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1. Introduction
Full benefit requires alignment of management, organisation and technology
The use of questionnaires in Social Statistics at Statistics Denmark has to a large extent been replaced by the use of administrative data in order to re​duce the burden on citizens and enterprises, and to save resources. This ten​dency can be seen in many countries and especially in the Scandinavian coun​tries. This use of administrative data gives many opportunities, but in order to get the full benefit, it is important that the levels of management, organisa​tion and technology are organised in a way that ensures flexibility and inte​gration. 

Benefit, integration and standardisation
In this paper, we first discuss the benefits of using administrative sources and also possible problems. In continuation of the discussion of benefit we intro​duce the concepts integration and standardisation. We do this by introducing a model based on comprehensive research about how to ensure alignment of management, organisation and information technology (Chapter 2).
History and preconditions 

In order to get in touch with and understand the Danish and Scandinavian approach, we turn our attention to history and preconditions for the use of administrative sources. We focus on legislation, public approval and privacy, unified identification systems, reliable administrative sources and coopera​tion among administrative authorities (Chapter 3).
Data in decentralised registers

The paper continues to look at the history of the use of registers inside the NSI’s in general and Statistics Denmark in particular. The chapter is closed with a short diagnosis of the problems Statistics Denmark is facing today (Chapter 4).
Register-strategy and overall process strategy
To find out about the way forward we got inspiration from theories on inte​gration and standardisation. The overall idea is to move away from the silo-organisation by introducing more coordination, common concepts etc. The chapter describes the initial decisions regarding integration and standardisa​tion. Hereafter follows a description of strategies for the process and prod​ucts. We close the chapter with some lesson learned and tell shortly about future perspectives (Chapter 5).
New types of integration in relation to municipalities in Denmark

In addition to initiatives inside Statistics Denmark, we see new types of inte​gration in relation to municipalities in Denmark. We present a case showing how indicators for care and training of elderly people are produced based on the exchange of data directly from administrative sources in the municipali​ties. Besides new types of integration, the case also shows the new roles for statistical institutes as part of the implementation of New Public Manage​ment. This includes, among other things, improvement in the documentation at both local and central administration-level (performance management).  We close the chapter with some lesson learned (Chapter 6).
2. Benefits from using administrative sources and introduction to the concepts integration and standardisation
Full benefit

In this paper, we see benefit as delivering the highest possible quality with reference to: relevance, timeliness, accuracy, comparability and coherence, accessibility and clarity, cost efficiency and low response burden. 

Use of administrative source proven to be more cost-efficient

The use of administrative sources mainly reduces cost, gives better timeliness and reduces the response burden. In addition the use of administrative sources can improve comparability and coherence via total population cover​age etc.  We will later in this paper focus on integration as an important con​tribution to coherence across statistical fields. When looking at the register-based statistics as a whole in the Nordic countries, this way of producing sta​tistics has proven to be more cost-efficient, compared to using traditional data collections by means of questionnaires
. 
Potential problems: differences between administrative and statistical concepts
At the same time as we recognize the potential benefits, we have to be well aware of potential problems. The most important problem is naturally whether the register data can at all be used for estimating the concepts that are sought for in statistics. Are the data relevant? The problem is that we do not control the measuring mechanism the same way as we are used to in a traditional statistical survey. Administrative sources have their own concepts which are defined according to their administrative purposes, and these con​cepts are not necessarily in harmony with our statistical purposes. Therefore a translation or estimation must somehow be carried out from the administra​tive concepts towards the statistical ones. This can have effects on validity, reliability and comparability over time. However it is possible reduce these problems. 

Possible ways to handle the problems

In favourable cases, the statistician may be fortunate enough to exert an in​fluence on the content of registers. In some countries, e.g. Denmark, the leg​islation empowers the NSI to exert influence on registers which may be used for statistical purposes.  Another solution which has proven fruitful in many cases emanates from data linkage. It may be possible to let different data sources supplement one another through linkage, so that the desired informa​tion is provided by comparing a number of data from different registers which document the subject more or less perfectly. 
Additional data through questionnaires
It is also important to bear in mind that the registers cannot be expected to give us a complete picture of society and that it is there​fore necessary to col​lect statistical data specifically in order to reveal aspects which are not cov​ered by the registers. These additional data can be col​lected through inter​view or questionnaire surveys, and they should ideally include XE "Identifiers"identifiers which make it possible to compare and supplement them with the register data. The use Labour Force Survey at Statistics Denmark uses a combination of data collection methodologies.  
Integration

The concept integration of business processes means the combination of data from different branches of statistics or from different periods for purposes of a particular statistic or a service assignment. The integration level can be low or high. With low integration there is no common concept, no common data interface etc. With high integration we introduce common concept, common data and data definitions and common infrastructure to integrate the proc​esses. 

