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1. INTRODUCTION 

Some fundamental changes are affecting the environment in which producers of official 

statistics are operating. Today, it seems widely accepted that statistical organisations will 

need to evolve continuously to remain relevant and sustainable. Strategic initiatives at the 

highest level (in particular the ESS Vision 2020 [1] and the HLG Strategic Vision [2]) 

consider that modernisation of official statistics will consist of a "standards-based 

industrialisation" of statistical production, among others meaning that: 

 Statistical processes should be made more efficient and robust by intensifying the 

sharing of knowledge, experiences and methodologies but also by sharing data, 

services and resources where appropriate; 

 Collaboration should be based on agreed standards and common elements of 

technological and statistical infrastructure which means that also processes and 

information models are agreed and shared on a wider scale than in the past to achieve 

modernisation objectives. 

Statistical process management aims at managing, automating and improving processing 

in national and international statistical organisations. Statistical organisations essentially 

perform similar functions with differences depending on their contexts (e.g. languages, 

code lists or processing methods). In the same way, various statistical domains covered 

by an organisation (e.g. employment, prices, wages) are supported by specific production 

processes but the activities carried out as part of various processes have generally much 

in common. In many cases, differences between organisations and domains can be 

captured as metadata and be fed into processes as operating data so that a common 

process can serve despite the differences. This type of processes is generally referred to 

as "metadata-driven processes". This approach enables the evolution from a "stovepipe 

production model" to an "integrated production model" as envisioned by current 

modernisation strategies.  

With an analogy to model-driven software engineering [3] the benefits of a metadata-

driven approach to statistical production can be classified as following: 

 Improvement in short-term productivity: increase in the value of production 

components by increasing the number of functionalities they deliver. The more 

functionalities can be provided by one component, the higher the productivity. 

 Improvement in long-term productivity: reduction of the rate at which production 

components become obsolete. The longer a component remains operational, the 

greater the return derived from the effort of creating it. This can be achieved by 

reducing sensitivity to some types of changes in the following ways: 
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o Knowledge externalisation: reduction of dependence to individual personnel 

members by extracting knowledge and representing it in structured and 

accessible ways. 

o Agility and adaptability to changing requirements: new features and 

capabilities can be supplied with limited impact on existing parts in terms of 

maintenance efforts and disruption to existing systems. Responses to 

changing user needs and opportunities provided by the environment can be 

addressed using a configurable modular production infrastructure minimizing 

human intervention on the infrastructure. 

o Technological independence towards tools used to create and execute 

processes: this is achieved by decoupling components from their development 

tools and by storing metadata artefacts in formats that can be used by other 

tools. 

The metadata-driven approach relies strongly on principles of standardisation and 

interoperability, reuse and domain-independent standard processes. It should be noted 

that interoperability and standardisation may be considered at different levels (e.g. legal, 

organisational, semantic, technical) as underlined by the European Interoperability 

Framework (EIF) [4]. 

2. METHODS 

Official statistics modernisation initiatives typically consider Enterprise Architecture 

(EA) as a framework. The EA framework aims basically at enforcing that IT 

developments are aligned with business strategies and advocates strong separation of 

concern and strict decoupling between four considered architectural layers: business 

architecture, information architecture, application architecture and technology 

architecture. In the context of official statistics the following definitions can be provided 

for the first 2 layers [5]: 

 Business Architecture (BA) covers all the activities undertaken by a statistical 

organization, including those undertaken to conceptualize, design, build and 

maintain information and application assets used in the production of statistical 

outputs. BA drives the Information, Application and Technology architectures for a 

statistical organization. 

 Information Architecture (IA) classifies the information and knowledge assets 

gathered, produced and used within the Business Architecture. It also describes the 

information standards and frameworks that underpin the statistical information. IA 

facilitates discoverability and accessibility, leading to greater reuse and sharing. 

In this approach, standardisation is a key-enabler for achieving modernisation ambitions 

of increasing the level of sharing and re-use. Indeed, a sufficient level of standardisation 

is necessary on each EA layer to permit integration of building blocks on a service based 

configurable production platform. 

