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1.0 Introduction to the ESS EA Reference Framework  

1.1 Business context 

An enterprise architecture aims to create an environment which can change and support 
business goals. It shows what the business needs are, where the organisation wants to be, and 
ensures that the IT strategy aligns with this. Enterprise architecture helps to remove silos, 
improves collaboration across an organisation and ensures that the technology is aligned to the 
business needs. This work also helps standardizing organisations1. 

The document at hand establishes a European Statistical System Enterprise Architecture 
Reference Framework (ESS EARF) to support the implementation of the ESS Vision 2020 on 
which the European Statistical System Committee came to an agreement in May 2014 as the 
guiding frame for ESS development up to 2020.  

Vision 2020 lays down the basis for the future ESS cooperation on modernizing the production 
and dissemination of ESS statistics and outlines the future business strategy in response to the 
challenges identified.  

Vision 2020 explicitly calls for the establishment of an ESS Enterprise Architecture (EA) as a 
Reference Framework by presenting the adoption of a “Common Reference Enterprise 
Architecture” as one of its implementation elements.  

Vision 2020 circumscribes Enterprise Architecture as “a systematic language to describe the 
way our business wants to operate and how the various components fit together. It serves to 
translate our vision into implementation strategies and priorities in a systematic way. It will be 
based on principles of standardization and interoperability, reuse, statistical subject matter 
domain-independent standard processes, metadata driven business chains and service-
oriented data-based outputs of statistical processes.”2  

The ESS EARF is an important element to ensure Vision 2020 gets implemented effectively and 
efficiently. The actual use of the ESS EARF during the project lifecycle (though principally at the 
initiation and design phases) should secure that ESS projects add sustainable value to the ESS. 

 

1.2 Architecture context  

The work at hand draws on and borrows as much as possible concepts and definitions of the 
widely recognized Open Group Enterprise Architecture Framework TOGAF3. 

ESS EARF also builds upon the various results from initiatives in the official statistics industry: 

 GSBPM (Version 5.0)4, GSIM (Verison 1.1)5 and GAMSO (Version 1.0)6 have been used as 
a reference throughout the ESS EARF. The ESS Business Capability model is inspired by 

                                                
1
 Common Statistical Production Architecture, UNECE: 

http://www1.unece.org/stat/platform/display/CSPA/CSPA+v1.1 

2
 Excerpt from Vision 2020 

3
 http://www.opengroup.org/standards/ea  

4
 http://www1.unece.org/stat/platform/display/GSBPM/GSBPM+v5.0 

5
 http://www1.unece.org/stat/platform/display/gsim/GSIM+Specification 
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GAMSO which defines the activities that take place within a typical statistical organization 
generalizing GSBPM with an extension in the areas of "Strategy", "Capability" and 
"Corporate Support". 

 The Common Statistical Production Architecture (CSPA) developed by the High-Level 
Group for the Modernisation of Statistical Production and Services  (HLG)7 has been used 
as reference for the ESS Statistical Production Reference Architecture (SPRA). CSPA 
defines the norms for international collaborative development specificying interoperability 
and modularity requirements. CSPA principles remain valid at the level of the ESS EARF. 
Some of CSPA's principles have been reformulated/refined for the ESS context. 

The ESS EARF strives to maintain the connection with these initiatives while focusing 
specifically on implemention of the ESS Vision 2020. 

 

The ESS EARF does not cover the work accomplished by other ESS initiatives such as: 

 The ESS Security and Secure exchange of data Working Group which deals with (non 
exhaustive list):  

 Data classifications and ESS data classification policy 

 Data and informations asset ownership and custody 

 Common rules, procedures, guidelines and standards for secure communication and 
data storage/exchange/transfer in order to build mutual trust 

 Agreement on security levels of shared applications, services and processes, driven by 
security levels of data 

 Business rules for handling information assets 

 Security policy (written & published) 

 Risk analysis documentation 

 A repository of information on people, roles, procedures, best practices and 
documentation of infrastructures   

 Rules for compliance monitoring 

The inclusion of a Reference Security Architecture in a furture release of the ESS EA RF is 
desirable. This could either be an output of the ESS Security and Secure exchange of data 
Working Group or an ESS EARF elaboration informed by the deliverables of this Working 
Group. 

 Continuous work in the area of Quality Management in EU statistics since 1998.  Below is a 
selection of key documents on the subject: 

 The European Statistics Code of Practice (CoP) sets the standard for developing, 
producing and disseminating European statistics. It is based on 15 principles that apply 

                                                                                                                                                       
6
 http://www1.unece.org/stat/platform/display/GAMSO/GAMSO+v1.0 

7
 http://www1.unece.org/stat/platform/display/hlgbas/High-

Level+Group+for+the+Modernisation+of+Statistical+Production+and+Services 
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to all statistical authorities in the European Union. These principles cover the institutional 
environment, statistical processes and outputs8. 

 The ESS Quality Assurance Framework (QAF) identifies possible activities, methods 
and tools that can provide guidance and evidence for the implementation of the 
indicators defined in the CoP9. 

 The ESS handbook for Quality Reports provides guidelines for the preparation of 
comprehensive quality reports for a full range of statistical processes and their outputs10. 

In the Generic Enterprise Model for Statistics (GEMS) presented as an annex to the Vision 
2020, Total Quality Management (TQM) is shown as a management component overarching 
the whole Enterprise Architecture, clearly positioning Quality as a cross-cutting competitive 
asset for the ESS.  

Quality and EA are complementary frameworks: while EA has a stronger focus on 
technology and alignment between business and IT, TQM has a stronger focus on 
management. The coherence between Quality and EA approaches should be maintained. In 
many instances, EA provides an adequate framework for designing and monitoring quality 
improvements identified through TQM practices. 

 

Quality and security are transversal to all architecture deliverables. 

  

1.3 Purpose and scope 

The ESS EARF provides a set of standard artifacts (principles, guidelines and models) that 
describe how to organize statistical capabilities in order to meet business, information and 
technology requirements and foster the implementation of Vision 2020.  

The ESS EARF should be used where decisions are to be made at project and programme level 
about the design of architectures as well as actual implementations of new business processes 
and the supporting information systems under the ESS remit. 

1.3.1 Use cases  

The ESS EARF can be used by all ESS members, and - within the ESS organizations - various 
audiences: from top and senior managers to solution architects. The following are typical use 
cases for the ESS EARF: 

                                                
8
 http://ec.europa.eu/eurostat/web/quality/european-statistics-code-of-practice 

9
 http://ec.europa.eu/eurostat/documents/64157/4392716/qaf_2012-en.pdf/8bcff303-68da-43d9-aa7d-

325a5bf7fb42 

10
 http://ec.europa.eu/eurostat/documents/64157/4373903/01-ESS-Handbook-for-Quality-Reports-

2014.pdf/d6152567-a007-4949-a169-251e0ac7c655 

http://ec.europa.eu/eurostat/web/quality/european-statistics-code-of-practice
http://ec.europa.eu/eurostat/documents/64157/4392716/qaf_2012-en.pdf/8bcff303-68da-43d9-aa7d-325a5bf7fb42
http://ec.europa.eu/eurostat/documents/64157/4392716/qaf_2012-en.pdf/8bcff303-68da-43d9-aa7d-325a5bf7fb42
http://ec.europa.eu/eurostat/documents/64157/4373903/01-ESS-Handbook-for-Quality-Reports-2014.pdf/d6152567-a007-4949-a169-251e0ac7c655
http://ec.europa.eu/eurostat/documents/64157/4373903/01-ESS-Handbook-for-Quality-Reports-2014.pdf/d6152567-a007-4949-a169-251e0ac7c655
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Use case Illustration of Use case 

Usage by 
ESS 
governance 

 

ESS governance should safeguard the adherence to the ESS EARF as an assurance to 
efficient, reusable and flexible solutions developments.  

The ESS EARF provides a ground for accepting or rejecting projects and addressing 
recommendations for revising and adapting them.  

To make use of the most appropriate level of expertise, ESS governance bodies may 
request the opinion of an ESS EA board on whether the ESS EARF is correctly being 
followed or not. 

Usage by 
ESS 
Enterprise 
architects 

 
 

EA functions in ESS member organizations should use the ESS EARF to support the 
validation of architectures and projects.  

They ensure that ESS projects know how to apply the ESS EARF to head-start their 
efforts.  

They assess compliance with the ESS EARF in its more specific aspects:  

 Is alignement with business needs and outcomes ensured? 

 Is the common language used as to enable and create opportunities for reuse and 
sharing among various stakeholders both within the National Statistical Institute 
(NS)I and within the ESS? 

 Are common standards, specifications, and patterns being adhered to? 

 What capabilities, processes and Building Blocks are being improved and what 
others need further development to ensure coherence and realize business 
outcomes?  

 What Building Blocks are candidates to meet requirements for sharing amongst the 
ESS community? 

 Is there consistency in the implementation of technology? 

 Is interoperability with non-ESS members ensured to enable seamless operation? 

 Etc. 

Usage by 
ESS 
Business 
Leaders 

 

Business leaders use the ESS EARF (which bridges business and IT matters) as an 
effective means of communicating with IT.  

Business leaders leverage the  ESS EARF to make sure that business outcomes are 
realized e.g. verifying that: 

 good practice concepts and implementations are being preserved for future projects: 
across statistical product & service lines, geographic boundaries as well as for the 
design of new statistical products 

 development cycles for statistical products and services are shortened and cost are 
reduced through reusing existing capabilities 

 Etc. 

Usage by 
ESS projects 

 

ESS projects use the ESS EARF for the design of their information system architectures. 

 Projects explicitly consider the models of the ESS EARF to visualize the Building 
Blocks of the ESS EARF impacted by their project or potentially available for reuse to 
tackle their specific problems.  

 Projects adhere to ESS EARF principles during their entire life cycle to ensure they 
contribute to the realization of Vision 2020. 

 Etc. 

Usage by 
ESS IT 
Leaders 

 

IT Leaders in ESS member organizations use the ESS EARF as key reference for both 
ESS-specific and NSI-internal IT developments. The long term goal is to align 
architectures and investments amongst ESS members where relevant, enabling greater 
collaboration in the ESS. 

IT Leaders leverage on the ESS EARF through e.g. verifying the following: 

 Are the IT developments in NSIs future-proof and in line with ESS developments?  

 Are project risks mitigated through using and applying known architecture patterns 
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with less risk than a new architecture design? 

 Are information system architectures in projects sustainable on the long run? 

 Is the EA function being used to its best to support the implementation of projects’ IT 
solutions? 

 Etc. 

Table 1 Use cases for the ESS EARF 

 

1.3.2 ESS EARF artifacts 

Following TOGAF, an enterprise architecture consists of a number of architectures, each 
presenting different aspects of the architecture. In particular it distinguishes five types of 
architectures. This typology serves as a reference to map the ESS EA RF artifacts described in 
this and related documents. 

 

Figure 1 The TOGAF architectures 

 

The ESS EARF artifacts have been selected to span the EA layers relevant for the ESS Vision 
implementation and to provide an unified framework (common terminology, concepts and 
interrelated models) linking business and IT. They remain however at a conceptual and logical 
level of abstraction providing guidance and frames for the development of more physical and 
detailed solution architectures inside the projects. 

The following table presents the artifacts included in the ESS EARF and their relevance for the 
4 architectures layers. 

ESS EARF Artifact EA layers Abstraction 

 The ESS Business Capabilities model – the 
Business Capabilities model summarizes the key 
capabilities required for producing official 
statistics. It provides a framework to view which 

Business architecture Conceptual 
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capabilities are already sufficiently present in the 
ESS versus those on which development effort is 
needed. Business Capabilities are supported by 
one or several Building Blocks. 

 The ESS EA Building Blocks – the Building 
Blocks are (potentially re-usable) components 
that can be combined with other Building Blocks 
to deliver architectures and information systems. 
Building Blocks comprise one or several Business 
Services as identified in the Statistical Production 
Reference Architecture (see further below). 

