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Digital Regulatory Reporting (DRR) is a joint Financial Conduct 
Authority (FCA) and Bank of England (BoE) initiative with the vision 
of making the current regulatory reporting process more accurate, 
efficient and consistent. To date, two phases of work have been 
completed by the regulators and the seven participating banks1   
to explore how this vision could be realised.

i.   DRR Pilot Phase 1 (June – December 2018)  
The focus of this phase was to explore how the regulatory reporting process could be 
automated by writing and executing regulation expressed in a Machine Executable 
Regulation (MER) format that referenced a common data model, and to develop options 
for the Target Operating Model (TOM) required to support digital regulatory reporting; and

ii.   DRR Pilot Phase 2 (February – October 2019) 
The focus of this phase was to determine technical options for how DRR could be 
implemented, with a focus on exploring the use of Domain Specific Languages (DSLs) 
to generate MER and to assess the viability of DRR by modelling the cost-benefit 
business case for multiple implementation scenarios.

This report was commissioned by the FCA and BoE who appointed PA 
Consulting to review key outputs from both phases of the DRR Pilot and  
to help shape the priorities for Phase 3 of DRR. PA Consulting enlisted 
London-based financial technology firm Suade Labs Limited, for technical 
support to provide assurance on the Pilot phases of the DRR.  
The scope was limited to focus on the following areas: 

•   Operating Model (a representation of how an organisation delivers value and 
operates) Review; 

•  Machine Executable Regulation Review; and

•  Implementation Review.

These areas form the basis of this report’s three main chapters. A brief overview and key 
recommendations for the future development of DRR are summarised in the following table. 

EXECUTIVE SUMMARY 

Section Operating Model Review

Overview •    Good progress has been made in Phases 1 and 2 of the DRR Pilot to define the Target  
Operating Model capabilities which are required to enable a DRR solution.

•    At this point, there remains no clear agreement from DRR participants as to how these  
capabilities should be distributed between organisations; however, these findings will be fed 
into the regulator work programmes going forward. 

•    Four potential operating models for the DRR solution have been identified. This section outlines the 
relative benefits of each and identifies two approaches that should be considered further.

•    While more work is required to agree the technical capabilities of DRR before an operating  
model can be precisely defined, early decisions concerning the DRR operating model can be made.

Recommendations •    The function of generating regulatory reports should remain decentralised so that firms can 
implement their own solutions based on a set of open standards.

•    Two approaches to issuing and managing standards should be considered:

        i.    Setting up a new, independent platform to enable industry alignment and cooperation; and 

        ii.    Keeping standards issuance and management in-house at the regulator, which is  
likely to be quicker to implement in the short-term.

Section Machine Executable Regulation Review  

Overview •    The DRR team investigated three approaches to converting natural language regulation into  
a machine executable format: 

        i.  direct translation of regulation into machine executable code; 

        ii.   leveraging Natural Language Processing (NLP) to convert natural language regulation  
into machine executable code; and 

        iii.  drafting regulation in a DSL, followed by automatic conversion into a machine executable format. 

•    The team determined that the DSL approach presented the best option for fulfilling the DRR 
requirements of enabling accuracy, inclusivity and scalability to an automated reporting process. 

•    The DRR team investigated two approaches in detail: Semantic Business Vocabulary Rules 
(SBVR); and the Common Domain Model (CDM) – a data model based on the Rosetta DSL, 
initially developed by International Swaps and Derivatives Association (ISDA) for firms to 
improve the efficiency of derivatives trading and lifecycle of trades, but it is now extending to 
other markets and products beyond derivatives. 

•    Neither SBVR nor CDM are being actively used in industry and both require further  
functionality before they could be used to write MER. Therefore, these approaches are not 
yet viable solutions for DRR at scale. However, this may change in the future as a number of 
production projects are working to implement the CDM and SBVR.

Recommendations •    The DRR team should continue to monitor how NLP and DSL technologies develop in industry 
before committing to a solution for generating MER.

•    Phase 3 of DRR should focus on the Data workstream and developing a Data Dictionary which 
precisely defines terms in the regulatory rulebook. This will improve the efficiency, accuracy 
and interoperability of the current reporting process, as well as providing the foundations for 
automating the reporting process in the future.

Section Implementation Review

Overview •    The team identified that DRR should adopt an iterative delivery approach and focus on  
incrementally releasing new capability, to quickly deliver value to industry and the regulators 
at the lowest achievable cost.

•    The interviews identified several challenges regarding DRR’s vision, senior sponsorship,  
ways of working, and business case articulation, which must be overcome to enable  
DRR to start delivering benefits.

Recommendations •    Define a clear and harmonised DRR vision and secure sponsorship from the most senior levels 
of the FCA and BoE.

•    Adopt an agile development approach to create a DRR working test case. 

•    Develop a broader benefits case for DRR which goes beyond potential industry cost savings.

Section overviews and key recommendations:

1 Barclays, Credit Suisse, Lloyds, Nationwide, HSBC, NatWest and Santander
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1  Introduction 
1.1 Background and context

1.1.1 What is regulatory reporting 

Regulated firms submit information to regulators so that 
they can assess the health and conduct of firms both 
individually and at an industry level. This process is called 
regulatory reporting.

Regulatory reporting is a vital component of the supervisory 
process and one of the core regulatory mechanisms for 
examining whether the firms they supervise are complying 
with regulation. Regulatory reports include data on 
companies’ financial health, risk profiles, and specific 
information about the products and services that they are 
providing. Effective regulatory reporting should provide 
regulators with accurate, reliable and detailed information 
about regulated firms and is also efficient, traceable and 
quick for industry firms to supply. If regulatory reporting 
can meet these criteria, then it provides the regulator with a 
powerful tool to understand market, firm and consumer risk, 
enabling them to identify and mitigate harms.  

1.1.2 The scale of the regulatory reporting challenge 

Since the financial crisis, the regulatory rulebooks have grown. 
The complexity and cost of regulatory reporting has grown 
alongside this. Many regulated firms have communicated 
to the FCA that regulatory reporting has become overly 
complex, time consuming and costly. The Summary Report of 
the Public Consultation on the Fitness Check on Supervisory 
Reporting2 estimated that most firms’ regulatory reporting 
costs are around 1% of their operating costs. The total 
estimated costs for UK banks are £2bn – £4.5bn a year3.

The increasing volume of regulatory reports which need to 
be submitted is a significant reason why these costs have 
become so high. It is estimated that this year (2020), financial 
regulations globally will surpass 300 million pages4. The FCA 
regulates over 58,000 firms and the PRA regulates over 1,500 
firms – most of which must submit regulatory reports as part 
of their regulatory requirements. There are inefficiencies in 
the current process which can be improved to reduce the cost 
burden on regulated firms. More importantly, improvements 
to the regulatory reporting process could enable regulators 
to understand and manage risk more effectively, and better 
deliver their statutory objectives. 

The current regulatory reporting process has evolved from 
a historic approach to drafting and issuing new legislation. 
This involves the following set of processes: 

i.  Policies and regulations are drafted. This includes 
extensive industry consultation and multiple stages of 
drafting and review;

ii.  Regulation is published in English and issued to regulated 
firms. These natural language rules are supplemented by 
technical documents such as Excel, XSD and XBRL;

iii.  Regulated firms assess the impact of the regulation on 
their business and set out the technical requirements  
that define the data they need to provide in their 
regulatory reports;

iv.  Firms find the right data, identify the data points  
that are required for each regulatory requirement,  
and structure the data in the format requested by  
the regulator to generate the regulatory report.  
Parts of this process are often outsourced to  
third-party technology or professional services firms, 
although this is also conducted in-house by  
larger financial institutions;

v.  Regulatory reports are submitted to the regulators. An 
FCA owned platform called GABRIEL is the most used 
platform for FCA and BoE submissions. It is currently 
being upgraded in a programme called The Future of 
Data Collections in order to improve the user experience 
of the platform5; and

vi.  Submissions are passed through GABRIEL and other 
submission platforms to FCA and BoE operational 
systems which perform checks on the data before it is 
analysed by supervisory teams, who use the data to 
inform their supervision of the firm and industry.

The biggest inefficiency in this process comes from the 
lack of consistency in how firms interpret requirements 
and source, categorise, store, and format their data. Many 
financial services providers have technology systems which 
have grown in complexity and size over several years.  
This is because the industry has often favoured short-term 
fixes over building new systems. Acquisitions have also 
resulted in the integration of systems and as a result, it is 
not uncommon for a firm to use many different systems and 
formats to store their data. The inconsistency in how data 
is specified increases the likelihood that a firm will make 
a mistake in their submission and report the wrong data, 
limiting the effectiveness of the regulatory reporting process.  
Put simply, regulatory reports can be onerous for  
firms to generate and do not always fully provide  
the regulators with a way to confidently and 
consistently monitor risks.
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2  European Commission (2018). Summary Report of the Public Consultation on the Fitness Check on Supervisory Reporting having taken place from 1 December
  2017 to 14 March 2018. https://ec.europa.eu/info/sites/info/files/2017-supervisory-reporting-requirements-summary-report_en.pdf 
3 Bank of England Future of Finance Report (2019). 
https://www.bankofengland.co.uk/-/media/boe/files/report/2019/future-of-finance report.pdf?la=en&hash=59CEFAEF01C71AA551E7182262E933A699E952FC 
4 https://techandfinance.com/2016/04/20/financial-regulations-will-surpass-300-million-pages-by-2020-says-jwg/ 
5 https://www.fca.org.uk/news/news-stories/new-platform-replace-gabriel-improve-collect-data

The key steps in this process are shown in the following diagram: 
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1.1.3 The Digital Regulatory Reporting initiative 

Digital Regulatory Reporting (DRR) is a joint FCA and BoE 
initiative with the vision of making the current regulatory 
reporting process more accurate, efficient and consistent.  
The initiative originated from the FCA’s 2016 TechSprint, 
Unlocking Regulatory Reporting6. The event explored how 
emerging technologies could reduce the regulatory burden 
on firms while delivering greater standards of compliance.  
It aimed to: 

i.  Examine regulatory sources (FCA Handbook and PRA 
Rulebook) and see how these could be represented in 
machine-readable formats; and

ii.  Investigate how blockchain technology could be used for 
automating regulatory reporting. 

Following academic research by University College London7, 
a further 2017 TechSprint and industry consultation via 
a series of roundtables in early 2018, the FCA and BoE 

formally joined forces and launched the DRR Pilot in June 
2018. For Phase 1 (June – December 2018), they were joined 
by Barclays, Credit Suisse, Lloyds, NatWest, Nationwide,  
and Santander. This level of industry participation on a 
regulator-led initiative is notable and shows the success  
of DRR in bringing together regulators and industry to  
work towards a common goal. 

The goal of Phase 1 was to explore how solutions could be 
developed in three areas: 

i. Standardising firms’ data;

ii.  Creating machine executable code versions of regulatory 
instructions for how to create and deliver regulatory 
reports; and

iii.  Developing a prototype system to create automated 
regulatory reports which combine standardised firm data 
and machine-executable instructions from i) and ii) above 
(through the investigation of blockchain technologies).

Figure 1 Regulatory reporting process diagram for FCA and Bank of England returns into Gabriel

6 https://www.fca.org.uk/events/techsprints/unlocking-regulatory-reporting-techsprint 
7 https://blockchain.cs.ucl.ac.uk/barac-project/ 
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To support these goals, the teams were divided into 
Target Operating Model, Architecture, Data, Legal, Policy, 
and Product workstreams. The outputs of this phase are 
summarised in the Digital Regulatory Reporting Pilot Phase 1 
report which was published by the FCA in December 20188. 

