Development of Strategies for Census Data Dissemination

"A census is not complete until the information collected is made available to potential users in a form suited to their needs" 
(UN Principles and Recommendations for Population and Housing Censuses, DESA/SD , par. 1.206, pp. 49)

The main object of this contribution is to present the key elements in the development of a strategy for census data dissemination. The paper brings together the main and more relevant recommendations regarding the dissemination of census data contained in the UN Principles and Recommendations for Population and Housing Censuses prepared by DESA/SD, and in other international recommendations like the UN/ECE Recommendations fort the 2010 Censuses of Population and Housing, as in contributions presented over the years in international professional meetings on Census of Population and Housing. The original text of the recommendations has been reduced and adapted to better fit the purpose of this meeting, and a few additional issues have been added.
Key elements in the development of a strategy for census data dissemination
The key elements in the development of a strategy for census data dissemination are listed following. These elements are not independent from each other but it seems worthwhile to consider them independently, and discuss the contents of each one.
1. Users – User types

2. Uses/Needs

3. Technologies 

4. Dissemination Media 

5. Products

6. Dissemination Policy – Marketing, Pricing, Distributors

7. Quality Assurance

8. Census Meta-data

9. Confidentiality/Privacy measures

10. Budget and Human resources

11. Users consultation

1. Users – User types
Potential users of census products and services can be subdivided by different criteria. One useful way is to subdivide them by the kind of institution or part of the society they come from. 

According to it, we identify users from the government that can be subdivided in two main groups: users from the central government, and its different ministries, that part of them may be important stake holders of the Census itself; and users from the local government authorities (Cities, towns etc.) that many times play also an important role during the census process, participating in the organization and conduction of the data collection phase.

A second group of users are those from the research community, mainly from the academic world, but at times also from research units that are part of ministries or even big local authorities.

A third group is that coming from the business and industry sector, usually represented by their umbrella agencies or organizations. 
A fourth group is the general public, both individuals and households.

A fifth group is the International and Multinational organizations that during the globalization era become an important client of the official national statistics and provide also standards for the dissemination of statistical information.

A sixth group, the communication media, can be considered an intermediate player between the census data producer and part of the users.

A possible additional group may include public or private service providers, like providers of health services, and public and utility services, such as energy suppliers, water authorities, fire departments, the police, etc., also when these services are not provided only by the government authorities (and therefore not fully included in the above listed groups).
Finally, if there are not included in the previous groups, the list should include market researchers and other professional and/or private sector bodies; and any other organizations or individuals representing the economic, social, educational and cultural life of the country.

Another criteria that is useful for our purpose is to subdivide users by their level of sophistication in the use of census products and services, and their ability to process data independently. More sophisticated users, like the research community, usually require more sophisticated and detailed data, but they also have the ability to process it independently. On the other end of this continuum we may find the general public and most of the communication media that usually are interested in more simple types of data, with a minimum level of sophistication. In the middle of this continuum we find all the remaining types of users.
Different users may have different kind of needs and different requirements regarding the ways the data should b made accessible to them. These needs are discussed in next item.

2. Uses/Needs

The more traditional uses of Population and Housing censuses are in the fields of policy-making, planning, and research.  However, in many countries, during the last census rounds the uses have been progressively extended to include a larger variety, with the entrance of new actors, in particular those from the private and business sectors.  

Moreover, the use of census data include now also data collected as a by-product of the census operation, like detailed residence maps, or lists and types of housing units registered by the enumerators during the enumeration process,  as well as census data combined with external (to the census) data like data coming from a variety of administrative sources.

2.1. Uses for policymaking, planning and administrative purposes
Information on the size, distribution and socio-demographic and economic characteristics of a country’s population is essential for understanding its economic, social and demographic situation and for developing sound policies and programs aimed at improving the welfare of a country and its population. Population censuses serve many needs by providing statistical information on demographic, human settlements, social and economic issues for local, national, regional and international purposes. The census also provides data for the calculation of social indicators, particularly those that may be observed infrequently because they measure phenomena that change slowly over time, and those that are needed for small areas or small population groups.
On the international front, the declaration of internationally agreed development agenda objectives like the Millennium Development Goals and the focus on poverty eradication with the formulation of poverty reduction strategy papers, have created a huge demand for periodic, regular and timely data for the monitoring and evaluation of such programs. The census is helping to provide such data. 

An emerging use for census data is the assessment of good governance by civil society groups. The performance of a democratically elected Government in improving the welfare of its citizenry can be monitored from one census to the other by ordinary citizens through the widespread and timely dissemination of census results. 

One of the most basic administrative uses of census data is in the demarcation of constituencies and the allocation of representation on governing bodies. Detailed information on the geographical distribution of the population is indispensable for this purpose. 
2.2. Uses as (an essential) part of the statistical infrastructure

Population censuses in many countries also represent an essential element in the infrastructure of the national statistical system.  Census data provide an important baseline for the national population estimates system, and are at least the denominators of indicators that are used for the measurement of demographic and social processes, and for monitoring overall development progress.

2.3.  Uses for research purposes

The population census provides indispensable data for the scientific analysis and appraisal of the composition, distribution and past and prospective growth of the population. 
The changing patterns of urban/rural concentration, the development of urbanized areas, the geographical distribution of the population according to such variables as occupation and education, the evolution of the sex and age structure of the population, and the mortality and fertility differentials for various population groups, as well as the economic and social characteristics of the population and the labor force, are questions of scientific interest that are of importance both to pure research and for solving practical problems of industrial and commercial growth and management.

