate the relevant legislative acts and develop the underlying data 
model and transformation rules in an IT-ready format. Similarly, for the IReF, the European System of 
Central Banks (i.e. the ECB and the European NCBs) develops the reporting framework in collaboration by 
consolidating the statistical reporting requirements, potentially including additional national reporting 
requirements. Hence, the traditional key-value activity is performed within banks and platform owners to 
consolidate all legislative acts to derive the respective regulatory reporting requirements, and to specify the 
IT-ready requirements for reporting solutions shifts to the reporting framework specification. The different 
competent authorities lay down their legislative acts including the reporting requirements, which will be 
incorporated in the standardized reporting framework by the work of expert groups. The result is a publicly 
available, comprehensive reporting framework including IT-ready specifications. In return, the competent 
authorities receive a coherent set of reporting data from the banking industry to ensure the stability of 
financial markets. 

 

Figure 1. Ecosystem in Europe with the introduction of a standardized platform 
reporting framework 

The specifications of the reporting framework are a public good for all interested entities. For banks, after 
the initial adoption, the reporting framework will reduce the burden for the implementation of new or 
changed reporting requirements, thus the cost of compliance. Furthermore, the standardization of the data 
interface between the banks’ internal IT system and the reporting framework reduces the complexity to 
switch to another reporting solution significantly. Hence, the currently existing lock-in effect for traditional 
regulatory reporting solutions will be diminished by this standardization.    
Platform owners can also easily adopt the new reporting logic into their software framework as the 
specifications are clearly defined. Hence, any future changes to the reporting requirements require less 
effort for the development of the reporting software, which will help software firms reduce cost. However, 
for software firms, the coverage of regulatory reporting requirements and the functional scope are the key 
value propositions. They invest and have invested significant effort and knowledge into the development of 
a software internal data model and transformation rules to cover as many regulatory reporting 
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requirements from different authorities to create a unique selling point for their product. The publicly 
available comprehensive reporting framework will replace this intellectual property. Therefore, the value 
created by the regulatory reporting platform is reduced to the provision of a platform-as-a-service with 
additional features e.g., GUI, data analysis, workflow, and documentation tools. This is the reason why a 
new, standardized reporting framework poses a fundamental risk to the current business model for the 
software firms providing regulatory reporting software as the key value will be commoditized by public good 
and shifted to a platform-based solution. 
The data processing steps to compile the regulatory reports can be centralized within a reporting platform 
as these processes are standardized with the application of a comprehensive framework. BIRD, for example, 
provides a harmonized data model that specifies data to be extracted from the banks’ internal IT systems 
as well as standardized data transformation rules, which are required to produce regulatory reports 
(European Central Bank 2019f). A reporting platform using the reporting framework will provide a 
standardized data interface, i.e. the BIRD Input Layer, followed by standardized data processing steps 
specified through the reporting framework. Hence, this input layer represents the ideal interface from the 
banks’ internal IT systems and architecture to a regulatory reporting platform. Additionally, the 
standardized data interface will reduce the complexity for banks to switch between reporting platforms, 
thus enforcing a stronger competition among third party software providers. An opportunity to increase the 
variety of functionalities and foster innovation for software platform is the creation of a software and 
services ecosystem by opening the software platform to third party developers and users. The successful 
creation of a software ecosystem around a software platform supports the software leadership of the 
platform (Bosch 2009; Boudreau 2012). The methodology to foster and control the cooperation with third 
party developers are the boundary resources. The key value proposition of regulatory reporting data is the 
high quality, granular and harmonized data across the different domains of risk, accounting and master 
data. However, this set of unique data is currently often only used to comply with regulatory reporting 
obligations, instead of leveraging the data for internal purposes and management decisions. Hence, any 
additional functionality or application developed by third parties will most likely be related to the 
processing and usage of the reporting data.  