Application architecture Conceptual 

 Principles for the ESS EARF – these are 
principles that give guidance to the decisions 
involved in realizing the Vision 2020 when it 
comes to deciding on the go or no-go or design of 
the Vision 2020 projects and information system 
architectures. 

Business architecture Conceptual and 
logical 

 The Statistical Production Reference Architecture 
– this lower level architecture is to be used by 
project managers to design a Service Oriented 
Architecture (SOA) based information system 
architecture for their future projects. 

Business Architecture 

Application Architecture 

Logical  

 EA information architecture view– Information is a 
core component of Official Statistics and its 
structuring is paramount for the realization of 
Vision 2020.  This area is already relatively 
mature given important developments and 
investments into standards such as GSIM, SDMX 
and DDI. It could be developed further in 
subsequent versions of the ESS EARF. 

Information Architecture Conceptual 

Table 2 Overview of ESS EARF artifacts in terms of EA layers and Level of abstraction 

 

The following artifacts may be added to the ESS EARF in subsequent versions: 

 Security Architecture – The Security Architecture would provide ESS partners (and in 
particular their security practitioners) with a framework to be used to implement project-, 
organization- and ESS-wide security capabilities in line with best practices in order to 
protect information systems and ensure data confidentiality, integrity and availability along 
the basic principle of ensuring that “nothing happens” or “if something happens, losses or 
damages are limited”. Initial elements of security are already addressed in this version of 
the ESS EARF where appropriate.  

 Governance of the ESS EARF – this would be a governance model that will serve as 
guidance for future modifications to the ESS EARF as well as follow-up on its 
implementation progress. Governance is paramount to ensuring the ESS EARF gets 
implemented properly.  

 

The artifacts in the ESS EARF can be positioned in the TOGAF Framework in the following way:  
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Figure 2 The main ESS EARF artifacts mapped to the TOGAF architectures 

 

The different artifacts of the ESS EARF are useful for different purposes, in different situations. 
Figure 311 maps the listed artifacts onto a typical project life cycle. 

                                                
11

 VIG standards for Vision Implementation Group set up as part of the ESS Vision Implementation 
Goverance. 
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Figure 3 Overview of the ESS EARF artifacts throughout the project life cycle 

 

The ESS EA RF will be accompagnied by guidelines for project managers to indicate what and 
how to use the different artifacts in the course of their project life cycle. 

 

1.4 Benefits of the ESS EARF 

An enterprise architecture describes a shared vision of how the enterprise will operate. It is a 
tool for aligning IT and business strategy and for ensuring business value from IT. 

Architectural (re)-design in line with the ESS EARF is meant to generate benefits to ESS 
participants.  

Depending on the focus area of the (re)-design, these would include: 

 Cost savings through reuse and sharing of SOA services and infrastructure where 
appropriate, reducing both capital investments and operating cost as well as providing the 
ESS with a stronger position to negotiate market prices towards external service providers; 

 An increased sustainability of IT systems through adherence to common architectural 
principles and design criteria (such as interoperability), the implementation of standards 
and an overall more coherent development and adaptation of systems; 

 Gradual breakdown of organizational silos through deployment of Building Blocks across 
statistical subject matter domains, statistical phases and process steps and/or across 
countries. Statisticians within the ESS can increasingly collaborate as “European” 
statisticians, making use of pan-European expertise, methodologies and services; 

 Streamlined and more standardized processes through ensuring that statistical process 
steps (e.g. within the validation phase) are not redundant within the ESS;  
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 Faster and better services through specialization, whereby some ESS participants could 
focus on certain Building Blocks (e.g. the design of collection instruments), accelerating and 
deepening the creation of expertise. Certain NSIs could thus pilot a SOA service and, if 
successful, make it available for replication or as a shared service; 

 A single recognizable brand to users of European statistics through similar end user 
interfaces and survey contacts, increasing ESS awareness and uptake and indirectly also 
the confidence in official statistics;  

 Leverage of greater amounts of data, with possibly new types of data being exchanged in a 
trusted environment where computing capacity can be increased flexibly, allowing the 
computation of more complex indicators and realities; 

 Greater focus on the quality and security perspectives when creating shared services; 

 Higher business agility by re-using services. By re-using a service within an NSI or even 
within the ESS, ESS members increase the possibility of reacting faster to new 
requirements; 

 Balancing budgets & financing cycles amongst ESS members. An NSI could for example 
take the lead in creating services during a period where its finances are sound and can 
benefit from other NSIs’ investments in turn in financially more restraining periods; 

 Room for more innovative investment models such as joint procurement and “Kickstarter” 
like ways of investing. 

 

Many of the above points can be found back in Vision 2020 as desirable outcomes of ESS 
collaboration in general. Architecture is thus a supporting enabler for these. 

 

1.5 Document history 

The ESS EARF is a joint work of the ESS members carried out under the responsibility of the 
DIME/ITDG.  

The DIME/ITDG set up an ESS EA Task Force (ESS EA TF) to develop the ESS EARF. This 
Task Force has brought together Architecture experts from 9 NSIs12 who have been 
collaborating intensively under the Eurostat coordination and chairmanship since February 2014 
with:  

 5 ESS EA Task Force physical meetings 

 Numerous ESS EA Task Force virtual meetings (conference calls) 

 2 dedicated sprint sessions (finalizing EA principles and finalizing the SPRA) 

 Contribution of the ESS EA Task Force members in their specific area of expertise 

 In-depth review of the ESS EARF by ESS EA TF members with systematic  tracking of 
issues (issue log) and iterative improvements (versioning). 

 

                                                
12

 Austria, France,  Italy, Norway, The Netherlands, Slovenia, Switzerland, United Kingdom, Sweden 
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The ESS EARF has been discussed in the following fora: 

 ESBRS Business Architecture Workshops on 30/09/2014 and 20/09/2015 

 DIME/ITDG Steering Group on 18/06/2014, 9/12/2014 and 25/06/2015 

 DIME & ITDG joint plenary meeting on 20/02/2015 9 (v0.3). 
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2.0 The ESS Business Capabilities model  

2.1 Description 

A Business Capability can be defined as "an ability that an organization, person, or system 
possesses. Capabilities are typically expressed in general and high-level terms and typically 
require a combination of organization, people, processes, and technology to achieve." 13  

Business Capabilities Modeling is a technique for representing an organization's business, 
independent of organization structure, processes, people or business functions.14  

Business Capabilities form an anchor model for further developing a Business Architecture. 
They represent what the business does (or needs to do). They are the starting point for the 
subsequent detailing of how the business should do what it does to achieve business outcomes. 
The “how” is frequently expressed in term of business process and activities. 

Business Capabilities are similar to Business Functions as defined in GSIM or CSPA. The 
difference between the two concepts lies in their orientation and level of detail. As an indication, 
Business Capabilities tend to be more strategy-driven and strategy-oriented as they serve to 
decide on investments whilst Business Functions are more process/activity-oriented and 
applicable in an operational context.  Further, Business Capabilities are typically expressed at 
higher levels of granularity (what is referred to as levels 0, 1 and 2 further below) whilst 
Business Functions are more fine-grained reflecting what one would express at Business 
Capability levels 3 and onwards.  

There is a many-to-many relationship between Business Capabilities and Activities. A 
capability can support different activities and on the opposite an activity can require different 
capabilities. Business capabilities tend to be defined so that they are reused across different 
activities ensuring that investments are efficient. The GAMSO-ESS EARF Business Capability 
Model mapping in the Annex provides tentatively a correspondence matrix between the ESS 
Capability Model and the GAMSO (Generic Activity Model for Statistical Organisation).   

 

2.2 Proposed use 

The ESS Business Capabilities model shows the most relevant Business Capabilities needed in 
the NSIs and Eurostat. Subsequently the model will be used to show which Business 
Capabilities are in scope for the ESS collaboration as described in the ESS Vision and which 
Business Capabilities are left to the individual members.  

The ESS Business Capabilities model: 

 Sets a common language for the business to describe which portion of the business is to be 
transformed 

 Supports the successful development and management of Business Capabilities in the 
ESS 

                                                
13

 TOGAF 

14
 Gartner 

15
 http://www1.unece.org/stat/platform/display/GAMSO/GAMSO+Home 
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 Supports prioritization and optimization discussions through defining which capabilities 
should be addressed first and by whom 

 Aims to minimise the development cost of new systems by reducing duplication of 
development and designing for sharing across activities and organisations 

 Triggers and informs the identification, specification and design of IT services in the ESS 

 

The ESS Business Capabilities model should be used as an anchor model at different stages of 
discussion (e.g. between business and IT) and should be referenced where appropriate in 
different stages of planning, design and implementation of information systems in the ESS. 

As an example, project initiation requests should always specify which capability(ies) a project is 
targeting to improve and how. 

The next table summarizes the key use cases for the ESS Business Capabilities model. 

Used by For what purpose 

Usage by ESS 
governance 

 

 Show which Business Capabilities are in scope for ESS collaboration and 
which Business Capabilities are left to the individual members 

 Support the longer term development and management of Business 
Capabilities that underpin the ESS’ ability to conduct business thus 
demonstrating the benefits of multi-year planning 

 Identify Business Capabilities that could be shared rather than developed 
redundantly 

 Support the scoping of collaboration mechanisn such as centers of 
excellence 

Usage by ESS 
Enterprise architects 

 

 Use the Business Capabilities model to support statistical service 
identification, specification and design (linking to Service-Oriented-
Architecture) 

 Use Business Capabilities to encourage stakeholders to think about the 
strategic business requirements when developing architectures and 
information systems 

Usage by ESS 
Business Leaders 

 

 Use the Business Capability model to take discussions with IT a step back 
and focus on what the key needs of the business are 

 Identify the business’ key capabilities, for example the ones that 
differentiate, and use this information to ensure focus on key areas (e.g. for 
the individual NSIs) 

 Break down silos between business units/organizations by identifying 
common Business Capabilities and solutions 

Usage by ESS project  

 

 Axe projects around Business Capabilities. Already in the project initiation 
request, always specify which capability/ies will be improved and how 

 Align project outputs with Business Capabilities and thus provide a roadmap 
for business staff to better understand how (IT) projects support the 
business 

Usage by ESS IT 
Leaders 

 

 Gain stability in technology design. Business Capabilities modeling in 
general offers more stability than business process modeling as Business 
Capabilities are less volatile 

 Use the Business Capability model as a communication tool to present a 
consistent view of what the ESS Information systems do 

Table 3 Use cases for the ESS Business Capabilities model 
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2.3 Artefacts 

The ESS Business Capabilities model is broken down into 3 levels (Level 0, Level 1 and 2)16 
and each capability is provided with a description.  

The figure below visualizes the most relevant Level 0 and 1 Business Capabilities identified for 
statistical authorities within the ESS. The subsequent table provides the related descriptions. 

 

Figure 4 ESS Business Capabilities model – Levels 0 & 1 

 

Statistical Production Management 

Business Capability Description 

New statistics development The ability to explore and innovate new statistics based on 
existing and new data sources. 

Statistical Design The ability to design the statistical outputs, concepts, methods, 
collection instruments and operational processes required to 
produce statistics. 

Statistical Data Collection The ability to gather data for official statistics. 

                                                
16

 The Level at which capabilities are defined depends on the purpose of the capability model. In the case 
of the ESS EARF, Levels 0 and 1 model the key value chain of the statistical “business” at a Level of 
granularity similar to the Generic Enterprise Model for Statistics proposed in Vision 2020.  From there, 
Statistical Production Management has been identified as a relevant focus area to the ESS EARF; area 
which was thus modeled further (to a Level referred to as “Level 2”), modeling the required capabilities to 
a Level of detail which still remains succinct and easy to communicate, and at the same time is suitable to 
inform more detailed EA work. 
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Information Resources Management The ability to manage custodianship and ownership of data and 
metadata. 

Statistical Processing  The ability to check, clean, and transform the collected data and 
produce, examine and make it ready for dissemination. 