Integration in contrast to standardisation

Normally, we think of integration and standardization as two sides of the same coin. However, in this context we make a distinction between integra​tion and standardization
. Integration is, as described above, how business processes are related and “work together". In contrast, we define standardisa​tion of business processes and related systems as exactly how a process should be executed, regardless of who is performing the process or where it is completed. The standardisation level can – as integration – be high or low. With low standardisation the autonomy and the ability to response to envi​ronments of the productions unit is high. With high standardisation is it pos​sible to introduce new tasks on a day-to-day basis, if the tasks can fit into the standardisation.
“One size fits all” does not work

The distinction between integration and standardisation forms a foundation that resists the tendency to take a one size fits all approach. Each organisation must choose between high or low integration and high or low standardisa​tion. ”Different companies have different levels of process integration across their business units (i.e. to the extent which business units share data). Man​agement must also decide on the appropriate level of business process stan​dardisation”

3. History and preconditions

History matters

In order to understand and benefit from the use of administrative sources it important to be clear about the preconditions and history behind the use of administrative sources. 

Denmark produced the first register-based census in 1981

Denmark introduced the central person register in 1968. The Danish census in 1981 was produced only on the basis of administrative data.  The census included classic demographic statistics such as population by age, sex, geo​graphic area, etc. Since the late 70’s administrative data used in Social Statis​tics has been expanded to include income, migration, education, employ​ment, unemployment and labour costs, health, use of public services and re​ceipt of social benefits etc. This is mainly due to the use of the Personal Identi​fication Number that led to plenty of opportunities for producing statistics based on varying combinations of variables. In this chapter, we will focus on five important preconditions for this development
:

Legislation

Legislation provides a key foundation for the use of administrative data sources for statistical purposes. All Nordic countries have a national statistical act that gives the NSI right to access administrative data on unit level with identification data and to link them with other administrative registers for statistical purposes. Furthermore, the statistical act provides a detailed defini​tion of data protection. In some countries, it is obligatory for producers of statistics to examine whether relevant administrative sources exist before starting a direct data collection process. This is due to the requirements with regard to reducing the response burden and also in order to reduce the ex​penses related to data collection. In addition the EU Regulations are in agreement with the statistical acts. Administrative data should be used in order to reduce the response burden.
 

Public approval

Public approval is also an important precondition for the use of registers. If the public attitude becomes negative the politicians may become reluctant to es​tablish new registers. The public discussion has varied considerably across countries. In many countries, the discussion of privacy and public opinion prevents the use of administrative sources. The debate has varied in the Nor​dic countries since the 70’s. Today, the use of registers for statistical and re​search purposes is widely accepted.  

Unified identification system

A third precondition is a unified identification system across different sources in order to link across registers.  A unified identity code is currently present in nearly all registers in the Nordic countries. This includes registers on persons, businesses, buildings and dwellings. 
Reliable administrative sources

A fourth precondition is the existence of a reliable register system developed for administrative needs. Historically, this has been developed in the Nordic coun​tries as part of the implementation of social security, taxation and other ad​ministrative programs. 

Cooperation across organisations

The last – but not least – precondition is cooperation among administrative authorities. This precondition is ensured by policies in the statistical act that strongly supports the NSI’s in their negotiations with administrative authori​ties on access to administrative data. 

Stepwise improvement

Historically, the above-mentioned precondition has been improved in a step​wise way. They are all important in order to ensure alignment on manage​ment, organisation and technology across organisational boundaries. We will discuss this in greater detail in relation to the case on social service in chapter 6.  

Before that description, we turn our attention on Statistics Denmark. What are we doing to ensure alignment of management, organisation and technol​ogy?
4. Data in decentralised registers 
Discussion, testing and EU publication

The integration was discussed at Statistics Denmark starting in the 70’s. The discussion and experiments resulted in the popular and widely discussed EU publication in 1995: Statistics on Persons in Denmark. A register-based statisti​cal system. This publication discusses the development and ideas behind the use of registers, including consideration on data quality, legislation etc.

