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Abstract
One of the five key areas identified by the ESS Vision 2020 is to “promote efficiency in production pro-
cesses” and one of the objectives within this area is to “further identify and implement standards for
statistical production”.

In the Industry Turnover Indices, INE Spain has already implemented several standards in its monthly
statistical production tasks aiming at a streamlined standardized production process. These standards
comprise the use of SDMX to transmit data to Eurostat following the corresponding international stan-
dard and JDemetra+ to conduct seasonal adjustment on a monthly basis. It also encompasses the
description and documentation of the production tasks carried out under the GSBPM, and the adoption
of recently proposed data and process architectures at our office.

The whole production process is described and documented using the GSBPM at the third level accord-
ing to a national adaptation of this model. For every single production activity, input, output, throughput,
tools, documentation and unit(s) responsible are detailed and specified. The metadata reference report,
which aims at documenting methodologies, quality and the statistical production processes in general,
is based on the Euro SDMX Metadata Structure.

For part of the production of indices, in particular, for the editing phase, we are adopting a data and
process architectures recently proposed internally at INE Spain. The data architecture is based upon
a key-value pair data model in which keys are composed using the system of statistical metadata. The
process architecture is based on a modular organization of different processes which are being easily
reused in different surveys.

We describe from a bottom-up approach how these different production standards and normalized tools
in the European Statistical System are specifically orchestrated to reach a standard production process
in this monthly short-term business statistics.
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1. Introduction

The Industry Turnover Indices1 (ITI) are short-term indicators aiming at measuring the

monthly evolution of industrial companies based on their turnover. ITI are collected
1http://www.ine.es/en/metodologia/t05/t0530053 2015 en.pdf
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under the Council Regulation (EC) No 1165/982 of 19 May 1998 concerning short-term

statistics, the so-called STS Regulation, and its subsequent regular updates. The ob-

jective of the STS Regulation is to establish a common framework for the production of

short-term statistics on the business cycle.

ITI questionnaire is addressed to 12,000 establishments whose main economic activity

is included in Sections B and C of CNAE-2009 (Spanish version of the NACE Rev.2).

The sampling units have to provide information about their turnover broken-down into

domestic and non-domestic, and the latter into euro zone, non-euro zone.

One of the five key areas identified by the ESS Vision 20203 is to “promote efficiency

in production processes” and one of the objectives within this area is to “further identify

and implement standards for statistical production”.

In the Industry Turnover Indices, INE Spain has already implemented several stan-

dards, both at national and international level, in its monthly statistical production tasks

aiming at a streamlined standardized production process. Throughout the paper all

these standards will be presented.

2. Standards deployed by Eurostat

The STS Regulation contains general instruction about the transmission, form of trans-

mitted variables and quality to be fulfilled by the Member States. They are accom-

plished by using several standards and tools.

2.1. SDMX for data transmission

Data required by the STS Regulation were sent in GESMES format until 2016. Since

2017 they are sent to Eurostat in an XML file with an SDMX format via e-Damis on a

monthly basis. This file is structured according to the DSD4 that has been designed by

the STS team in Eurostat5.

The benefits of the use of SDMX for data transmission is the standardisation and har-

monisation of the transmission process, the use of an agreed structure for transmis-
2http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1998R1165:20120621:EN:PDF
3http://ec.europa.eu/eurostat/web/ess/about-us/ess-vision-2020
4https://webgate.ec.europa.eu/sdmxregistry/
5https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp
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sion, that makes possible the data sharing with other international organizations as

the ECB, the OECD or the UNECE, and the implementation of structural validations

that reduces the data errors and makes possible an immediate feedback after the files

transmission.

2.2. JDemetra+ for seasonal and calendar adjustment6

According to the current STS Regulation, ITI data are to be transmitted in unadjusted

form but ITI data are available not only unadjusted but also calendar adjusted and sea-

sonally and calendar adjusted, and these three data series are sent to Eurostat. As

of February 2015 JDemetra+ is the recommended software for conducting seasonal

adjustment of official statistics within the ESS. It is a new tool that has been developed

by the National Bank of Belgium in cooperation with the Bundesbank and Eurostat.

