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Statistics New Zealand
A sound evidence base is critical for effective, fair and sustainable social investment. In New Zealand the need for robust statistical information to support social investment decisions has contributed to a growing demand for social surveys. The increased costs and compliance burden that surveying is placing on households cannot be sustained. Administrative data provides an alternative and under-utilised source of statistical information. A large amount of administrative data is routinely collected by government agencies as a by-product of their administrative functions. It offers scope for informing a wide range of social issues, including some which cannot be answered cost-effectively from survey data. Exploitation of administrative data for statistical purposes has become more realistic, as advances in technology have increased our ability to transfer, manipulate and store large datasets.  


This paper features four case studies that illustrate the new potential of administrative data sources that has been unlocked through data integration. The case studies cover the areas of injuries, socio-economic correlates of mortality, labour market dynamics and tertiary student outcomes. They demonstrate the statistical gains that have been made in New Zealand through integrating administrative databases, through integrating administrative and survey data and through linking administrative records over time to form longitudinal databases. The paper begins by summarising the key drivers for making more effective use of administrative data in the production of official social statistics in New Zealand, and the opportunities and challenges presented by administrative data.

Key drivers for exploiting administrative data 


Administrative data results from the interactions of individuals and groups with government agencies and government-funded service providers. The data can be collected for, or part of, service delivery, an application, membership, regulation or registration. For example, administrative records are maintained to regulate the flow of individuals across borders, to respond to the legal requirements to register births and deaths, or to administer welfare benefits, such as pensions. 

In New Zealand there is explicit provision within the statistical legislation to access and use statistical data from other government agencies for statistical purposes. The New Zealand Statistics Act (1975) defines official statistics to include statistics derived from Government agencies from:


‘Administrative and registration records and other forms and papers the statistical analyses of which are published regularly, or are planned to be published regularly, or could reasonably be published regularly’.  

New Zealand has a long history of producing demographic statistics from administrative records. Other areas where there are well-established social statistics series include health, education, social assistance, income and justice. Recent initiatives to make greater use of administrative data in official social statistics have been driven by:


· increasing concern about the statistical burden that social surveying is placing on households;

· pressure to make the most efficient use of available data sources and obtain maximum value from the investment made in official statistics; and
· growing realisation of the richness of administrative data and its potential for meeting information needs that cannot be cost-effectively met from survey data. 


Computerisation of administrative records and processes has been an important enabler to making more effective use of administrative data for statistical uses. It has facilitated the transfer, processing and storage of large quantities of data in a more efficient and cost-effective way. Improvements in computer processing power have also allowed the application of probabilistic matching
 techniques to integrate large datasets. 


