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Introduction. 

Harmonizing census data. 

Harmonizing census data is not a new idea. First proposed in 1885 at the founding of the International Statistical Institute, not much progress was made until the last half of the twentieth century. One of the signal achievements of the United Nations Statistical Division has been in the international harmonization of census concepts from the enumeration form to the publication of final tables (U.N. Statistical Division, 1947-, 1998).  In the late 1960s, the Latin American Center of Demography (CELADE) began a project to go beyond harmonizing census concepts to harmonizing microdata codes in the original computerized records.  Its OMUECE project to facilitate comparative demographic analysis sought to integrate census samples at the basic level of individuals and households for all of Latin America.  The project was ultimately suspended due to the fact that on the one hand computing resources were still relatively expensive and on the other no convenient, rapid and in-expensive means of distributing the data existed (McCaa and Dirks-Jaspers, “OMUECE,” 2000).  The OMUECE project proved the feasibility of the idea of harmonizing census microdata, but it also demonstrated that this would only become practical with a massive drop in computing and distribution costs.  The microcomputer revolution of the 1990s solved these problems and more.

Integrating and disseminating census mcirodata. 

In 1992, a project was begun at the University of Minnesota to integrate sixty-five million microdata records for a single country, the United States.  Conceived by Steven Ruggles, founding director of the Minnesota Population Center, the National Science Foundation funded his dream of integrating the decennial censuses of the United States, dating from 1880 to 1990.  By 1993, the first version of the Integrated Public Use Microdata Series (IPUMS) database was released on tape and by 1995 via the internet.  IPUMS microdata have always been distributed free of charge (Ruggles, Sobek and Hacker, “Order out of chaos,” 1995; Ruggles, Fitch, Kelly Hall, and Sobek, “IPUMS-USA,” 2000). Thanks to the expansion of the internet, the data distribution problem was easily solved by means of a web-site driven data dissemination engine (http://www.ipums.org).  The IPUMS database quickly established itself as one of the three most frequently cited data sources in population research about the United States. In 1998, Ruggles was persuaded to extend the project internationally.  Colombia was selected as the first test-site, thanks to the enthusiastic response by the Colombian national statistical authority, Departamento Administrativo Nacional de Estadística (DANE), and to the ready availability of an un-interrupted collection of decennial census microdata dating back to the 1960s.  In late 1999 funding for the project was obtained from the United States National Institutes of Health.  Dubbed Col-IPUMS (at the same that “IPUMS” was re-baptized “IPUMS-USA”), the project got underway in Bogota in January 2000 thanks to additional support from the Fulbright Commission--Colombia.  

Meanwhile with major funding secured from the National Science Foundation, an international project, IPUMSi, was born.  It prosposes to integrate census microdata for more than a dozen countries, with at least one from each continent. Historical census microdata for Canada, Norway, Great Britain, Argentina, and Costa Rica will be included in this project as well as those for the United States. Contemporary microdata for Colombia and the United States will be integrated along with those for France, Brazil, Mexico, Vietnam, China, Great Britain, Hungary, Spain, and Austria.  Contacts have been made with statistical offices in a number of other countries.  Currently census integration projects are underway or planned in the near future in the following countries (Table 1).




Table 1.  Countries in the International Consortium (March 15, 2001)






Argentina
1869, 1895


Austria
1961, 1971, 1981, 1991, 2001


Brazil
1960, 1970, 1980, 1991, 2001


Canada
1871, 1901 


Colombia
1964, 1973, 1985, 1993, 2003


China 
1982*, 1990*, 2000*

  
France
1962, 1968, 1975, 1982, 1990 


Ghana
1984*, 2000*


Hungary
1970, 1980, 1990, 2001 


Kenya
*1989, *1999


Mexico
1960, 1970,  1990, 2000


Norway
1801, 1865, 1875, 1891, 1900, 1910, 1920

 
Spain
1970*, 1981, 1991, 2001


United Kingdom
1851, 1881, 1961*, 1971*, 1981*, 1991, 2001


United States
Decennial 1850-2000 (except 1890)


Vietnam
1989, 1999

*currently under consideration

The Col-IPUMS project. 

The Col-IPUMS project internationalizes the Integrated Public Use Microdata Series of the United States (Ruggles and Menard 1995).  The Col-IPUMS project differs from the USA project by, first, adopting international standards, and second, by calling upon a team of expert researchers, all but one of whom are Colombians, to design a harmonious national integration.  To the extent feasible coding schemes will be made entirely compatible with emerging international standards (United Nations, Principles and Recommendations, 1998; and Recommendations for the 2000 Censuses, 1998).  