2.4. Uses for business, industry and labor

The census has many important uses for individuals and institutions in business, industry and labor. Reliable estimates of consumer demand for an ever-expanding variety of goods and services depend on accurate information on the size of the population in sub-national areas and its distribution at least by sex and age, since these characteristics heavily influence the demand for housing, furnishings, food, clothing, recreational facilities, medical supplies and so forth. Furthermore, the census can be used to generate statistics on the size and characteristics of the supply of labor needed for the production and distribution of such commodities and services in conformity with International Labor Organization (ILO) Convention 160. Such statistics on the local availability of labor may be important in determining the location and organization of enterprises.

2.5.  Uses for electoral boundary delimitation

A compelling use of census data is in the redrawing of electoral constituency boundaries in most countries. This is often enshrined in the country’s constitution and provides a legal basis for census taking. The current distribution of a country’s population is thereby used to assign the number of elected officials who will represent people in the country’s legislature
2.6. Use as a sampling frame for surveys

Population censuses may constitute the principal source of records for use as a sampling frame for surveys, during the inter-censal years, on such topics as the labor force, fertility, and migration histories.
2.7.  Uses for development of benchmark housing statistics
The housing census produces benchmark statistics on the current housing situation and is vital for developing national housing and human settlements programs. The housing census is also valuable for providing the sampling frame for special housing and related surveys during the inter-censal years.
2.8. Uses for the formulation of housing policy and programs
The formulation of housing policy and programs represents one of the principal uses of housing census data. Housing policy is normally influenced by social and economic as well as political considerations and available factual data concerning the housing situation provide objective criteria, which it is important for policymakers to take into account.
2.9. Uses for the assessment of the quality of housing
The materials used for the construction of housing units (roof, walls, floor) are a significant pointer to the quality of life in different parts of a country. Trends indicated by census data with regard to the type of housing materials can show improvements in the welfare of the citizenry, as the percentage of poor quality or slum-like housing facilities is decreased.

2.10. Uses in relationship with other statistical activities
The population and housing census can be used in connection with other statistical activities when producing the census products by combining data from different sources. In this context the relationships between population and housing censuses with inter-censal sample surveys; with other censuses like the census of agriculture, census of establishments, census of buildings and with administrative systems like the system of current housing statistics, the civil registration and vital statistics, should be taken in consideration.

3. Technologies 
In the context of the provision and dissemination of census products and services new technologies are often mentioned and used.  Among these technologies, GIS and thematic maps generators, new sophisticated Data Base systems and interactive web access, including client-customized table generators, are among the more cited.

These technologies are today widely available, and may allow the production and easier the access to a variety of census products that are difficult to produce and distribute otherwise. However, each NSI needs to carefully evaluate if and which of this technologies are suited to its users needs, under the NSI constrains that may include, beside budget, also human resources constrains.  This is because, both the development and maintenance of these kind of systems, requires specific expertise that is not always easy to recruit and keep within the organization. If contracting out for the development of such tools is decided, special attention should be given to include in the contract proper support and assistance for the entire life of the developed systems.
3.1. GIS 
The use of GIS systems has become widely spread, and it seems that in the near future it will become as common as the use of computers. The use of Geographical Information Systems (GIS) can met widespread interest, and provides users with much flexibility, that should be commensurate with assurances on confidentiality. By having associated graphing and mapping capabilities, databases can greatly increase their usefulness. Ideally users should, themselves, be able to generate graphs and/or maps easily, and then to print or plot them or make the images available for other uses. It should be noted that the effective use of this kind of systems may require the collection of specific and detailed geographical data and therefore it should be better planned well in advance. 

3.2. Internet Dissemination
Internet dissemination allows for: the design of appropriate products to meet the needs of different types of census data users, from novice users to sophisticated users; the cost-effective dissemination of a much wider range of census data; and improved usability of the census data. Functionality and data content can be targeted to satisfy the different levels of users. This functionality should be seamless from simple to sophisticate with the clients being lead by the nature of the query or analysis they are wishing to undertake through the different products.
The main purpose of the census in a developed statistical system is to complement the  information provided by other data collection methods such as surveys with a focus on small domain statistics – that is information for small geographic areas and for small population groups (both social and economic). Internet dissemination can support both types of use of the data. For small geographic areas, GIS technology can be used as means for both defining areas of interest in searching for data and for mapping of the outputs of the search. There is a range of packages that can be used to hone in on populations of interest from large pre-defined matrix tables. The Internet dissemination system should provide freedom for clients to specify the form of the output – whether as hard copy or a data file that can be exported into a range of commonly available statistical analysis, tabulation or mapping packages.
3.3. Data bases
In order to expand the life and usability of the data, and as a complement to the standard production of tables, national statistical offices are encouraged to store the census data in various computerized database forms so as to better satisfy the full range of needs of internal and external data users. Census databases assist data users by providing easy access to a wide range of census data. The establishment of such databases can enhance the dissemination of the census results as well as increase their usefulness by combining census data together with related information from other demographic inquiries in a common format. (An important special case is bringing together the data from prior censuses into a single database) In addition, such databases can improve the coherence of the input and output processing systems.
Needs vary widely from user to user, according to specific interests and circumstances. There is therefore no preferred approach to setting up a census or population database. For example, a basic decision must be made whether to provide micro-data, aggregated data or both. Other basic design issues to be considered include whether an effort is to be made to incorporate the new census results in an existing database structure or whether one or more new census databases are to be established, and if the latter is the case, whether the new database(s) will be exclusively in the form of a census database or constitute instead the nucleus of one or more population databases incorporating data from other sources. 
Consideration will also have to be given to such issues as identification of the different types of users, their information requirements, types of information to be stored in the database, sources and maintenance/update of information, processing of user queries, identification of the appropriate commercial software or, alternatively, whether it is feasible to develop such software, and selection of the appropriate hardware capable of supporting the current database and its anticipated growth.

