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Abstract

The paper considers the main developments in quality work and their impact on statistics since the first  
European conference on quality in statistics in 2001. In addition to the establishment of quality frameworks, 
the developments comprise a change of focus from quality assessments to assurance and from product qual-
ity to processes. In data collection, focus has changed from surveys to administrative registers and new data 
sources. National statistical institutions are not the sole producers of official statistics, and there is more  
attention on the whole statistical systems than before. Together with technological improvements and more 
use of administrative data sources, this has resulted in more statistics produced more efficiently with improved 
timeliness. New data sources provide new possibilities, but also challenges for quality assurance. Reflecting 
on these developments may guide the way forward, on creating and maintaining a culture for continuous  
improvement in European and national statistics.
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IntroductIon 
Quality has been on the agenda in National Statistical Institutes (NSIs) and Eurostat the last 20 years. 
The first European conference on quality in statistics, Q2001 in Stockholm, was an important milestone. 
The basis for this conference was the work and conclusions from the Leadership Expert Group (LEG) on 
Quality. Later international cooperation initiatives in this area have set the terms for the next Q-confer-
ences, which after 2004 have taken place each second year.

The paper considers the main developments in quality work and their impact on statistics since Q2001. 
Seeing the developments in a longer term perspective may guide the planning of new initiatives. What 
can we learn that is relevant for the future of quality work in statistics? 

Developments in quality work must be seen in relation with the development of society and statistics 
in general, characterized and driven by globalization, technological developments and political chang-
es. Quality work and its results are difficult to distinguish from improvements due to other causes. An 
example illustrating this is the obvious improvements in accessibility of statistics following the develop-
ment of the Internet. 
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1 Q2001
The first European quality conference, Q2001 in Stockholm was structured around the recommenda-
tions from the Leadership Group (LEG) on Quality (Eurostat, 2002). These recommendations were based  
on current thinking on quality management, typically principles from Total Quality Management (TQM), 
and a survey of quality practices in NSIs (Japec, 2001). According to this survey, only a few NSIs had 
adopted a systematic approach on quality work at that time.

The LEG on Quality formulated 22 recommendations. These dealt with the need for a systemat-
ic approach to quality improvement, measurements of product and process quality, quality reporting  
and other quality management tools, documentation, training and the relationships with data suppliers 
and users. Accomplishment of regular Q-conferences was one of the recommendations. These issues were 
covered in Q2001, which in addition had sessions on metadata and methodology, and some on more 
general issues in statistics like data collection and business statistics.

The main message from the LEG was that quality is a multi-dimensional issue, covering not only 
accuracy but several components. Statisticians today agree that these can be described by relevance, ac-
curacy and reliability, timeliness and punctuality, coherence and comparability, accessibility and clarity. 

The main aspects of the development of quality work since Q2001 are considered below.

2 MAIn dEVELoPMEntS In QuALItY WorK
2.1 From tQM to a variety of frameworks
A quality framework or management system consists basically of some definitions, principles and a model 
linking the principles together. General quality frameworks comprise Total Quality Management (TQM), 
Six Sigma, European Foundation for Quality Management (EFQM), Common Assessment Framework 
(CAF), ISO and Lean or Lean Six Sigma. These systems are to a large extent based on a common set  
of definitions (e.g. quality as “fit for use”) and principles (such as user and process orientation, improve-
ments based on measurements and participation by all), first formulated within TQM. But they differ 
with respect to main focus and degree of formalisation. In EFQM and ISO emphasis is for example put 
on rating and certification in addition to improving processes, whereas Six Sigma focuses on quality con-
trol applying statistical methodology. Lean emphasizes improved efficiency by the reduction of waste. 
One of the recommendations from the LEG on Quality was that all ESS organisations should adopt  
a systematic approach to quality improvement and use the EFQM model as a basis, except for those  
already using a similar model.

However, there is a set of values and principles of official statistics which go beyond the principles 
of these systems. This, in particular, regards independence, impartiality and protection of data on in-
dividuals.  Such requirements to official statistics were first formulated jointly in the ten UN principles  
of official statistics adopted in 1994 (UN, 1994). 

The European Statistics Code of Practice (CoP) which was established in 2005 is a milestone in Euro-
pean work on quality in statistics. It was revised in 2011 and followed up by peer reviews in 2006–2008 
and 2013–2015 (Eurostat, 2011). 