JDemetra+ is a family of modules on seasonal adjustment, which are based on the two

leading algorithms: TRAMO-SEATS and X-12-ARIMA, that are two different methods

to seasonally adjust a time series.

The change-over from TRAMO-SEAT to JDemetra+ was carried out together with the

2015 rebasing process and also with the model selection performed annually. This

change does not affect the methodology being used, which remains as the INE Stan-

dard for the Adjustment of Seasonal Effects and Calendar Effects in Short-term Se-

ries7.

Due to the seasonality of the data, monthly and annual growth rates of raw data are not

meaningful. So, the main advantage of the seasonal adjustment is that it provides an

estimate of “what is new” in the series making possible a better analysis of the indices

throughout time in a homogenous way.

2.3. Reference metadata

Annually, the ITI metadata report has to be updated including methodological, quality

and production processes information together with quality and performance indicators

required in the Single Integrated Metadata Structure8.
6https://ec.europa.eu/eurostat/cros/content/seasonal-adjustment en
7http://www.ine.es/en/clasifi/estandar efectos estacionales en.pdf
8http://ec.europa.eu/eurostat/documents/64157/4373903/03-Single-Integrated-Metadata-Structure-

and-its-Technical-Manual.pdf/6013a162-e8e2-4a8a-8219-83e3318cbb39
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The ITI ESMS metadata file is updated and submitted using the National Reference

Metadata Editor (NRME), which is a tool developed by Eurostat. This metadata file is

based on the Euro SDMX Metadata Structure.

At INE Spain the same structure has been adopted for the national metadata report,

and all the changes implemented in the European version are automatically assumed.

Within the metadata report some quality and process indicators have to be included. In

order to supply comparable indicators the STS team in Eurostat provides the countries

with instructions that complete the ESS Guidelines for the Implementation of the ESS

Quality and Performance Indicators (QPI)9. For example, the STS team has established

the target variables (annual rate) and reference periods (36 months) for which the data

revision indicators must be obtained and the variable and breakdown for the coefficient

of variation.

3. Standards deployed by UNECE

3.1. GSBPM

In 2009 UNECE developed the Generic Statistical Business Process Model (GSBPM)10

“as [a] standard framework and harmonised terminology to help statistical organisa-

tions to modernise their statistical production processes, as well as to share methods

and components [...] as a template for process documentation, for harmonizing statis-

tical computing infrastructures, and to provide a framework for process quality assess-

ment and improvement”. In 2015 INE Spain Board of Directors approved the Standard

for documenting the production process of statistical operations of the INE11 and since

that moment it is being implemented at INE Spain as the system of process metadata

(Salgado D., and Sanchez-Luengo, A.I., 2016).

To carry out this implementation, a Spanish version of the GSBPM12 was created. This

version comprises a third level of sub-processes, called tasks, adapted to INE Spain

needs. For each task its inputs, outputs, throughtput, documentation, tools and re-
9http://ec.europa.eu/eurostat/documents/64157/4373903/02-ESS-Quality-and-performance-

Indicators-2014.pdf/5c996003-b770-4a7c-9c2f-bf733e6b1f31
10https://statswiki.unece.org/display/GSBPM/GSBPM+v5.0
11http://www.ine.es/en/clasifi/estandar procesos en.pdf
12http://ine.es/ss/Satellite?L=es ES&c=INEDocTrabajo C&cid=1259949484316&p=1254735839320&

pagename=MetodologiaYEstandares%2FINELayout
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sponsible units must be provided.

The ITI statistical process has been automatized and streamlined in the last years and

a rebasing process has been carried out in the last months. After all these changes

have taken place, the ITI production system is being currently documented according

to the foregoing standard.

The benefits of this process metadata documentation are far-reaching. On the one

hand, the analysis of the way the same process steps are carried out in different statis-

tical operations could detect good practices that could be implemented institution-wide.

Moreover, some tasks could be automatized and shared by the whole organization.

These last steps are in line with the sharing of IT services and infrastructure proposed

by Eurostat in some ESS VIP projects, see section 5.4.

On the other, all the instructions to carry out any process step are available for any offi-

cer involved in the survey. This is really important in current moments of staff shortage.