In January 2000, a team of Colombian experts was assembled to design the integration of the Colombian census microdata (Table 2).  The team was charged with taking into account the entire set of questions appearing on Colombian census forms for the national censuses of 1964, 1973, 1985, 1993 and the proposed 2000-round census.  Responsibilities were assigned as in Tables 2.  The first task was to develop a series of conciliation tables, one for each variable.  The table identifies the complete set of original codes in the microdata by number and name.  Each code was then harmonized with the codes for the same variable in each of the censuses, and according to international standards.  When this was complete, a technical report was written to explain the census concepts associated with the variable, how these had changed over time, and how they compared with international practices.  By July 2000, draft tables and essays were completed for most variables. 


Table 2.  Col-IPUMS project team

Variable Sets
Contributor

Economics 
Carmen Elisa Flórez, Centro de Estudios sobre Desarrollo Económico, Universidad de los Andes

Migration
Guiomar Dueñas,  Programa de Género, Mujer y la Familia, Universidad Nacional de Colombia, sede Bogotá

Education
Lucy Wartenberg, the Centro de Investigaciones sobre Dinámica Social (CIDS), Universidad Externado de Colombia 

Housing
Susan De Vos, Center for Demography and Ecology, University of Wisconsin

Ethnicity
Fernán Vejarano, the Centro de Investigaciones sobre Dinámica Social (CIDS), Universidad Externado de Colombia 

Fertility and mortality
Yolanda Puyana V. and Eva Inés Gomez,  Programa de Género, Mujer y la Familia, Universidad Nacional de Colombia, sede Bogotá

Rural, urban and metropolitan areas
Ciro Martinez, Centre d'Estudis Demogràfics, Universitat Autònoma de Barcelona  

Disabilities
Fernán Vejarano, the Centro de Investigaciones sobre Dinámica Social (CIDS), Universidad Externado de Colombia 

Age, sex, marital status
Luzero Zamudio and Norma Rubiano, the Centro de Investigaciones sobre Dinámica Social (CIDS), Universidad Externado de Colombia 

Geographical boundaries
Departamento Administrativo Nacional de Estadística

The goal of the Col-IPUMS workshop is to evaluate the proposed harmonization of Colombian census microdata, census-by-census, variable-by-variable, and code-by-code.  Before the actual programming begins at the University of Minnesota, expert advice is required to assure that every code is properly accounted for, given current practices in the field of demography and allied social sciences.  Two types of errors must be duly identified and corrections proposed:  combining codes that should be kept separate, and separating codes that should be combined. Since both general and detailed coding schemes are contemplated, the task for the evaluators is made more complex.  Both detailed and general coding schemes must be evaluated. 

In evaluating the integration design, the following standards should be kept in mind:

· Faithfulness to the census documention

· Comparability between each of the censuses

· Comparability with international standards

Particularly helpful to improving the integration design will be suggestions that take into account definitions and biases in the census questions and in data processing.  In addition, comparisons with “gold standards”, such as national employment, fertility or other surveys, will be helpful in evaluating the reliability and validity of the census microdata. 

The Colombian samples, once integrated into a single databank with uniform codes and documentation and released into the public domain, will constitute the richest source of quantitative information on long-term change for any Latin American population. The integrated Colombian PUMS and the associated documentation will be distributed over the Internet using a system  comparable to that developed at the University of Minnesota for United States census samples.

Integrating international census microdata: goals and procedures. 

The goal the international projects, including the Colombia initiative, is not simply to make microdata available, but to make them usable.  Even in the few cases where microdata are already publicly available, comparison across countries or time periods is challenging owing to inconsistencies between datasets and inadequate documentation of comparability problems (Domeschke and Goyer, Handbook of National Population Censuses).  Because of this, comparative international research based on pooled microdata is rarely attempted.  The IPUMS projects reduce the barriers to comparative research by preserving datasets, converting them into a uniform format, providing comprehensive documentation, developing new web-based tools for disseminating the microdata and documentation, and, finally, making them freely available.  

The international integration projects are composed of four interrelated elements.  The first is planning and design.  The starting point for developing an integrated design must be the standard classification schemes in the field of international population censuses, including, but not limited to the United Nations Statistical Division’s Principles and Recommendations for Population and Housing Censuses (1998), UNESCO’s The International Standard Classification of Education (ESCED 1997), the International Labor Office’s International Standard Classification of Occupations (ISCO-88), the United Nations Statistical Division’s International Standard Industrial Classification of All Economic Activities and similar publications.  The basic design goals remain the same as in the IPUMS-USA: the international system should simplify use of the data while losing no meaningful information except where necessary to preserve respondent confidentiality.  