Decentralised integration registers - 
“Silo-organisation”
The integration was ensured via so-called integration-registers. These register were created via linking basic registers, using the Personal Identity Number as the key.  These registers were physical created completely or partly con​taining variables found in other registers. A decentralised solution was chosen in contrast to a more centralised and coordinated model.  Briefly described, this implied a continuation of the existing organisation without integration of concepts and data (silo-organisation). 

Problems with decentralised registers 

As part of implementing a new strategy we investigated problems in the So​cial Statistics Department and Sales & Marketing Department. In general, the system as a whole today has grown to a size that hardly anybody can cope with it, and the expected continuing extensions would contribute to further complications. The following specific problems were discussed: 
· Customer question elicit different answers when you get data from Sales and Marketing and from on-line statistics published on the Internet. 
· It is difficult and time-consuming to combine data due to lack of coher​ence at data- and concept-level. 
· New applications are built from scratch with no benefit form sharing solu​tions and data. 
· Data is being copied around resulting in data redundancy and in difficulty reaching a common and stable data-layer. 

On the basis of these results, Statistics Denmark is looking for at broader, long-term and aligned approach in order to ensure flexibility, inte​gration and fulfilment of future needs.

5. Towards better integration and cooperation at Social Sta​tistics
High integration and low standardisation 
As mentioned above, the decentralised model resulted in various kinds of problems. These problems were collected and discussed as part of a pilot project launched in 2007. The pilot-project resulted in valuable insight that formed the basis for the way forward. As part of the future strategy it was decided to continue with high integration and low standardisation of business processes (the revised register-strategy). This decision was appropriate due to variations in production models and other factors.  
On basis of decisions about the level of integration and standardisation we decided on a common strategy.  The strategy consists of a process-component and product-component.
Process component: same  overall process model and…

The overall process-strategy was to follow the same model iteratively
. An iteration of the model should last no more than a year.  The process consists of two main phases: vision-and-goals phase and implementation phase. The vision-and-goals phase includes formulation of vision and supporting goal related to business processes, information exchange and technology. The im​plementation phase comprises implementation including documentation of the prioritised projects.  
 … systematic project management

The projects are managed by systematic project management. At Statistics Denmark we use the PRINCE2-framework. This framework contributes to the alignment of management, organisation and technology. Directors are re​sponsible for the overall direction of the project. The day-to-day project con​sists of decentralised tasks and more centralised task on introduction of stan​dards, knowledge management etc. 
Product component

According to the strategy for the product component the following products should be produced in the vision-and-goal phase: 
· Vision-statement and policies for business processes, information-ex​change and technologies used.

· Overall description of business processes

· Description of information exchange between statistical fields
· Description of technical architecture  
The implementation phase should deliver the products agreed upon in the vision-and-goal-phase: 

· Shared data from statistical fields including test reports and documenta​tion. 
· Common central services including security, knowledge management etc.

What have Statistics Denmark done so far

As mentioned in the beginning of this chapter we decided to go for high inte​gration and low standardisation. On that basis we set up the vision: 
“Higher quality and better cooperation through the building of an integrated, flexible, secure and stable data-layer that everybody in the organisation must be able to access in order to carry out analysis and combinations across statistical areas. In parallel to a common data-layer, a knowledge management should ensure common knowledge about concepts, data and common workflow. “
In addition to the vision we established goals for business processes, shared information, security and technology used. The main goals are:
· The workflow for common processes must be described and be transpar​ent. 
· All common data and related processes must be documented in the com​mon metadata-system at Statistics Denmark: Times.
· Sharing of knowledge management must take place via systematic knowl​edge management activities, where written and non-written documenta​tion is shared among producers and users. 
· All exchange of data must take place via shared and secured data.

· Access to shared data must take place via access rights.

· The amount and type of shared data must be based on analysis of needs. 
· The producer of a shared data, must publish data and metadata in Oracle
 

· A code replacing the Personal Identification Number code should be used when linking from sources. 
We are in beginning of the Implementation phase

On the basis of the visions and goals above a project-organisation was estab​lished.  Active project management and top-level commitment ensures  alignment between management, organisation and technology. This includes frequent meetings at management level and team leader level. In addition we introduced monthly discussions meeting.
Lessons learned 
It is of vital importance to ensure learning and support to the projects. We have done this 

· By having our starting point in problems in the day-to-day production. 