The revised version of CoP contains a quality declaration for the European Statistical System (ESS)  
as a preamble, stating that the members of the ESS strive for joint cooperation and continuous inter-
action with users according to the principles of the European Statistics Code of Practice and gener-
al quality management principles including commitment of leadership, partnership, staff satisfaction  
and continuous improvement, in addition to integration and harmonization. Hence, some principles 
from general quality management frameworks such as TQM have been added to CoP as a common qual-
ity framework for the ESS. In addition, a “Quality Assurance Framework (QAF)” with good statistical 
practices is linked to the CoP principles and indicators (Eurostat, 2015). Compared to the first version 
of CoP, the 2011 revision also strengthened the principle on quality commitment and its indicators,  
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and added a few more indicators, in particular to reinforce professional independence, better cover 
statistics based on administrative data, and to promote standardisation and communication of quality.

A proposal for a new and modified quality declaration for the ESS is being discussed (summer 2016). 
CoP will in any case remain the cornerstone of the ESS common quality framework.

During the last years a series of other similar principles and frameworks for statistics have been devel-
oped by international organisations, for example the UN National Quality Assurance Framework (NQAF) 
(UN, 2013a). IMF and OECD also have their quality frameworks, and OECD has recently developed  
a recommendation on good statistical practice (OECD, 2015). 

During the last 10 years, risk analysis has been implemented in the public sector in many countries, also 
in statistics and in international organisations. In some NSIs this has been integrated in their quality work. 

NSIs in almost all the 32 countries exposed to European peer reviews in 2013–2015 follow some 
sort of systematic approach to quality management. In addition to CoP, TQM is used by many NSIs  
and EFQM and Lean by some. Some NSIs are certified according to ISO. In spite of this, most countries 
got recommendations on improvements in this area, often to enhance quality management and elaborate 
and publicise quality guidelines on their web sites.

2.2 From assessment to assurance
Almost all 22 recommendations from the LEG on Quality addressed measurements and analyses  
(of quality dimensions, processes, user and staff satisfaction) and documentation. It was followed  
by a LEG on Quality Implementation Group. This group initiated work on a series of handbooks with 
descriptions of good practices in the use of quality assessment tools in statistics. 

The main results were summed up in a Handbook on Data Quality Assessment Methods and Tools 
(DatQAM) (Eurostat, 2007) covering quality reports and indicators. Sæbø (2014) has carried out  
an assessment of later experiences with these tools.

There has been a development from quality assessment to quality assurance during the later years.  
As pointed out by Sæbø (2006) stand-alone self-assessments do not necessarily provide a correct pic-
ture. But they constitute a convenient tool as a part of preparations for reviews and audits. They have 
been used prior to the European peer reviews, and in preparation for internal quality reviews carried out  
in several countries. 

The extent of quality reviews has increased. At Q2001 reviews and audits were almost absent from 
the agenda, not to speak about experiences in his area. At Q2012 and Q2014 several examples of expe-
riences with such reviews or audits were given. The last European peer review identified such reviews 
in several countries, like in Austria, France, Greece, Italy, UK and Norway. Some of these were judged 
as innovative practices by the peer review teams. In some cases audits are carried out with the purpose 
of certification. However, what is crucial is that reviews and audits result in improvement actions that 
are followed up regularly.

On the level of statistical systems or institutions there has been a large increase in assessments outside 
Europe, for example light peer reviews or adapted global assessments.

2.3 From products to processes
To obtain improved product quality it is necessary to work on improving the production processes.  There 
is no doubt that there is more focus on processes in statistics today than 15 years ago. This development 
has been supported by the introduction of the Generic Statistical Business Process Model (GSBPM) 
(UNECE, 2013). Such a model is a reference for the NSIs’ work on improving the processes, in particular 
by implementing standardized systems and methodology.   In the last European peer review more than 
half of the countries stated that they had implemented a statistical business process model, and most  
of the remaining countries had done it partly (Eurostat, 2016a).
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In Statistics Norway we have used the business process model both for structuring documentation, 
standardization, risk analyses and as a basis for our improvement work with internal quality reviews  
and within a Lean framework. 