Statistical Analysis The ability to examine and make sense of data before 
dissemination. 

Statistical Dissemination The ability to manage the release of the statistical products to 
users. 

Quality Assessment, Control & 
Improvement 

The ability to perform process quality assessments and put in 
place control mechanisms across the statistical value chain and 
operate quality improvement mechanisms.

17
  

Corporate Support Management 

Business Capability Description 

Legal Framework Management The ability to develop, maintain and terminate legal frameworks 
and ensure compliance with the legal frameworks. 

Administrative Information 
Management 

The ability to manage the ownership or custody of records, 
documents, information and other intellectual assets held by the 
organisation  

Human Resource Management The ability to maintain the necessary human resources and 
optimize the value of human resources through hiring and 
development activities. 

IT Management The ability to manage tasks and decisions surrounding the 
ingestion, annotation, cataloguing, storage, retrieval and 
distribution of IT assets. 

Security Management The ability to ensure the confidentiality, integrity and availability of 
the ESS information, data and IT services through administering 
and deploying adequate security measures, managing risks and 
assuring and controlling how security policies have been 
implemented.

18
 

Procurement Management The ability to effectively purchase goods and services from 
external suppliers for the operation of statistical authorities. 

Financial Management The ability to plan, direct, monitor, organize and control the 
monetary resources of the statistical authority. 

                                                
17

 Derived from the definition of Quality management in the GSBPM 

18
 Derived from ITIL Version 3.0 
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Quality Management The ability to plan, direct, monitor, organize and control quality 
arrangements and processes of the statistical authority as well as 
support continuous, organization-wide improvements to deliver 
high-quality statistics and statistical services.

19
 

Strategy Management  

Business Capability Description 

Maintenance and consolidation of 
strategic relations 

The ability to maintain and consolidate strategic relations with 
external stakeholders. 

Strategic planning The ability to set priorities, focus Business Capabilities and 
resources, strengthen operations, ensure that employees and 
other stakeholders are working toward common goals, establish 
agreement around intended outcomes/results, and assess and 
adjust the organization's direction in response to a changing 
environment. This includes the adoption of a total quality 
management model for the organisation and its strategic 
implementation i.e. the implementation of Enterprise Excellence 
models. 

Policy Definition The ability to contribute to policy development including the 
adoption of a total quality management model for the 
organization. 

PPM (Project Portfolio Management) 
and budget definition 

The ability to manage a portfolio of projects (and budgets thereof) 
including processes, methods, and technologies used by project 
managers and project management offices (PMOs) to analyze 
and collectively manage current or proposed projects. 

Table 4 Description of the ESS Business Capabilities Levels 0 & 1 

 
In the following section, the statistical production management capabilities is zoomed in at Level 
2 providing the relevant Business Capabilities in greater detail. 

                                                
19

 Derived from the definition of Quality management under Total Quality Management as a management 
style 
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Figure 5: ESS Business Capabilities model for statistical production management Level 2 

 

The table below describes each of the Business Capabilities required for a statistical authority 
for statistical production management within the ESS. 

New statistics development 

Business Capability Description 

New data sources exploration The ability to explore the potential value of new data sources for 
improving existing statistics or innovating to obtain new statistics. 

Legislative work participation The ability to participate in and influence legislative work that 
forms the legislative basis of official statistical production in a way 
that will support decision makers and is regarded as useful and 
important. 

Statistical product innovation The ability to innovate i.e. create new statistical products based 
on existing data sources and the exploration of new data sources 
that are useful and important to users. 

Methods and tools development for 
new statistics 

The ability to effectively develop methods and tools to support the 
exploration and innovation of new statistical products. 

Identify user needs The ability to collect, assess and translate user needs into 
statistical outputs. 

Statistical Design 
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(Re) Design statistical outputs The ability to design statistical output so that it is valid and useful 
for the user based on sound statistical methodologies. 

Process & Workflow design The ability to design statistical production processes and 
workflows in an effective and flexible manner to ensure efficient 
production as well as an easy replication/reusability of the 
processes. This includes data collection, process & analysis, and 
dissemination. 

Process methods design  The ability to develop, maintain and enhance methods to be 
delivered by statistical processing services supporting statistical 
production.  

(Re) Design production system, 
statistical processing services and 
rules 

The ability to design and implement the necessary systems to 
deliver and combine statistical processing services and related 
rules for the production of statistics.  

Statistical Data collection 

Provision agreement management The ability to conclude provision agreements with information 
providers (explicit or implicit) to provide data according to 
requirements (timeliness, confidentiality, quality, transmission 
protocol, authorship, ...). 

Secondary Data Collection  The ability to manage the process of requesting, receiving and 
testing data from administrative sources as well as other data 
sources (big data, internet data, scanner data, …). 

Primary data collection The ability to set up and manage surveys through to their 
finalization and transfer for processing and analysis. 

Metadata collection  The ability to enrich the received data with metadata to support 
the further processing and analysis as well as the dissemination 
of the statistical output. 

Statistical Registers Management The ability to set up, maintain and provide "register" services 
supporting collection and integration of data. 

Statistical Processing 

Statistical data preparation The ability to efficiently integrate data from different sources, 
classify and code data, review and validate the data as well as 
edit the data and perform imputations to improve the information 
sets’ quality. This requires shared methods, processes and 
workflows. 

New variables and units derivation The ability to derive new variables & units for statistical output 
according to harmonised methodologies and requirements. 

Calculation and finalization of output  The ability to calculate the necessary weights and aggregates and 
prepare output data for analysis and dissemination using shared 
methodologies and processes.                               

Statistical Analysis 
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Statistical output analysis The ability to validate outputs as well as interpret & explain 
statistical data and finalize output for dissemination using shared 
methodologies and processes. 

Statistical Dissemination 

Release management. The ability to manage the release of statistical output as well as 
accompanying content according to release schedules so that 
users have predictable and equal access to data. 

Products and services promotion The ability to promote the statistical output for potential users and 
notify the press and other stakeholders about statistical output. 

Flexible data access provisioning The ability to make statistical output data and metadata flexibly 
available for manual and machine-to-machine access through 
multiple channels. 

Statistical content management. The ability to author and manage the distribution of content 
related to the statistical output. This includes press releases, 
interpretations, and reports. 

Quality management
20

 

Quality assessment The ability to assess the quality of statistical processes as well as 
output according to shared standards and practices. 

Quality control mechanisms 
mangement 

The ability to set up, execute, monitor, and evaluate control 
mechanisms in the production process to ensure a high quality of 
statistical output. 

Quality improvement management The ability to  perform continual quality improvement of statistical 
outputs and processes  and (measurably) increase customer 
satisfaction. 

Information resources Management  

Data management The ability to manage data (including personal and unit level data) 
efficiently and securely through the entire life cycle from data 
collection to dissemination. 

Metadata Management The ability to manage metadata throughout the production cycle. 

Table 5: Statistical production management capability descriptions 

 

These capabilities could be further broken down at Level 3 alongside 5 dimensions: 

 People 

 Methods 

 Processes 

                                                
20

 The quality concepts are currently reviewed in the context of “QUAL@ESS Vision 2020”. 
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 IT systems  

 Standards. 

 

This is illustrated in Figure 6. 

 

Figure 6: Achievement chain to realize capabilities 

 

ESS projects should develop their Level 3 Business Capabilities and relate them to ESS 
capabilities through dedicated deliverables and/or activities in these five dimensions to specific 
the current status of the capability, the to-be state and what is required in order to achieve the 
desired state. 

  

2.4 The ESS Business Capabilities model and Vision 2020 

Vision 2020 indicates which Business Capabilities are important to meet ESS challenges and 
defines the scope for their improvement.  Using the ESS business capability model, Figure 7 
indicates the  ESS Business Capabilities in focus of the Vision in 2020.  Projects implement the 
strategic objectives set up by the Vision by improving and creating these capabilities. This 
mapping should be continuously monitored with the specification of the capabilities developed 
by projects at Level 3 distinguishing the projects’ contribution to organization, people, methods, , 
process, IT systems and standards. 
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Figure 7: Business Capabilities and ESS Vision Portfolio mapping 
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3.0 The ESS EARF Building Blocks and Standards 

3.1 Description 

The ESS EARF defines a set of Building Blocks (BBs) which represent (potentially re-usable) 
components of (IT) capability. 

According to TOGAF, a BB has the following characteristics21: 

 it evolves such so as to exploit new technologies and standards 

 it may be assembled from other BBs, or may be a subassembly of other BBs 

 it is re-usable and replaceable, and well specified. 

 

In the ESS EARF, the BBs are kept at a high level of aggregation. The BBs are exploded into 
more distinct Business Services in the statistical production reference architecture (see chapter 
5.0). Together, the ESS EARF BBs and the services of the statistical production reference 
architecture provide a holistic view on how the statistical value chain in the ESS can be 
supported. 

In TOGAF, the boundary and specifications of a BB should be loosely coupled to its 
implementation, i.e. it should be possible to realize the BB in several different ways without 
impacting the boundary or specification. The ways in which Business Services are realized by 
BBs vary widely between individual architectures. An appropriate choice of BBs can lead to 
improvements in system integration, interoperability and flexibility in the creation of new 
information systems. The ESS EARF BBs already represent potential candidates for reuse 
between statistical subject matter domains, phases of the statistical business process and 
members of the ESS.  

Table 6 below lists and describes the ESS EARF BBs that constitute the major elements in the 
envisioned ESS IT landscape. It classifies BBs into two categories: 

 End-user application: An application or group of applications providing functionality for the 
users involved in the production of statistical output. 

 Application Platform: A solution providing aspects of the platform necessary for building and 
maintaining end-user applications. 

 

 

                                                
21

 http://pubs.opengroup.org/architecture/togaf9-doc/arch/chap37.html 

http://pubs.opengroup.org/architecture/togaf9-doc/arch/chap37.html
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ESS EARF BBs Characteristics Type Classification 

Statistical 
processing  

A great variety of statistical 
processing services could be 
made available by members of 
the ESS to the community 
either on a voluntary or 
mandatory basis. Examples of 
such Services would be 
“validation of data”, “advanced 
computations”, “data 
aggregation”, etc. The Services 
should by design collect and 
track the Metadata required for 
quality monitoring purposes and 
trigger corrective/preventive 
action to address non-
compliance with quality 
requirements where relevant. 

Technology components: 
Group of applications 

End-user system 

End-user application 

Data collection  Building Block that allows the 
collection of data and Metadata 
and loads the data in the 
Primary Data Storage. 

Technology components:  
Group of applications 
running on an application 
server 

End-user system 

End-user application 

Collaboration  This is an ESS platform that 
enables a collaborative way of 
working among ESS 
statisticians across the various 
phases of the statistical 
production process. It supports 
specialized (closed) 
communities and structured 
collaboration on developing 
(new) statistical outputs and 
processes. 

Technology components:  
Software as a Service, 
end-user system, COTS-
based 

End-user system 

End-user application 

IT Security  Secure hosting and network 
infrastructure providing for 
secure networking hardware, 
software and network services 
as well as additional computing 
capacity.  

Technology components: 
encryption services, 
certificate management 

Infrastructure 

Application Platform 

Consumer 
management and 
tracking 

To support a consistent 
surveying of statistical data 
consumers to monitor user 
satification and query needs 
and analyze behaviour and 
feedback. 

Technology components:  
Software as a Service, 
COTS-based 

End-user system 

End-user application 
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Design of 
collection 
instruments 

Building Block that supports the 
design of collection instruments 
so they can be produced faster 
and in a more coherent way 
across ESS members and 
statistical business processes. 
Ways to achieve this are the 
use of harmonized expression 
languages to build the surveys 
and harmonized structures for 
capturing data. 