· By using small manageable projects (timeboxing) including extensive evaluation in order to ensure learning.
· By including local experience both in order to benefit from history but to ensure support.
Perspectives for the future

The perspectives for the future points towards continuous learning through small steps in order to get to a situation, where needs are fulfilled through alignment of processes at management-, organisation- and technological level. The current project only covers Social Statistics. In the future other de​partments in Statistics Denmark will be included. 
6. New types of integration in relation to municipalities in Denmark 
Background

In 2007 a new reform of the framework for public tasks and public service in Denmark was implemented. The number of municipalities in Denmark was reduced from 271 to 98 and the municipalities are now responsible for han​dling more tasks. For example, they are given a strengthened role in the health care service where the municipalities are encouraged to make an effort to improve prevention, training and care. 

Improving documentation   on local level

As part of New Public Manage​ment (performance management) the Danish government has decided to improve the documentation on local administra​tion. The documentation includes the areas of Care and training of elderly people, Handicapped people, Assistance to children and young people and Day care of children.
These new projects start from some fundamental principles:

· The collecting of data from the municipalities should be unified, elec​tronic and based on administrative sources. 

· Data definitions should be unambiguous and be defined according to the legislation of social welfare. 

· The documentation should be useful at both central level and local level.
· Data should be collected at personal level (using the Personal Identifica​tion Number).
Focus on care and training of elderly people

The first project to be implemented is indicators for care and training of elderly people. In Denmark there is intensive political focus on the care of elderly people and the municipalities are responsible for this. New technology has been introduced in the care of elderly people in nearly all municipalities. To​day, 96 municipalities out of 98 municipalities use an electronic administra​tive care-system based on the Personal Identification Number. Combined with the PDA technology (handheld computer) the municipalities strive to make public service more efficient. At central government level, they got this great idea that data from PDA’s could be the primary source for the documentation concerning elderly people. The case shows that the political level has focused on the benefits from using administrative sources and at the same time intro​duces common standards as part of e-government initiatives.

The decision at political level

The decision to carry out the project was taken at highest executive govern​mental level, including the Ministry of Financial Affairs, the Ministry of Social Welfare and the Ministry of Economic and Business Affairs. At the same time, the project was accepted by KL (the central NGO representing the municipali​ties). 

Statistics Denmark was pointed out to be responsible for: 

· a central coordinated collecting of data
· validation of data
· publication of the statistics, 23 so-called indicators.    
The General Director of Statistics Denmark had also focus on the project since the project was a part of Statistics Denmark’s Performance Contract with the Ministry of Economic and Business Affairs.

Unique opportunity for Statistics Denmark

The fundamental principles using data at personal level from administrative sources seem to fit perfectly with the objective that we should develop an in​tegrated Social Statistical Database. One can say that this is a unique oppor​tunity for Statistics Denmark to reshape the statistics on social services. Since 1972 Statistics Denmark has collected summarized data through question​naires that were filled manually by each municipality once a year. This old fashion method gives us no possibility, whatsoever, to integrate the statistics on social services with the Social Statistical Database. 
To carry out the project Statistics Denmark was given a grant from the Minis​try of Social Welfare. The aim was to develop a new IT-system for collecting, validating and publishing indicators concerning elderly people. Therefore, for the last 2 years Statistics Denmark has been committed to be deeply involved in the project. 

Internal organisation

At Statistics Denmark the project was set up as a project organisation (PRINCE2) including the Director as responsible for the overall direction of the project and the project organization would include persons from the Of​fice of Welfare and IT-centre. We refer to this as the internal project. The ob​jective for the internal project was primarily to define and implement the in​terface to collect data from the administrative care-systems, secondarily to develop a system in Statistics Denmark to handle and publish the new statis​tics. 

External organisation

Since data should be collected from the administrative systems in the munici​palities, the project involved not only organisations at governmental level, but also the 4 private companies that supply administrative care-systems. 4 mu​nicipalities were involved in the phase of test. We refer to this as the external project. The objectives for the external project was to 1) define the 23 indica​tors 2) ensure alignment in the administrative care-systems. The Ministry of Social Welfare was responsible for the overall direction of the external pro​ject. 

The time schedule

From the beginning the time schedule was tight; the plan gave both the inter​nal and the external project only one year to describe, develop, test and im​plement. The deadline was 31 December 2007. Concerning the internal pro​ject we nearly succeed in reaching the goal by 31 December 2007 and the Performance Contract with the Ministry of Economic and Business affairs was completed. The It-system developed by the internal project was completed by 1 March 2008. The deadline for implementation of the IT-system developed by the external project has been postponed several times and today only 2/3 of the municipalities use the new interface.
Technological level
At the technological level, Statistics Denmark has seen the project as an op​portunity for integration between municipalities and Statistics Denmark where we use common standards. 