Phase 2 of the DRR Pilot ran from February to October 2019 
and participants from HSBC joined the team. This phase 
focused closely on the technical solutions and standards 
required for writing regulatory rules in MER format.  
There was a Planning workstream dedicated to developing  
a DRR implementation approach and analysing the viability 
of different implementation scenarios. This included 
modelling the cost-benefit viability of each scenario based 
on regulatory reporting cost information provided by over 
120 industry participants. The outputs of this workstream are 
summarised in the Digital Regulatory Reporting Pilot Phase 
2 Viability Assessment which was published by the FCA in 
January 20209. 

1.2 Review scope 

PA Consulting was selected to provide independent 
assurance of the work completed to date in Phases 1 and 
2 of the DRR Pilot, to ensure that the progress to date has 
been logical and that no obvious alternative options have 
been missed. The scope of the review was to focus on three 
workstreams, which form the basis of the primary chapters 
of this report. 

Chapter 2: Operating Model Review – The section’s focus is 
to define a set of DRR operating model options that build 
on the work done by the DRR team. The section concludes 
with an evaluation of each option and a set of findings and 
recommendations. An operating model is defined in this 
context as a representation of how an organisation delivers 
value and operates.

Chapter 3: Machine Executable Regulation Review –  
This section’s focus is to evaluate the technical approaches 
considered for generating MER, with a specific focus on  
the DSL approach, which was favoured by the DRR team. 
The section concludes with a recommendation for how DRR 
can build the foundations for MER whilst delivering more 
immediate benefits to industry and regulators. 

Chapter 4: Implementation Review – This section’s focus is to 
review the implementation approach defined in the Planning 
workstream from Phase 2. The section contains a series of 
findings and recommendations to help the DRR team achieve 
this goal in Phase 3. 

Due to time limitations, the Data, Legal and Architecture 
workstreams are out of scope for this review and a detailed 
analysis of their outputs is not presented within this report.

1.3   Review method 

The findings and recommendations in this report have been 
formed following:

•  Interviews with 11 core contributors to the DRR Pilot 
(organisations listed in Appendix 5.3);

•  A documentation review of all written outputs from Phases 
1 and 2 of the DRR Pilot; 

•  Independent research, drawing on our expert insight from 
the financial services industry; and

•  Interviews with subject matter experts on industry 
initiatives to identify learnings which may be relevant to 
DRR. This included: 

 i.     AuRep10 – the reporting platform which manages 
regulatory reporting to the Austrian Central Bank 
(OeNB) for over 90% of the Austrian banking industry;

 ii.     Open Banking Implementation Entity (OBIE)11 – the 
body set up by the Competition and Markets Authority 
(CMA) to manage the implementation of technical 
API standards for the nine largest UK banks (CMA9) 
following Payments Services Directive 2 (PSD2);

 iii.   Global Legal Entity Identifier Foundation (GLEIF)12 –  
the body which is tasked to support the implementation 
and use of the Legal Entity Identifier (LEI); and

 iv.   NordicKYC13 – An initiative from the seven largest 
Nordic banks to develop a centralised Know Your 
Customer (KYC) platform on behalf of the market.

All work was completed by PA Consulting and Suade Labs in 
February and March 2020.

88

8 Digital Regulatory Reporting Pilot Phase 1 Report 
9 Digital Regulatory Reporting Pilot Phase 2 Viability Assessment 
10 https://www.aurep.at/ 
11 https://www.openbanking.org.uk/ 
12 https://www.gleif.org/en/ 
13 http://www.kycnordic.com/ 
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2  Operating Model Review
  Summary

Good progress has been made in Phases 1 and 2 of the DRR 
Pilot to define the required capabilities for a Target Operating 
Model (TOM) that would enable a DRR solution. However,  
at this point, there remains no clear agreement from  
DRR participants on how these capabilities should 

be distributed between possible organisations and how 
accountability for the required DRR functions should  
be allocated. 

This chapter defines four potential operating models for the DRR 
solution, outlines the relative benefits of each and identifies that 
two approaches should be considered further. While more work 
is required to agree the technical capabilities of DRR before an 
operating model can be precisely defined, early decisions about  
the DRR operating model can be made. 

Key Recommendations

The function of generating regulatory reports should remain decentralised so that firms can implement their own  
solutions based on a set of open standards.

Two approaches to issuing and managing standards should be considered:

i.   Setting up a new, independent platform to enable industry alignment and cooperation; and 

ii.   Keeping standards issuance and management in-house at the regulator, which is likely to be more cost effective and quicker to implement.

2.1 Operating model workstream overview

2.1.1 Background and scope 

Phase 1 of the DRR Pilot had a TOM workstream 
dedicated to identifying the DRR vision, capabilities, roles 
of organisations in contributing towards the TOM, and 
stakeholder journey maps to develop the criteria which 
the DRR TOM would have to fulfil. The outputs of this 
workstream are documented in the Phase 1 report (see 
Appendix 5.2). The DRR TOM is not clearly defined because 
there is not yet enough known about the DRR capabilities 
and their corresponding technical solutions, which will have 
a significant bearing on the DRR operating model. 

The interviews with DRR members identified uncertainty 
regarding how the DRR capabilities and accountabilities 
should be distributed. It is important that the different options 
for distributing these capabilities and accountabilities are 
well defined to create alignment amongst decision makers 
and to ensure that future operating model work can refer to a 
commonly understood set of options. 

This chapter is therefore dedicated to defining and evaluating 
four high-level operating model options. These are distinct in 
how capabilities and accountabilities have been distributed 
amongst industry groups. In order to create operating model 
options, we identified two categories to aid our analysis: 

 Stakeholder groups – the organisations and groups of people 
who are impacted by the regulatory reporting process and 
have an interest in DRR; and

Target Operating Model assessment criteria – the assessment 
criteria against which each operating model option  
can be assessed to determine if they fulfil the  
DRR requirements.

We explore these categories in greater detail within sections 
2.1.2 to 2.1.3.

2.1.2 Stakeholder groups 

DRR will have a wide-spread impact on people and organisations 
across the UK. Through our analysis, we have identified the following 
stakeholder groups and the interest each group has in DRR:

•  Regulators – DRR will increase the granularity and improve 
the consistency of data available for regulators. This will 
provide regulators with enriched insight into the institutions 
they regulate, whilst also greatly reducing the time it will 
take for firms to respond to new reporting requests. This will 
ultimately improve regulators’ efficiency and effectiveness. 

  For the purpose of this review, the key regulators being 
considered are the FCA and the BoE, as they jointly lead 
the DRR programme. 

•  Financial Services Industry – DRR can reduce the complexity 
and cost burden of regulatory reporting by simplifying 
data collection requests and processes whilst stimulating 
innovation by moving industry onto a common data model. 
This could help remove barriers to entry in the market and 
reduce the interpretation and data preparation costs for firms.

   To date, seven of the UK’s largest financial institutions have 
contributed to the DRR programme. It is important that 
a DRR solution is also fit for purpose for smaller industry 
participants so that DRR does not create a barrier to 
entry for smaller firms or create a market bias. This would 
conflict with the FCA’s competition mandate14 and the 
small-firm perspective is something that the FCA have 
carefully considered throughout Phases 1 and 2. A well 
implemented DRR solution should lower the barrier to 
entry for new market entrants by reducing the compliance 
burden and improve competition within the industry.

14 https://www.fca.org.uk/publication/corporate/our-approach-competition.pdf 
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•  Society – The potential supervisory improvements enabled 
by DRR could lower the systemic risk to the economy  
and protect consumers from financial harm. In a  
well-functioning and competitive market, lower costs  
for financial institutions will also be passed on as savings 
for end-users, providing consumer benefits.

•  Third-party software providers and professional  
services firms – The complexity of the current regulatory 
reporting process has created a large industry populated 
with many third-party technology vendors and professional 
services firms who support their clients to tackle challenges 
in regulatory compliance. DRR will create significant 
changes to the way that regulatory reporting is conducted, 
which will have an impact on this industry. The flavour 
and size of this impact varies depending on the operating 
model and scale of DRR implementation. 

There are multiple interests and dynamics relating to these 
stakeholder groups, and this was considered for the  
operating model assessment. 

2.1.3 Target Operating Model assessment criteria 

We have defined a set of assessment criteria to evaluate 
the merits of each operating model option. The assessment 
criteria were constructed by further developing the core 
DRR requirements, with a focus on creating a solution 
which enables the DRR vision of automating the regulatory 
reporting process in a way which is inclusive for all  
industry firms and scalable across reporting domains  
and geographies, whilst balancing pragmatic  
delivery considerations. 
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2.2 Defining DRR operating model options

The DRR Phase 2 Viability Assessment (see Appendix 5.2) 
defines six core DRR functions. 

There are three functions to manage standards and build 
common applications: 

i.  Managing Data Standards – A function to manage and 
govern the data standards and develop any technology 
needed to support those standards. A challenge with 
creating a common data model is developing agreement 
on definitions for financial services terms (see Chapter 3: 
Machine Executable Regulation Review);

ii.  Managing Technical Standards – A function to manage and 
govern the technical standards (including standards in digital 
regulation) and develop any technology needed to support 
those standards. The technical standards will include security 
and architecture design principles which need to be adopted 
for industry participants to adopt the DRR solution; and

iii.  Managing the DRR Application – A function to build, 
manage and publish an application that allows the 
regulator to publish the digital regulation, receive firm  
data according to a standardised interface and generate  
a report via standardised data calculations.

And three functions to write the digital regulation, generate 
the data in line with the data standards, and physically 
generate the report:  

iv.  Writing Digital Regulation – A function to write and 
publish the digital version of the reporting instruction;

v.  Supplying Data – A function to supply firm data to the 
application according to the data standard; and

vi.  Running Infrastructure – An infrastructure function that 
uses the DRR Application to physically generate the 
report by applying the digital regulation to the firm’s 
standardised data. This activity is limited to report 
generation only and does not include other infrastructure 
components such as a submission platform  
(e.g. GABRIEL) or secondary platform capabilities. 

To define the DRR TOM, it must be agreed which bodies are 
accountable legally and operationally for both the delivery 
and quality assurance of each of these six activities. 

2.2.2 Defining the DRR operating model assumptions

We have applied four assumptions to narrow the focus on 
the operating model options which are most viable for DRR. 
These assumptions are: 

i.  Accountability for Supplying Data must remain with 
regulated firms from industry. This is because the 
fundamental purpose of regulatory reporting is to 

provide the regulator with information which enables the 
supervision of regulated entities. The first stage in this 
process for all operating model options is for industry 
participants to supply their data so that regulatory  
reports can be generated;

ii.  The key interest in relation to the management of the  
DRR application is the writing of Digital Regulation. 
Therefore, the accountability for Managing the DRR 
Application is not considered relevant for the purpose  
of this analysis, however, it will be an important 
consideration to make in the future;

iii.  Managing Data Standards and Managing Technical 
Standards will be performed by the same entity for each 
of the operating model options so they shall be considered 
together and hereafter referred to as Managing Standards; 
and

iv.  Accountability for Writing Digital Regulation should reside 
with the regulator. Currently, regulation is issued in natural 
language and the industry takes on the legal accountability 
for interpreting the regulatory requirements and ensuring 
they submit the correct data. 

If the regulator published regulation in a MER format 
(discussed in Chapter 3: Machine Executable Regulation 
review), this may require the regulator to take on legal 
accountability for ensuring that the MER was generated 
correctly. They would not be fully accountable for ensuring 
that correct metrics are reported as industry participants 
would still be accountable for ensuring that they adhere  
to the data and technical standards. 

This could change the legal liability which is taken on by the 
regulator and there may not be appetite in the regulators for 
this. The alternative would be to have industry or a central 
platform generate MER, but neither of these were seen as 
viable options by DRR participants as it would remove the 
legal intent from the regulatory code. It is important to note 
that even in a world where there the regulators write MER 
format rules, their structure and content (as well as the policy 
intent) would still be subject to consultation as with existing 
reporting requirements.