Technology components:  
Software as a Service, 
end-user system, COTS-
based 

End-user system 

End-user application 

Identity and 
access 
management 
(IAM) 

IAM copes with authentication 
(i.e. the substantiation of the 
identity of a person or entity) 
and authorization (i.e. the 
definition and enforcement of 
permitted capabilities for a 
person or entity whose identity 
has been established) in order 
to prevent resources from 
unauthorized and unintended 
use. It typically also includes 
system entry control warning 
unauthorized users, tracking 
unsuccessful login attempts and 
locking sessions when required; 
as well as non-repudiation 
proving that a user carried out 
an action, or sent or received 
data at a particular time.The 
Building Block shall implement 
trust-based identity and access 
management relying on legal, 
organizational, semantic and 
technical interoperability 
agreements between ESS 
participants. Such agreements 
include joint definition of access 
levels and role-based access 
criteria as well as harmonized 
security requirements. 

Technology components: 
encryption services, 
certificate management, 

infrastructure and end-
user system 

Application Platform 
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Process 
Orchestrator 

As a key element in the ESS, 
this Building Block will act as 
BPM implementation and 
orchestrate the statistical 
processing Services into 
production processes and 
support the design and 
management of these 
processes.The Process 
Orchestrator can also include 
select security Services such as 
audit (the ability to provide 
forensic data attesting that the 
systems have been used in 
accordance with relevant 
security policies) and access 
control for subjects (such as 
processes) and objects (such 
as files, including control of 
object creation and deletion). 

Technology components: 
Application Server, 
connectors 

Platform for orchestrating 
and executing workflows, 
COTS based 

End-user application / 
Application Platform 

Dissemination 

ESS-wide platform that enables 
the dissemination of statistical 
outputs. The platform’s set up 
and composition will need to 
reflect the policy & political 
priorities the ESS participants 
have agreed upon.    

Technology components:  
Application or group of 
applications 

End-user system 

End-user application 

Metadata 
Management 

Building block that manages the 
entire life cycle of reference, 
structural, and process 
Metadata and logically connects 
these data. This will form a key 
Building Block and prerequisite 
for standardizing and 
industrializing statistical 
production. The building block 
ensures the availability and 
integrity of Metadata, as well as 
the suitability of Metadata for 
consistent quality monitoring in 
the ESS.  

Technology components:  
Application or group of 
applications 

End-user system 

End-user application 

Data exploration 
and analysis 

Scalable platform to respond to 
new statistical needs and help 
explore potentially very large 
data sets, with possibly strong 
privacy requirements. The 
platform provides sophisticated 
features to aggregate data and 
compute indicators, perform 
statistical operations such as 
quality assurance and output 
editing as well as visualize data. 

Technology components:  
Application or group of 
applications 

End-user system, COTS-
based 

End-user application 
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ESS Data 
exchange 

Platform that can be used to 
report collected data to either 
DG ESTAT or other 
international institutions. The 
platform facilitates sending and 
receiving sets of data among 
ESS members, providing 
functionalities such as Service 
message routing, message 
transformations and data 
en/decryption. ESS participants 
should still implement member-
specific integration platforms to 
support internal Service 
integration. 

Technology components: 
Application Server, 
connectors 

Platform for integration 

Application Platform 

Dissemination 
Data Storage 

Data storage where the data 
and statistics for dissemination 
are stored. Like the Primary 
Data Storage, this Building 
Block includes trusted recovery 
providing recovery facilities 
such as restoring from backups 
in ways that do not compromise 
security protection. 

Technology components: 
DBMS, data abstraction 
layer, possibly data 
services 

Application Platform 

Primary Data 
Storage 

Data storage where the primary 
data from production are stored. 
The Building Block supports 
large amounts of data and the 
flexible addition of new data 
sources. It can be split into 
micro (unit level) data storage 
and macro (aggregated) data 
storage as different information 
(governance) models may 
apply. The Building Block 
includes trusted recovery 
providing recovery facilities 
such as restoring from backups 
in ways that do not compromise 
security protection. 

Technology components: 
DBMS, data abstraction 
layer, possibly data 
services 

Application Platform 

Catalogue of 
reusable solutions 
and standards 

The catalogue contains 
references to various artifacts 
and Services to support 
standardization and efficient 
sharing and reuse of process, 
information and Services at 
ESS Level. It contains among 
others references to 
methodological guidelines, 
resources (centre of excellence, 
helpdesk, …) and IT Services. 

Technology components:  
Application or group of 
applications 

End-user system 

Application Platform 
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Quality 
assessment 

Quality assessment supports 
analytics of quality indicators. 
This should be integrated with 
Metadata Management. 

Technology components:  
Application or group of 
applications 

End-user system 

End-user application 

Data supplier 
registry 

This Building Block contains key 
information on potential data 
providers as well as the Service 
Level Agreements with them. 

Technology components:  
Application or group of 
applications 

End-user system 

Application Platform 

Table 6 ESS EARF BBs 

 

3.2 Proposed use 

The table summarizes the key usages for the ESS EARF Building Blocks. 

Used by For what purpose 

Usage by ESS 
governance 

 

 Forms a point of reference for discussions regarding the prioritization of ESS 
initiatives 

 Forms a point of reference for selecting appropriate governance scenarios in 
the ESS 

Usage by ESS 
Enterprise architects 

 
 

 Use as a reference in discussion with projects to evaluate synergies versus 
redundancies and conflicts between ESS projects as well as between ESS 
projects and NSI, respective Eurostat- specific projects 

 Design, revise and compare reference architectures of the individual ESS 
members amongst each other and with the overall ESS EARF 

 Design, revise and compare information system architectures of the 
individual ESS members amongst each other and with the overall ESS 
EARF 

 Document ESS EARF Building Blocks e.g. in an ESS EARF architecture 
repository 

 Help ensure BBs are effectively reused in the ESS 

Usage by ESS 
Business Leaders 

 

 Use as reference in the discussion of the design and prioritization of projects 
with a strong IT component 

 Identify synergies between business projects requiring the same Building 
Blocks 

 More tangibly scope business projects 

Usage by ESS project 
architects  

  

 Use as reference in framing and designing projects to define which ESS 
EARF BBs are affected by the project 

 Search for reusable ESS EARF BBs and interoperability solutions 

Usage by ESS IT 
Leaders 

 

 Use as reference to compare architectures across ESS partners  

 Help to create, manage and rationalize the ESS members’ versus ESS-wide 
Building Block portfolios 

 Structure the architectural implications of individual ESS projects 

Table 7 Use cases for ESS EARF BBs 
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3.3 Artifacts 

3.3.1 Mapping of Business Capabilities and ESS EARF BBs 

The ESS EARF BBs are to be implemented in support of the Business Capabilities required in 
the ESS. Figure 8 below indicatively maps the Business Capabilities in the ESS Business 
Capabilities model with those ESS EARF BBs where an interrelation is fairly evident. Further 
links remain possible. 

The analysis underpins the importance of each individual ESS EARF BB as well as their mutual 
interplay: 

 Most ESS EARF BBs are supporting 2 or more Business Capabilities; 

 The ESS EARF BBs in their totality support all phases required in the production of 
statistics, from data collection to dissemination & evaluation; 

 The ESS EARF BBs realize crucial services and capabilities which range across several 
statistical phases.  

 

 

Figure 8 Mapping of Business Capabilities and ESS EARF BBs 

 

3.3.2 Key standards and best practices for the ESS EARF BBs 

This section provides an overall view of the proposed standards for the ESS EARF BBs. It 
focuses on the standards that from a statistical business perspective, contribute to the 
achievement of a high level of interoperability between BBs and between information systems 
across organizational boundaries.  
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The ESS EARF mainly considers standards related to semantic and technical interoperability.22  

The full set of standards is to be coordinated and monitored by an ESS standardization body 
which will need to establish a catalogue of the standards used in and accepted within the ESS. 
The building and maintenance of such a catalogue is currently ensured by the “ESSnet on 
Standardization”. 

Standards and frameworks for describing statistical processes, information 
objects and for modeling and supporting business processes management 

GSBPM23 – The Generic Statistical Business Process Model describes and defines the set of 
business processes needed to produce official statistics. It provides a standard framework and 
harmonized terminology to help statistical organizations to modernize their statistical production 
processes, as well as to share methods and components. The GSBPM can also be used for 
integrating data and metadata standards, as a template for process documentation, for 
harmonizing statistical computing infrastructures, and to provide a framework for process quality 
assessment and improvement. 

GSIM24 – The Generic Statistical Information Model is a reference framework of internationally 
agreed definitions, attributes and relationships that describe the pieces of information that are 
used in the production of official statistics (information objects). This framework enables generic 
descriptions of the definition, management and use of data and metadata throughout the 
statistical production process. It provides a common language to describe information that 
supports the whole statistical production process from the identification of user needs through to 
the dissemination of statistical products. GSIM provides an overarching framework to map more 
specific data management and exchange standards, such as DDI and SDMX, but it is not 
directly tied to them, or to any specific technology. 

SOA25 – Service-Oriented Architecture is a software design and software architecture design 
pattern based on distinct pieces of software providing application functionality as services to 
other applications. A service is a self-contained unit of functionality that can be combined by 
other software applications to provide the complete functionality of a large software application. 

CSPA26 – Common Statistical Production Architecture is an industry architecture for official 
statistics that, through agreed common Principles and frameworks, promotes greater 
interoperability within and between the different stakeholders that make up an "industry", where 
an industry is defined as a set of organizations with similar inputs, processes, outputs and goals 
(in this case official statistics). CSPA builds on and uses existing frameworks, notably the 

                                                
22

 The European Interoperability Framework- see 
http://ec.europa.eu/isa/documents/isa_annex_ii_eif_en.pdf - defines four levels of interoperability: legal, 
organizational, semantic and technical. Organizational interoperability is only partly covered by the ESS 
EARF which is limited to standards that support the description of the statistical business processes and 
the conceptualization of the information flowing between processes. All standards other than technical 
and semantic (i.e. legal, operational and methodological) are covered by other working groups within the 
ESS and UNECE (e.g. thematic working groups agreeing on specific validation processes, and horizontal 
working groups agreeing on methodological standards or reference metadata standards). 

23
 GSBPM v5.0 http://www1.unece.org/stat/platform/display/GSBPM/GSBPM+v5.0  

24
 GSIM 1.1: http://www1.unece.org/stat/platform/display/gsim/Generic+Statistical+Information+Model  

25
 SOA: http://en.wikipedia.org/wiki/Service-oriented_architecture  

26
 CSPA 1.0: http://www1.unece.org/stat/platform/display/CSPA/CSPA+v1.0  

http://www1.unece.org/stat/platform/display/GSBPM/GSBPM+v5.0
http://www1.unece.org/stat/platform/display/gsim/Generic+Statistical+Information+Model
http://en.wikipedia.org/wiki/Service-oriented_architecture
http://www1.unece.org/stat/platform/display/CSPA/CSPA+v1.0
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GSBPM and GSIM, as the necessary shared industry vocabulary. The value of the architecture 
is that it enables collaboration in developing and using Statistical Services which will allow 
statistical organizations to create flexible business processes and systems for statistical 
production more easily. The architecture is based on an architectural style called Service 
Oriented Architecture (SOA). 

BPMN27 – Business Process Model and Notation (BPMN) will provide businesses with the 
capability of understanding their internal business procedures in a graphical notation and will 
give organizations the ability to communicate these procedures in a machine readable standard 
language. Furthermore, the graphical notation will facilitate the understanding of the 
performance collaborations and business transactions between the organizations. This will 
ensure that businesses will understand themselves and other stakeholders in their business and 
will enable organizations to adjust to new internal and B2B business circumstances quickly. 

VTL – Validation and Transformation Language is a syntax-neutral expression language 
developed by the SDMX Technical and Statistical working group in collaboration with other 
interested communities (e.g. DDI and GSIM). It can be used with other standards. 

Standards for metadata and data collection, storage, processing, analysis and 
dissemination 

ISO 1117928 – it is a standard to establish Metadata Registries (MDR) which address the 
semantics of data, the representation of data, and the registrations of the data. 