There is also a potential for better use of analyses of process variables. Sæbø (2014) points out that 
use of such variables other than resource inputs is still limited in official statistics, often confined to an-
alysing response rates and managing interviewers. Editing and the effect of this is one area where this 
methodology should be suitable. This process normally counts for a relatively high share of resources 
used for the production of statistics.

2.4 From surveys to big data
The first Q-conferences were characterized by survey methodology to a larger extent than the lat-
ter ones. This was reflected in the name of the conferences in 2004 and 2006, including methodology  
and survey statistics explicitly in the title which for the other conferences have been “European confer-
ence on Quality in Official Statistics”.

There has been a trend from quality issues in traditional surveys (sampling, questionnaires, non-re-
sponse etc.) to administrative registers, and during the latest conferences new data sources and big data.

While Q2001 treated quality of administrative registers only in a session on business registers  
and macroeconomics, there were 5 sessions devoted to this in Q2014. In addition there were 2 sessions 
on big data and one on multi-source data production. In Q2016 there are 3 sessions both on adminis-
trative and big data and one on multi-source statistics. In addition, both administrative and big data are 
treated in other sessions.

Nordbotten (2012) gave a keynote speech at Q2012 in Athens on the developments in statistics before 
Q2001 and after 2012. He mentions major developments in the 20th century such as the introduction  
of punched cards even before the century started, the scientific development of sampling theory after  
the World War II, electronic processing in the 1950ties and the use of administrative registers for statis-
tics from the 1960ties. The latter was boosted by the introduction of unique identification numbers, first  
for the population in the Nordic countries. After that registers have become increasingly important and used 
as a source for statistics, also supplemented or linked to by data from other sources including survey data. 

Big data are frequently discussed as a new source for statistics, even if they are not much used  
for official statistics so far. Big data are characterized by the size and complexity of the data sets, but also 
by being real-time or very timely data. Examples are data from social media on Internet, mobile tele-
phone data, data from global positioning systems (GPS) and traffic data from automatic registrations. 
They often originate from an unknown population and represent methodological challenges. But all  
of them are not new, even if the notation came around 2005. Just think about data from satellite images 
to some extent used for statistics 30 years ago.

Statistics Norway today collects some data from Internet (web-scraping) for the consumer price index 
(e.g. flight prices). Another example of use of new and in this case big data will be data from automatic 
measurements of electricity consumption based on meters which will be installed at all consumers in 2017. 

New data sources have challenged quality work and the tools that have been applied for sample sur-
veys. The quality frameworks such as CoP/QAF have the end users of statistics as the point of departure. 
Users demand statistics with quality components such as accuracy and timeliness. The same compo-
nents are valid for input data, but here the scope is the fitness for use by the statistics producer. A quality 
framework for input data, from registers or other sources, will therefore be different from CoP or others 
mentioned above, and should not be confused with these. Work has been done on developing indicators 
for both administrative registers and big data, see for example BLUE-ETS (2011) and UNECE (2014). 
In addition to the same or similar indicators as those used for quality of statistics, additional indicators 
comprise completeness and integrability (possibility to link data).
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2.5 From nSIs to statistical systems
NSIs are not sole producers of official statistics, even if the NSIs normally have a coordination role that 
comprises quality assurance. The European Statistical System currently consists of Eurostat, 32 NSIs 
and 335 other producers who submit data to Eurostat.3 Representatives of the latter have participated 
in the Q-conferences, but these have been dominated by participants and contributions from the NSIs, 
academics and international statistical organisations. At the European peer reviews completed last year 
coordination was an issue, and up to 3 other producers of European statistics or so called Other National 
Authorities (ONAs) filled out self-assessments and were interviewed. Out of 707 improvement actions for 
the NSIs, 121 were linked to their coordinating role (Eurostat, 2016b). Some of these dealt with quality 
issues, for example on reviewing the quality of statistics produced by other institutions.

The peer reviews also covered cooperation and integration in Europe, thus dealing with the quality  
of European initiatives. In the Vision 2020 for European statistics quality work is focused (Eurostat, 2016c).

International quality work and cooperation have played an important role in supporting work  
on quality within the NSIs. Now quality of both the National and European Statistical Systems have 
come into focus, and this represents a challenge for our quality work that was not the same 15 years ago,  
or at least not thought about in the same way.