Since building a census or population database requires careful planning and can be time-consuming, such implementation should fit within the global statistical framework of the organization, and be seen as an ongoing process both complementing the data dissemination strategy and strengthening the statistical capacity of the organization.

Databases can be of different kinds: 1. Database for micro-data; 2. Database for macro-data that may be (a) Publication equivalents, (b) Table-oriented databases, (c) Time-series and indicators databases, (d) Graphing and mapping databases; 3. Geographic Information Systems that are DBs by themselves. 

4. Dissemination Media 

4.1. Paper publications
Printed publications, despite their production cost, remain in most countries the preferred vehicle for dissemination of the main results. Target dates for publication should be determined well in advance and processing and printing programs should be planned accordingly. In addition to traditional methods of printing, there are various methods of reproduction available that are fast, economical and good-quality, and these should be investigated. 

4.2. Digital Media
For an increasing number of users, computer-readable magnetic and optical media as well as online electronic data dissemination are a better means than printed paper, based on the factors of cost, storage capacity (and therefore weight of documents), ease of reproduction and direct availability of the data for further computer processing.
Magnetic media used to be diskettes, but they are becoming rapidly obsolete. Technologies such as CD-ROM, and the emerging DVD-ROM, provide a much better medium of distribution for large data sets that are not subject to frequent change or updating. Standard CD-ROMs and DVD-ROMs are read-only optical media. They have a very large storage capacity, they are durable and they can be produced inexpensively. Because the results of a particular statistical inquiry such as a census are supposed to be final, dissemination on a read-only support should be satisfactory.

4.3.  Online dissemination

With the surge in importance of the Internet and the World Wide Web, online dissemination of all kinds of information, including statistical information, has gained a new impetus. The advantages of online dissemination are found primarily in terms of speed, flexibility and cost. The information is available to the user as soon as the provider has loaded it on the server and cleared it for access by users. Information can be static or dynamic. The cost to the user is limited to the expenses of communication with the Internet service provider plus whatever charge the information provider is placing on top of these. There is no expense involved in the production and distribution of printed materials or other data supports.
An Internet website can be used not only to make information available as soon as it has been cleared, but also for other forms of communication with users. Possibilities include online ordering of publications and one or more receiving areas for questions that would be answered later through the same medium by appropriate specialists. One such area could be the census forum or “chat room”. Internet websites may support “door” or “gateway” applications that allow users to run outside programs on the computer on which the Internet web server operates. Interactive access to census outputs can be offered to most types of databases and census products, including reports, publications, tables, maps and graphs. When the required data are not readily available, users could run an on-the-spot query to obtain and retrieve results that satisfy their needs. This can be done by offering to Internet users, census micro-data samples and an interactive tabulation system. Program execution by users on the outside, however, raises important questions of cost, efficiency and confidentiality, which have to be resolved. For reasons of efficiency, it is recommended that information which is provided or likely to be heavily requested by users accessing the census website be made available in a static format, which is faster to download. 
5. Products

Traditionally, census output has been conceived in terms of generating tabulations – usually for sophisticated clients well acquainted with the census data, with how the data are structured and presented, as well as with the Meta data. Less sophisticated users traditionally relied on static products such as publications that generally contained a limited range of data.  With the rapid development of technology, census data users have an increasing interest in a broad range of products and services from the census organization.  With the availability of microcomputers, some data users may prefer to obtain census products in computer media rather than in printed form. However, there are still many users who would prefer to receive census results in printed form. Since the cost of producing census products in various formats, for example, printed, in computer media or online, can be high, it is recommended that countries consider very carefully the forms in which the census results are disseminated. Some data users will need specialized products that the census organization is not planning to produce as part of the general census program. In such cases, it is recommended that the census organization establish a service to meet such specialized requests, usually on a cost reimbursement basis. 

Processed material can be made accessible in a number of ways. Tabulations required by only a few users, such as certain government offices or specialized research organizations, can be supplied in unpublished form (that is to say, unpublished hard copy tables or tabulations in machine-readable format). Some data may not be tabulated until they are required. Computers provide the opportunity to produce a greater number and a wider variety of tabulations than was the case with previous tabulation procedures. The data stored in the census database represent a rich source of information, which allows fast and relatively inexpensive production of additional tables as they are requested. Online access or dissemination of such micro- and/or macro-databases on computer media can greatly contribute to an enlarging of the user base and thus to the demand for census data. 
Two cautionary notes are important to keep in mind, however. First, certain cross-tabulations may be of questionable value from a substantive viewpoint because of response, sampling or processing errors or because of processing or imputation procedures. The census authorities will have to establish procedures for warning potential users about such problems to help safeguard the credibility of the entire census. Some census organizations refuse to permit the release of certain cross-tabulations for reasons related to substantive quality, although such a policy may alienate users. Other organizations will release such cross-tabulations only where there is a clear policy that takes into account both substantive and technical considerations. Second, some detailed cross-tabulations and all files with individual records potentially pose problems in respect of disclosing information about identifiable individual respondents in violation of the rules on census confidentiality. Both the substantive quality and confidentiality issues need to be addressed and appropriate safeguards established. On the other hand, neither issue should pose any problem with respect to the dissemination of a wide range of census products.