SDMX 29  – Statistical Data and Metadata eXchange sets standards that can facilitate the 
exchange of statistical data and metadata with an emphasis on aggregated data (multi-
dimensional data cubes), but explicit support for entity level and transactional data is provided. It 
details the following layers: i) information model and various formats for data and metadata; ii) 
efficient architectures for data and metadata exchange based on a registry and web services; iii) 
content oriented guidelines, that represent a fundamental support to content harmonization and 
semantic interoperability. 
SDMX can be used at various levels: For structural metadata (DSDs) for data (expressed in 
various formats: EDI, SDMX-ML (XML), JSON), for reference metadata (MSDs and metadata 
sets, also expressible in various formats). SDMX structural metadata can also be used with 
CSV in some cases.  

DDI30 – Data Documentation Initiative was designed by the social data archive community to 
support documentation of surveys and statistical collections, typically conducted by researchers, 
to enable reuse of the collected information.  It focuses on the data collection and processing 
activities of a survey up to (and including) tabulation, but it does not actually have anything 
much in the way of support for general processing activities - coding, validation, derivation, 
weighting, confidentialisation, etc.  The two major areas supported by the DDI model are 
representation of questionnaires and representation of normalized hierarchical files (e.g. a 
dataset concerning households linked to a dataset concerning individuals of the surveyed 
households). 

                                                
27

 BPMN: http://www.bpmn.org/  

28
 ISO 11179 http://metadata-stds.org/11179  

29
 SDMX: http://www.sdmx.org  

30
 DDI: http://www.ddialliance.org/  

http://www.bpmn.org/
http://metadata-stds.org/11179
http://www.sdmx.org/
http://www.ddialliance.org/
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XBRL 31  – eXtensible Business Reporting Language is an XML specification for business 
reporting. It provides a language in which reporting terms can be authoritatively defined. Those 
terms can then be used to uniquely represent the contents of financial statements or other kinds 
of compliance, performance and business reports. 

RDF32 – Resource Description Framework is an official W3C Recommendation for Semantic 
Web data models. The RDF data model is similar to classic conceptual modeling approaches 
such as entity–relationship or class diagrams, as it is based upon the idea of making statements 
about resources (in particular web resources) in the form of subject–predicate–object 
expressions. These expressions are known as triples in RDF terminology. The subject denotes 
the resource, and the predicate denotes traits or aspects of the resource and expresses a 
relationship between the subject and the object. This mechanism for describing resources is a 
major component in the W3C's Semantic Web activity: an evolutionary stage of the World Wide 
Web in which automated software can store, exchange, and use machine-readable information 
distributed throughout the Web, in turn enabling users to deal with the information with greater 
efficiency and certainty. The RDF Data Cube is a vocabulary, created from the SDMX IM 2.0, 
that enables statistical datasets to be represented using the W3C RDF standard and published 
following the Principles of “linked data”. 

W3C XForms33 – it is a W3C recommendation for XML specification to define web forms. 

Security standard 

ISO/IEC 27001:201334 – specifies the requirements for establishing, implementing, maintaining 
and continually improving an information security management system within the context of the 
organization. It also includes requirements for the assessment and treatment of information 
security risks tailored to the needs of the organization.  

3.3.2.1 Mapping of ESS EARF BBs and standards and frameworks 

Table 8 maps the proposed standards and frameworks against those ESS EARF BB to which 

they apply in order to illustrate which of them are relevant to consider when architecting and 

building information systems. This table should be updated continuously as additional standards 

emerge. 

                                                
31

 XBRL: https://www.xbrl.org/  

32
 RDF: http://www.w3.org/RDF/  

33
 XForms: http://www.w3.org/MarkUp/Forms/  

34
 ISO/IEC 27001: http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=54534  

https://www.xbrl.org/
http://www.w3.org/RDF/
http://www.w3.org/MarkUp/Forms/
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=54534
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ESS EARF Building Blocks Business 
standards 

Information 
standards 

Application 
standards 

Catalogue of reusable solutions and standards BPMN   

Identity and access management (IAM)   ISO/IEC 27001 

IT Security   ISO/IEC 27001 

Metadata Management 

GSBPM 

 

GSIM 

SDMX (IM) 

DDI 

ISO 11179 

CSPA 

SDMX 
(Registry and 
web services) 

Statistical processing 

GSBPM 

BPMN 

GSIM 

SDMX (IM) 

DDI 

CSPA 
(services) 

SDMX 
(messages, 
web services) 

Design of collection instruments 

GSBPM 

GSIM 

DDI 

XBRL 

SDMX (IM) 

DDI 

XBRL 

XForms 

Data collection 

 

GSIM 

SDMX (IM) 

DDI 

XBRL 

CSPA 

SDMX 

Primary Data Storage GSBPM GSIM  

Process Orchestrator 

GSBPM 

BPMN 

GSIM 

SDMX (IM) 

 

CSPA 
(services) 

SDMX 
(messages, 
web services) 

Data exploration and analysis   VTL 

Dissemination Data Storage 
GSBPM 

GSIM 

SDMX (IM) 
 

Dissemination 

GSBPM 

GSIM 

SDMX (web 
services, 
registry)  

DDI 

BPMN 

SDMX (XML, 
JSON) 

DDI (micro 
data) 

RDF (LOD) 

 

ESS Data exchange 

GSBPM 

GSIM 

SDMX (IM) 

DDI 

SDMX 
(messages, 
web services, 
registry) 

DDI, encryption 
PGP 

Table 8 : Key standards for consideration in the design and implementation of the BBs  
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3.3.3 Standard interfaces and Application Program Interfaces 

Common Application Program Interfaces (APIs) are “normative” interfaces that implement 
"contracts" to be fulfilled by standards-compliant SOA services. The interfaces deal with the 
artifacts defined in the standard information model, as well as for the operations that can be 
performed on/with those, so as to guarantee the interoperability of the SOA services (registries, 
readers, writers, etc.) that implement these interfaces. 

SDMX Common APIs are a first attempt to define interfaces that are implemented in Java and 
.NET. All the last versions of the Eurostat SDMX tools and infrastructures are built upon the 
SDMX Common APIs. 

The development, maintenance and governance of such common APIs should be fostered and 
aligned to CSPA interface prescriptions (besides SDMX) because they facilitate the rapid 
development of information systems and services. 

3.3.4 Standard IT solution Building Blocks  

For the scope of this document, “standard IT solution Building Blocks” are those Building Blocks 
that implement a standard as defined in section 3.3.3. The table below provides an initial 
proposal of standard IT solution Building Blocks. In future versions, a more detailed list should 
be investigated and a repository for these should be set up. 

Phases / 
Standards 

Design Collect Process Analyze Disseminate Metadata 

SDMX 
 

 ESTAT 
Pull 
requestor 

  

 ESTAT SDMX-
RI 

 OECD.STAT 

 ESTAT 
Converter 

 ESTAT 
Registry 

 ESTAT DSW 

  SDMX Common APIs 

DDI  Colectica      

XBRL       

RDF       

VTL       

XForms       

ISO 11179       SDMX registry 

CSPA 
(services) 

 Sample 
selection 

 

 Error 
correction 

 Linear error 
localization 

 Linear rule 
checking 

 Seasonal 
adjustment 

 Confidentializ
ed analysis of 
microdata 

 SDMX 
transform 

 Statistical chart 
generator 

 

Table 9 Initial proposal of standard IT solution Building Blocks 

 

3.4 Vision 2020 and ESS EARF BBs 

As anticipated, the ESS EA BBs constitute a first concrete step towards the implementation of 
Vision 2020 into workable architectures. The ESS EARF BBs can be implemented in different 
ways, specifying who is implementing them, where (with which geographical/institutional scope), 
when and to which degree of consolidation. These decisions provide the cornerstones of the 
governance model of the ESS EARF as they define the level of collaboration between the ESS 
members. 
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In the ESS EARF, we discern four different approaches for the consolidation of the ESS EARF 
Building Blocks: 

 Autonomous: ESS EARF BBs are designed and operated without coordination with other 
ESS members; 

 Interoperable: Coordination is through interoperability. The NSIs have the autonomy to 
design and operate their own BBs, as long as they have the ability to exchange information 
and operate together effectively (through their respective information systems); 

 Replicated: Coordination is through duplication. The NSIs have implemented the ESS BBs 
locally; 

 Shared: There are common, distributed services, shared and accessible to all the NSIs. 
The instance is shared. 

 

The way Building Blocks are consolidated may influence the most suitable way to consolidate 
Business Services realized by the Building Blocks or the information in- and outputs of the 
Building Blocks. 

Setting an ambitious, yet feasible target for architecture governance is important for providing 
the ESS EARF BBs necessary to implement Vision 2020. Table 10 provides possible 
approaches to architecture governance in the ESS for each ESS EARF BB. For certain of these 
Building Blocks, ESS members may decide to adopt different architectural governance models 
in parallel, such as for instance choosing between a replicated or shared dissemination 
platform. 

ESS EARF BB Benefits to Vision 2020 Possible target implementation 

Collaboration  Support the joint development of 
new statistics 

 Share good practice between 
members of the ESS 

 Knowledge sharing and training 
facilities 

The BB could be made available in a 
shared manner to the whole 
community to share the investment 
and ensure shared collaboration 
processes. 

Catalogue of reusable 
solutions and 
standards 

 Support the exchange of good 
practice 

 Support the rapid implementation of 
new statistics in the community 

 Support quality management 
through coherent quality 
management practice and reporting 

Shared BB to ensure a joint 
collaboration and share the 
investment. 

Statistical processing  A flexible architecture that can 
adopt quickly to changes 

 Support the fast implementation of 
new statistics by reassembling 
existing ones 

 Replicate good practice 

 Share investments 

 Support specialization 

Shared statistical processing services 
could be made available to the whole 
community e.g. implemented as web 
services that can be accessed using 
the CSPA-based statistical production 
system or a national production 
system. In yet another implementation 
scenario, such services could be 
replicated. 
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Consumer 
management and 
tracking 

 Ensure consistent surveying of 
statistical users, both ex ante and 
ex post 

 Support the identification of good 
practice in attracting users 

 Share investments 

The BB could be made available in a 
shared manner so it can be used by 
all or a subset of the members of the 
ESS. 

Design of collection 
instruments 

 Greater re-usability of surveys 
across ESS members and 
statistical Business Functions 

 Removal of redundancies between 
statistical surveys 

 Faster statistical production cycles 

 Greater comparability through more 
harmonized statistical outputs 

This could be a replication providing 
support to ESS members on a needs 
basis whilst allowing catering for 
specific, e.g. national data collection 
needs. Certain ESS members could 
specialize in a statistical Business 
Function or type of survey and make it 
available for re-use across the wider 
community.  

Process Orchestrator  Support the easy replication of 
statistical processes between 
members 

 Support the industrialization of 
statistical production 

 Support fast implementation of best 
practice and new statistics 

The BB could be replicated in the 
ESS members adopting this model. In 
conjunction with Metadata 
Management and Statistical 
Processing, this BB will implement the 
vision of the CSPA. 

Data collection  Uniform raw data formats 

 Cost efficiency 

Could be using a replicated 
implementation model to take into 
account confidentiality and data 
privacy related issues. Reflects the 
replication of the primary data 
warehouse. 

Dissemination Data 
Storage 

 Common storage(s) based on a 
shared information model, 
providing greater data & metadata 
usability for end users 

 Unique entry point to European 
statistics (single portal) increases 
find-ability and visibility 

 Greater usability 

This could be a 
shared/replicated/interoperable BB 
to share the investment in the 
dissemination platform and still allow 
flexibility and performance. Some 
members could share aspects of or 
the BB as a whole whereas other will 
implement it as a replicated solution.  

Primary Data Storage  Standardization of the data storage 

 Support the standardization of 
statistical production 

 Cost efficiency 

 Ease of reporting 

The Primary Data Storage could be 
replicated to support flexibility and 
the management of confidential data. 