Administrative data contains several important properties that make it particularly attractive for statistical purposes. Frequently, the data that are generated during the delivery of a social programme provide a unique source of information on the participants and services that they receive. Typically, a universal sample of all participants in the programme is available and the information that is recorded on key aspects of programme participants, such as the financial support or assistance received is usually fairly detailed and accurate. For example, the data on the recipients of government social assistance in New Zealand contains information on everyone who has received a welfare benefit (eg unemployment benefit or sickness benefit) in a defined period. The data contain information on demographic characteristics, such as age, sex and place of residence as well as detailed information on benefit spells, such as start and end dates, benefit type and reason for cessation. Because administrative data commonly covers all programme participants, it often provides good coverage of sub-populations of policy interest, which are often difficult to capture in social surveys. It is also frequently a good source of data for small areas or on phenomena with small incidence, such as homicides. 
One of the most important properties of administrative data is that the individuals who interact with government agencies are often assigned unique identifiers, such as tax number or health number. To the extent that the administrative system is adequately maintained, the data can be accurately linked over time to provide a continuous record of change, rather than a monthly, quarterly or annual snap-shot. Unlike longitudinal surveys, the data is not subject to bias that results from sample attrition. Also, the data does not rely on respondents’ recollection of events and so are not affected by recall errors. Longitudinal databases created from linking administrative records include time-related and spell variables, such as the duration of time people spend on a benefit, or the number of transitions on, off or between benefits within a specified period of time. Longitudinal databases enable users to better understand the relative contribution of different factors (available on the databases) to social outcomes and the cumulative effects of factors.   
While these advantages of administrative data can be real and substantial, agencies do not typically design administrative systems for statistical purposes. Some features of administrative data sources may limit or undermine their usefulness. An important limitation of administrative data compared with survey data is that the population is predefined in advance of the subsequent statistical uses. Typically, the population is all persons registered on a programme, whereas for statistical purposes our interest is more likely to be the broader population of individuals eligible for the programme, or individuals with specific needs or characteristics. Another shortcoming of administrative data is that the range of variables collected is often limited, and as a consequence key classificatory or explanatory variables are often missing. Further, because the data is compiled for operational reasons rather than statistical purposes, deficiencies in data quality are common. These can range from inconsistencies in the application of questions, to missing fields of data, errors/ inconsistencies in the coding of responses, and the duplication of records and identities. Administrative data is also subject to change as a result of administrative decisions, sometimes impairing the temporal stability of the data and limiting its usefulness for analysing trends over time. The lead-in time taken to identify, and where possible, resolve these quality issues before statistical production can proceed can often be quite large. In some instances, the quality issues may undermine the usefulness of the data for monitoring trends or understanding social outcomes, rendering the data unsuitable for the production of official statistics.  


Another challenge associated with the use of administrative data arises from privacy concerns connected with the use of personal information for purposes that differ from those for which the information was collected. These concerns are particularly important when the administrative data records are linked to other sources of data. In New Zealand, there is a strong tradition of privacy protection and personal privacy is highly valued. New Zealand legislation recognises individual expectations of privacy and the wider benefits of statistical information. The Statistics Act 1975 allows Statistics New Zealand to require responses to its surveys while also requiring that those responses are kept confidential. The Privacy Act 1993 requires adherence to a set of information privacy principles while also recognising exceptions when information is used for statistical or research purposes. Statistics New Zealand takes particular care when integrating personal data to ensure that the integration is justified and any impact on privacy is minimised. A set of principles and protocols provide strict conditions, often beyond statutory obligations, on how Statistics New Zealand undertakes data integration. In addition, confidentiality standards require that all outputs are carefully screened and that any information that might permit individuals to be identified is removed.   
The remainder of this paper is devoted to the presentation of four case studies which illustrate some recent initiatives in New Zealand involving the integration of administrative data to expand the range of statistical information that is available for research and social investment decisions. 

Case study 1: Injury Information Manager  


In New Zealand there is considerable interest in injuries, which affect the lives of thousands of New Zealanders each year and represent a significant cost to the country through treatment, rehabilitation costs, compensation and lost productivity. 


A range of data on injuries is generated as a by-product of the administrative processes of government. However, the data is spread across nine different agencies, which use different quality standards and data definitions. As a result, the data is dispersed and fragmented, and it is difficult to obtain a coherent picture of the nature and extent of injuries in New Zealand.  


In response to the lack of coordination of the data, the government appointed Statistics New Zealand as Injury Information Manager in 2003. In this role, Statistics New Zealand is responsible for coordinating the production and dissemination of official injury statistics. This includes facilitating the development of a coherent set of statistics and indicators, and a research database on injury information.


The initial objective of the injury statistics programme was to integrate unit record data from the key national injury data sources, namely Accident Compensation Commission (ACC) claims
, hospital admissions and road traffic crash reports. A large proportion of all injuries are recorded on the administrative data holdings of these agencies. A pilot project using six months’ data showed that the integration was feasible and a full production system capable of integrating data from the three agencies was developed. However, as data over a longer period was added to the production system it became clear that the integrated dataset was not sufficiently robust to support on-going statistical production due to the quality of some of the source data. As a result, the integration of injury data has been set aside until the quality of the source data can be improved to a level where it is fit for statistical purposes. 
In view of the above, we have had to modify our approach to injury statistics. The current focus is on developing common data standards and classifications to improve the quality of injury information and create a more uniform set of injury statistics, covering the incidence, nature and outcomes of injuries in New Zealand. In association with this, we are looking to develop a suitable statistical population that can be usefully laid over the administrative data to produce a population of more relevance to outcome monitoring. This will involve defining severity thresholds that can be operationalised with the existing administrative data.  Improving timeliness and access to injury information is also a priority. 