An increasing number of statistical organizations make a clear distinction between delivering basic information to the public and delivering information to specific users. In the case where cost recovery is applied, census product users requiring customized information or a copy of a product are charged. The prices of the products and services are generally established to cover all expenses related to production costs, marketing costs and standard agency overhead, including support. Production costs do not include costs of collecting and processing the data since these activities are performed in the conduct of surveys and censuses driven primarily by public policy needs.
5.1. Provisional results

The initial release of population counts is generally awaited with anticipation, from the general public to program and policy administrations. Thus, some countries release provisional results very soon after enumeration is completed. Subject to change once the full data-processing and verification operations have been completed, they nevertheless provide a general picture of population trends. Data users should be made aware of implications of using provisional population counts. The schedule and description of upcoming releases of final results and products should be made public early in the process to maintain interest by the public in the census. The releases can be staggered, from simple, descriptive one-page summary fact sheets, covering a country’s major geographical divisions initially, to more comprehensive tabulations and descriptive reports later on.

5.2. Tabulations

Every effort should be made to publish the principal results of a population census (such as those on age, sex and geographical distribution of the population) and of a housing census (such as a geographical distribution of sets of living quarters, households and population by type of living quarters) as soon as possible after the enumeration, otherwise their usefulness and the extent of their interest to the public will be diminished. With the almost universal use of modern computer equipment for the processing of census data, the time required for processing has been greatly reduced in comparison with that for older forms of processing, and the processing cost of each tabulation and the relative cost of processing additional tabulations represent a much smaller fraction of the total census cost than in the past. As a result, collection restrictions, in terms of cost and accuracy of the data, have a greater relative weight in determining the number and complexity of the tabulations that can be produced and disseminated.

The UN recommended population and housing census tabulations are intended to provide, in published form, the most important census information needed as a basis for programs of economic and social development and to be used for research purposes. They do not in any way represent all of the tabulations that a given country may publish and certainly not all of the tabulations that may eventually be prepared for special purposes. The tabulations do not take into account the form in which information may be entered into a database, which may be more detailed than that required for these illustrative census tabulations. While the census is the main source of information for the tabulations, other sources may include registers, surveys and civil registration. 
A major goal of these recommendations is to provide a set of tabulations that need to be produced at the lowest geographical level pertaining to the same point in time so that a country or area is able to meet its data needs for evidence-based socio-economic development planning and monitoring. While the majority of national statistical authorities use a population and housing census as the single most comprehensive vehicle to collect these necessary statistics, others use sample surveys, registers of population and vital events, and other administrative sources or a combination of these methods to derive them.

The Recommendations for Population and Housing Censuses, Revision 2 contains three categories of tabulations: (a) basic/essential, (b) recommended, and (c) additional (optimal) tabulations. 
(a) Basic/essential tabulations: These are tabulations that are deemed of top priority for production by countries. They are also regarded as essential for countries in difficult circumstances, such as those that have emerged from a conflict or those that have not carried out a census in a long time, in terms of providing minimum statistics to meet their basic data needs.

 (b) Recommended tabulations: Recommended tabulations are those that are considered adequate for meeting the essential data needs for evidence-based planning, monitoring and implementation of national policies because of their perceived relevance at both the national and the international levels. These tabulations are also designed with the potential for producing statistics at the lowest geographical level and are expected to be produced by each country at least once in the census decade. The aim of the recommended tabulations is to permit national and international comparability of data due to use of common concepts and definitions of the core topics. 
(c) Additional (optimal) tabulations: The optimum set of tabulations includes the basic/essential and the recommended tabulations, as well as additional tabulations, and is designed to meet the needs of most of the users at the national and the international levels. (This set can be viewed as being equivalent to the complete set of tabulations contained in the Principles and Recommendations for Population and Housing Censuses, Revision 1.112 Annex IV and annex V present the list of additional tabulations for population and housing censuses, respectively).
5.3. Thematic statistical or analytical reports

Many countries prepare different types of thematic or analytical reports. These may range from volumes presenting extensive and detailed statistical tabulations, particularly cross-tabulations, to more analytical reports that combine tabular materials with some interpretative or analytical text. This latter group of reports might include, for example, volumes of regional analysis on such subjects as population or housing conditions of urban areas, major metropolitan areas or big cities, and regional distributions; and comparisons of key social indicators such as education, living arrangements, housing conditions, sanitation and economic activities. Other such reports might include community profile analysis, of, for example, the indigenous population, and so forth and profiles of specific population groups, such as families, children, youth and the elderly population. Reports on population growth and distribution that examine changes in the demographic characteristics of the country’s population with breakdowns by two or three levels of administrative areas would be very useful. Such reports might focus on the growth, location and mobility of the population at the national and regional levels, and administrative areas. 
Partnership and external cooperation with academic institutions and other specialists in subject matter, which can facilitate such work and strengthen collaborations, should be sought whenever possible. Some countries commission to external researchers or organizations the preparation of more analytically oriented reports, which are later on published in the context of the census publications series.
Other published reports may include the census methodology, encompassing, if applicable, sampling design and methodology and a census evaluation report, which may include estimates of census coverage and the methodology used for their preparation.
5.4. Procedural and Evaluation reports
One of the most important reports in the publication program is the administrative report, which is a record of the entire census undertaking, including problems encountered and their solutions. The report may include the following topics: a brief history of the census in the country, legal basis for conducting the census, budget requirements and control, census committees and their activities, census organization and personnel structure, quality control procedures, census calendar, census cartographic work, development and design of the questionnaires, enumeration methodology of each census, field organization, manual editing and coding, data-processing development and organization, data capture, computer editing and imputation procedure, computer hardware and software used, census evaluation, publication and data dissemination program. The census administrative report is very useful both for the users and for the census organization itself. Given the long lapse of time between censuses and the likelihood of changes in personnel, particularly in the upper echelon, the administrative report is an essential product for the planning of future censuses.