Metadata Management  Shared investment 

 More efficient data handling 

 Automation possibilities 

 Less data manipulation, hence 
better data quality 

This could be a shared or 
replicated/interoperable BB.  
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ESS Data exchange  Collaboration support 

 Cost efficiency 

 Technical interoperability between 
systems 

Shared BB to support the exchange 
between members of the ESS. 

Identity and access 
management (IAM) 

 Re-use of existing IAM solutions 

 Re-enforcement of mutual trust 

 Streamlining/simplification of IAM 
across the entire statistical value 
chain 

This could be an interoperable BB, 
respecting existing IAM solutions. 

IT Security  Improved collaboration 

 Respect of privacy and data 
sensitivity 

 Cost efficiency 

 Infrastructure flexibility 

These could be a mix of shared, 
replicated or interoperable BB 
elements, maximizing ESS members’ 
trust through implementing joint 
security and privacy requirements 
stipulated in legislation.  

Dissemination  Re-use of dissemination 
preparations such as graphical 
rendering, output formats 

 Cost efficiency 

 Possibility to customize look and 
feel 

 Unique entry point to European 
statistics (single portal) increases 
find-ability and visibility 

 Possibility to consume 
dissemination services related to 
data and metadata 

This BB could be implemented as a 
mix of shared and replicated 
elements by the ESS members. 

Data exploration and 
analysis 

 Easier exploration of new data 
sources 

 Support for big data 

 Cost efficiency due to re-use of 
tools and services 

This BB could consist of a mix of 
shared and replicated elements for 
the ESS members. 

Quality assessment 

 Focus on Quality as the key 
competitive advantage of the ESS 

 Consistent quality monitoring 
across statistical domains, products 
and countries 

 More sophisticated quality reporting 

A mix of shared and replicated BB 
elements for the ESS members. 

Data supplier registry 

 Consistent access to suppliers and 
the Service Level Agreements with 
them 

 Overview of response burden 
across ESS data suppliers 

A mix of shared and replicated BB 
elements for the ESS members. 

Table 10 Benefits of BBs and possible implementations 
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4.0 The ESS EA Principles 

4.1 Description 

Principles are general rules and guidelines, intended to be enduring and seldom amended, that 
inform and support the way in which an organization sets about fulfilling its mission.35  

There is a set of Principles that apply to official statistics in general; this set is thus universally 
relevant to all ESS participants: 

 The Fundamental Principles of Official Statistics: These Principles were adopted by the 
United Nations Statistical Commission in April 1994.36  

 The Fundamental Principles of ESS Official Statistics: These Principles are outlined in the 
“EUROPEAN STATISTICS CODE OF PRACTICE”37 and in the Legal Frameworks for 
European Statistics38 such as in Regulation 223/200939, in the Lisbon Treaty (the three 
fundamental EU Principles: the Principle of conferral that limits EU competences and the 
Principles of subsidiarity and proportionality that govern the use of EU competences) and in 
other ESS-applicable legal provisions. 

 Principles Governing International Statistical Activities: The Committee for the Coordination 
of Statistical Activities adopted the Fundamental Principles of Official Statistics, and 
endorsed the Declaration of Good Practices in Technical Cooperation in Statistics.40  

 

As these Principles are not specific to the implementation of Vision 2020, they will not be 
repeated in this document. The Principles provided hereafter (to which we refer as ESS EARF 
Principles) are in turn Principles that specifically relate to EA work in the context of the ESS. 

In terms of their typology, the Principles provided hereafter are so-called EA Principles. EA 
Principles are Principles that provide the basis for decision making, driven by EA considerations 
at the level of the ESS. They should help the ESS community “to do the right things”.  

                                                
35

 http://pubs.opengroup.org/architecture/togaf8-doc/arch/chap29.html 

36
 http://unstats.un.org/unsd/dnss/gp/FP-New-E.pdf 

37
 http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-32-

11-955  

38
 http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-31-

09-254  

Legal framework for European statistics - The Statistical Law: 
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-31-09-254/EN/KS-31-09-254-EN.PDF  

39
 Regulation (EC) No 223/2009 of the European Parliament and of the Council of 11 March 2009 on 

European statistics and repealing Regulation (EC, Euratom) No 1101/2008 of the European Parliament 
and of the Council on the transmission of data subject to statistical confidentiality to the Statistical Office 
of the European Communities, Council Regulation (EC) No 322/97 on Community Statistics, and Council 
Decision 89/382/EEC, Euratom establishing a Committee on the Statistical Programmes of the European 
Communities (Text with relevance for the EEA and for Switzerland): http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32009R0223  

40
 http://unstats.un.org/unsd/methods/statorg/Principles_stat_activities/Principles_stat_activities.htm 

http://unstats.un.org/unsd/dnss/gp/FP-New-E.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-32-11-955
http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-32-11-955
http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-31-09-254
http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-31-09-254
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-31-09-254/EN/KS-31-09-254-EN.PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009R0223
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009R0223
http://unstats.un.org/unsd/methods/statorg/Principles_stat_activities/principles_stat_activities.htm
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As a guiding rule, Principles should be few in number, future-oriented, and endorsed and 
championed by senior management. They provide a firm foundation for making architecture and 
planning decisions, framing policies, procedures, and standards, and supporting resolution of 
contradictory situations. Essentially, Principles are meant to drive behavior ensuring that the 
projects launched under the Vision 2020 implementation program will realize the objectives of 
the Vision. 

The ESS EARF identifies three key situations in which the ESS EARF Principles will be of great 
use: 

1. To take a project go-no go decision: The ESS EARF Principles support managers to 
decide on which projects to select to implement the ESS Vision 2020.  They complement 
the more general criteria for ESS Vision project selection defined by the ESSC and 
should be applied in the Project Initiation Phase.  

2. In project design: The ESS EARF Principles also apply to the design of the project.  
They should be applied by project architects in the designing stage of their projects in 
view of maximizing benefits and business value. Whether the Principles have been 
adhered to should then be checked again at the end of the design phase. 

3. In the elaboration of an information system architecture: The ESS EARF Principles guide 
the setting up of the information system architecture to be implemented by the project. 
They ensure that the project- specific architecture will integrate in the global ESS 
architecture and contribute to the establishment/improvement of target ESS Business 
Capabilities. As stated under the previous list point, it should again be verified at the end 
of the design phase whether the Principles have been adhered to. 

 

4.2 Proposed use  

A well-communicated, robust set of EA Principles is the foundation for effective governance and 
architecture compliance, and lays the groundwork for other governance mechanisms such as 
steering committees, architecture boards and so on. The next table depicts the key use cases 
for the ESS EARF Principles. 

Used by For what purpose 

Usage by ESS 
governance 

 

 The Principles are a key tool to resolve issues amongst ESS projects.  

 They ensure continuity and consistence in decision making. 

 They can complement or be integrated in the list of go-no go criteria to be 
operationalized by the VIG. 

 They lay the ground rules for all ESS projects; projects which are non-
compliant can thus be called to comply on their grounds. 

Usage by ESS 
Enterprise architects 

 

 Are used as reference points for discussions with projects both in the ESS 
as well as with its individual members. 

Usage by ESS 
Business Leaders 

 

 Are endorsed by business leaders and can be used as a tool in guiding IT. 

 Are used to check alignment with NSI-specific Principles and ideally aligned 
between ESS members and the ESS overall. 

Usage by ESS project  Are used as guidelines for designing approaches and systems so that they 
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architects  

  

adhere to the target architecture. 

 Act as guidelines for the formulation of more detailed design principles. 

Usage by ESS IT 
Leaders 

 

 Are used as guidance for decision making. 

 Are used to check alignment with NSI-specific principles and ideally aligned 
between ESS members and the ESS overall. 

Table 11 Use cases for the EA principles 

 

4.3 Artifacts 

EA Principles for the ESS EARF 

The below tables contain the description of the ESS EARF Principles. The template used for 
describing the Principles forces to explain each Principle, demonstrate its relevance (through 
the so-called rationale) and consider the requirements (consequences) of adhering to the 
Principle, based on the TOGAF documentation template. 41 The Principles are grouped 
according to the different situations in which they should be deployed.  

4.3.1 Project go-no go 

Projects that do not adhere to the following Principles should not be launched under the ESS 
Vision Implementation Program (they should receive a no-go)42: 

Name Projects build on solid cost-benefit analysis 

Statement Projects build on solid cost-benefit analysis, to identify the most viable project scenario 
and anticipate cost and benefits across the ESS and over time. Any such analysis should 
thus cover cost & benefits accruing at the European as well as at the national Level. 
In the project’s design phase, the total cost of ownership of the project (showing 
investment cost and operating expenditures distributed over the lifetime of the project) 
are to be estimated compared to its benefits. This analysis indicates which project 
implementation scenario will yield the most adequate project results. Each project should 
present at a minimum 2 possible implementation scenarios. 
During the implementation phase, investments and operational expenditures are to be 
tracked compared to the accruing benefits, in accordance with the initial business case. 
The tracking can be done at pre-defined points in time (so-called gateway points), at 
which the project may be altered depending on the analysis’ results. 

Rationale  By systematically implementing business case and cost tracking methods, projects 
and project scenarios become comparable 

 Investment/disinvestment choices are objectivized 

 It becomes visible at what Level (European, national) cost & benefits accrue, and at 
what point in time 

 Cost are anticipated 

 Cost are controlled 

                                                
41

 http://pubs.opengroup.org/architecture/togaf8-doc/arch/chap29.html 

42
 As stated in Table 11, the Project go-no go Principles can complement or be integrated in the list of go-

no go criteria to be operationalized by the VIG. 

http://pubs.opengroup.org/architecture/togaf8-doc/arch/chap29.html
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 National and European investments can be planned ahead, respecting individual 
investment cycles 

Implications  There needs to be a standard, solid method for business case analysis and TCO 

 There needs to be a data base into which projects report 

 The implications of the analysis on financing and governance need to be made 
explicit 

Name Projects deliver re-usable capabilities  

Statement Projects that deliver capabilities must ensure that the benefits of their effort are 
maximized. One way of achieving this is to ensure that the delivered capabilities can be 
used for as many different purposes as realistic within the context of the project. For 
each project, multiple potential users must be identified and their requirements taken into 
consideration when proposing an ESS project. 

Rationale  Having more users identified guarantees multiple users and hence reuse 

 Deliverables are reusable 

 Creates reusable capabilities, potentially even across statistical subject matter 
domains  

 User needs & requirements are determined and responded to in the earliest stages 
of a project 

Implications  Need to identify multiple users for suggested project deliverable 

 Need to collect requirements from those users 

 Need to consolidate requirements into one coherent set of requirements 

 Need to design for delivering to multiple users/environments; solution must be 
adaptable to these different circumstances 

Name Projects deliver capabilities that are sustainable 

Statement Projects deliver capabilities that are sustainable over the envisioned lifecycle, meaning 
that the capabilities delivered by the projects are maintainable for the time span they are 
intended to be used across. The project’s business case should clearly state what the 
intended lifecycle is (see next Principle). Generic capabilities that are used in multiple 
processes for producing diverse products in general have longer lifecycles. The longer 
the lifecycle, the more there is a need for adaptability such that the capability can be 
changed to meet future needs. 

Rationale  Capabilities are the fabric of the statistical organization 

 Investments need good ROI  

 ROI is typically better if benefits can be reaped over a longer period 

Implications  Project proposals with short term views should be scrutinized before approval 

 By necessity, capabilities must be adaptable to changing circumstances and 
requirements 

Name Innovation is a focus area 

Statement Besides running the day-to-day business, statistical organizations must adapt to 
changing circumstances. Projects considered under the ESS should have a clear focus 
on innovation. Innovation is necessary and must get sufficient attention and funding. 
Resources must be made available to design new products, methods and processes. 

Rationale  Innovation is the only way to change.  

 Change is needed in order to stay relevant in a fast-evolving environment. 

Implications  Always consider what the innovative element is in the proposed project. 

 Innovative solutions are (in essence) to be favored over conservative ones. 