An important outcome of the injury statistics programme has been the establishment and regular production of key statistical series on workplace injuries and fatal injuries. In addition, improved access to injury information has been accomplished through the development of a web-based tool that allows users to create their own tables from a data cube. 
In the short- to-medium term, the aim of the Injury Statistics Programme is to improve the coherence and coordination of statistical information on injuries and progressively build and consolidate the volume of statistical output. In the longer term, the intention is to build an integrated database of injury statistics through linking data at a micro-level. This will be dependent on improving the quality of the source data and the successful implementation of common data standards across the injury sector.

Case study 2: New Zealand Census Mortality Study 


As noted earlier, an important shortcoming of administrative data sources is that the range of variables collected is often quite limited, hindering the utility of the data for statistical purposes. One response to the problem of missing variables in administrative datasets is to link them to other sources. The New Zealand Census Mortality Study is an example of such a project, involving the linking of administrative data to Population Census data to extend the value of the administrative data.
 
In New Zealand as in other countries, administrative data in the form of death registrations is the key source of information on mortality. Death registration records in New Zealand do not contain socio-economic information such as educational attainment, labour force status, occupation and income. Consequently, the administrative data cannot be used to measure the association between socio-economic factors and mortality. Detailed socio-economic data however, is collected in the Population Census. Therefore, one way to obtain information on the socio-economic correlates of mortality is to link the each mortality record back to its corresponding census record.  In this way, each individual’s death record can be united with the socio-economic data on the corresponding census form.  
The primary aim of the New Zealand Census Mortality Study was to measure socio-economic gradients in mortality, through linking of mortality and census records. The study was a collaborative project between the Ministry of Health, University of Otago and Statistics New Zealand. Starting with the 1981 census, the study has linked mortality records to census records for the three years following each census (the linkage has been completed for 1981, 1986, 1991, 1996 and 2001 censuses).  A period of three years following each census was selected, as the linkage of the census data with mortality data is dependent on residential stability. Because there is no common unique identifier that would allow us to directly match records from the two data sources, and name is not able to be used, the records had to be matched on the basis of other information contained on both the census and mortality records. This included date of birth, sex, country of birth, ethnicity and area of usual residence. The linkage process involved comparing items of information on one record with corresponding items on the other record, looking for record pairs that contain very similar pieces of information and thus are deemed to belong to the same person. 


This process of anonymous and probabilistic linking of census and mortality records resulted in around three-quarters of mortality records being linked with a census record. Estimates of the linkage accuracy indicate a highly accurate linkage process, with an overall accuracy of 96-98 percent. Because it was not possible to completely link all eligible mortality records to census records, weights have been applied to the data to adjust for resultant linkage bias. 


The integrated census mortality database has provided previously unavailable information on socio-economic determinants and trends in mortality in New Zealand. It has resulted in over 50 studies in which researchers have addressed a wide range of research questions such as:

· What is the relationship between individual socio-economic factors and mortality in New Zealand?

· Is unemployment associated with suicide?

· What is the contribution of smoking to health inequalities?

· Is there potential for reducing health inequalities through tobacco control?

· Do social and economic reforms change socio-economic inequalities in mortality?


In addition to providing information on the socio-economic correlates of mortality, the integration of the census and mortality records has revealed some other valuable information. One important finding is that systematic misclassification of ethnicity information has occurred on mortality records, with many Maori and Pacific people mistakenly classified as non-Maori non-Pacific. This misclassification means that mortality rates for the Maori and Pacific populations have been historically underestimated.  However, the accuracy has improved progressively following a review of ethnic statistics completed in 1988.