4. Standards deployed by INE Spain

In the last decades statistical offices had to move from a stovepipe production system

to a new way of producing statistics, modernizing and industrializing the process. At

INE Spain several projects have been launched in order to move to a modernised and

more efficient system (Salgado D., 2016). Some of them have already been embraced:

4.1. IRIA CAWI

One of the main steps in the statistical process is data collection. To obtain busi-

ness statistics data we can use several sources like administrative registers or sur-

veys. Within the later there are several data collection modes, like the electronic data

interchange (EDI), paper questionnaires or on-line questionnaires. As a consequence

of the characteristics of the admin data source (lag, coverage, ...), in order to assure

quality in the final product, ITI data have to collected with questionnaire. INE Spain has

developed a new collection system called IRIA13 that is composed by several modules.

One of the specialized sub-system is called IriaPORTAL and consist of a CAWI chan-

nel common for all the surveys to be collected by INE Spain.
13https://www.unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.50/2014/Topic 4 Spain.pdf;

https://www.unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.50/2015/Topic3 Spain paper.pdf
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ITI is a multi-mode survey where the sampling units can answer an on-line or paper

questionnaire, or even, due to the short length of the questionnaire, by phone. The

evolution of the percentage of units using the on-line questionnaire has increased in

the last years, reaching 80% in 2017.

The advantages of the on-line questionnaire are well-known: integration of production

functions such as data editing, data collection, and data entry into the system (editing

during collection). The portal has been programmed to send e-mail alerts to the regis-

tered units when the surveys are launched and units with a digital certificate have more

services.

4.2. Selective Editing

Some former proposals by INE Spain incorporate optimization-based selective editing

techniques (Arbués et. al., 2013) to streamline the selection of influential units. The

interactive editing is the most resource-consuming, so in order to reduce the rate of

selected units for this type of editing without decreasing the quality of the results a new

strategy has been implemented. It includes not only the editing during collection and

macroediting traditional phases, but also a longitudinal phase and a cross-sectional

phase where in the former, all the information about each unit is known for the editing

process, and in the latter information about all the sample is instead available.

In the longitudinal phase a so-called interval-distance edit is defined computing a vali-

dation interval Ikt and a threshold value ξkt for each unit k, each time period t, and each

variable ykt. If the distance dkt = d(ykt, Ikt) between the value ykt in the questionnaire

and the validation interval is greater than a threshold value, then the questionnaire is

flagged. The flagged units are then sorted out making possible to decide the number

of units to edit interactively according to the available resources.

In the cross-sectional phase an optimization problem is formulated minimizing the

amount of interactive recontacts subjected to an upper-bounded increase in the mean

square errors due to the presence of non-influential measurement errors. The solution

of the problem produces a selection of units. Instead, for field work reasons, a priori-

tization of units is established by concatenating successive problems with decreasing

upper-bounds on the mean square errors. A measurement error model is used to sub-
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stantiate the constraints, driving us to local scores for each variable in a natural way.

The sequence of decreasing upper bounds amounts to choosing a global (unit) score

function weighing the different local scores.

4.3. Classifications

Standardised classifications are essential in a statistical production system. From the

data collection to the dissemination, to measure a statistical variable in an accurate

and comparable way it is crucial the use of the same breakdowns, including the code

and literal as indicated in a classification.

Some of the classifications used in the ITI are international ones, like MIGs14, and other

are the Spanish version of European classifications, like the CNAE-200915 (Spanish

version of NACE Rev.2).

In some cases, we have been using internal classifications, like the markets or the sub-

divisions, which are internal groupings created from the CNAE groups at 3-digits level

to define the MIGs. But these internal classifications had not been properly revised or

coded by the methodology unit at INE Spain.

In order to prepare all the classifications required for the repository, see section 5.2.,

and also to use the same labels and codes in the different processes all the classifi-

cations have been revised and changed where needed. Once the classifications have

been agreed they are stored to be accessible for the rest of the units that need to make

use of them.

4.4. Dissemination

The dissemination of the data is one of the most important phase in the process, as it

is the way to provide the users with the final results of the collection, processing and

aggregation of the data from the respondents.