 Separate funding for innovation activities that might not deliver expected results (but 
will deliver knowledge, learning) must be ensured 
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 Measures must be taken to limit the risk of potential failures. There is a risk that  
(few) successes will emerge compared to (many) outcomes that "only" deliver 
knowledge and learning 

Name Projects deliver products that are useful to users 

Statement Statistical output is useful if the information describes relevant topics, i.e. if it is 
understandable, unambiguous and if the data is sufficiently accurate and timely. We 
further consider coherency between topics, consistency over time and comparability 
between regions and countries as different aspects of usefulness. 

Rationale  Delivering products that do not fulfill a user need constitutes waste and should be 
avoided 

 Statistical output only delivers value if it is used 

 No positive business case is possible unless user value is generated 

 ESS Vision 2020 recognizes different end user groups with different needs. 
However, given limited resources, the needs of users that together generate the 
most value should be prioritized 

Implications  Information needs of end users must be known 

 Products must be designed to fulfill an identified need 

 Products must have adequate (enough, but not more) quality in terms of detail, 
reliability and precision 

 Products must be designed to be unambiguous and understandable 

 Products must be produced and delivered on time 

 Products must be delivered in a suitable form (presentation-wise, technology-wise) 

 

4.3.2 Project design 

Projects owners must already in the design phase ensure their projects apply the following 
Principles: 

Name Projects use an adaptive project management approach 

Statement Projects build iterative evaluation cycles into their project management approach, 
whereby evaluations can lead to changes in the course of the project (adaptations). 
Evaluations typically occur when interim deliverables are due. The deliverables can then 
be considered as stages to the project. 
Projects that develop in iterations constantly gather feedback to help refine their 
requirements. The end result is that the deliverables better meet (internal and/or 
external) user needs and are produced with minimal costs, within minimal time. 
Iterations are planned in systematically, usually rather rapid (every x weeks) and fixed in 
resources. Depending on the change requirement resulting from the evaluation, the most 
appropriate governing body is consulted on the feasibility and relevance of the 
adaptation to realize. 

Rationale  Projects can adapt (and save cost) as they get modified to fit changes to reality 

 Incremental and iterative project planning typically better suits evolving contexts or 
contexts that are defined at a high, visionary Level at their outset. In such cases, 
projects evolve through ongoing discovery. 

Implications  This requires that the right leaders and a strong program team are in place. 

 Project executives must be involved more strongly & continuously. 

 Project executives need to make faster decisions. 

Name Projects are designed to continuously deliver outputs & outcomes 

Statement Projects are designed to continuously deliver, i.e. release intermediate deliverables on 
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their path to the final deliverable. 
This in practice implies that projects spanning across multiple planning periods are split 
into smaller sub-projects, each of them leading to a tangible and, where relevant, 
operational sub-deliverable. For this purpose, techniques such as automated testing, 
continuous integration and continuous deployment can be used, resulting in the ability to 
more rapidly, reliably and repeatedly push out deliverables, whilst at the same time 
lowering project risk. 

Rationale  Ensures that every change is releasable 

 Makes it easier to take into account interdependencies with other project’s 
deliverables 

 Makes visible project risks and sources for failure faster 

 The demonstration of success across the project’s life cycle maintains motivation & 
momentum around the project 

Implications  This requires a change in mind-set compared to project stakeholders being used to 
long cycle times and the sole release of final outputs 

 This also requires a change in mind-set on the side of project evaluators who need 
to be prepared to evaluate unfinished output and quickly steer improvements 

Name Projects keep in mind and embed security requirements as of the design phase 

Statement Security is a critical factor within (IT) projects and therefore it is crucial that it is included 
in the design phase. Building in security requirements at a later stage may compromise 
the effectiveness and the compatibility of the chosen security solution.  

Rationale  Security is a complex domain and should therefore be integrated as of the beginning 

 Projects that do not address the security aspect (timely) are exposed to greater risk 
with respect to data confidentiality, integrity and availability 

 Information is the key asset of official statistics. Information cannot be compromised 
by external and internal stakeholders or by unauthorized external parties 

 The sharing of confidential information requires that the flows of information are 
secured and access and usage is traceable 

Implications  Security requirements need to be known and defined in the design phase 

 Security requirements need to be aligned with and mapped to the business 
requirements 

 A security risk assessment must be conducted 

 

4.3.3 Information system architecture 

The information system architecture of projects proposed for Vision 2020 implementation should 
adhere to the following Principles: 

Name Information throughput is needs-based  

Statement Statistics should serve the needs of the stakeholders. Speaking in terms of the statistical 
production value chain, information is delivered as a product (output) at the end of the 
value chain. In the earlier planning and design phases of statistics, one would “Identify 
needs”, “Consult and Confirm needs”, and “Design outputs”. These different throughput 
phases in the production of statistics have different needs for information; both in terms 
of data and metadata.  

Rationale  By focusing on information needs across the statistical value chain we avoid 
collecting, analyzing and processing information that is not used or needed 

 The respondent burden is lessened by avoiding collecting unnecessary data 

 Consistent information models and linkage description between processes 

 The information flow in a statistical production process should reflect the statistical 
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output 

 The information should be of sufficient (but not necessarily higher) quality to meet the 
purpose of intended use 

Implications  A deep knowledge of information requirements is a pre-requisite 

 Understanding of the process steps in producing statistics and the information needs 
in each process step  

 An understanding of the quality characteristics of information is essential to ensure 
the information’s appropriate use 

 Information is documented, both data and metadata 

 Standardization of information models in the statistical production chain 

Name Information is available for reuse 

Statement Information is an important asset for statistical institutions. Information should be 
available for reuse for both internal and external users, as well as ensuring that only one 
single authoritative source exists. 

Rationale  This Principle is based on the need for better retrieval, and the possibility of 
increased reuse of information 

 Better policy management/control regarding secure access to data 

 Reduced response burden when reusing data across statistical subject matter 
domains 

 Opportunities for cost savings and efficiencies 

Implications  Data need to be uniquely identifiable across systems 

 Well defined metadata must be available 

 Well documented information models of the data based on standards should be 
available 

 Standardized interfaces to identify and retrieve data should be available 

 Governance of master data and metadata need to be established 

 For efficient reuse of information, one should avoid manual processing 

 Capabilities for exchanging information have to be available or have to be built for 
effective collaboration 

Name Communication with externals is adaptive and flexible 

Statement Capabilities for dissemination should be built using the most appropriate communication 
channels as a way of ensuring adaptability to new user needs and technology 
developments.  

The same applies to capabilities for communicating with data providers. As new 
technologies and data sources emerge, capabilities for data collection must be able to 
adapt to handling data collection in new ways.  

Rationale  Capability sustainability 

 Development of technologies for communication is accelerating 

 Ensuring that the integration of new data sources for statistics and lowering the 
respondent burden are high priority 

Implications  The design of a capability for dissemination or collection will have to separate the 
core capability functionality from the functionality for communicating with external 
members  

 Capabilities for communication must be able to handle varying mechanisms of 
communication such as push/pull and batch/stream 

 Both formal and less formal communication standards can be used, but the decision 
has to be based on an identification and evaluation of available standards 

Name Processes and systems are configurable 
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Statement Processes and supporting systems are configurable. The execution of the process can 
be easily adapted to a changing context (i.e. varying quality requirement, other data 
sources, …). 

Rationale  Production process will be rendered more flexible and can quickly adapt to new, 
emerging needs 

 Quality audit and improvements will be enabled through the analysis of process 
behavior and history 

 Cost of adaptation are significantly reduced 

 The possibility of effective reuse of processes and systems will significantly increase 

Implications  The metadata structure are entirely specified in the design phase 

 Ensure that metadata are active at the design phase of production systems (active 
metadata are metadata that drive other processes and actions) 

 Process metadata can be managed (i.e. stored, edited, retrieved) 

 Process descriptions and metadata structures follow industry standards 

Name Processes are automated 

Statement Repetitive and multi-users processes are automated wherever possible. Manual 
interventions (especially for low value add tasks) are reduced to a minimum. 

Rationale  Process automation reduces the risk of human processing errors in low value 
operations such as information acquisition and therefore contributes to increasing 
the quality of the statistical output 

 Automation significantly reduces processing time and human resource consumption 
allowing a refocusing of resources on higher value tasks 

Implications  Information systems are fully configurable and auditable (possibility to trace and 
reproduce processes)  

 Information architecture (information and process models and standards) enables 
machine to machine communication  

 Quality control is built in in the system and quality reports and warnings are 
generated automatically and made available to the process owner (through e.g. a 
process dash boards) 

Name Existing standards are used where applicable 

Statement Standards can be formal or de facto in nature and ensure interoperability between 
products and solutions. 

To reach interoperability in the context of pan-European eGovernment services, 
guidance needs to focus on open standards (in line with the “European Interoperability 
Framework for Pan-European eGovernment Services”) and existing standards in 
general. Use of standards is important in order to understand capabilities, and to be able 
to re-use services, in a consistent and comparable way.  

Services that are made available based on standards will increase the value for 
stakeholders, and add value to consumers. When designing capabilities and services, 
existing standards thus need to be identified and evaluated. 

Rationale  Making use of existing standards is necessary for building sustainable capabilities 

 Using standards increases the possibility of collaboration 

 Making use of standards enables the project to focus on delivering the core 
business functionality 

 Supports interoperability 

Implications  The knowledge of applicable standards needs to be high 

 Methods for evaluating standards is a pre-requisite for projects 

 Whether or not to use a standard is a decision point for the project 

 Evaluations of standards should be made publicly available for the statistical 
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community 

 A commitment of intent to adopt Open standards 

Name New standards are developed where necessary 

Statement Standards are useful as agreements between parties that have decided to collaborate. 
Existing standards should be used wherever applicable. Where existing standards do 
not exist or prove to be insufficient, new standards should be developed and agreed 
upon. 

Rationale  Standards are important prerequisites for efficient data exchange, reuse, 
collaboration, and interoperability 

 Standards are only needed if they are helpful, standards are means and should not 
become goals in themselves 

 No standards should be developed and agreed unless such a standard brings clear 
benefits to the community as a whole 

Implications  Requires commitment from the parties collaborating under the ESS as a whole 

Name Reuse before adapt before buy before build 

Statement The first, preferred option to cover an identified need should be to reuse an existing 
generic component (methods, definition, package/module/component/service …). If such 
functionalities are not readily available, the second option is to adapt a solution which 
already exists ideally in an OSS framework. If not appropriate, the third option is to buy 
an existing package (Common-off-the-shelf, abbreviated as COTS). Only when no such 
packages are available, the functionalities should be built. 

Rationale  Reusing components minimizes development time and cost  

 Existing solutions which have already been tested in production are likely to be more 
robust and deliver to quality requirements 

Implications  The business case systematically evaluates the different relevant alternatives  

 There is a need for a well governed catalogue describing, certifying and pointing to 
the reusable components  

 This Principle need to be balanced with the need to innovate and the need for 
sustainability. This type of choice requires a cost benefit analysis with a TCO 
perspective 

Name Scalability is an important consideration 

Statement Future needs of scalability are an important consideration when designing the context in 
which the capability will be embedded. Scalability considerations involve ensuring that 
the capability is able to handle a foreseeable expansion of the business scope and an 
increased number of active concurrent users. If scalability is not considered at the 
outset, there is a risk of a higher TCO as the business scope expands.  