Applying these assumptions reduces the challenge  
of defining DRR operating model options down  
to two questions: 

•  Which body(ies) should be accountable for Managing 
Standards?; and

•  Which body(ies) should be accountable for  
Running Infrastructure? 

Different combinations of answers to these solutions are used 
to develop four DRR TOM options, which are defined and 
described in Section 2.2.3. 

Assessment Criteria Description Further Considerations

DRR vision criteria

Inclusivity This criterion assesses whether the  
operating model options are inclusive  
for all industry firms. 

DRR should not compromise the FCA’s 
competition mandate. An ideal DRR solution 
would also be inclusive to third-party  
vendors by allowing them to develop  
innovative solutions based on open standards 
which can serve different parts of the market.

Scalability This criterion assesses how easy it would 
be to scale each operating model across 
multiple reporting domains and jurisdictions. 

This is important both domestically (alignment 
between FCA and PRA) and internationally in 
order to reduce the burden from reporting to 
multiple regulators in different ways.  
The Phase 2 Viability Assessment shows that 
the scaled benefits of DRR are significant.

Capability enabler This criterion assesses the extent to which 
the DRR solution enables the regulator to 
improve the supervisory process. 

The criterion also considers how each operat-
ing model enables further capabilities outside 
of regulation and compliance to be developed.

DRR delivery criteria

Costs This criterion assesses the run and change 
costs of the operating model options. 

It is also important to consider which  
organisations would fund DRR and how these 
funds would be collected.    

Time to realise  
benefits

This criterion assesses whether the operat-
ing model option enables quick realisation 
of benefits for industry and regulators. 

These benefits are not limited to cost savings 
but are also related to the intangible benefits 
of getting large portions of the industry onto a 
common data model.  

Operational risk This criterion assesses the set-up and  
operational risk of each operating  
model option.  

This includes an assessment of operational 
resilience, compliance with existing  
regulations, compatibility with legal  
frameworks, and accountability clarity in  
the event of a data loss. 

Table 1 Target Operating Model assessment criteria   
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2.2.3 Defining the Target Operating Model options 

Building on the analysis set out within sections 2.2.1  
and 2.2.2, we have developed four DRR TOM options  
by allocating accountability of Managing Standards  

and Running Infrastructure to different stakeholder groups. 
Table 2 shows how these options have been named and 
defined. The current state model is also included to provide  
a baseline against which the four DRR TOM options can  
be assessed. 
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Name
Managing  
Standards

Running  
Infrastructure

Description

Current State N/A Industry The current regulatory reporting process, where  
regulation is issued in natural language by the regulator  
and firms manually interpret the regulatory requirements to 
generate their regulatory reports (described in more detail 
in Chapter 1: Introduction). 

Regulator-led Regulator Industry This option is the closest to the current operating model  
for the regulatory reporting process with accountabilities  
for Managing Standards and Running Infrastructure  
staying the same. 

The key change to the current model is that regulatory rules 
and requirements will be issued simultaneously in natural 
language and machine executable code by the regulator 
and they will also issue and manage standards which  
support the execution of this code. 

Standards Body Central  
Platform

Industry This option is similar to regulator-led. The key point of  
difference is that the data and technical standards will be 
managed by a new entity, separate from the regulator,  
rather than directly by the regulator. 

The regulator will issue regulation in machine executable 
code, while the industry will remain accountable for  
generating regulatory reports in-line with the standards  
by executing the MER on their data. 

Utility Central  
Platform

Central  
Platform

For this option, a new central entity will be set up to  
manage standards, like the Standards Body option.  
The key difference is that the new entity’s capability  
would be enhanced to include an infrastructure platform in 
addition to standards governance capabilities. 

This infrastructure platform would be used to generate the 
regulatory reports on behalf of regulated firms. It does this 
by taking the MER produced by the regulator and executing 
this on industry provided data.  

Future  
Regulator

Regulator Regulator For this option, the centralised infrastructure and standards 
governance capability held by the central utility in the Utility 
model are taken in-house to the regulator. This means the 
regulator is accountable for providing regulation in MER 
format, setting standards and running the infrastructure to 
generate the regulatory reports.

In this model, firms would provide the regulator with access 
to their operational data and ensure that their data is in the 
correct format.

Table 2 DRR Operating Model options  

Within Section 2.3 we provide detailed analysis on how each of these operating model options score against the assessment 
criteria set out within Section 2.1.3. Schematic diagrams for each of the operating model options are included in Appendix 5.4.  

2.3 Operating model options evaluation 

The table below provides an evaluation summary of the 
four operating model options based on the six assessment 
criteria defined in 2.1.3. The current state model has also 

been considered as a baseline scenario. For each criterion, 
the operating model options have been ranked from best 
(1) to worst (5). A detailed analysis of the advantages and 
disadvantages of each option against the assessment criteria 
is provided in Appendix 5.5. 

Table 3 DRR Operating Model evaluation against assessment criteria defined in Section 2.1.3

The scoring in Table 3 provides an indication of the 
strengths and weaknesses of each operating model option 
and provides a high-level assessment on the viability of 
each operating model for DRR. The key findings from the 
evaluation are:

The Utility and Future Regulator options are not viable as 
short- to medium-term DRR solutions. The Utility model 
is likely to provide benefits for the industry most quickly, 
as it enables quick efficiency saving by outsourcing the 
current regulatory reporting process to a single centralised 
infrastructure provider; however, the centralised infrastructure 
required for the Utility option is expensive to set up and 
scores poorly on inclusivity and scalability. This is because the 
model relies on a single (or small collection) of technology 
vendors running the platform. A vendor monopoly creates 
a concentration risk and there could be accountability 
uncertainty in the event of a data breach. 

The Future Regulator option has the potential to provide 
the regulator with the greatest insight into the market as 
they are provided with full access to firms’ operational data; 
however, it has similar scalability and inclusivity challenges 
to the Utility option due to centralised report generation. 
Firms would still need to produce internal metrics to 

monitor their business performance, so this option would 
result in reporting duplication. The regulator will require 
significant data analytics and report generation capability 
advancements before this model is possible, which discounts 
it as a viable operating model option for the short-term. 

The Regulator-led and Standards Body operating models are 
both promising options for enabling the DRR vision. These 
two operating model options are designed on the principle 
of keeping DRR report generation decentralised, enabling 
the market to develop reporting solutions based on a 
common set of standards. This has significant inclusivity and 
scalability benefits. 

 In addition to this, allowing industry to develop report generation 
solutions stimulates vendor innovation by encouraging the 
RegTech industry to come up with bespoke DRR services. This 
has further inclusivity benefits for smaller industry firms who 
may struggle to adopt a centralised solution which has been 
developed principally for larger financial institutions. These 
options enable organisations to work with vendors to develop a 
specific solution to suit their needs. This principle also extends 
internationally, with global regulators much more likely to agree 
upon a common set of standards than a specific solution which 
will not be fit for purpose in all jurisdictions.

x DRR vision DRR delivery

Name Inclusivity Scalability
Capability  

enabler
Costs

Time to realise 
benefits

Operational  
Risk

Current state 3 5 5 1 N/A 1

Regulator-led 2 2 3 2 2 3

Standards  
Body 1 1 2 3 3 2

Utility 4 3 4 5 1 5

Future  
Regulator 5   4 1 4 4 4
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 The Standards Body operating model has scalability  
and inclusivity advantages over the Regulator-led operating 
model. Setting up a new body to manage standards creation 
and governance is an effective mechanism for conducting 
extensive industry consultation in order to develop the 
standards. This approach was taken by OBIE who leveraged 
their unique position in the market to incorporate views  
from thousands of industry participants in the development  
of technical API standards. Independent bodies are  
also well placed to facilitate alignment between  
regulatory bodies. 

 In the early stages of DRR, the new central body could 
perform a mediating role between the FCA and BoE to  
create a set of UK standards, and in the longer term an 
international body could coordinate standardisation  
across multiple geographies. 

 The Regulator-led operating model is likely to have  
cost and speed advantages over the Standards  
Body operating model. To deliver the Standards Body 
operating model, a new entity must be set up to sit between 
regulators and industry. Comparable industry initiatives show 
that this is a challenging and often expensive process due to 
the large number of stakeholders involved. 

 It took two years from forming the Open Banking Working 
Group (the pre-cursor to the OBIE) to delivering the first 
set of technical API standards and OBIE’s run costs in 2018 
were in excess of £40MM. AuRep took over three years to set 
up. An interview with an AuRep SME identified the politics 
involved during its set-up to have been the most costly and 
challenging stage of the initiative. NordicKYC has looked to 
mitigate the challenge of competing industry agendas by 
allocating accountability for each workstream to different 
banks; however, the platform is not yet live and has been in 
development for over two years.

 The costs and time required to set up a central DRR platform 
whilst keeping industry alignment should not be underestimated. 
A regulator-led approach does not require set up of a new central 
entity and is therefore likely to be much cheaper and deliver 
outcomes more quickly; however, it may be harder for the regulator 
to create a business case in which industry firms voluntarily fund 
DRR. This is because industry is likely to perceive that a  
Regulator-led initiative is fully driven by the regulator rather than 
delivered collaboratively. As regulators are fully funded by industry, 
DRR will also be funded by industry regardless of the details of the 
funding model; however, it is possible that a Standards Body  
model will enable more funds to be raised for DRR due to its 
collaborative outlook. 

2.3.2 Conclusion and recommendation

Based on our analysis, we believe that:

A flexible approach should be taken which allows for 
consideration of both the Regulator-led and Standards Body 
operating models as the DRR solution is developed.

There is not yet enough known about the capabilities and 
technical solution which will be delivered by DRR to make a final 
recommendation on which operating model should be chosen. 
However, the decentralised Regulator-led and Standards Body 
options better satisfy the DRR requirements over the more 
centralised Utility and Future Regulator options.

 Both Regulator-led and Standards Body should be kept in 
scope as potential TOM options as DRR implementation 
evolves and matures. Each option has its own merits and a 
final decision is likely to come down to a trade-off between 
inclusivity and pragmatism. A combination of the two 
approaches should also be considered, as shown by OBIE, 
which started out as regulatory working group before 
maturing into an independent legal entity. 
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3   Machine Executable Regulation 
Review 

  Summary

The DRR team investigated three approaches to converting 
natural language regulation into a machine executable format: 

i.  Direct translation of regulation into machine  
executable code; 

ii.  Leveraging NLP to convert natural language regulation into 
machine executable code (this was investigated through 
the observation of industry proofs of concept); and 

iii.  Drafting regulation in a DSL, followed by automatic 
conversion into a machine executable format. 

The team determined that the DSL approach presented the 
best option for fulfilling the DRR requirements of enabling 
accuracy, inclusivity and scalability to an automated reporting 
process. The DRR team investigated two DSL approaches 
in detail: Semantic Business Vocabulary Rules (SBVR); and 
the Common Domain Model (CDM), developed by ISDA for 
improving the efficiency of derivatives trading for firms. 
Neither SBVR nor CDM are being actively used in industry and 
both require further functionality before they could be used 
to write MER. Therefore, these approaches are not yet viable 
solutions for digital regulatory reporting15.

Key Recommendations

The DRR team should continue to monitor how NLP and DSL technologies develop in industry, before committing to a 
solution for generating MER.

Phase 3 of DRR should focus on the Data workstream and developing a Data Dictionary which precisely defines terms in  
the regulatory rulebook. This will improve the efficiency, accuracy and interoperability of the current reporting process,  
as well as providing the foundations for automating the reporting process in the future.

3.1 MER workstream overview 

3.1.1 Background and context   

Phase 1 of DRR set out to explore which technical solutions 
could be used to improve the current regulatory reporting 
process by making it more accurate, efficient and consistent.
The workstream’s primary goal was to explore how the  
end-to-end regulatory reporting process could be automated. 