Following the success of the census mortality record linkage, Statistics New Zealand in conjunction with the University of Otago has recently completed another project linking records from the cancer registry to the census. The resultant dataset provides previously unavailable information on the socio-economic correlates of different types of cancer.  

Case study 3: Linked Employer-Employee Database (LEED)


Administrative records often contain a unique identifier which allows records relating to each respondent to be linked over time. This offers the potential for constructing longitudinal datasets more cost effectively than panel surveys. The Linked Employer-Employee Database (LEED) is an example of a longitudinal data base that has been created by Statistics New Zealand using administrative data.  It brings together administrative data about employers with data about their employees. This initiative follows the successful development of similar datasets by a number of European and North American official statistical offices. 


LEED was created by linking a longitudinal employer series from Statistics New Zealand’s Business Frame to a longitudinal series of payroll data from the Inland Revenue Department (IRD). As well as data about businesses, LEED includes information on individuals receiving taxable incomes. The IRD data is collected for the purposes of administering New Zealand’s taxation system and contains details of earnings as well as income received from social assistance, Accident Compensation Commission (ACC) payments and paid parental leave. The Business Frame is a regularly maintained list of all economically significant businesses (greater than $30,000 turnover per annum) engaged in the production of goods and services in New Zealand. It contains information on industry, sector (private or public), number of geographical units (physical locations), number of employees at each location and the ownership structure of the business.  

The linking used in the creation of LEED was undertaken using the employer tax client number, which is a high quality unique identifier on both the taxation data and the Business Frame. Clerical checks were used in the small number of cases where exact linking of records was not possible, such as when the tax client number was missing or incorrect. The database produced through this linking process follows an employer-employee link over time and covers all individuals who receive income from which income is taxed at source, including those receiving an income-replacing benefit. LEED is available from 1999 onwards, and the data is updated quarterly and annually. A wide range of statistical outputs from LEED can be accessed freely from Statistics New Zealand’s website using the Table Builder facility. 


One of the strengths of LEED is its large coverage of the adult population, including all people who have ever paid earnings-related tax. This means that it is possible to analyse small populations, such as multiple-job holders, without losing statistical accuracy. It is also possible to analyse changes in employment and earnings at a regional level, or across multiple dimensions, such as region by industry by age.  


LEED provides a rich source of data on labour market dynamics, providing insight into the operation of the labour market from both an employer and employee perspective. It has the potential to address a wide range of research questions. Some questions that have already been addressed in research are:

· What are the employment patterns and work to retirement transitions of New Zealanders aged 65 years and over?

· What are the long-term labour market outcomes of people who make the transition from social assistance to work?

· What is the effect of injury on labour market outcomes?

· What is the extent of earnings mobility amongst New Zealanders? 

· How does earnings mobility vary according to age, sex and region?

The success of LEED has led to initiatives to expand the database.  One of these initiatives involves the addition of data on benefit type for individuals receiving an income-replacing main benefit, which was not available on the initial database. Consequently, it was not possible to distinguish between the benefit to work transitions of a beneficiary receiving an unemployment benefit, for example, from a beneficiary receiving a sickness benefit. A feasibility study showed that the benefit data could be successfully linked to LEED in a high proportion of cases using tax client number. Full integration of the benefit data into LEED should be completed by the end of 2008. The expanded database will provide valuable insights into the labour market outcomes of different types of beneficiaries.

A further initiative involves the integration of tertiary student enrolments and completions with LEED data to provide information on the employment outcomes of tertiary education and training. A pilot study is currently underway to test the feasibility of integrating data from the two sources using probabilistic matching. 
Case study 4: Tertiary student loans and allowances


Integration of two or more administrative databases can result in the creation of more comprehensive information about social issues or programs, and can provide insights that cannot be gleaned from the separate datasets. An example of where integration of administrative databases has provided previously unavailable information and enriched our understanding of the impacts of a government scheme in New Zealand is the Student Loans and Allowances Integrated Database.   