With developments in information technology, the census data files and publications have become increasingly available in computer media. A description of the procedure in the development of these data files may also be included in the procedural report. Consideration of a separate volume of the procedural report for the Census products and services processing and dissemination phases may be considered to ensure the completion of the planning and field operations phases immediately after the census enumeration.
Another extremely important report is the quality and content evaluation report. All aspects of the census program should be evaluated. The strengths and weaknesses of each task should be identified and action points proposed for future census managers. Evaluation of the accuracy of the census data should also be undertaken, to the extent possible, by comparing the census results with similar data from other sources. These sources can include surveys in a similar time frame or previous census results. The purposes of evaluating the accuracy of the data are to inform users of the quality of the current census data and to assist in future improvements. Evaluation of data accuracy may have two parts. Preliminary evaluation will enable the identification of any problem areas that have not been previously detected through the quality management processes in earlier phases of the census. More extensive evaluation should be undertaken on data items where problems have been identified or where new questions or processes have been attempted.

5.5. Other reports

It is important that users of census products be provided on a timely basis with as much relevant information regarding the census as possible. A publication that contains information on all types of products that will be available following the census is very useful to users. A brief description of each product should be provided including the estimated timing of release, the level of geographical detail that each product carries and, for products released periodically, the frequency of release. In the case of large census operations, several such documents tailored to the needs of different sets of users (for example, users in education, health or local government) may be useful.

Many countries publish a census dictionary or glossary, which contains comprehensive definitions of terms and concepts and detailed classifications used to present census outputs. Some countries also publish geographical classifications and codes and the definitions of areas used in the census and their relationships with the administrative areas. Explanations of user-defined areas for specific census tabulations and the type of format available (printed or electronic) may be provided. 

5.6. Census mapping

Basic mapping: A comprehensive map publication program should be developed as part of the overall population and housing census publication program in order that the needed resources may be provided within the budget at the initial planning stages. In addition to preparing maps for the census tables and reports, many countries have also found it useful to produce a population atlas as a census output. Collaboration with other departments and interested agencies should be sought to facilitate the production of an atlas volume. The atlas would include maps depicting population and housing characteristics, as well as other data influencing the growth, composition and distribution pattern of population and housing. The purpose of statistical maps is to present the results in terms of their geographical distribution. There is special interest in the current pattern of the distribution and also in changes in the patterns that have occurred over time, particularly since the last census.

Thematic mapping: As regards thematic maps, priority indicators for a population and housing census are total population and its distribution by sub-areas, population density, urban and rural population or metropolitan and non-metropolitan population, and changes in the population totals since the last census. Other important indicators include age, sex, fertility, mortality, migration, educational attainment, employment, household size, type of housing, ownership, number of rooms, and sanitary facilities, with a growing demand also for data on communication (telephones, television, computers and internet access), transport (vehicles), a broad range of household amenities, and recently also population-based development indicators such as household access to safe water, household waste management, and multiple sources of household incomes, such as the incidence of remittances. This list of indicators is merely an illustration of the type of thematic maps individual countries might find useful to produce. By having associated graphing and mapping capabilities, databases will greatly increase their usefulness. Ideally users should be able to generate the graphs and/or maps required by themselves and then print or plot them, paste them into a report or make the images available for other uses. Several census organizations have produced this kind of product, sometimes in cooperation with a commercial company. Many users require small area data concerning such matters as home ownership, educational profiles, the labor market, and so on. While the database may be for one census, some historical information can be included to allow users to observe prevailing trends over time. As with all time-series type data, it is important to maintain consistency in both definition and spatial representations to ensure comparability.
5.7.  Interactive digital outputs

While statistical tables or census reports, printed or digital maps and atlases, including the provision of some dynamic mapping capability, can be conveniently disseminated through various forms, including different types of computer media, growing demand by users for an ever-growing variety of census data outputs is most effectively and efficiently met by enabling and empowering census data users to access census data themselves, and build their own customized tables or spatially configure data outputs according to varying spatial requirements. Analytical tools like population geographic information systems are good illustrations of recent developments that make census data accessible on national statistical office websites and through CD ROMs.

Geographic information systems

Geographic information systems (GIS) embody hardware and software configurations designed to support the capture, management, analysis and dissemination of spatially referenced data. Applied to census activities and outputs, such systems facilitate census cartography and data capture, and by linking population data (demographic, social and socio-economic) to geographical areas, GIS provides very powerful data management functionalities in allowing users to explore, analyze, describe and communicate population census information according to their own data and information demands.