To fully automate the regulatory reporting process,  
three primary technical challenges need to be solved.  
These challenges formed the basis of the technical 
workstreams of the DRR Pilot, and include: 

i.  MER workstream – which focussed on identifying solutions 
to express natural language regulation in a machine 
executable format;

ii.  Data workstream – which explored how industry data 
could be standardised to enable machine execution; and 

iii.  Architecture workstream – which set out to develop the 
infrastructure to enable machine executable regulation to be 
run on firms’ data to generate and submit regulatory reports.

Of these workstreams, MER (i) was identified by the DRR 
team as the area with the least level of understanding and 
which required the most research to determine whether 
it is possible. Within this chapter, we analyse and assess 
the work done within the MER workstream and provide 
recommendations for progressing this work. 

The Data (ii) and Architecture (iii) workstreams were 
considered outside the scope of this report and, as such,  
are not considered. 

3.1.2   Technical challenges with generating Machine 
Executable Regulation (MER) 

In its most simple terms, regulatory reporting is a set of 
regulator-issued instructions to firms to submit a series  
of data points. For any instruction to be machine executable,  

it must be expressible in a language which a computer is able 
to implement. 

Computers run on binary commands and are currently unable 
to use judgement to accurately interpret instructions. Human 
language is far from binary: it is complex and requires a wide 
range of additional inputs to the basic instructions, including 
grammatical rules, for it to make sense. The context and tone 
can be just as important as what is written, and computers are 
limited in their ability to recognise these nuances which are 
required to fully understand human language. 

This issue is compounded when applied to regulation, which 
is particularly complex and often requires a high degree of 
judgement for it to be interpreted. This issue is demonstrated 
by looking at a paragraph from the FCA’s handbook on 
mortgages reporting which includes terms such as “more than 
average sensitivity” and “long relationship”. These terms require 
judgement from a human reader with subject matter expertise 
to be able to interpret the regulation and find the suitable data 
in their systems required for generating the regulatory report. 

This highlights the fundamental challenge in developing MER. 
Elements of regulation are highly subjective and open to 
interpretation, but computers largely operate on binary rules 
and known truths. For this process to be automated, there will 
have to be a step-change in the way regulation is currently 
drafted. Put simply, the way regulation is currently written is 
not generally conducive to machine execution.

3.1.3 Technical layers of DRR 

Regardless of the specific technology choices that are made, 
DRR has four layers which need to work together in order to 
deliver the desired result of automating regulatory reporting. 
These four layers work in such a way that constraints in one 
layer impart constraints on a lower layer. The more constraints 
that exist in a layer, the less flexible the lower layer becomes. 

We believe that automating regulatory reporting requires two 
functional layers, each with two sub-components. This is set 
out overleaf in Figure 2.  

16  See Appendix 5.6: Extract from FCA Handbook
15   A DSL is “a computer programming language of limited expressiveness focused on a particular domain” Fowler (2010). Domain Specific Languages. Addision
  Wesley. However, the DRR team used both CDM and SBVR to explore MER concepts during the pilot.
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The key steps in this process are shown in the following diagram: 

Machine Readable Regulation 
(MRR)

Key: DRR Function Industry Function

Figure 2 Schematic diagram showing the four layers of the DRR reporting process 
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Machine Executable Regulation 
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Machine Readable Regulation (MRR) – Within this functional 
layer, regulation is re-written in such a way that allows it to 
be processed and converted to data by a computer. This data 
can then be used to transform the text, link text together and 
provide other analytical insights on the regulatory text. As 
such, MRR consists of a: 

•  Data Dictionary Layer – A well-defined data dictionary that 
effectively models the given set of possible inputs, can give 
the full domain of possible outputs and can be maintained 
objectively with rigour; and

•  Constrained Language Layer – Constrained languages use 
the data dictionary to construct more complex language 
and derive relevant logic. 

 Machine Executable Regulation (MER) – The constrained 
language is automatically converted into code by  
a compiler and run against an external data set.  
The choice of constrained language will dictate the  
available compilers. 

•  Compilation Layer – Is a separate computer program that 
converts one programming language to another. It is used 
to convert the input programming language (from the 
constrained language layer) into a lower level machine 
code which can be executed by the computer’s CPU.

•  Execution Layer – that runs the code against a firm’s  
data set (now compliant with the previously defined  
data dictionary).

3.2 MER solutions defined by DRR team

To explore how best to automate regulatory reporting, the 
DRR team explored three primary approaches for generating 
MRR and MER in Phases 1 and 2 of the Pilot. These included:

i.  Direct translation of regulation into machine  
executable code;

ii.  Leveraging Natural Language Processing (NLP) to convert 
natural language regulation into machine executable code; 
and

iii.  Drafting regulation in a Domain Specific Language (DSL), 
followed by automatic conversion into the data models and 
queries required to generate machine executable code.

This section provides a brief overview of these approaches, 
along with a discussion of their relative benefits and 
limitations for automating regulatory reporting. 

3.2.1  Direct translation of regulation into machine  
executable code 

This is the process of manually co-drafting regulation in 
natural language and a programming language which is 
executable for industry firms. Practically, this would be 
achieved by getting those responsible for drafting and 
interpreting the regulation (typically policy advisors and 
lawyers from the regulator) and software engineers together 
to collectively write the regulation straight into code. 

This approach was discounted by the DRR team, as it 
is already well understood and therefore not a suitable 
candidate for an innovation project.  

3.2.2  Leveraging Natural Language Processing (NLP) 
technologies 

NLP is a subset of Machine Learning (ML). In NLP, an algorithm 
is trained to detect context, content and intent on a limited 
selection of well-known text and then applied to do the same 
on a larger selection of text which is unknown to the algorithm. 

NLP could theoretically be used to classify and automatically 
link regulation together in order to create MRR. Achieving this 
would require a significant level of machine training, which 
would require a large volume of regulatory texts to enable  
the algorithm to be able to achieve a high level of accuracy. 
Even then, it is unlikely to get near 100%. 

However, it would be much more challenging to use NLP 
to generate MER; the challenge is somewhat comparable 
to the difference between using machine learning for facial 
recognition and using it to instruct self-driving cars. 

The former is relatively simple, with free source code  
available and apps which run on mobile phones; but the latter 
still faces notable technical challenges due to the high number 
of degrees of freedom and complexity of the problem.  
The DRR team did not pursue this further as NLP does  
not remove the ambiguity inherent in how the regulations  
are written.

DRR also requires the solution to be inclusive, but leading 
NLP technology is proprietary. However, there is significant 
investment going into NLP techniques, with technology 
firms investing billions. Therefore, NLP techniques should be 
monitored as they may potentially present a viable option for 
DRR in the medium to long term future as the 
technology matures. 

3.2.3 Drafting regulation in a Domain Specific 
Language (DSL)

DSLs are a subset of constrained languages that are targeted 
to a specific problem, rather than a general-purpose language 
that is aimed at any kind of software problem. DSLs are 
common and used for a variety of use cases today, with 
popular examples including CSV and SQL.

The main benefit of DSLs is that they make code easier to 
read and write for developers, however this comes at the cost  
of the functionality of the code. For DRR, three DSL 
approaches were explored:  

Semantic Business Vocabulary Rules (SBVR) – SBVR is a 
standard for “Semantics of Business Vocabulary and Business 
Rules” published by Object Management Group (OMG)17. It is 
intended to remove human ambiguity from natural language 
rule sentences and term definitions and is not regarded as  
a DSL by its authors. 

The DRR team explored how SBVR could be used as an 
interchange language between the natural language used by 
lawyers to draft regulation and the constrained programming 
languages which are used to execute on firms’ data. Under 
this approach, regulation would have to be manually 
translated into SBVR. However, this manual translation  
step could be avoided if an effective SBVR authoring  
tool was available. 

Once the regulation has been expressed in SBVR format,  
it can be automatically converted into a formal model of 
the regulation. These outputs can be published by the 
regulator and run on firms’ data sets to generate regulatory 
reports. The process of incorporating the SBVR approach  
to generating MER to policy drafting is shown in Figure 3 
below. Over the course of the review, it emerged that there 
are alternative SBVR applications to support regulatory 
reporting. These are set out in Appendix 5.7.  
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Common Domain Model (CDM) – The CDM is expressed  
using a DSL called Rosetta but is then distributed in  
many languages – JAVA, DAML, Typescript, SCALA, and 
additionally PURE to aid implementation –    any of these  
will be seen as an equivalent expression of the CDM.  
The CDM was built with a view to improving the efficiency 
of derivatives trading and lifecycle of trades, but it is now 
extending to other markets and products beyond derivatives. 
The DRR team investigated the CDM DSL, Rosetta and its 
associated tooling, Rosetta Core18, which is used to allow 
ingestion, translating and editing of the CDM. 

 Umlang – The DRR team also defined the properties  
that a DSL would need to have by creating a new concept 
language called “UmLang”. UmLang is described by  
the DRR team as a way of defining words, concepts,  
rules, and logic that is readable by humans and 
understandable by machines. The primary purpose of 
developing UmLang was to show how regulators could create 

machine executable definitions that extracted data from 
structured financial contracts. UmLang could also theoretically 
be used to express regulation in a machine-readable format. 
Developing UmLang allowed the DRR team to better 
understand the functionality a production DSL should include. 

The DSL method was selected by the DRR team to be  
the approach with the most potential for generating  
MER in the short- to medium-term. This was because  
the method presents a theoretically viable solution for 
accurately automating the regulatory reporting process  
which is open source and therefore inclusive and  
scalable for industry. 

Section 3.3 focuses on each of the DSL approaches in  
more detail, reviews them against technical assessment 
criteria and compares them to other commonly used  
DSLs to highlight their comparative suitability. 

Figure 3 Schematic diagram showing how the SBVR approach to drafting regulation in a MER format  

18   https://www.isda.org/2018/06/08/a-big-step-towards-efficiency/ 

 

3.3.1 Technical assessment criteria 

We have defined two assessment criteria to evaluate the applicability of each DSL to DRR and taken the five assessment criteria 
defined by Open Stand19 to determine whether the DSLs are well used and advocated by the technology community. 

3.3  Evaluation of DSL approaches for MER generation

Assessment Criteria Description Further Considerations

DRR vision criteria

Functionality This criterion assesses how well each DSL 
meets the DRR requirements and solves 
the core challenge of expressing natural 
language regulation in a constrained format 
which is both easy to understand for 
non-technical people and automatable. 

It is important to determine whether the 
DSL would enable regulation to be machine 
executable as well as human and machine 
readable (as set out in Section 3.1).  

Readiness This criterion assesses how prepared the 
financial services industry is to implement  
a solution which uses the DSL. 

Significant capability will be required for DRR 
to draft regulation in a MER format, so it is 
important to assess the availability of skills 
that would be required to deliver this. 

Open stand criteria

Cooperation This criterion assesses the robustness of 
how the standard was developed and  
provides an indication of whether the  
standard will be scalable and easy to  
implement across industry. 

Best practice standards demonstrate respectful 
cooperation with other standards organizations, 
whereby each respects the autonomy,  
integrity, processes, and intellectual property 
rules of the others. Where possible, a standard 
should be built on top of other good standards 
which are widely adopted such as ISO date 
formats or country/currency codes.

Adherence to  
Principles

This criterion assesses the governance, 
transparency and openness of  
the standard.

This is important to determine the inclusivity 
of the standard and whether industry firms 
would easily be able to participate and have 
good visibility on how MER is developed. 
Best practice standards should be governed 
by a set of indisputable principles, in line with 
the objectives of the standard. Adherence to 
these principles should be of such strength 
that they actively enforce due process,  
consensus and transparency, regardless of  
the people or organisations involved. 