Rationale  Making sure a capability is scalable is an important factor for creating sustainable 
business processes 

 The lack of consideration of scalability in an early phase could have a significant 
negative impact when scalability becomes an issue 

Implications  To decide on the correct Level of scalability it is required that the project 
understands the intended scope of usage 

 The project is required to have a strategic approach and take into consideration 
future usage of the capability  

Name Security is built in 

Statement Information assets and systems are guaranteed to be available, cannot be compromised 
and their access is controlled implementing the following dimensions of security: 
Availability, Integrity, Non-Repudiation and Confidentiality. 
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Rationale  Implementation of security is imposed in different legal provisions requesting 
different Levels of confidentiality 

 Information is the key asset of official statistics. Information cannot be compromised 
by external and internal stakeholders 

 We should maintain trust from our information providers. Ensuring security of data 
along their entire life cycle is the corner stone for building trust among ESS 
members 

 The sharing of confidential information requires that the flows of information are 
secured and access and usage is traceable 

 External risk (attacks) are increasing 

Implications  ESS wide security architecture is developed and implemented 

 Systems are made security compliant with the adopted norms from the design stage 
on 

 Access to confidential information is appropriately restricted and monitored 

 Data ownership and data agents roles are clearly defined 

 Computing systems are able to cope with distributed resources and implementation  

Name Quality control is built in 

Statement Information systems and statistical services generate the metadata required to track, 
monitor and continuously improve the quality of statistical outputs, statistical processes 
and the characteristics of the institutional environment in which the statistics are being 
produced.  
They make use of (where relevant reusable, else specific) capabilities to support 
preventive or corrective actions and ensure compliance with quality requirements as 
early in the statistical production chain as possible. 

Rationale  Support realizing the ambition of Vision 2020 stating that “We manifest ourselves as 
the statistical conscience, which guides society through the information overload". 

Implications  Metadata Management is an integral part of Quality management. 

 Statistical processing services are integral parts of Quality management. 

 Quality management capabilities are developed from an ESS perspective. 
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5.0 Statistical production reference architecture (SPRA) 

5.1 Description 

This reference architecture represents a description of the to-be state architecture based on 
various key artifacts of the ESS EA Reference Framework (ESS EARF). In the current version, 
the SPRA outlines how the Collect, Process and Analyse, and Dissemination phases and sub-
processes of the statistical production process  should be supported by IT in the ESS. It does 
this by describing the Building Blocks and Services necessary to realize the architecture. 

The SPRA can currently be found in the object emdedded here. 

Statistical 

production reference architecture v04.docx
 

 

5.2 Proposed use 

The next table summarizes the key use cases for the statistical production reference 
architecture.  

Used by For what purpose 

Usage by ESS 
governance 

 

 Agree on the level and extent of collaboration to realize a particular phase in 
the statistical production process, including the extent of architecture 
federation 

Usage by ESS 
Enterprise architects 

 
 

 Ensure compliance of projects with the statistical production reference 
architecture 

 Map existing services and Building Blocks (e.g. in an NSI) onto the reference 
architecture 

 Identify and highlight missing Building Blocks in a structured, consistent way 

 Recommend specific Building Blocks for reuse across the ESS 

 Reduce the architecture design effort and maximize the share and re-use of 
services and Building Blocks 

 Derive additional, more specific architecture views (application, information, 
technology, …) 

Usage by ESS 
Business Leaders 

 

 Select the desired adoption scenario or a combination of them, given prior 
cost-benefit analysis: 

 Choose to adopt partially or entirely the ESS Building Blocks and 
services being offered 

 Ensure this choice is in line with individual investment cycles and 
technology maturity of the various ESS members 

Usage by ESS project 
architects  

  

 Use the statistical production reference architecture as a common and 
unambiguous approach to cope with specific challenges in the statistical 
production chain 

 Comply with the statistical production reference architecture: 

 Already in the project initiation request, outline how compliance will be 
achieved and which Building Blocks and adoption scenarios will be 
supported 
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Usage by ESS IT 
Leaders 

 

 Choose for a gradual or selective (“opt-in, opt-out”) adoption of (selected 
Building Blocks of) the statistical production reference architecture 

 Ensure gradual investments to implement the statistical production reference 
architecture, broken down into value-creating elements 

 Maximize the sharing of investments in IT solutions across ESS members 

Table 12 Use cases for the statistical production reference architecture 
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6.0 Information view 

6.1 Description 

Information is at the core of ESS partners’ business operations. Defined broadly, information 
refers to “any communication or representation of facts, data, or opinions, in any medium or 
form, including textual, numerical, graphic, cartographic, narrative, or audio-visual forms.”43 

The below Figure conceptually illustrates how information is used as input and output at 
different levels of abstraction from statistical business processes44 to services45. The example 
shows three different levels of granularity:  

 A Level 1 process step in the GSBPM (such as “Analyze”) 

 The Business Service(s) supporting one of several analysis operations (e.g. “Content 
Validation”) 

 Service(s) delivering more specific aspects of a Business Service (e.g. “inconsistency 
discovery” as an aspect of “Content Validation”. 

 At the lowest level of granularity, services will need to be specified in technical terms. 
Their information inputs and outputs shall be described according to either standards 
(e.g. SDMX, DDI, XBRL, …)46  or non-standard/local implementation models. 

 

The Figure is based on the Generic Statistical Information Model (GSIM)47 which has been 
elaborated by a consortium of international and national statistical organizations as a reference 
framework for describing information objects and flows within the statistical business processes 
in complement to the GSBPM. 

                                                
43

 http://pubs.opengroup.org/architecture/togaf9-doc/arch/chap03.html#tag_03_40 

44
 Business processes as per the GSBPM which is being used as common reference for recording 

business processes in the context of the ESS EARF 

45
 Business services as per Statistical production reference architecture of the ESS EARF 

46
 See section 3.3.2.1 of the ESS EARF. 

47
 http://www1.unece.org/stat/platform/display/metis/Generic+Statistical+Information+Model 
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Figure 9: Information flow logic in statistical business operations 

 

6.2 Proposed use 

The information view presented in this section of the ESS EARF builds on the above-depicted 
information flow logic. It provides ESS information architects with a description of the structure 
and interaction of the ESS’ major types and sources of information, information assets, and 
information management resources as typically provided in an information architecture view48.  

The section represents what is currently considered a sensible level of detail for the ESS when 
it comes to defining (common) information architecture patterns across ESS partners. 

 

6.3 Basic concepts of Information used in the ESS EARF 

6.3.1 Statistical data 

Statistical data refers to data from a survey or administrative source used to produce statistics.49 
For the purposes of the ESS EARF, it is important to distinguish between statistical microdata 
and statistical macrodata: 

 Microdata are defined as an observation data collected on an individual object i.e. statistical 
unit.50  

                                                
48

 Derived from the TOGAF definition of Information Architecture. 

49
 https://stats.oecd.org/glossary/detail.asp?ID=2543 

50
 https://stats.oecd.org/glossary/detail.asp?ID=1656 



Eurostat 

31 August 2015 — Page 52 

 

 

Version 1.0 fro release 

 ESS EA Reference Framework 

 Macrodata are defined as an observation data gained by a purposeful aggregation of 
statistical microdata conforming to statistical methodology.51 

 

As microdata may allow tracing back characteristics of individuals, households or businesses, 
particular attention must be paid to ensuring the data’s confidentiality. 

6.3.2 Metadata52 

Metadata is data that defines and describes other data.53 For the purpose of the ESS EARF, it is 
important to distinguish between active and passive metadata: 

 Active metadata are metadata that are structured and accessible in a way that they are 
used as parameters for computer programs. The possibility of “activation” of metadata 
requires a sufficient level of structuration of metadata. 

 Passive metadata are metadata that are not active, typically consisting of human-readable 
documentation or reports. Passive metadata can be generated both manually and through 
the use of computer programs. 

Active metadata is required to drive metadata driven processes through metadata-driven 
information systems supported by metadata registries or repositories. The latter either function 
as a catalogue for metadata or implement capabilities for creating, reading, updating, sharing 
and deleting metadata themselves. 

Metadata driven processes are increasingly acknowledged good practice amongst the statistical 
community to obtain more configurable process flows and encourage the reuse of software and 
metadata. These advantages stem from the idea that processes are disentangled from a 
specific statistical domain and designed and provided in a generic way, triggered and executed 
through generic metadata.  

Metadata may also be classified according to their topic. A typical classification in the context of 
official statistics is the following one based on the SDMX Metadata Common Vocabulary:54 

 Structural metadata act as identifiers and descriptors of the data. Structural metadata are 
needed to identify, use, and process data matrixes and data cubes (e.g. names of datasets, 
columns or measure/dimensions of statistical cubes, code lists). 

 Reference metadata describe the contents and the quality of the statistical data. This may 
include conceptual, methodological or quality metadata (e.g. populations, questionnaires, 
sample design, imputation rates). 

 Process metadata describe the processes that created and delivered the data. (e.g. 
process models, process implementations, processing and validation rules, process 
metrics). 

 

                                                
51

 https://stats.oecd.org/glossary/detail.asp?ID=1574 

52
 The misalignment of metadata definitions and classifications between the ESS Enterprise Architecture 

and GSIM is subject to further elaboration and work progress. 

53
 https://stats.oecd.org/glossary/detail.asp?ID=5136 

54
 http://sdmx.org/wp-content/uploads/2009/01/04_sdmx_cog_annex_4_mcv_2009.pdf 
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Structural, reference and process metadata may be passive or active. 

6.3.3 GSIM objects 

GSIM objects are standardized, consistently described information objects, which are the inputs 
and outputs in the design and production of statistics, as modelled in Figure 9 above. GSIM has 
defined more than one hundred information objects as well as their relationships to one another. 
For the purpose of the ESS EARF, it is important to note the classification of GSIM objects into 
the following groups: 

 Business Group: is used to capture the designs and plans of statistical programs, and the 
processes undertaken to deliver those programs 

 Exchange Group: is used to catalogue the information that comes in and out of a statistical 
organization 

 Concepts Group: is used to define the meaning of information to provide understanding of 
what the data are measuring 

 Structures Group: is used to structure information throughout the statistical process 

 Base Group: provides features which are reusable by other objects to support functionality 
such as identity, versioning etc. 

 

6.3.4 Information properties 

The characteristics of the information flowing in and out of statistical processes will impact the 
information architecture of ESS information systems. Important characteristics are information 
sensitivity, information quality and information volumes, velocity and variety.  

 Depending on the extent of information sensitivity, ESS information systems will need to 
support capabilities to provide for the right degree of: 

 Confidentiality: the protection of information related to single statistical units. It implies 
the prevention of non-statistical utilization of the data through appropriate identity and 
access management mechanisms and treatment of confidential data in “secure” 
(separate) environments); as well as the prevention of unlawful disclosure through 
commonly accepted disclosure avoidance processes 

 Integrity: the prevention of unauthorized modification of the information 

 Availability: the prevention of unauthorized withholding of information 

 The quality of information will differ, depending on the sources and services from which the 
data originates. Information systems will thus have to support capabilities that recognize 
quality as a property of the data they are accessing, processing or delivering. The concept 
of data quality is duly defined in the European Statistics Code of Practice.55 As the Vision 
2020 points out, administrative and third party data sources can constitute a vital addition to 
traditional ESS data sources. They however also generate risks such as poor data quality 
and a lack of information to judge upon data quality itself. 

                                                
55

 http://ec.europa.eu/eurostat/web/quality/european-statistics-code-of-practice 
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 High volumes, velocity and variety of data require different data processing capabilities 
from information systems, such as: 

 the ability to ingest, process and store very large datasets  

 the ability to deal with information changing at very high rates 

 the ability to deal with datasets arriving in a variety of formats and from different sources 

 

  



Eurostat 

31 August 2015 — Page 55 

 

 

Version 1.0 fro release 

 ESS EA Reference Framework 

Attachments 

Glossary 

Glossary_ESS 
EARF_v06.xlsx

 

 

GAMSO-ESS EARF Business Capability Model mapping 

MATRIX 

BCM-GAMSO 27092015.xlsx
 

 



Eurostat 

31 August 2015 — Page 56 

 

 

Version 0.6 for release ESS EA Reference 
Framework 

 

Any questions regarding this Report 
should be addressed to: 

Jean-Marc Museux 
Enterprise Architecture Team Leader 
Eurostat 
Joseph Bech building 
5 Rue Alphonse Weicker 
L-2721 Luxembourg 
Tel +352 4301 35021 
Email: Jean-Marc.Museux@ec.europa.eu  
 

mailto:Jean-Marc.Museux@ec.europa.eu