The second element, microdata conversion, falls into two categories.  For some countries, such as Colombia, China, France, Mexico and Brazil, the project will incorporate already-existing public-use samples.  For other countries, no public-use census files presently exist (e.g., Spain, and for microdata prior to 1990, Great Britain and Hungary).  In these instances, new samples will be drawn from surviving census tapes using techniques to ensure that respondent confidentiality is preserved.  These data files are often not publicly documented and require extensive assistance from the statistical offices and experts of each country to assure their correct interpretation.  

The third element, the development of metadata, is central to the projects and poses even greater challenges than the microdata.  The documentation is not confined to codebooks, census questionnaires and enumerator instructions. A wide variety of ancillary information, as with the IPUMS-USA, will be provided to aid in the interpretation of the data, including full detail on sample designs and sampling errors, procedural histories of each dataset, full documentation of error correction and other post-enumeration processing, and analyses of data quality.

The final element of the projects is the creation of an integrated data access system to distribute both the data and the documentation on the Internet.  With the IPUMS international access system users will extract customized subsets of both data and documentation tailored to particular research questions.  Unlike the IPUMS-USA system, where the entire documentation system is provided to the user, regardless of the data requested, the IPUMSi system will consist of a set of tools for navigating the mass of documentation, defining datasets, and constructing customized variables.  Given the large number of variables and samples, the documentation will be so unwieldy as to be virtually unusable in printed form.  Accordingly, the project will develop software that will construct electronic documentation customized for the needs of each user.
Variable design.  

Variable design often influences the analytical strategies adopted by researchers, and therefore plans must be developed with care.  There are two competing goals.  On one hand, variables must be kept simple and easy to use for comparisons across time and space.  This requires that the lowest common denominator of detail be fully comparable, with underlying complexities transparent to the user.  On the other hand, all meaningful detail in each sample must be retained, even when it is unique to a single dataset.  

Several strategies will be employed to achieve these competing goals.  In some cases, the original variables are compatible and their recoding into a common classification is straightforward.  The documentation will note any subtle distinctions a user should be aware of when making comparisons.  For most variables, however, it is impossible to construct a single uniform classification without losing information.  Some samples provide far more detail than others, so the lowest common denominator of all samples inevitably loses important information.  In these cases, composite coding schemes will be constructed.  The first one or two digits of the code will provide information available across all samples.  The next one or two digits provide additional information available in a broad subset of samples.  Finally, trailing digits provide detail only rarely available.  The data access system will guide researchers to use only the level of detail appropriate for the particular cross-national or cross-temporal comparisons they are making.  All data from the original enumerations will nevertheless be available to researchers who wish to use them.  

In some cases, incompatibilities across samples are so great that the composite coding scheme is significantly more cumbersome than the original variable coding design.  In these cases, alternate versions of variables will be developed suitable for particular comparisons across time and space.  The data access system will recommend the most appropriate version of each variable to researchers based on user profile and the particular combination of datasets they are using.  This approach will be needed more often in the international context than it was in the construction of the original IPUMS.  Where feasible, coding designs will be based on United Nations coding systems and other international standards, as noted above.  For geographic variables, the standards of individual countries will apply. 

One of the greatest contributions of the IPUMS to the original U.S. census files was the creation of family interrelationship variables in all years.  For the new international database similar variables will be constructed.  A system of logical rules identifies the record number within each household of every individual’s mother, father, or spouse, if they were present in the household.  These “pointer” variables allow users to attach the characteristics of these kin or to construct measures of fertility and family composition.  For example, use of the spouse pointer variable makes it easy for users to identify spouse’s occupation for each married person in the census.  Because of variations across countries in the information available for identifying family interrelationships and in the cultural meaning of marriage (e.g., the high frequency of consensual unions in Latin America and of cohabitation in Scandinavia), we plan to revise the logic of the family interrelationship variables for the international database.

A wide variety of fully compatible variables describing family and household characteristics at the individual and household level will also be constructed.  Some of these tools—such as family and subfamily membership, family and subfamily size, and number of own children—are incorporated in the existing IPUMS.  For the new database, new constructed variables will be designed to describe household and family composition in ways that reflect the diversity of family forms across countries. 
Confidentiality Provisions.  