Collective  
Empowerment

This criterion assesses whether there is 
an active community developing tooling 
based on the standard, which helps to 
indicate whether tooling which can be used 
by DRR is likely to become available.

Best practice standards provide global  
interoperability, competition and serve as 
building blocks for further innovation. 
 
This is a key consideration when selecting  
a new technology in order to determine if 
there are a large community people using 
this technology. 
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Assessment Criteria Description Further Considerations

Open Stand criteria

Availability This criterion assesses whether the  
DSLs are made accessible to all for  
implementation and deployment. 

Specifications should be available as freely 
downloadable documentation from free and 
clearly accessible websites both in human 
readable form and machine-readable form. 
Availability in these formats ensures  
long-term sustainability and longevity of 
a project. It also reduces dependencies on 
technologies that may grow outdated and 
eases any transition process when project 
maintainers leave or change.

Adoption This criterion assesses whether the DSLs 
have been voluntary adopted by industry. 

In general, successful DSLs are chosen by the 
market rather than mandated by regulators.
It may, therefore, be important that DRR  
builds on a standard which is already  
successful, rather than trying to elevate a 
standard which has not yet had market success. 

3.3.2  Functionality assessment of  
DSL approaches 

The key findings from the evaluation of the SBVR and CDM 
approaches for generating MER against the functionality 
assessment criteria are shown below: 

SBVR shows potential for enabling regulation to be written 
in an MRR format, but there is no evidence it could be 
used for generating MER. The interviews identified that a 
key benefit of SBVR is that it is easy for lawyers and policy 
drafters to understand. Since all concepts are defined in 
terms of ground-truths, which means to validate conclusions 
based on direct observation of data20, this provides the 
ability to automatically link concepts. If appropriate tools 
are provided to the writers of regulation, they could write and 
cross-link rules. A necessity of this approach is settling upon a 
commonly agreed dictionary of terms for regulation, which is 
closely linked to the data standard. SBVR therefore provides 
a theoretically promising approach to writing regulation 
in an MRR format. However, it may not be possible to use 
this for MER. Inherently, SBVR is not a standard which is 
designed to automate rules (however the business and 
legal semantics for generating executable rules by a design 
transformation can be generated into an SBVR interchange 

file). It is designed around human-readability, discovery of 
inconsistent or redundant rules, and the exploration of those 
rules. This standard currently appears insufficient for creating 
MER as there is no industry-standard compiler for creating and 
integrating executable code, testing frameworks to check the 
regulatory logic, or commonly available editors to capture 
syntax errors when writing SBVR. Certain industry tools do 
contain validation checks for SBVR content; however, no 
tooling exists to check sentence grammar.

The CDM is a concise DSL, but it is likely to be less 
comprehensible to non-technical users. The CDM is designed 
to provide a non-technical language to enable automation 
for some derivatives trades for ISDA’s members. It uses 
technical programming concepts like types, functions, 
bounded ranges, and others which are not understandable 
for non-technical users. By making this trade off, CDM is 
more practical and less verbose than SBVR, but likely too 
technical for lawyers and policy drafters to read or write. 
The logic used within the CDM to generate MER rules can be 
linked to the relevant rules in the regulatory text, which may 
help to mitigate some of the challenges around accessibility 
of the output for non-technical users.

20   https://www.lexico.com/definition/ground-truth 

3.3.3 Readiness assessment of DSL approaches 

The evaluation of the SBVR and CDM approaches for 
generating MER against the readiness assessment  
criteria showed that: 

None of the DSLs investigated by the DRR team have been 
widely adopted by industry and skill shortages are likely to 
be an issue if these DSLs are used for DRR implementation. 
The interviews identified that there is a lot of interest in 
SBVR amongst financial institutions and several tier-1 banks 
are currently exploring how they can use SBVR to automate 
their in-house regulatory reporting process. However, no 
evidence of SBVR implementation was found. The CDM 
standard is being widely tested by ISDA members to 
automate the reporting of derivatives; however, only a few 
people are working on the management and governance 
of the standard and the complexity of its use case is 
significantly lower than DRR. If SBVR or the CDM were 
chosen for DRR, the regulator would likely struggle to find 
the required capabilities to develop and maintain  
these standards.  

The CDM is, however, based on commonly adopted industry 
standards, so may be feasible to find skilled individuals to 
assist with an industry implementation.

3.3.4  Open stand assessment of DSL approaches 

The key findings from the evaluation of the SBVR and CDM 
approaches for generating MER against the Open Stand 
assessment criteria are shown below: 

 The DSLs investigated by the DRR team score poorly 
against the Open Stand assessment criteria, compared to 
other data standards and tools which are more widely used 
by industry. The table below scores SBVR and CDM against 
the five Open Stand assessment criteria. Nine commonly 
used DSLs have also been scored against the criteria.  
The criteria have been scored using the following system, 
where 1 indicates that the standard fully meets the criteria, 
2 indicate that it partially meets the criteria and 3 indicates 
that it does not meet the criteria, meaning that a low 
overall scores indicates that the standard is well used and 
advocated by the technology community. 

Open Stand Assessment Criteria

DSL  
Name

First release 
date of DSL Usage Cooperation

Adherence  
to  

Principles
Availability Collective  

Empowerment Adoption Overall

SBVR 2005 Minimal 1 1 3 3 3 11

CDM 2017 ISDA 1 3 3 3 3 13

SQL 1974 Widespread 1 1 1 1 1 5

CSV 1972 Widespread 1 1 1 1 1 5

JSON 2013 Widespread 1 1 1 1 1 5

XML 1998 Widespread 1 1 1 1 1 5

COBOL 1959 Legacy systems 1 2 2 3 1 9

XBRL 2003 HMRC, FCA,  
SEC, PRA 1 2 3 3 3 12

FIX 1992 Widespread 1 1 2 1 3 8

VTL 2013 BIS, ECB, Eu-
roStat, IMF 3 2 2 3 3 13

FpML 1999 ISDA, buy-side 
and sell-side 1 3 3 2 2 11

Table 5 Evaluation of SBVR, CDM and other common DSLs against the Open Stand assessment criteria 
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Both standards used in the DRR Pilot scored poorly across 
the board for availability, collective empowerment and 
voluntary adoption. This does not mean that there is 
something inherently wrong with the standards from a 
technical perspective, but that industries are not currently 
widely using these standards. The CDM is only three years 
old so there is potential for it to be further developed and 
adopted across industry, but it is not yet mature enough  
to be used for DRR. 

The above table provides an indication of the order of 
magnitude of the level of readiness for each of the listed 
DSLs. It should be noted that a potential technical solution 
for DRR may not be required to have the same level of 
readiness as the most commonly used DSLs such as SQL. 
However, DRR should look to build a solution on a DSL which 
scores highly on readiness so that effort can be dedicated to 
implementing the solution rather than developing the DSL 
and training people to have the necessary skills.  

The CDM scored poorly for Adherence to Principles as it sits 
behind a portal that requires user contract details for access. 
The CDM is free to use, but this level of access control was 
judged to be unfavourable when compared to DSLs that  
are fully open and accessible. This was assessed as a  
current state of play, but changes to the open source 
licencing may occur in the future.

 SBVR and the CDM are not being actively used by industry. 
A series of metrics were used to assess the level of adoption 
of SBVR and CDM, compared to some better-known data 
standards and tools:  

•  Active Github projects – Github is the largest host of 
source code in the world, with over 50MM users and 
150MM code repositories. An active project is defined as  
a code repository having an update in the past year, at 
least five stars (followers) and more than one contributor. 
This provides a good indication of the level of activity 
which is devoted to developing tooling for the DSL. 

•  Stack Overflow questions – Stack Overflow is the most 
popular question and answers site for programmers.  
The number of questions posted about a DSL provide  
an indication of its popularity and usage. 

•  Google Search Results – This provides a high-level 
indication of the total level of interest on each DSL.

•  Google Scholar Results – This shows the level of 
academic interest in each DSL. Whilst this is not an 
accurate measure for industry implementation, it shows 
the level of effort which is going into developing the  
DSL from a theoretical standpoint, which is a useful 
indicator for newer DSLs, such as the three DSLs 
considered in the DRR Pilot.

While the figures in the table opposite should be read with 
caution, they do reveal that:

•   More general DSLs like SQL, CSV and JSON have many 
more tools and communities which are orders of magnitude 
larger than SBVR and CDM. SBVR has poor collective 
empowerment: only 24 Github repositories by a total of 12 
users (out of over 50 million) were found to be using it and 
these were mostly empty and had zero interactions. 

•   SBVR’s voluntary adoption is also low as there are few 
projects using this. This coupled with very low search 
volume on Google, suggests very few people are aware  
of or engaged with this technology and there is a risk  
it will fall into obsolescence. 

•  Except for grammatical fixes, there has been no activity  
on the SBVR Wikipedia page for the past five years.  
There are a low number of practitioners skilled in SBVR 
and web ontologies which means it is likely the FCA would 
need to develop its own tools and training program. 

•   The CDM has less activity across the board than SBVR, 
showing it is also not widely used by industry. 

If the DRR solution is not built upon an active standard, 
the DRR team will have to be the pioneers who take on  
the full burden of managing the standard and developing  
the required tooling. Therefore, a standard that is widely 
used by industry should be chosen for DRR. 

As noted above, a potential solution for DRR may not be 
required to have the same  level of readiness as widely adopted 
standards with broad applicability such as SQL. However, the 
comparison provides an indication of the readiness order of 
magnitude and shows that standards such as CDM and SBVR 
would need to be better understood and used more widely 
before being considered for a regulatory initiative. 

3.3.5 Conclusion and recommendations 

It is too early to make a definitive recommendation on which 
approach to generating MER is best, or even whether the 
approach taken during the DRR pilots should be pursued 
over NLP or direct translation methods. At present, SBVR 
appears to be the most promising option for drafting 
regulation in an MRR format, but there is no evidence that 
it is suitable for generating MER (although this wasn’t the 
original purpose of its design). In addition, the standard 
has not reached the level of maturity and industry adoption 
which is arguably required for a regulatory initiative. 

The primary challenge with automating regulatory reporting 
is that it requires a sophisticated technology solution and all 
the options explored by the DRR team are in their relative 
infancy. The interviews identified that DRR participants feel 
that focus on MER should be paused whilst the development 
of these technologies is monitored. DRR participants would 
like Phase 3 of DRR to shift focus onto technical workstreams 
where immediate industry value can be realised. 

 To support this, we have provided the following 
recommendation for how the DRR team  
should progress: 

The Data workstream should be prioritised to lay  
the foundations for MER and simultaneously  
improve the efficiency, accuracy and interoperability  
of the current reporting process. There are two key aspects 
to developing a common data standard which is a crucial 
component of enabling reporting automation: 

i.  A well-defined Data Dictionary – a single source of 
truth defining regulatory terms to ensure consistent 
interpretation across industry; and 

ii.  A common Data Model – a set of rules for how  
firms’ operational data should be structured  
and formatted.

Defining a Data Dictionary is the starting point for writing 
language in any constrained format and is an important  
first step to implementing a DSL approach to generate  
MER. There is no reason to write regulation in a DSL  
format if terms are not clearly defined because this negates 
the primary purpose of providing better clarity on the 
regulation’s meaning. Extending the Data Dictionary to a 
Data Model that defines how data should be structured  
and formatted is the second step so that MER is  
executable for firms. 

The Data Dictionary and Data Model will also provide 
significant benefits for the current reporting process.  
The current reporting process is very complex (see Chapter 
1: Introduction) and there are inconsistencies between the 
data models used in industry. This results in an inefficient 
and inconsistent reporting process. 

Defining common data standards will greatly improve  
the efficiency and quality of current reporting, as well  
as laying the foundations for future automation once  
MER technologies have matured. 