Common XML-standard 

First of all, the common standard data format when exchanging data between public authorities in Denmark should be the common e-government XML-standard (OIOXML standard). Consequently, our demands for the delivery of data were described in the form of XML-schemas. The OIOXML-standards are centralized and public in the Danish ‘Infostrukturbase’. The development of this part of the technological solution was entirely driven by the internal pro​ject.  

Standard for receiving data

At Statistics Denmark we have standardized the business process regarding the receipt of data from administrative sources (CEMOS). In this system the XML-files are validated and the validated data are subsequently stored in an Oracle-database. The Office of Social Welfare collects data from this database and the office is hereafter responsible for storing and processing data in the Social Statistical Database.  

Ensuring full integration

In order to gain full integration, Statistics Denmark insisted that the deliver​ing of XML-files should be independent on the actual used care-system. The consequence from this principle was that the 4 private companies supplying care-systems had to develop a brand new interface for their It-systems. This part of the external project was developed in very close co-operation between the Ministry of Welfare, Statistics Denmark, and the 4 private companies. 4 municipalities were included in the phase of test. As a principle, Statistics Denmark had to accept the test for each of the 4 care-systems. 

Lessons learned, internal project

Through the project organisation we ensured alignment between manage​ment and technology:

· The project organisation had to fit the hierarchically organisation of Statistics Denmark. To start with this gave some challenges because all participants in the project organisation had to accept their roles.  But in the end we learned that a project organisation can work very well at Statistics Denmark.  

· The method gave us a lot of valuable documentation. The project was closed down in May 2008 with a final meeting concerning evaluation of the whole project. The PRINCE2 method gave us some valuable experiences with project management.
· The focus on common principles in the implementation of the IT-sys​tem ensured integration with input-handling-system CEMOS  and the Social Statistical Database
· We nearly succeed in reaching the goal by 31 December 2007 and the Performance Contract with the Ministry of Economic and Business af​fairs was completed.
Lessons learned, external project:
Alignment between management and technology has been challenging: 
· Since the project involved important decisions at the political level and a lot of questions were subject to negotiations between the politi​cal players. For example, it has been very difficult to agree on unam​biguous data definitions. 

· The project depended to a large extent on the practical and political is​sues in relation to the municipalities and their administrative care-systems. Since Statistics Denmark and the Ministry of Social Welfare have no interest in putting a new heavy response burden on the mu​nicipalities, we have to accept that the administrative data should be used ‘as they are’.   

· We found it very difficult to ensure coordination with the 4 private companies that supplies administrative care-systems and the imple​mentation of the new interface in the municipalities. The deadline for implementation of the new interface has been postponed several times and today only 2/3 of the municipalities use the new interface. The main reason seems to be that we, in fact, interfere with 98 sepa​rate ongoing administrative systems.    

Perspectives for the future

Even if we, at the moment, face some difficulties in the external project the perspectives for the future seems bright. We estimate that 96 municipalities will use the new interface in 2009 and in 2010 all 98 municipalities will be connected. This means that Statistics Denmark for the future will have a fully integrated electronic system that collects unified data from the administrative care-systems. From now on new projects are expected to benefit from the project on care and training for elderly people e.g. documentation on handi​capped people. 
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� The distinction is introduced in the book Enterprise Architecture as Strategy by Jeanne Roos and others. Based on survey and case study research at more than 400 companies in the United States and Europe in various sectors, the result showed that the alignment of management, organisation and technology boils down to these two concepts: business process integration and business process standardisa�tion. 


� Idbid, p. 8


� The description is based on description of best-practices in the Nordic countries. See Register-based statistics in the Nordic countries


� Concil Regulation (EC) No 322/97 of 17 February 1997 on Community Statistics.


� This model is built inspired by common work in the Ministry of Research. Part of this is recommendations on how to introduce common architectures as part of e-government initiatives.


� Remark: we do not build a central database, but instead we set up standards and requirements on concepts and data for local contributions. In this way, we ensure flexibility at the technology level by a loose coupling between contributions from various sources. We define interfaces that can be used by all users. This underlying idea stems from the service-oriented architecture.
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