On the top level, BA is supported by a proper Business Process Management (BPM), 

which can be defined as a management discipline targeting the improvement of corporate 

performance by managing and optimising the organisation's business processes. 

Interoperable business processes need to be structured according to common standards. 

This is achieved at the level of the global statistical community thanks to a major 

business architecture standard for official statistics: the Generic Statistical Business 

Process Model (GSBPM) [6]. Business processes modelled according to common BA 

standards will allow for organisational interoperability (in EIF terms). In a metadata-



3 

driven approach, business capabilities required by production processes will be supported 

by services designed according to principles of a Service-Oriented Architecture (SOA). 

SOA may be defined as “a paradigm for organising and utilising distributed capabilities 

that may be under the control of different ownership domains. It provides a uniform 

means to offer, discover, interact with and use capabilities to produce desired effects 

consistent with measurable preconditions and expectations” [7]. In this context, a SOA 

service is defined as “a discrete unit of business functionality that is made available 

through a service contract” and designed according to a set of principles such as loose 

coupling, abstraction, reusability, autonomy and statelessness. 

A distinction between generic and specific functions can be made based on the specificity 

of the business-logic that is encapsulated. Nevertheless, some functions may contain an 

important amount of business logic while having the potential to be used in various 

contexts. The criterion proposed to distinguish between specific and generic functions is 

the level of dependency towards individual statistical domains. In our context, a 

metadata-driven process is defined as a process that relies on activities that do not embed 

domain-specific business logic but rather access it through a corporate metadata registry 

representing it according to corporate metadata standards. Domain-specific content 

parameterizing metadata-driven processes and metadata outputs resulting of process 

executions comprise concepts and definitions, data and metadata structures, information 

related to data exchange, descriptions of business process models, business process 

implementations, descriptions of data processing, process metrics, and reference 

metadata of all nature. 

Abstraction layers play an important role in the context of metadata-driven processes: 

 Abstraction of business entities manipulated by services: data are manipulated 

through structural representations referenced centrally by a metadata registry. 

Different levels of modelling are considered: conceptual-level reference models 

such as the Generic Statistical Information Model (GSIM) [8] which provides an 

overarching pivot-model to which implementation-level standards can be mapped 

(e.g. SDMX, DDI, XBRL, RDF, …).  

 Abstraction of operations performed by services on business entities: operations 

are manipulated through representations independently of their implementation. 

Processes and available services are referenced centrally by a metadata registry.  

Information models will cover different levels of abstraction of processes, 

essentially process design, implementation, execution and monitoring. 

Representations linked to processes are based on standard information models as 

well (e.g. BPMN, XPDL, BPEL, VTL
2
, …).  

Abstraction of operations and data allow enforcing several of the SOA principles and 

ultimately designing and executing business processes independently of underlying 

technical implementations. Implementation of EA and SOA in the context of official 

statistics is supported to some extent by the specification of a Common Statistical 

Production Architecture (CSPA) [9] developed in recent years at the level of the global 

statistical community.  

3. RESULTS 

Metadata-driven processes allow sharing IT and methodological components across 

different domains and different organisations. The idea is that all the detailed technical 
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work to implement the process can be done once and an abstracted process made 

available to various users.  Using the process in a particular context (i.e. organisation or 

domain) then requires only all the required input metadata to be available.  This not only 

achieves the goal of making the process reusable in a variety of contexts but also 

captures, in the metadata, all of the specific knowledge needed to run the process in the 

local context - knowledge that otherwise lives in minds of individuals and is hard to 

capture and document.  This also represents a progress against the goals of standardised 

processes, repeatability, and error and quality management. 

Operating a statistical organisation with metadata-driven processes offers several 

advantages among which those described below: 

 Highly configurable process flows: in most cases, no software has to be updated to 

create or update a production flow only metadata need to be updated. 

o This results in a much higher flexibility of the whole statistical production 

process. 

o This results in an empowerment of statisticians limiting IT-related tasks and 

allowing a stronger focus on most value-adding activities such as statistical 

design, configuration and monitoring of process flows, interpretation and 

explanation of results, etc.  