All publicly accessible census microdata files are designed to protect the confidentiality of individuals.  Countries have different standards, but in all cases names and detailed geographic information are suppressed and top-codes are imposed on variables such as income that might identify specific persons.  Some countries take additional steps, such as “blurring” a small percentage of geographic information or randomizing the sequence of cases so that detailed geography cannot be inferred from file position. 

Many census microdatasets already have been subjected to confidentiality procedures by the national agency that created the files, and in these cases no additional steps will be necessary.  In other cases, however, original 100 percent machine-readable census returns will be available, from which nationally representative samples of specified density must be drawn.  In such cases, the project works closely with each country’s statistical office to ensure full confidentiality of all files before they are made public. New methods to maximize the available detail while maintaining full confidentiality are in development.   

The IPUMS international projects, including the Colombia project, distribute integrated microdata of individuals and households only by agreement of the corresponding national statistical offices and under the strictest of confidence.  Before data may be distributed to an individual researcher, an electronic license agreement must be signed and approved.  To gain access to the microdata of Colombia as for other countries, researchers must agree to the following:

1. Recognize the copyright of the corresponding national statistical agencies.

2. Use the microdata for the exclusive purposes of teaching, academic research and publishing, and not for any other purposes without the explicit written approval, in advance, of the corresponding national statistical authorities.  Researchers must agree to not use IPUMS international microdata for the pursuit of any commercial or income-generating venture either privately, or otherwise.  Note, however, that the corresponding national statistical authorities (in the case of Colombia, DANE) may, at their discretion, approve use for commercial purposes.

3. Maintain the absolute confidentiality of persons and households.  In this regard, the license agreement strictly prohibits any attempt to ascertain the identity of persons or households from the microdata. Moreover, alleging that a person or household has been identified in the microdata is also prohibited.

4. Implement security measures to prevent unauthorized access to microdata.

Penalties for violating the agreement include revocation of the usage license, recall of all microdata acquired, filing of a motion of censure to the appropriate professional organizations, and civil prosecution under the relevant national or international statutes.

The Compelling Case for Colombia

Colombia’s sixteenth national census of population and fifth of housing was conducted in 1993.  This record is surpassed by only a very few countries.  In terms of population size the third largest country in the region, Colombia is fortunate in constructing and preserving large census microdata samples for each of the four national censuses taken since 1964. In terms of scholarship, as measured by number of citations in Population Index, Colombia ranks fourth in Latin America, behind Mexico, Brazil and Peru in a cluster with Argentina, Costa Rica and Cuba.  Finally, the ethnic and ecological diversity of Colombia makes it an exceedingly interesting laboratory for studying compelling demographic issues of contemporary Latin America and beyond (Flórez Nieto, Las transformaciones sociodemográficas, 2000).

There is widespread agreement that on the whole Colombian censuses are of good quality, approaching the highest standards in Latin America, such as those of Argentina, Chile, Mexico, or Brazil. Colombia is one of the few countries in Latin America where both pre- and post-enumeration surveys are regularly carried out.  Beginning with the census of 1964, the Colombian statistical agency (DANE) has conducted post-enumeration surveys—and published the results.  Under-enumeration rates for Colombian censuses fall in a range of 2-12% (Potter and Ordoñez, “Completeness of Enumeration,” 1976; DANE, La Población de Colombia en 1985, 1990; Flórez, “Los Censos”, 2000). Political violence in Colombia has adversely affected enumeration coverage and quality for much of the twentieth century, but it must be noted that this problem has always been limited almost wholly to peripheral regions, affecting a tiny fraction of the Colombian population.

DANE publications demonstrate much technical sophistication and great concern with census quality, interpretation and inference.  The DANE archives are impressive in terms of their organization, accessibility, and completeness.  For example, a query in the computerized catalogue of the central DANE library pertaining to the census of 1973 yields 298 reports totaling more than 5,000 pages. 

Colombia’s remarkable series of census microdata.  

Machine-readable census microdata survive for Colombian censuses taken in 1964, 1973, 1985, and 1993.  Over-time the collection has improved in terms of the density and quality of the samples as well as in the sophistication of the questions asked and in the technical merit of data processing.   

The 1964 dataset consists of a two percent sample of individuals.  The census of that year was tabulated by hand, but a sample of exactly every 50th person was drawn to permit more detailed analysis of specialized topics.  A copy of this sample was provided to the Centro Latinoamericano de Demografía (CELADE) in Santiago as well as research institutions in Colombia.  In the late-1970s, as the result of the flooding of the DANE data processing center, DANE’s original machine-readable copy of the 1964 sample was lost.  All surviving samples for 1964 derive from the CELADE copy, as far as we have been able to determine.    