For the transmission of the web-site database results a flat file is used, where each

data is determined by a set of codes indicating the data base, whether the data are

provisional or definitive, if they are confidential or not as well as the codes for regional,
14http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Main industrial grouping (MIG)
15http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica C&cid=1254736177032&menu=

ultiDatos&idp=1254735976614
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economic activities and any other classification needed to uniquely identify each value.

All the required information (classifications, codes, etc.) is included in files customized

for each statistical operation.

Another tool for the dissemination are press-releases. The institutional guidelines to be

used have been revised and improved and in some months they will be implemented

in the data dissemination process.

5. Forthcoming challenges

In addition to the projects above-mentioned, there are more ongoing work to standard-

ise the statistical process. Some will affect the ITI sooner or later:

5.1. IRIA Data Collection

As we have mentioned before ITI data can be collected with an on-line or paper ques-

tionnaire or by phone. Therefore there is the need to develop a tool to integrate the data

collected from the different modes. The tool being used so far is obsolete, so it is being

replaced by a new one with more functionalities. IRIA tool has several modules, and

one of them, called IRIA DataCollection (IRIA DC), makes it possible “to control and

manage the execution of the survey by the different collection chanels (CAPI, CAWI,

CATI and PAPI)”. Once the application has been developed, a change-over to IRIA DC

is taking place, so that in the future all the questionnaires collected at INE Spain are

processed with this tool.

5.2. Repository

At INE Spain a key-value pair data model (Salgado et. al., 2018) has been proposed,

among other reasons, (i) to deal with the internal transmission of collected data from

IRIA DC to each survey management unit and (ii) to provide a central data repository

for the selective editing techniques portrayed in section 4.2.

The key of each datum in the repository is compound of several elements of the system

of structural metadata at INE Spain. It is basically formed with a variable identifier

and a collection of standardized qualifiers ranging from the survey and time period

identification to the specific semantic content of the datum.
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5.3. Validation

In order to strive for quality and to promote efficiency in production processes, two of

the key area in the ESS Vision 2020, Eurostat has launched the ESS VIP Validation16.

In STS data transmissions some automatic structural and content validation rules have

already been tested taking advantage of the change to SDMX-ML files in the data

transmission. The work in this field can be extended with the design of more automatic

content validation rules for the STS data transmissions and any other improvement

developed by the ESS Validation.

5.4. GSIM, CSPA

Other objectives of the Vision 2020 are to “adopt enterprise architecture as a common

reference framework” and to “advance in sharing IT services and infrastructure”. These

objectives are related to two standards for statistical production developed by the UN-

ECE: the Generic Statistical Information Model (GSIM) and the Common Statistical

Production Architecture (CSPA)17. These standards, together with the Generic Activity

Model for Statistical Organizations (GAMSO), play an important role in the modernisa-

tion of the statistical process as indicated in figure 1.

Figure 1. Standards used in the modernisation of official statistics

Source: UNECE

GSIM is a reference framework of internationally agreed definitions, attributes and re-

lationships that describe the pieces of information that flows between the statistical

processes described in the GSBPM (see figure 2).

In the modernisation process NSIs are involved in, many organizations are facing com-

mon challenges. One of them is related to the development of their own business
16https://ec.europa.eu/eurostat/cros/search/custom-taxonomy/knowledge-repository-process-phase-

supported/validation en
17https://www.unece.org/stats/mos/stand.html
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processes and IT systems required. A good way to the benefit from the synergies of

the joint work carried out by the NSIs would be share processes, methodologies and

solutions. The main difficult to carry it out is the lack of standardization. The CSPA

provides a framework, including principles, processes and guidelines to help to stan-

dardize the development and maintaining processes and systems.

Figure 2. Relation between the GSIM and the GSBPM

Input
- Any GSIM Information

Object(s)
(e.g. Data Set, Variable)
- Process parameters

GSBPM
Sub-process

Output
- Transformed (or new)

GSIM Information
Object(s)

- Process metrics

Source: UNECE

In the following years INE Spain should embrace both the GSIM and the CSPA, which

would mean an improvement in the statistical modernization process.
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