In practical terms, such systems may range from simple desktop mapping facilities to complete GIS systems capable of solving complex planning and management problems or producing detailed geo-referenced inventories. However, the development and implementation of such a repository of geo-referenced data are not easy tasks to accomplish, and simple desktop mapping systems generating thematic maps from a database of base maps and indicators will satisfy the needs of most census organizations.

GIS technology should be considered only at a level appropriate to the skills and resources available, and constitute an integral part of the overall work of a national statistical organization. Collaborative arrangements with other agencies, such as national mapping and survey agencies should be pursued particularly with regard to the acquisition and maintenance of base maps and digital databases, which should not become a responsibility of national statistical organizations. Along similar lines, any GIS development by statistical organizations should be compatible with systems that might already exist in other public sector agencies, and where the role of the statistical agency would consist in primarily supplying census data and other important statistics useful for policymakers across a broad range of sectoral applications, at levels and in formats compatible with such systems. National statistical offices should only proceed with their own GIS development and applications when it is feasible to maintain such systems and applications during the inter-censal years, where there is no dependence on continued external technical support, and where there are explicit demands from users in the public and private sectors for such developments and outputs.

Statistical offices may nevertheless develop GIS applications with population data and other geo-referenced data from other sources for more advanced forms of spatial analysis. The task could be shared with other institutions, or be delegated completely to specialists elsewhere. The role of the census office would then consist in supplying census data at the right level and in the right format for such a system. Census offices provide vital information on current demographic conditions and future trends for policymakers in a range of sectors, such as health care, education, infrastructure planning, agriculture and natural resources management; and the provision of spatially referenced census databases is an essential prerequisite of the facilitation of the use of demographic data in these fields.

To achieve maximum efficiency gains, GIS applications should also be capable of generating additional geographical delimitations beyond those used in the census, such as school and health districts, water and other biophysical catchment areas, and power and utility service units. These entities will have to be constructed from the smallest geographically identified units available in the census, such as census blocks, grid squares, or enumeration areas (EAs). If, as is the case in most developing countries, EAs are the smallest units, this will have important implications for the establishment of EA boundaries. This requires close collaboration between national statistical organizations and national mapping and survey agencies on one side, and school, health, water and power authorities on the other, when EA boundaries are drawn or modified, to avoid potential problems later on.
5.8. General interest products and special audience reports

The traditional approach to the publication of census information is through release of cross-classified tabulations. This is not, however, easy for non-expert users to access. As these traditional forms of data on population and housing censuses are being published, there are many ways to disseminate census data in a more accessible format and thus increase the utilization of the information collected.

It should be noted that the following material can only be effective in encouraging the use of census information if it is prepared in a timely and professional manner. This will require specialist skills from people used to writing for these audiences, the use of high quality materials and considerable planning. As such resources are often expensive, any country planning to undertake such campaigns must allow for the costs of such activities when planning their budget.

Posters: One of the most common ways to disseminate census information consists of publishing posters highlighting key facts such as: How many are we? Where do we live? and summarizing a profile for the major civil divisions of a country. Posters might also be prepared addressing issues relevant to special population segments: teenagers, adults, indigenous populations, seniors, and women’s groups. Since the objective of a poster is to catch the eye at a distance, relatively few facts should be presented in a way so that the key message is immediately visible. Posters can be greatly enhanced by the addition of a well-designed graph and the use of fonts to increase the readability and comprehensibility of the key message.
Brochures: Professionally designed brochures are another way to disseminate basic census data. These brochures should be written in a very easy and comprehensible language indicating the demographic profile of the country illustrated with suitable graphics and explanatory material. In some countries these brochures might be addressed to specific relevant issues on population. They are particularly suitable for preparation as give-aways for people attending events, such as the launch of more traditional materials, or for inclusion on display racks in libraries of government offices.

Special audience reports: Information generated by a census is by definition of use to a wide range of users with a wide range of statistical expertise. Owing to these attributes, national statistical offices may wish to prepare specific analytical reports for special audiences. While these reports may not require the attention attracting features of the posters and brochures, they will need to incorporate a high level of very sound analysis undertaken by staff who have a solid foundation in analytical techniques as well as the topic being analyzed. In some cases it might be seen as desirable or necessary to undertake the analysis as collaboration with academic institutions or other specialists.

Videos: The use of graphics such as charts or maps included on videotape; compact disc (CD) or digital video disc (DVD) format are media useful to promote the story behind the numbers and thus increase use of census data. These might indicate how census data can assist policymakers, planners and people in general to understand their societies and how census data can assist in identifying the main problems and assist with evaluation of solutions.

Instructional materials: Instructional materials in an easy to understand form can be prepared for the general public, indicating the advantages and limitations of census data. Such material can often form the basis of information campaigns as part of the advocacy material for the next census. A particular implementation of instructional materials can be the preparation of a kit for use in schools. Not only will this provide high quality information for the students but, by including exposure to the use of statistical materials in the school process, it will encourage the use of evidence based analysis throughout society. It should be noted that professional assistance should be sought in ensuring that these materials follow sound educational practices and can be accommodated within the appropriate curriculum.
5.9. Services – Customized products, "on request" services

The increasing activity in the field of economic and social planning and the attention of such planning to sub-national areas are placing new demands on statistical information in general and on population and housing censuses in particular. There is an increasing need for tabulations and mapping not only by major and minor civil divisions and by other units of analysis such as metropolitan areas but even, beyond these, by small local areas.