The Student Loans and Allowances Integrated Database was established to provide information about the financial and socio-economic impacts of the Student Loan Scheme, which was introduced in 1992 to provide financial assistance to people enrolled in tertiary study. The database was created by integrating administrative data from three agencies:


· Ministry of Social Development data on students’ borrowing and allowances (eg amount borrowed, interest accrued)

· Ministry of Education data on tertiary enrolments (eg course, level of study and field of study)
· Department of Inland Revenue data on individuals’ repayment of student loans and post-study incomes (eg amount repaid, debt outstanding, income)


The integrated database was created in two stages. Firstly, the Ministry of Social Development and Department of Inland Revenue databases were matched using tax client number. Ministry of Education records were then added by probabilistic matching using variables, such as name, date of birth and sex. This resulted in a match of about 96 percent of records. To improve this match rate, Statistics New Zealand has just commenced using the National Student Number, which is a unique number assigned to all tertiary students from 2008. 

The Student Loans and Allowances Integrated Database contains 10 years of data from 1992. The database is updated annually as each year’s administrative data becomes available. Statistics New Zealand releases updated information from the database annually. 


The Student Loans and Allowances Integrated Database provides insights into student borrowing, repayment of student loan debt, educational characteristics and post-study income of students who have participated in the student loan scheme or who have received a student allowance.  The main strengths of the database are that it contains complete coverage of all student loan recipients from 1992 and thus allows analysis of small population sub-groups. It also contains longitudinal data which allows the same individuals to be tracked over time according to different characteristics, such as sex or field of study. 


The database has been used to inform a number of research projects which have addressed a variety of topics, such as:


· the extent to which student loan borrowers are moving overseas and how this varies according to characteristics such as size of student loan balance, level of study and age.

· the post-study incomes of students, including how they change over time and how they vary according to level of qualification and field of study.
· progress in the repayment of student loan debts, and how this varies by characteristics such as sex, level of qualification and field of study. 

Conclusion 
This paper has presented four case studies which illustrate some of the recent ways in which administrative data has been used in the production of official social statistics in New Zealand. The case studies demonstrate that despite the limitations of administrative data, its utility for statistical purposes is considerable, particularly where the data can be linked longitudinally or integrated with other administrative or survey data to fill information gaps or provide insights which cannot be gleaned from the unlinked data.  


Recent initiatives by Statistics New Zealand in the exploitation of administrative data for the production of official social statistics have typically been a response to particular sets of information needs. Through these initiatives, the agency’s social statisticians have developed capability in using administrative data, and have increased their understanding of the advantages and challenges that administrative data present. Methodologists have developed expertise in unit record linkage techniques and produced a Data Integration Manual for practitioners undertaking further research and analysis using linked datasets. Another important outcome of these initiatives has been the establishment of principles, protocols and methodologies to guide the use of administrative data for statistical purposes, particularly when it involves integration of administrative data.  


In the coming years, Statistics New Zealand intends to take a more strategic approach to the use of administrative data to ensure that it is better integrated with the planning and production of official social statistics, rather than treated as an ad hoc exercise. The first step to achieving this is the development of a statistical architecture for social statistics in New Zealand. This will provide a tool to help structure thinking and guide the cohesive development of an efficient statistical system for meeting key current and future user needs. An important principle underlying the architecture will be to use administrative data records whenever they represent a cost-effective alternative to direct data collection. The quality of the administrative data in terms of its coverage, content, concepts, definitions, accuracy and timeliness will be critical to its statistical uses. The nature and extent of integration of data will be an important architectural design issue, and will depend to some extent on the degree to which all producers in the system are prepared to buy-in to the approach. Privacy issues and public acceptability of linking will also determine how far we can push the boundaries in creating an integrated system of official social statistics.   
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