Table 6 Comparative metrics on the level of adoption of SBVR, CDM and other common DSLs 

DSL  
Name

Active Github  
Projects

Stack Overflow  
Questions  

(since 2008)
Google Search Results Overall

SBVR 0 8 10k 3k

CDM 0 0 2.7k 23

SQL 3,767 531,740 241mn 1.1mn

CSV 1,352 687,910 125mn 2.2mn

JSON 7,291 285k 256mn 1.1mn

XML 2,292 190k 1bn 4.5mn

COBOL 27 1.3k 9.7mn 93k

XBRL 13 500 4.2mn 23k

FIX 4 468 9.5mn 1.4k

VTL 1 0 6.1k 100

FpML 1 15 14.9k 317
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4  Implementation Review
  Summary

The team identified that DRR implementation should 
follow an iterative approach with new capability released 
incrementally. This approach would maximise value for 

industry and regulators by delivering a common Data Model 
quickly without waiting for end-to-end reporting automation 
to be achieved. The interviews identified several challenges 
regarding DRR’s vision, senior sponsorship, team ways 
of working and business case articulation that must be 
overcome to enable DRR to deliver on this goal.  

Key Recommendations

Define a clear and harmonised DRR vision and secure sponsorship from the most senior levels of the FCA and BoE.

Adopt an agile development approach to create a DRR working test case. 

Develop a broader benefits case for DRR which goes beyond potential industry cost savings. 

4.1 Implementation workstream overview

Phase 2 of DRR included a Planning workstream, where 
implementation scenarios were defined, and their viability 
assessed with cost and benefits modelling. The outputs 
of this workstream are summarised in the DRR Phase 2 
Viability Assessment (see Appendix 5.2). Going forward, 
a key challenge for DRR is to align the workstream with 
the conclusions of Chapter 2: Operating Model Review and 
Chapter 3: Machine Executable Regulation Review. 

The Planning workstream identified eleven implementation 
principles for DRR. The intent behind these principles  
was to develop an implementation plan which satisfies  
the DRR vision to provide maximum value for industry  
in the shortest amount of time, at the lowest cost.  
The implementation strategy was broken down into  
six decisions points to agree the optimum approach.  
These decision points are depicted in Figure 4 and  
are described overleaf: 

•  Delivery Execution – The number of capabilities that 
are delivered in the first version of DRR implementation, 
ranging from a limited Data Model to end-to-end 
reporting automation;

•  Implementation Trigger – A choice between using DRR to 
replace an existing regulatory reporting process or launching 
DRR in line with a new regulatory reporting rule change;

•  Live Proving – A choice between live testing DRR in 
parallel to the existing reporting process for a limited 
amount of time or switching over the current process to 
DRR with no parallel run;

•  Adoption – A choice between allowing firms to choose 
whether to report using DRR or mandating firms to  
use the solution;

•  Rule Coverage – The scope of the number of reporting 
domains which are included for DRR at launch, ranging from a 
single return, a single domain, a single market, or all rules; and

•  Integration – A decision on whether DRR can exist 
alongside GABRIEL and other existing platforms or 
whether the DRR output needs to be integrated.

The DRR team used different combinations of these six decision 
points to identify four implementation scenarios. These were 
subsequently scored on their cost, risk, complexity and value 
profiles. Whilst no final decision was made, the scenario with 

the highest overall score against these criteria takes an iterative 
delivery approach. This scenario was called Early Value by 
the DRR team and it was constructed by taking the following 
combination of decisions – this is depicted within Figure 5 below:

The key element of the Early Value implementation scenario 
is to incrementally deliver capabilities for a single reporting 
domain, on a voluntary basis, followed by further functionality 
rollout and integration. A pragmatic approach to Phase 3 is 
critical in proving DRR can deliver benefits for regulators and 
industry, and the Early Value scenario delivers on this goal. 

However, the interviews identified that there are several 
challenges regarding the programme sponsorship, funding and 
resourcing, which could impact DRR’s ability to deliver value. 
In this chapter, we outline the findings from these interviews 
and provide recommendations for what DRR should focus on in 
Phase 3. The findings and recommendations are subdivided into 
the following sections: 

i.  The DRR vision – Defining a clear and harmonised DRR 
vision and ensuring this is sponsored by the most senior 
levels of the FCA and BoE;

ii.  The DRR team ways of working – Adopting an agile 
development approach to create a working DRR test case; and

iii.  The DRR business case – Developing a broader benefits case 
for DRR which goes beyond potential industry cost savings.
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4.2 DRR vision evaluation
4.2.1 Findings

The interviews and wider engagement with industry identified 
that there is confusion over the DRR vision and how it is 
sponsored and by senior executives from the regulators.  
Our specific findings show: 

 DRR participants feel that DRR does not have the required 
level of sponsorship from the FCA and BoE. It is important 
that the DRR programme is positioned at the right level 
of seniority to enable it to maximise the value it can bring 
to industry. This is also required to enable international 
regulatory peers to understand DRR. 

Whilst DRR has been formally approved by the FCA’s Board and 
ExCo, this is not clear in their communications and the regular 
programme governance is not overseen by FCA Executives. 
DRR implementation is likely to be a large undertaking for 
many industry participants and, unless they are convinced 
that the regulators are fully dedicated to the initiative, they are 
unlikely to commit to it with the required level of investment.

 There is confusion from industry on how DRR’s vision aligns to 
other data and regulatory reporting transformation initiatives. 
There are many complimentary programmes of work being 
conducted by regulators which look at reforming data collection 
and regulatory reporting. The Bank of England published a 
discussion paper on Transforming data collection from the 
UK financial sector21 in January 2020. The FCA also has the 
Future of Data Collections, Data Strategy and Future Regulator 
workstreams which all have overlapping objectives with DRR. 
Without a clear vision on how these programmes align, the 
interviews identified that DRR is developing a brand by default 
for its point of difference – Machine Executable Regulation. As 
DRR moves into Phase 3, the MER brand may hinder DRR from 
shifting focus onto developing common data standards, which 
will provide more immediate benefits for regulators and industry 
(see Chapter 3: Machine Executable Regulation Review). 

Industry-wide initiatives which have been a success had 
more senior regulatory sponsorship than DRR. AuRep was 
voluntarily built and implemented by the seven largest banks 
in Austria; however, the idea was originally conceived by the 
Austrian Central Bank (OeNB) and they worked heavily with 
industry in its early stages. They were able to do this because 
their initiative was led by the Vice-Governor of the OeNB, they 
had sponsorship up to Prime Minister level and they had a 
SteerCo populated with CEO-1/CEO-2 Executive Directors from 
industry. Outside of regulatory reporting, senior buy-in was also 
a crucial element in implementing OBIE and NordicKYC. 

The seniority and domain knowledge of industry participants 
will reflect the profile of regulatory involvement. DRR has 
been managed out of the innovation departments of the 

regulators and participating financial institutions. Whilst 
this has been appropriate for the first two phases of the 
programme, going forward DRR will need a broader range 
of skillsets and domain knowledge. This is because the skills 
needed to deliver a solution that works in production are very 
different from the skills required for research and options 
analysis. Delivery and subject matter experts are critical 
to help overcome the real-world challenges which will be 
encountered. 

DRR is as much a policy initiative as a technology initiative. 
A full implementation of the DRR solution will require a 
fundamental change to the way that policy and regulation 
is drafted. As discussed in Chapter 3: Machine Executable 
Regulation Review, it is unclear whether principle-based 
regulations which require judgment to interpret can be 
converted into a MER format. This challenge will need  
to be solved by policy and technology teams together.

4.2.2 Recommendations

Based on these findings, we believe that: 

A refreshed DRR vision should be jointly issued by the 
FCA and BoE. Phase 3 of DRR should be used to re-launch 
and re-brand the programme based on the original vision 
of making the current process of regulatory reporting more 
accurate, efficient and consistent. This will allow DRR to 
reposition itself as the industry-wide mechanism for improving 
the effectiveness of the regulatory reporting process, rather 
than being associated only with MER. The Bank of England 
discussion paper on data collection and the FCA’s Data 
Strategy also feed in as the mechanisms for delivering this 
future vision for data collection.

A key aspect of the re-brand will be clarifying how each of 
the data collection and regulatory reporting modernisation 
programmes fit together. Regulators should publish a 
roadmap which explains the vision and purpose of each 
programme, the timelines they are working towards and  
how they fit together. Alignment between the FCA and  
BoE is important for this to be a success; other public sectors 
bodies (e.g. HM Treasury) and industry trade groups  
(e.g. UK Finance) should also be involved. 

 It is critical that the most senior levels of the regulators 
sponsor the new DRR vision and have more regular 
involvement in the programme. This will enable DRR to gain 
the required traction and buy-in from the other departments 
in the regulators who are needed to implement DRR and 
will also increase the level of participation and interest from 
industry. A vision issued by the CEO of the FCA and Governor 
of the BoE would improve the understanding amongst 
international regulators on the UK’s vision for the future of 

regulatory reporting. As the Viability Assessment identified, 
DRR benefits increase with greater levels or international 
standardisation. Therefore, it is important that international 
regulators are engaged so they can get involved with  
DRR as it progresses.  

4.3 DRR ways of working evaluation

4.3.1 Findings

The interviews identified that more delivery focused ways 
of working are required for Phase 3 to enable DRR to start 
producing benefits for industry and regulators. Our specific 
findings show: 

The interviews identified further work must be done to 
determine the order in which DRR capabilities should be 
rolled out. The documentation review identified that an Early 
Value approach to implementation with incremental capability 
rollout was considered. This approach has proved successful 
with other industry initiatives. For example, NordicKYC initially 
failed when the first iteration aimed to serve retail mass 
market and has since progressed successfully with a narrower 
solution focusing on correspondent banking. However, the 
DRR Viability Assessment assumes an end-to-end DRR 
solution will be delivered for all the implementation scenarios 
under consideration. There is further work to consolidate the 
implementation strategy with the Viability Assessment to 
develop an agreed upon capability roll-out strategy for DRR. 

There is an outstanding question on whether DRR 
implementation should be triggered for a new regulatory 
change or live tested in parallel with the existing reporting 
process. The Early Value implementation approach is to 
run a live test for the DRR solution in parallel to the current 
process before switching over to DRR-only reporting after 
a limited amount of time. The Viability Assessment showed 
that the cost-benefit case is significantly improved if DRR 
implementation is triggered by an upcoming regulatory 
change. In this scenario, implementing DRR would be an 
alternative cost rather than an additional cost. However, 
the risk of running a live test is significantly lower than 
implementing DRR for a new regulatory change, so this 
option should not be discounted. 

The workstreams in Phases 1 and 2 of DRR were  
focused on innovation, research and theory. The key 
activities in Phases 1 and 2 were focused on research  
into potential technical solutions (evidenced by the  
primary outputs of each phase being whitepapers).  
For the early phases, this approach was required,  
as the problem that DRR was trying to solve is so  
complex that the solution required an innovation approach 
to identify if DRR is even possible.  

However, a narrow solution must now be pursued  
for Phase 3 and this will require a change to programme 
resourcing and ways of working. 

4.3.2 Recommendations

Based on these findings, we believe that: 

The Data workstream should be prioritised over MER in  
order to deliver early benefits. As discussed in Chapter 
3: Machine Executable Regulation Review, establishing a 
common data model for industry will lay the foundations for 
reporting automation in the future whilst also improving the 
accuracy and efficiency of the current reporting process.  
This workstream should be prioritised while the progress  
of the technologies required for MER are monitored. 

 Phase 3 of DRR needs to include Subject Matter Experts 
(SMEs) and technical delivery teams from a wide range 
of regulatory and industry departments. The first stage in 
developing a common industry-wide data model is defining 
the Data Dictionary which will remove the ambiguity over 
the meaning of financial terms. Achieving alignment across 
industry will be a very challenging and complex task, and 
requires input from SMEs – policy and supervisory teams from 
the regulators, and risk and compliance teams  
from industry. 