Therefore, it is useful to establish an “on request” service for users who require aggregates not available through other means. This will be especially relevant in situations where outsiders cannot obtain census micro-databases. In essence, the service would require that users provide the census office with the details of the tables or other aggregates requested so that the census office could fulfill the request, normally against payment of a certain compensation fee. Offering and promoting this service would place the statistical service in a more desirable proactive position, rather than a static one, and could be a strong catalyst for closer cooperation with census product users.

The cost of such special-purpose tabulations, which require computer programming, could be high, especially for academic institutions and other users who do not have access to a large budget. Some statistical organizations allow the users to do the necessary work using a user-friendly kind of software. A clearly written manual is required to guide the users in using the software, including the contents of the census data dictionary and other relevant information. The resulting tables are checked for any possible breach of confidentiality, in particular table cells with very small values. 
In addition to the above mentioned, the use of the data published in different media may require some support service to be provided by the census organization. In certain circumstances, also some training or education of potential users on both the diversity of data and information from the census that is available in a variety of formats, and the best ways of using this information may be advisable. 

6. Dissemination Policy 
When planning the dissemination program also a dissemination policy should be established. This policy should cover issues like ways of marketing the census products, that in most cases means mainly how to inform a wide range of potential users about the availability of the products; a clear pricing policy should also be determined, and also a decision if and in what conditions to allow external distributors to disseminate census data.
The dissemination policy should also cover issues connected with the protection of the confidentiality and privacy of personal data, and the measures that will be used for each of the different products.
7. Quality Assurance
There is general agreement that, ultimately, quality has to do with user needs and satisfaction. In statistics, quality used to be primarily associated with accuracy; in other words, taking mainly into account errors, both sampling and non-sampling, which influence the value of the estimates, and intervals based on such knowledge upon which precise confidence statements could be made. Such measures are still considered necessary, but it is now recognized that there are other important dimensions to quality. Even if data are accurate, they do not have sufficient quality if they are produced too late to be useful, or cannot be easily accessed, or conflict with other credible data, or are too costly to produce. Therefore, quality is increasingly approached as a multidimensional concept.

It has been suggested that the output of any statistical exercise should possess some or all of the following attributes:

(a) Relevance, understood as the degree to which statistics meet users’ needs, and suggests the need to avoid production of irrelevant data, namely, data for which no use will be found;

(b) Completeness, degree to which statistics fully cover the phenomenon they are supposed to describe;

(c) Accuracy, distance between the estimated value and the (unknown) true value;

(d) Comparability, degree to which statistics are comparable over space (between countries) and time (between different time periods);

(e) Coherence, degree to which data from a single statistical program, and data brought together across statistical programs, are logically connected;

(f) Timeliness, time elapsed between release of data and reference period;

(g) Punctuality, degree to which pre-announced release dates are met;

(h) Clarity, degree to which statistics are understandable for non-expert users;

(i) Accessibility, ease with which statistical data can be obtained by users;

(j) Metadata, availability of information describing sources, definitions and methods.

Quality is the outcome of processes, and deficiencies in quality (for example, delays in processing or lack of accuracy in the results) are usually the result of deficiencies in process rather than the actions of individuals working in that process.

Therefore, process should at least show:

 (a) Methodological soundness, adherence to professional methods and (internationally) agreed standards;

(b) Efficiency, degree to which statistics are compiled in such a way that the cost and the respondent burden are minimized relative to output.

Quality will be better supported by sound institutional arrangements, such as:

(a) Legal environment, degree to which statistical legislation is enacted, in conformity with the Fundamental Principles of Official Statistics;

(b) Planning mechanisms, the degree to which countries have instituted procedures for systematic, long-term planning of statistical operations;

(c) Resources, the degree to which statistical systems are properly funded and staffed, taken in relation to (different types of) cost and to each other.
Census dissemination can easily be overlooked in the chain of providing a quality outcome for the census as management attention is diverted to the costly and risky enumeration and processing operations. The dissemination area is responsible for the timely delivery of products and services to the census data users. Therefore, insufficient planning and resources for this phase can have the effect of delaying the release of the data and thus compromising the overall achievement of the census objectives. The dissemination phase should also be regarded as an ongoing process that will service the needs of users over a long period of time.

Management of the quality in census dissemination is driven by concerns to (a) deliver relevant products and services while (b) maintaining accuracy of the data, and (c) timeliness and predictability of data release within agreed cost constraints.

The first of these objectives is to provide relevant products and services. This can only be done by reviewing the experiences of the previous census products and services and by user consultation processes with both current and potential users of census data.

The second objective is to ensure that the data supplied from the processing system are accurately transformed into output products. A quality assurance strategy to ensure that data tabulations and transformations are carried out accurately needs to be documented and followed. The quality circle approach to these processes needs to be applied and any gaps identified and corrected through extensive testing prior to the census and ongoing process improvement during the dissemination phase.

The third quality objective for dissemination is the timely and predictable release of data from the census. While this is the responsibility of all phases of the census program, special responsibility resides with the dissemination area. The dissemination area needs to be realistic about release dates and ensure that these are communicated to clients early so as to manage client expectations. The involvement of staff actually responsible for the dissemination phase in devising these dates is recommended where this is possible. Dissemination systems and processes need to be available, documented and tested prior to the release of data from the processing phase.