 High level re-use of software: generic configurable functions are supported by cross-

domain shared statistical services. 

o Resulting in an increased efficiency and reduced costs by avoiding multiple 

developments of virtually the same software in different production lines or 

different organisations. 

o Resulting in an increased harmonization and interoperability through the use of 

standard software building blocks. 

o Resulting in an improved quality of the data through the use of widely accepted 

and validated software building blocks and improved comparability among data 

coming from different countries. 

 High level re-use of metadata: common metadata elements are shared across 

statistical domains. 

o Resulting in an increased efficiency and reduced costs by avoiding multiple 

developments of redundant and potentially inconsistent metadata elements in the 

area of processes, exchanges, structures and concepts in different production lines 

or different organisations. 

o Resulting in an improved quality of the data through the use of shared and widely 

accepted metadata elements in the area of concepts, process models, processing 

instructions, etc. 

o Resulting in improved possibilities of evaluation and monitoring of the whole 

statistical production process through exhaustive, standardised and centrally 

accessible process metrics. 

This being said, it should be clear that the evolution towards a metadata-driven approach 

to statistical production has several implications in terms of infrastructure and business 

changes required and represents several challenges: 

 Metadata standards: the deployment of metadata-driven statistical production 

processes requires the availability of corporate models and standards for the 

representation of metadata related to data and processes. The elaboration of a robust 
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solution in this area represents a necessary investment to enable intensified sharing of 

processes, methods and IT components across statistical domains and organisations.  

 Corporate metadata registry: metadata-driven processes rely on a metadata registry 

that is the interface from which metadata inputs are acquired and to which metadata 

outputs are communicated. The metadata registry is the central component of a 

metadata-driven production approach. The capacity to deploy metadata-driven 

statistical production processes depends on the availability of an adequate metadata 

registry implementing the corporate metadata models and standards. 

 Process manager: the availability of a process manager and the integration of such a 

component with the corporate metadata registry is a key element enabling the 

deployment of metadata-driven statistical production processes.  

 Re-engineering of production processes: processes need to be designed to be 

metadata-driven and to use corporate metadata standards and infrastructure.  

Although it is possible to deploy one or just a few metadata-driven processes in an 

organisation, the metadata-driven approach delivers its maximum value when all of 

the business processes are metadata-driven, as this allows the highest degree of 

factorisation of metadata and services. The deployment of a metadata-driven 

production approach would thus require ultimately that all business processes are 

possibly re-engineered through a comprehensive corporate Business Process Re-

engineering (BPR) programme. 

4. CONCLUSIONS 

ESS Vision 2020 modernisation objectives of improving efficiency of the overall 

statistical production process can be met by the generalization of metadata-driven 

processes. Productivity gains can be expected from this approach in the short-term 

through intensified sharing and re-use of production assets (IT and methodological) 

across statistical domains and organisations. Productivity gains in the longer term will be 

achieved by improving transparency, maintainability, adaptability and technological 

independence of production components. Such an approach is also expected to deliver 

benefits in the areas of processes standardisation, repeatability, and quality management. 

The metadata-driven production paradigm has strong implications in terms of metadata 

management in statistical organisations. Current metadata management infrastructure 

will generally not be adapted to requirements of metadata-driven production based on a 

SOA [10]. This new paradigm will require a more holistic coordination of metadata 

management. Next-generation metadata registries will be required to provide sufficiently 

exhaustive and structured information to centralise and drive the complete statistical 

production process with a performance that allows users to meet their own Service Level 

Agreements (SLAs). This is expected to enable horizontal synergies (across domains and 

organisations) and vertical synergies (across EA layers). Such an evolution is expected to 

be facilitated by the adoption of explicit metadata management strategies and the 

development of proper information architectures by statistical organisations. 

The organisational impact of implementing this new paradigm for statistical production 

should not be neglected and the elaboration of stepwise implementation relying on a 

proper change management will certainly be a key enabler for a successful evolution 

towards an integrated metadata-driven statistical production approach in the long-term.  

In this respect, experiences of organisations that have already started investing in this 

direction will be extremely valuable (notably INE in Spain [11] and ABS [12] in 

Australia). 
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