Phase 3 will also require technical delivery teams to create 
a working pilot. Getting the resource profile of the DRR 
team early will be important for the success of Phase 3. 
A key enabler will be establishing a coherent vision, with 
sponsorship from the most senior levels of the regulators,  
as recommended in 4.2.2. 

 In Phase 3, the DRR team needs to adopt agile  
ways of working to deliver value quickly. It is important that a 
narrow solution for Phase 3 is pursued with achievable goals. 
The team should focus on delivering these goals with all  
secondary workstreams put on hold until a working  
data model has been deployed and used in production. An 
agile methodology should be followed, with plans developed 
for short time increments. This will provide the team with the 
flexibility to pursue a new solution if they run into challenges 
with their initial approach. 

DIGITAL REGULATORY REPORTING
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4.4 DRR business case evaluation

4.4.1 Findings

The interviews identified that DRR is not viable if only 
promoted with a cost savings business case and that more 
focus should be directed on the potential for supervisory 
improvements. Our specific findings show: 

The Viability Assessment showed that the return on 
investment period is too long to create appetite in industry 
to fund DRR implementation as an operational efficiency 
programme. A key output of the Viability Assessment was a 
cost-benefit analysis which calculated returns on investment 
and breakeven points for different implementation scenarios. 
The analysis assumes that a central platform would be set up 
and that a full end-to-end solution would be delivered, but 
multiple Implementation Trigger and Rule Coverage (defined  
in 4.1) scenarios were considered. The outputs of the analysis 
are shown in Table 7 below. 
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Scenario 1 Scenario 2 Scenario 3a Scenario 3b Scenario 4

Description Large firm,  
single  
domain (UK 
mortgages)

Large firm,  
single domain 
(UK mortgages), 
reusing third 
party solutions

Large firm,  
single domain 
(UK mortgages), 
roll out followed 
by change

Large firm, 
single domain 
(UK mortgages), 
Implementation 
triggered by  
upcoming change

Large Firm – DRR 
incrementally 
rolled out to 
multiple sets of 
reporting

Breakeven  
point

>Year 11 Year 3 Year 4 Year 4 Year 7

 The cost estimates for setting up a central platform  
quoted in the Viability Assessment were narrow.  
The central platform set-up cost was estimated to be 
£5.3MM and the run cost was estimated to be £3.85MM. 
Whilst there was a good level of granular analysis which 
contributed to these estimates, some activities have been 
missed and others are more complex than budgeted for. 
The activity of managing data and technical standards was 
estimated to require 3 Full Time Equivalent (FTE) resources 
at a full-loaded cost of £330,000 per year. However, no 
budget was allocated to the cost of industry consultation 
which is a crucial workstream in developing industry agreed 
standards and is likely to be very expensive given the scale 
and complexity of the challenge for regulatory reporting. 

This shows that the return on investment is improved if  
third-party solutions are used to build the solution and that  
it is more cost effective to go-live with a regulatory change  
than to replace existing regulatory reports. However, it also 
shows that the best-case scenario was calculated to be 
three years after go-live, which is a medium-term return on 
investment and unlikely to excite industry participants who 
generally work on a shorter-term basis. 

The run costs for OBIE were reported to be £40MM in 
201822 and it has a comparable operating model to the 
DRR operating model assumed to develop the Viability 
Assessment. It is possible for a DRR central platform  

to have lower costs than OBIE as they relied on  
managed services providers, due to time pressure to scale 
up quickly. However, it should be acknowledged that the 
DRR challenge is more complex than the technical challenge 
of implementing open banking API standards, so whilst it is 
possible for some of the implementation costs to be lower, 
they are unlikely to be an order of magnitude lower if a 
similar operating model is adopted. 

Put simply, there is a significant cost which comes  
from aligning industry towards a common goal and  
this overhead is not reflected in the Viability  
Assessment’s estimates. 

 The cost-benefit analysis is likely to look more  
promising if a different set of assumptions are used  
to create the implementation scenarios. The costs estimated 
in the Viability Assessment were calculated under the 
assumption that a full end-to-end DRR solution would be 
implemented. However, the DRR team identified in their 
implementation strategy planning that an incremental 
approach to capability roll-out would enable a quicker return 
on investment for industry. It is likely that an incremental 
approach, which starts with implementing data and technical 
standards before rolling out MER, could be delivered  
at significantly lower cost. 

The benefits of DRR that go beyond industry cost savings  
are not fully articulated in the Viability Assessment.  
The most significant value which can be delivered by DRR 
is enabling regulators to generate more powerful insights 
into the markets they regulate. This can be achieved by 
improving the understanding of risks, providing more 
confidence that data submissions are accurate and enabling 
the earlier identification of harms. Combined, these 
improvements can ultimately reduce the risk of economic 
crisis and fundamentally improve regulators’ ability to fulfil 
their statutory objectives. Whilst it is hard to quantify these 
benefits in monetary terms, these improvements should be 
headlining the DRR business case. There are also additional 
industry benefits which can be achieved by DRR, such as the 
innovation which could be enabled by getting the market 
onto a common data model. The AuRep platform was 
promoted primarily on a supervision improvement mandate 
by the OeNB. 

 Further work is required to fully understand the nuances 
 of the different agendas of industry participants.  
There are many competing agendas with regards to 
regulatory reporting simplification. It is well known that 
regulatory reporting creates a significant cost burden for 
all regulated firms and that improving the process would 
provide industry with a welcome long-term cost saving 
and reduced process complexity. However, it is unknown 
how significant this benefit would be for different industry 
participants. One interviewee claimed that end-to-end 
reporting automation would benefit start-ups and new 
entrants much more than traditional providers due to their 
leaner technology infrastructures. They went on to suggest 
that traditional providers even may have a competitive 
advantage from today’s inefficient reporting process. They 
surmised that the significant resources required to achieve 
compliance currently price out new digital entrants from 
providing some products and services. Further research is 
required to substantiate this claim, but it is important that 
the full spectrum of motivations from industry participants 
is well understood so that the DRR business case can be 
tailored accordingly. 

4.4.2 Recommendations

Based on these findings, we believe that: 

 The Viability Assessment should be revisited to consider 
incremental capability delivery, with the overhead of 
driving an industry-wide change factored into the cost 
estimates. The cost-benefit analysis will need to be updated 
to reflect the implementation approach that is adopted in 
Phase 3. An incremental approach to develop data standards 
before rolling out MER will have significantly lower costs 
than the end-to-end solution modelled in the Viability 
Assessment, but still has the potential to deliver early 
benefits which can be built on in later phases. The updates 
should be made after Phase 3 to enable resources to be 
prioritised on developing a data model for DRR. There will 
be greater value in further developing the benefits base once 
more about the DRR solution is known and more accurate 
estimates can be made.

 The refreshed DRR vision should be led by a business  
case which focuses on the supervisory benefits that  
DRR will bring. Even with an incremental delivery approach, 
the cost savings that DRR can generate for industry are 
unlikely to pay back the change cost in a period which is 
satisfactory for financial institutions. Therefore, the business 
case should be centred around supervisory improvement. 

22   https://beta.companieshouse.gov.uk/company/10440081/filing-history 

Table 7 Breakeven point analysis for implementation scenarios considered in DRR Viability Assessment
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5  Appendix 
5.1 Glossary of terms

Application Programming  
Interface (API)

A set of protocols and tools for building software applications and gaining  
access to data.

AuRep
The reporting platform which manages regulatory reporting to the Austrian Central 
Bank (OeNB) for over 90% of the Austrian banking industry.

Common Domain Model  
(CDM)

A constrained language model which has been implemented by the ISDA to  
automate the reporting of derivatives at a trade level.

Digital Regulatory Reporting  
(DRR)

A joint initiative between UK regulators and banks to explore how the current  
regulatory reporting process could be made more accurate, efficient and consistent.

Domain Specific Language  
(DSL)

A type of programming language with limited functionality to focus on a particular  
application domain.

Global Legal Entity Identifier  
Foundation (GLEIF)

The body which is tasked to support the implementation and use of the Legal Entity 
Identifier (LEI).

International Swaps and  
Derivatives Association (ISDA)

A trade organisation of participants in the market for over-the-counter derivatives.

Legal Entity Identifier 
A system for the creation and management of unique identifiers for legal entities 
that engage in financial transactions.

Machine Executable Regulation 
(MER)

Regulation which is expressed in a format which can be theoretically automatically 
implemented into code if the required compilation engine and tooling is developed.

Machine Readable Regulation 
(MRR)

Regulation which is expressed in a format which can be theoretically automatically 
implemented into code if the required compilation engine and tooling is developed.

Natural Language Processing  
(NLP)

A branch of artificial intelligence that helps computers understand and interpret 
human language.

NordicKYC
An initiative from the seven largest Nordic banks to develop a centralised KYC  
platform on behalf of the market.

Open Banking Implementation 
Entity (OBIE)

The independent body set up by the CMA to manage the implementation of  
technical API standards for the nine largest UK banks (CMA9) following PSD2.

Regtech
Technology solutions that are aimed at simplifying and streamlining compliance,  
risk management, reporting, data management and general adherence to policies.

Semantic Business Vocabulary 
Rules (SBVR)

A standard to disambiguate the natural language legal text of regulations and 
provide an under-the-covers interpretation in formal logic of the meaning of the 
regulatory sentences and glossary definitions.

UmLang
A conceptual constrained language which can be used to define words, concepts, 
rules and logic that is readable by humans and understandable by machines.

5.2 Links to relevant resources 

The reports and webpages below provide context for this review and provide information on additional work which is being 
done to modernise the regulatory reporting process. . 

Digital Regulatory Reporting 
•   Pilot Phase 1 Report  

•   Phase 2 Viability Assessment

FCA •   Data Strategy

Bank of England
•   Future of Finance 

•   Transforming data collection from the UK financial sector 

5.3 Report contributors

We would like to thank Suade Labs for their contribution 
towards Chapter 3: Machine Executable Regulation Review. 
We’d also like to thank the following organisations for  
their participation in the interviews: 

• Bank of England

• Credit Suisse

• Financial Conduct Authority

• HSBC

• International Swaps and Derivatives Association

• Santander

• University of County Cork

Table 7 Breakeven point analysis for implementation scenarios considered in DRR Viability Assessment

https://www.fca.org.uk/publication/discussion/digital-regulatory-reporting-pilot-phase-1-report.pdf
https://www.fca.org.uk/publication/discussion/digital-regulatory-reporting-pilot-phase-2-viability-assessment.pdf
https://www.fca.org.uk/publications/corporate-documents/data-strategy
https://www.bankofengland.co.uk/-/media/boe/files/report/2019/future-of-finance-report.pdf?la=en&hash=59CEFAEF01C71AA551E7182262E933A699E952FC
https://www.bankofengland.co.uk/-/media/boe/files/paper/2020/transforming-data-collection-from-the-uk-financial-sector.pdf?la=en&hash=6E6132B4F7AF681CCB425B0171B4CF43D82E7779
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Figure 6 Regulatory reporting process diagram for Regulator-led operating model 

5.4 Target Operating Model schematic diagrams 

Schematic diagrams for the four TOM options defined in Chapter 2: Operating Model Review are provided below. 
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Figure 8 Regulatory reporting process diagram for Utility operating model Figure 9 Regulatory reporting process diagram for Future Regulator operating model 
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5.5 Target Operating Model options detailed assessment
A detailed assessment of the advantages and disadvantages of each of the four TOM options defined in  
Chapter 2: Operating Model Review is provided in the following table. 