3 HAVE StAtIStIcS IMProVEd?
There is no doubt that there is a higher consciousness about quality in statistics today than 15 years 
ago. That quality consists of several components which have to be balanced vs. each other and costs  
is common sense today. Use of tools such as self-assessments and internal quality audits are widespread. 

The development has been facilitated by international work on quality, in Europe in particular linked 
to the establishment of CoP, the peer reviews and the follow up of improvement actions. It is believed 
that the Q conferences have contributed as well. 

But has this led to improved quality in statistics? Marker (2015) has considered this. His obvious an-
swer is yes, due to some of the same developments in quality work discussed in this paper. However, our 
users and their requirements change, so do the technological possibilities, and there is always a demand 
for new statistics and better timeliness. Changes after Q2001 in the product quality components of statis-
tics as given in CoP are considered briefly in the following, and some challenges are mentioned.  Changes  
in the quality of processes and the institutional environment are considered summarily.

3.1 relevance
New statistics have been produced in several areas, in Europe in particular due to new EU regulations 
believed to improve relevance. More statistics have been adapted to the needs of the general public also 
due to technological developments with internet and social media. New developments linked to glo-
balization are addressed, but represent challenges to the coverage of economic statistics and our ability  
to describe migration, such as statistics on refugees. A recent challenge is how to describe and eventu-
ally follow up the Sustainable Development Goals. Official statistics is by nature a bit conservative, also 
to secure comparability over time.

3.2 Accuracy and reliability
The question is not to provide statistics that are as accurate as possible, but as accurate as needed for  
the purpose. There is more focus on this now than before, and corresponding to user needs accuracy has 
probably decreased for some statistics, for the benefit of timeliness.

3   According to Eurostat web site: <http://ec.europa.eu/eurostat/documents/747709/753176/List_ONAs_BG_
PT_15042016/96c133ff-c8d8-4401-9620-a679cf322b2f>.
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More use of administrative data systems may improve accuracy, but accuracy of statistics based on sam-
ple surveys has probably decreased due to decreasing response rates linked to respondents’ unwilling-
ness to participate and difficulties to trace them. Statistics Norway has experienced reduced response 
rates for important voluntary surveys such as EU-SILC over a long period and it costs more to keep it up  
on a reasonable level. New data based on bar codes, electronic traces and information on web are believed 
to be an alternative for some of these surveys, but peoples’ attitudes are difficult to measure without asking.

3.3 timeliness and punctuality
Timeliness has improved, by using more administrative data, better technology, more preliminary  
figures and just by measuring and publishing timeliness at least internally. This has in particular been  
the case for annual statistics, to a less extent for short term statistics. Measuring punctuality according 
to international standards (with release calendars) has probably led to improvements in this area as well.

3.4 coherence and comparability
In this area there is room for improvements. The internal quality reviews in Statistics Norway (Sæbø 
and Byfuglien, 2013; Sæbø, 2014) have revealed a need for better coherence in published statistics, i.e. 
comparison of similar statistics covering the same area, from both Statistics Norway and other statistics 
producers. There has been an increase of other producers which represent a challenge in our coordination 
and quality work. More use of administrative data systems for statistics may also represent a challenge  
if these systems are not based on statistical standard definitions and classifications.

3.5 Accessibility and clarity
There is no need to justify that accessibility has improved a lot since 2001, due to the development of In-
ternet and the possibilities for communication it has created.  The web has developed from representing 
only a supplement to traditional channels for distribution of statistics at the time of Q2001, to the main  
if not the only channel for this now. Output databases where users can download statistics for free are 
widespread (the few possibilities that existed 15 years ago were often pay services). Use of APIs (Applica-
tion Programming Interfaces) for bulk downloading of tables from the data banks of statistical institutions 
is an example of recent developments. This enables the users to utilise the statistics in their own environ-
ment and applications. Statistics Norway has just released this type of service in full scale. Microdata for 
research are available to a greater extent than before, but there are challenges linked to cover an increasing 
demand. In general there is still a need for better and simpler metadata and explanations for the users.