8. Census Meta-data
The international recommendations stress the importance and necessity of collecting and presenting metadata as an indispensable element in the accurate interpretation of census results, when metadata, availability of information describing sources, definitions and methods are considered an essential element of the quality of the census products.
In regard to the tabulations of the census data one major objective is to permit national and international comparability of data due to use of common concepts and definitions of the core topics. Other metadata that should be presented for each of the recommended tabulations include: (a) the source of statistics, that is to say, whether from a (i) traditional census, (ii) register-based census, (iii) survey, or (iv) rolling survey; (b) the type of population count, that is to say, whether a de jure or de facto population or a combination of these; and (c) the definition of urban and rural areas used.
A metadata system provides supplementary information on characteristics of surveyed and published data. Each National Statistical Office uses its own metadata system based on international standards but corresponding at the same time to the specifics of the national effort. Since a population census and its results are connected with other areas of statistical activities, it is recommended that the metadata system of a population census in each country should use the same elements as the entire metadata system of the particular NSO. What is also needed, however, is that the metadata system of a population census contain some elements that are used only for that census. The metadata system of a population census should also ensure the widest possible data comparability internationally.

A metadata system should contain definitions of terms, classifications, and nomenclatures. For indicators for which international standard classifications have been created, the international classifications should be used. For indicators that cannot be classified by international standards, new nomenclatures may need to be created.
9. Confidentiality/Privacy measures

All the information stored in the census database allows the production of tables not only for very small areas (such as enumeration areas or villages) but for all individual units in these areas. Therefore, when a census database is constructed, not only technical considerations but also the maintenance of confidentiality and the protection of individual privacy—which must be a primary consideration in designing the data‑collection and data‑processing program—must be taken into account. Accordingly, micro-data, such as name and local address, or the unique characteristics that permit the identification of individual respondents, must be removed from the database or otherwise altered.

The same care must be taken if a transcription of information from original questionnaires (that is to say, from a representative sample) is needed for use by qualified agencies and research institutes engaged in special studies beyond the purview of the regular census program. Such needs have sharply decreased with the almost universal use of computer technology. However, when such a procedure is possible under the census law, individual privacy should be ensured and no exception should be authorized.
Some detailed cross-tabulations and all files with individual records potentially pose problems in respect of disclosing information about identifiable individual respondents in violation of the rules on census confidentiality. Both the substantive quality and confidentiality issues need to be addressed and appropriate safeguards established. On the other hand, neither issue should pose any problem with respect to the dissemination of a wide range of census products.
10. Budget and Human resources

Two obvious key elements (usually constrains) in the development of strategies for census data dissemination are the budget that can be allocated and the availability of human resources. When the first element is mainly a matter of quantity, the second one, the human resources element, is also connected with the kind and quality of workers that can be both recruited and maintained by the organization, at least until the end of the census project.
With the high relevance of new technologies in all the census stages, and in particular for data dissemination, this is a factor that needs to be carefully analyzed when deciding about the specific strategy of census data dissemination.

The alternative to human resources recruitment may be contracting out some of the dissemination activities, in particular those connected with the development of more sophisticated systems. However this solution needs to be carefully considered, and of extreme importance is to ensure that the contractor is committed to the census project until its very end, and that at least some of the new abilities remain in the organization for further use.
11. Users consultation

Consultation with users of census data on topics, on definitions and, particularly, on planned tabulations and the development of the census database is an indispensable step in the preparations for the census that should be taken early. These consultations will assist the census authorities in planning for a census that, within the resources available, is as responsive as possible to user needs in terms of the collection, processing, tabulation, storage and availability of meaningful data. Such consultations can also serve to foster a wider and more informed understanding of and support for census plans and activities. 
The users to be consulted should be from governmental departments, ministries, universities and other research institutions, the private sector, and other organizations (or individuals) representing the economic, social, educational and cultural life of a country. 
It is often more useful to hold separate consultations with different types of users with common interests, such as administrators, policymakers, planners, demographers, researchers, users in the business community and so forth, rather than a simultaneous meeting of all data users. Such combined meetings frequently prove frustrating to participants because there are substantial differences among users in their technical background and in their concern with the details of census content and operations. Because of the importance of the census in providing data for local planning and administration, it is also often advisable to have consultations with users in provincial and local governments and institutions in various parts of the country. Particularly in large countries or countries where the provincial or local governments have a comparatively high degree of autonomy, consultations with users at the sub-national level is essential if the full potential of the census is to be achieved.

The importance of involving stakeholders in the process of identifying priorities and policy needs has to be taken into consideration early in the process of designing the housing census. The topics that are of particular interest to the policymakers need to be carefully assessed in terms of applicability, reliability of data and census limitations (number of questions, and so forth). 
Development of a strategy for census data dissemination

One way to look at the process of development of a strategy for census data dissemination is as a process where we need to identify the target or goal of the operation, the required Input (and enabling factors), and the actual Output.

In this sense, the identification of potential users and their demonstrated needs are those who help us to determine the target. The available Census Data (and Metadata), Budget and Human resources – can be considered the Input, when Technology (and Methodology) are enabling factors, and Products and Services – are the actual Output.
From the experience collected from previous censuses there are some additional considerations to keep in mind:

1. Dissemination strategy needs to be developed during the planning stage of the census, as an integral part of the census program
2. Budget and Human Resources need to be determined (and "protected") since the beginning of the census project

3. The supply of census products and services goes far beyond the first couple of years after the census. Budget and human resources need to be available for many years after the end of the census collection activities.
I would like to stress at the end of this presentation the same sentence I used to open it:

"A census is not complete until the information collected is made available to potential users in a form suited to their needs"

This should be made clear to census stakeholders and to the census managers since the beginning of the census project.