DIGITAL REGULATORY REPORTING

Assessment 
Criteria

Regulator-led Standards Body Utility Future Regulator

Advantage Disadvantage Advantage Disadvantage Advantage Disadvantage Advantage Disadvantage

Inclusivity TOM is 
decentralised, 
allowing  
industry 
participants to 
can use their 
own technical 
solution (either 
3rd party vendor 
or in-house) 
to execute the 
MER in line with 
the published 
standards  

Regulator is less 
flexible than  
an independent 
body in  
coordinating 
views of  
industry to 
develop and 
manage  
standards

TOM is  
decentralised, 
allowing  
industry 
participants to 
can use their 
own technical 
solution  
(either 3rd party  
vendor or 
in-house) to 
execute the 
MER in line with 
the published 
standards  
Independent 
body is more 
flexible in  
managing 
standards than 
a regulator and 
can provide 
effective  
mechanism  
for consulting 
with industry

N/A – TOM 
is the most 
inclusive of the 
four options 

Independent 
platform has 
flexibility in 
how it manages 
standards,  
brining  
inclusivity 
benefits 

Centralised 
report  
generation 
solution could 
present a 
barrier to small 
firms who are 
unable to easily 
integrate with 
the platform
Centralised 
solution also 
does not  
promote for 
third party  
vendors as a 
single vendor 
(or small  
collection of 
vendors) would 
be selected 
to build the 
centralised 
platform 

N/A – TOM 
is the least 
inclusive of the 
four options 

RCentralised 
report  
generation 
solution could 
present a 
barrier to small 
firms who are 
unable to easily 
integrate with 
the platform
Centralised 
solution also 
does not  
promote for 
third party  
vendors as a 
single vendor 
(or small  
collection of 
vendors) would 
be selected 
to build the 
centralised 
platform 

Scalability It is easier for 
the regulator 
to control the 
direction of 
travel on global 
digital regula-
tory reporting 
initiatives by 
maintaining all 
governance of 
DRR in-house

It is harder  
to achieve 
cross- 
regulatory 
alignment 
on standards 
without an 
independent 
body to  
manage this. 
This is an 
issue for both 
domestic  
alignment  
between 
the FCA and 
the Bank of 
England, and 
international 
alignment 
between global 
regulators 

Independent 
bodies are 
well-placed 
to facilitate 
cross-regulator 
standards 
harmonisation 
and scale across 
geographies 

Independent 
bodies can be 
limited in their 
power to  
facilitate  
standards 
alignment if 
they are not 
provided with 
the appropriate 
Governance  

Independent 
bodies are 
well-placed 
to facilitate 
cross-regulator 
standards 
harmonisation 
and scale across 
geographies

A centralised 
solution for  
report  
generation 
would need 
a very high 
capacity to take 
on the reporting 
burden for 
the whole 
UK market, a 
challenge which 
is compounded 
if the solution 
is rolled out 
internationally 

It is easier for 
the regulator 
to control the 
direction of 
travel on  
global digital 
regulatory 
reporting 
initiatives by 
maintaining all 
governance of 
DRR in-house

A centralised 
solution for  
report  
generation 
would need 
a very high 
capacity to take 
on the reporting 
burden for all 
FCA regulated 
companies 

Assessment 
Criteria

Regulator-led Standards Body Utility Future Regulator

Advantage Disadvantage Advantage Disadvantage Advantage Disadvantage Advantage Disadvantage

Capability 
enabler 

Technical  
capability 
would be 
retained within 
the regulator 
rather than  
outsourcing  
this to an  
independent 
body

Limited scope 
for regulator 
to develop 
standards with 
non-regulatory 
benefits
No scope to 
develop  
commercial 
benefits from 
reporting data

Common 
standards will 
have benefits 
for the industry 
which go  
beyond  
regulatory 
reporting and 
compliance  
and an  
independent 
body has the  
potential 
expand its remit 
in the future  
beyond  
regulation to 
support this

Some DRR 
technical 
capability will 
reside in the 
central entity 
rather than the 
regulator

Common  
standards will 
have benefits 
for the industry 
which go  
beyond  
regulatory 
reporting and 
compliance  
and an  
independent 
body has 
the potential 
expand its remit 
in the future  
beyond  
regulation to 
support this

Reduces the 
full potential 
benefits of 
generating 
MER as you can 
move around 
logic to parse 
the data rather 
than moving 
around the data 
itself, so it is an 
inefficient way 
of executing  
the process  

Regulators’ 
ability to access 
all firm data in 
a structured 
way provides 
opportunities  
to perform 
supervision in 
more effective 
ways and 
mitigate  
market risk

Limited scope 
for regulator 
to develop 
standards with 
non-regulatory 
benefits
No scope  
to develop  
commercial 
benefits from 
reporting data

Costs Simplicity of 
TOM makes it 
likely that this 
option would 
have lower 
set-up and run 
costs than other 
options. This is 
because most 
of the DRR 
solution would 
be managed 
and run by the 
regulator 

It may be 
challenging 
to develop a 
funding model 
which compels 
industry 
participants to 
provide signifi-
cant investment 
into an initiative 
which is largely 
kept in-house 
by the regulator 

Decentralised 
report  
generation  
solution will 
mean that this 
option has lower 
set-up and  
run costs  
than an  
infrastructure 
-heavy platform 

Highly complex 
to set-up a new 
industry body
Comparable 
initiatives spent 
a significant 
amount on 
getting all 
participants  
to agree 

Precedence  
of financial  
institutions 
being willing to 
fund industry 
utilities if 
they can be 
convinced of 
the benefits 

Complexity of 
central platform 
means that  
initial set-up 
costs are 
expected to  
be very high.
Vendor  
monopoly  
provides risk 
that run costs 
could increase

Simplicity of 
TOM makes it 
likely that this 
option would 
have lower 
set-up and run 
costs than other 
options. This is 
because most 
of the DRR 
solution would 
be managed 
and run by the 
regulator

It is likely that 
this option will 
result in process 
duplication.  
Firms need 
to generate 
internal KPIs 
in order to run 
their business 

Time to  
realise  
benefits 

Simplicity of 
TOM enables 
quick realisation 
of benefits if 
regulator can 
deliver an  
effective 
solution. 
Fewer  
changes of 
accountabilities 
and no new 
platform to  
set-up  
contribute 
to a shorter 
implementation 
period    

Reduced  
industry  
participation 
likely to result  
in fewer 
resources  
available  
for DRR  
implementation, 
reducing speed 
of delivery

This TOM 
 enables  
incremental 
capability 
delivery. 
Focus can begin 
with developing 
common data 
standards which 
could bring 
near-term  
benefits to 
industry before 
full DRR is 
implemented 

Highly complex 
to set-up a new 
industry body
Comparable 
initiatives took 
a long time to 
start delivering 
benefits
There is no 
immediate 
‘quick win’ of 
providing a 
centralised  
platform  
solution which 
can outsource 
the 

Can deliver 
a quick win 
cost saving by 
outsourcing 
the current 
approach to 
reporting to 
a centralised 
provider  
(AuRep 
credited with 
delivering 
industry cost 
savings of up  
to 30%)

Highly complex 
to set-up a new 
industry body
Comparable 
initiatives took 
a long time to 
start delivering 
benefits

Reduced  
industry  
participation 
likely to result in 
fewer resources 
available for 
DRR imple-
mentation, 
reducing speed 
of delivery

Current viability 
– FCA has a 
long way to 
go to have the 
data analytics 
capability to be 
able to adopt 
this model 
and it would 
therefore take a 
very long time 
to implement 
this model

Oerational 
Risk

Simplest option 
with the least 
amount of 
change from 
current model

Decentralised 
report  
generation 
distributes 
risk amongst 
industry firms 
and vendors

Regulator will 
take on most of 
the liability and 
risk for DRR 
delivery

Decentralised 
report  
generation 
distributes 
risk amongst 
industry firms 
and vendors

Delivery risk 
from setting up 
a new central 
entity with a 
complicated 
governance 
structure 

Single point of 
truth and easy 
to fix if anything 
goes wrong  
(if one vendor  
is used)

Vendor  
concentration 
provides  
operational 
resilience 
risk – this is a 
significant issue 
as the platform 
will hold a lot of 
sensitive data

Single point of 
truth and easy 
to fix if anything 
goes wrong (if 
one vendor  
is used)

Potentially 
incompatible 
with GDPR 
rules and other 
data sharing 
regulations 

Operational 
Resilience 
– Regulator 
becomes a  
riskier single 
point of failure  
if they have  
access to  
market wide 
data at scale

 
Table 7 Breakeven point analysis for implementation scenarios considered in DRR Viability Assessment

22   https://beta.companieshouse.gov.uk/company/10440081/filing-history Table 8 Detailed analysis of DRR operating model options 
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5.6 Extract from FCA Handbook 
To better exemplify the challenges with regulatory reporting 
discussed in Chapter 3: Machine Executable Regulation 
Review, an example from the FCA Handbook (BIPRU 12.6.12) 
is shown below. It relates to the definition and reporting of 
‘Type A’ deposits. 

In the appropriate regulator’s view, a Type A retail deposit  
is likely to include one which:

i. has been accepted through the internet; or

ii.  is considered to have a more than average sensitivity to 
interest rate changes (such as a deposit whose acceptance 
can reasonably be attributed to the use of price-focused 
advertising by the firm accepting the deposit); or

iii.  in relation to any individual depositor exceeds to a 
significant extent the amount of that individuals’ deposits  
with the accepting firm that are covered by a national  
deposit guarantee scheme; or

iv.  is not accepted from a depositor with whom the firm  
has had a long relationship; or

v.  is accepted from retail depositors who can access their 
deposits before their residual contractual maturity subject 
to a loss of interest or payment of another form of early 
access charge (as a general proposition, the behaviour  
of liabilities to retail depositors is likely to depend in part 
on the contractual terms and conditions which give rise  
to those liabilities); or

vi.  is not held in an account which is maintained for 
transactional purposes.

This shows the challenge of writing regulation in a MER 
format, due to terms such as “average sensitivity” and  
“long relationship” requiring judgement to interpret.  

5.7 SBVR further considerations
Over the course of the review, it emerged that there are 
alternative SBVR applications to support regulatory  
reporting. Whilst the conclusions of this report recommended 
that the MER workstream should be paused with effort 
focused onto developing the Data Standard, this appendix 
includes considerations for how the MER workstream could  
be taken forward in the future. 

A proof of concept to use machine-understandable 
regulations to bridge, in a mostly automated way, the entire 
distance from natural language legal text of regulations 
drafted unambiguously to machine executable code that 
generates regulatory reports and provides automated  
support for regulatory compliance is an option:

i.  Legal drafters at regulators draft regulations in 
unambiguous natural language legal text, both provisions 
and the glossary, using an authoring tool that both:

 a.  ensures that any natural language ambiguity is 
removed during authoring; and

 b.  provides, under-the covers, the human meaning of 
natural language sentences and definitions in a form 
understandable by the machine in formal logic. 

ii.  Legal drafters specify the legal meaning of each data 
element required in regulatory reports using a URL link to 
the relevant entry in the SBVR-disambiguated glossary 
of the regulation, and specify the integrating structure, 
sequencing and form of expression for the data elements  
in the regulatory report using an SBVR-based approach  
that is IT system solution-independent -- while maintaining 
the legal semantics in the SBVR-disambiguated  
regulation glossary.

iii.  Create and use a, largely automated, design transformation 
to generate, from the content in items 1. and 2., a 
logical system function and data design model that is 
implementation technology-independent in a Domain 
Specific (System Specification) Language such as the 
ISDA Common Domain Model DSL used in the FCA’s DRR 
project, or SQL when enabled by the USoft rules engine.  

iv.  Create and use, largely automated, design transformations 
from the ISDA CDM DSL in item 3. to machine executable 
code in the implementation technologies most used by 
financial firms or let the USoft rules engine handle this 
transform automatically.
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