3.6 Statistical processes 
Improved processes are a prerequisite for improved products, and there are reasons to believe that processes 
have improved accordingly. Key words are more and easier use of administrative data and more standardised 
systems driven by or in addition to technological improvements. While electronic dissemination basically was 
established before 2001 (though developed a lot since then), there has been a breakthrough for electronic data 
collection since that time. For example, the share of data submitted electronically from industries to Statis-
tics Norway has increased from close to zero to more than 90 percent during this period. However, there are 
challenges linked to the structure of data and metadata accompanying them, a prerequisite for efficient use  
of data for statistics, as well as for the understanding of the disseminated results. The best solution is to ex-
tract data directly from registers and administrative systems such as accounting systems of the data providers. 

3.7 Institutional environment 
As for the institutional environment, there is little doubt that the introduction and use of frameworks such 
as the CoP, supported by the peer reviews and following up by the international statistical organisations,  
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have led to improved compliance with the principles on professional independence, objectivity  
and impartiality in addition to quality commitment in the NSIs.  Equal access to statistical releases 
for all users at the same time are focused and supported by advance release calendars (first promoted  
by the IMF in 1996, and later emphasised in the CoP).  Dissemination policy documents, which  
to an increasing extent seem to be available on the NSI web sites, will often describe this, as well as for in-
stance principles on treatment of errors and of revisions.  The UN (2013b) carried out a global assessment 
on the compliance with its Fundamental Principles of Official Statistics comparing 2003 and 2011. It was 
found that full compliance with the principles linked to independence had increased significantly in this 
period (for example from 44 to 60 per cent for the principle on relevance, impartiality and equal access).

concLuSIonS – LESSonS LEArnt And tHE WAY ForWArd
The message from Q2001 that quality has several dimensions is now common knowledge in statistics, 
well established in CoP and other quality frameworks. Balancing quality components and costs is a main 
issue when it comes to quality work, making statistics fit for purpose. Also developing quality assurance 
fit for purpose (differentiating in accordance with needs), in line with discussions in the work on imple-
menting the Vision 2020 for European statistics, will be useful.

However, the explosion of quality frameworks and systems in general and for statistics might create 
some confusion, even if these are based on much of the same principles. Outside statistical institutions 
this development is driven by consultants, since it is a built-in feature of their business to promote new 
initiatives. Different international statistical organisations have also developed separate quality frame-
works, though with many common aspects. There are differences in scope and target groups, and es-
tablishing new frameworks and indicators is important for ownership to these, but it may also imply  
double work. For a statistical institution that needs continuity, is it essential to keep values and principles 
over time, also their wording. Deming’s and TQM’s principle constancy of purpose is just as valid today  
as when it was formulated more than 30 years ago (Deming, 1982). Future quality work must build  
on what has been successful in the past. Better coordination between initiatives taken by international 
statistical organisations is needed.

Exploiting new data sources is not new to statistics, but is more on the agenda than ever, also because 
traditional sources may be more difficult to use and due to competition from other actors. New sources  
challenge quality work, since quality of input data largely is uncontrolled or even unknown. There  
is a need to develop or rather agree on quality components for input data used for statistics, like it has 
been done for output or product quality. This does not presuppose completely new quality frameworks, 
and should not be confused with quality frameworks for a statistical institution or for output quality.

Quality assurance presupposes improvement actions that are followed up.  Quality reviews and audits 
resulting in recommendations and actions which are followed up really make a difference and should 
be pursued.

There is room for more and better use of the business process model and analyses of process variables 
as a basis for improvements. 

Things take time. Even if there have been developments in quality work and improvements in quality 
of statistics since Q2001, many of the same challenges persist, and there is still room for doing more fol-
lowing the recommendations from the LEG on quality. This for example regards improving relationship 
with both data suppliers and users, and developing, recommending and in particular implementing good 
or best methods and practices linked to the most common processes. 

Quality constitutes a key factor in the Vision 2020 for European statistics. An exercise to map quality 
elements of the Vision 2020 projects to CoP provides input to the next round of modifications of the code, 
together with the experiences from the last peer review round. It is already foreseen that the CoP may need 
to be extended to cover coordination and possibly innovation (better). The last area comprises big data.
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Quality assessment and assurance in their nature are conservative, dealing with controlling and im-
proving existing processes. However, user orientation and new data and technology require and render 
possible new solutions. Quality work is a continuous task and not only about doing things right, but also 
about doing the right things.

International cooperation will still play an important role supporting national quality work in statis-
tics, and there will be no lack of issues for future Q-conferences.
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