Discussion 
With a financial regulatory platform, additional applications offering services beyond the core reporting 
functionality can be integrated into the reporting platform through the platform’s boundary resources. The 
platform owner, banks using the reporting platform, or other third-party firms, e.g., RegTech and FinTech 
firms are potential developers of additional applications. Boundary resources enable the efficient 
development of third party applications for software platforms. Ghazawneh & Henfridsson (2013) proposed 
a boundary resources model describing the interaction between the platform owner and third-party 
developers. The platform owner designs the boundary resources in order to secure the platform’s integrity 
and source variety and innovation to the platform. Third-party developers use the boundary resources to 
develop applications. 
As our analysis for the ecosystem of emerging financial regulatory reporting frameworks based on a 
standardised reporting framework shows (Figure 1), the boundary resources for financial regulatory 
reporting platforms will have to be co-created. We propose to extend the boundary resources model of 
Ghazawneh & Henfridsson (2013) by two additional dimensions, the regulated entity (i.e., the banks) and 
their reporting data, and the regulatory authorities providing the reporting framework (Figure 2). The 
interviews confirmed that the platform users, i.e. the banks, would definitely require that the platform 
boundary resources reflect their needs. Hence, banks will significantly influence the design of the boundary 
resources of the regulatory reporting platform. The interviewees stated specifically the importance of 
‘control by the banks for their sensitive reporting data’ (I1 + I2) combined with ‘data security and privacy’ 
(I4) and that the platform needs to provide a ‘high degree of transparency [for third party applications] and 
data governance’ (I3). Beyond the obvious foundation by the regulator for the design of boundary resources, 
one interviewee mentioned the idea that the regulatory reporting ‘platform could receive some kind of 
certificate from the regulator’ (I5). Thus, the regulatory authorities might also influence the design of the 
boundary resources (Figure 2).  
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Figure 2. Boundary Resources Model for a Financial Regulatory Reporting Platform 
extended from Ghazawneh & Henfridsson (2013) 

With an open regulatory reporting platform, the platform owner can extend its business model by sharing 
revenues with the third-party developers, which can extend the platform by additional components. 
Furthermore, banks can use the platform to develop applications for their own needs. These applications 
could be also shared or licensed among other platform users, i.e., other banks. Additionally, besides 
technical boundary resources such as APIs and SDKs, the platform owner can create social boundary 
resources like developer and user forums for the platform, including the interaction of third-party 
developers with end users. Overall, a regulatory reporting platform with an ecosystem of additional 
applications and services offered by third parties creates exciting opportunities for new innovation and co-
creation patterns within the specific RegTech and FinTech industries (Schreieck and Wiesche 2017). 

Limitations and Future Research 
Our study is subject to limitations. First, the model is limited by the information provided by the analyzed 
documents and our coding of the entities. However, we established inter-coder reliability among two 
independent coders with an Alpha of 0.89. Second, we conducted five semi-structured interviews with 
experts from the financial industry to validate the proposed ecosystem and our extended boundary resource 
model. Third, drawing on the overall ecosystem, our analysis relies on the European financial regulatory 
reporting ecosystem and the current state of emerging financial regulatory reporting frameworks 
DPM, BIRD, IReF. Nevertheless, all coded documents indicate that these or similar platform-based 
approaches will provide new overarching frameworks. 
First, it interests us to examine if the influence of emerging financial regulatory frameworks and banks on 
reporting platforms’ boundary resources is observable in further countries, such as the American financial 
regulatory reporting ecosystem. Second, the co-creation of boundary resources should be analyzed in 
further contexts and across industries. Current anticompetitive practices of digital platforms build upon the 
control of platform owners to illegal use their boundary resources to give their services unfair advantages 
(e.g. Google used its Mobile Application Development agreement to strengthen dominance of its search 
engine) (Edelman and Geradin 2016). Co-creating boundary resources with regulatory institutions might 
help prevent the clear threat of anticompetitive behavior. 

Conclusion 
This paper presents the ecosystem of emerging financial regulatory reporting frameworks based on 15 
entities and value streams, which were identified by a structured content analysis of the data of 34 official 
documents. New financial regulatory reporting frameworks enable a paradigm shift to a platform-based 
financial regulatory reporting ecosystem, which has implications for the boundary resources of the 
emerging platform-based financial regulatory reporting solutions and thus affects the whole ecosystem. We 
extended boundary resources model for a financial regulatory reporting platform from Ghazawneh & 
Henfridsson (2013) with the regulatory reporting framework itself as an external factor acting as foundation 
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for the boundary resources and banks as they require the control about their sensitive data. Our modelled 
ecosystem can help banks as basis for innovative holistic reporting solutions. We encourage all actors in the 
financial regulatory reporting ecosystem to actively engage with the discussed emerging regulatory 
reporting frameworks for a holistic and harmonized solution of financial regulatory reporting. 
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