The 1973 census was processed entirely by computer.  DANE’s virgin data-tape for this census was lost in the infamous flood of the late-1970s, but not before tabulations were completed, a five-percent sample of households was drawn (and given to CELADE), and, most importantly, a complete copy of the original microdata was deposited with the Centro de Estudios sobre Desarrollo Económico (CEDE) of the Universidad de los Andes in Bogotá.  All currently extant copies of sample microdata for this census derive from the CELADE copy.  The Col-IPUMS project proposes to develop a new, higher-density sample from the Universidad de los Andes tape.  In the meantime, the five percent sample drawn in the 1970s continues to be available from DANE.  

The 1985 census used long and short enumeration forms.  Both were digitized and still survive.  The long forms, approximately ten percent of all private dwellings, constitute the sample currently held by CELADE and available from DANE.  Gossip has it that this sample should be tested for robustness, because the sample was drawn, that is the decision on  the use of the long form, was made in the field at the initiative of the enumerator.  The Col-IPUMS project proposes to test the robustness of the microdata sample using both long- and short-form microdata.  

The 1993 census microdata, with considerable documentation, are available for purchase on CD-ROM, along with many other products derived from this census.  The CD contains a 100% “sample” of the Colombian population in that year.     

Variable Availability. 

Since 1964 there has been a remarkable constancy in many of the concepts used in enumerating the Colombian population and in the information collected (Table 3).  While de facto enumeration was the norm through 1973, in 1985 a de jure system was adopted.  The geographic location of the enumerated population is usually specified by a series of six variables, from major administrative division (departments) to minor and various types of geographical classification.   Housing information is collected on a wide variety of topics, from building materials of walls and floors to the availability of electricity, water supply, sewage and garbage services—for a total of approximately one dozen dwelling characteristics.  Information on the population typically includes almost two dozen questions:  four of a personal nature (age, sex, marital status and relationship to the head householder),  three on employment, four on education, seven on migration, and six on fertility and mortality.   Recent censuses have sought to collect information on disabilities.  Ethnicity is also becoming an area of interest since 1993.

Table 3.  Availability of Colombian census microdata, 1964-2003



1964
1973
1985
1993
2003*

Enumeration: de facto 
X
X
de jure
de jure
de jure 

Sample size
349,563
777,753
2,644,275
32,020,610
.

Sampling fraction
2%
4%
10%**
100%
.

Geographic Information







Department
X
X
X
X
X


Municipality
X
X
X
X
X


Locality
X
X
X
X
X


Rural area
X
X
X
X
X


Urban area
X
X
X
X
X


Class of settlement
.
X
X
X
X

Housing Characteristics







Occupied
X
X
X
X
X


Number of households
X
X
X
X
X


Number of persons
.
X
X
X
X


Number of rooms
X
X
X
X
X


Type of Housing
X
X
X
X
X


Owner/Tenant
.
X
X
X
X


Toilet facilities
X
X
X
X
X


  Shared
X
X
X
X
X


Kitchen
X
X
X
X
X


Cooking Fuel 
.
X
X
X
X


Water Supply
X
X
X
X
X


Electricity
X
X
X
X
X


Telephone
.
. 
. 
X
X


Wall materials
X
X
X
X
X


Floor materials
X
X
X
X
X


Garbage collection
.
X
. 
X
X

Personal Characteristics 







Relationship to head
X
X
X
X  
X


Sex
X
X
X
X
X


Age
X
X
X
X
X


Marital Status
X
X
X
X
X

Economic Status, Employment, Ethnicity






Disabilities

X
X
X
X


Ethnicity



X
X


Occupation
X
X
X
X



Economically Active
X
X
X
X
X


Position in workforce
X
X
X
X
X

    Education







Literacy
X
X
X
X
X


School Attendance
.
X
X
X
X


Level of Education
X
X
X
X
X


Years of Schooling
X
X
X
X
X

Migration







Birthplace
X
X
X
X
X


  Department of Birth
X
X
X
X
X


  Municipality of Birth
X
X
X
X
X


  Country of Birth
.
X
X
X
X


    Year of Arrival
.
.
X
.
X


Residence







  Department of 
X
X
X
X
X


  Municipality of 
X
X
X
X
X


  Country of Residence
X
X
X
X
X


Residence 5 years before***






  Department 
.
.
X
.
X


  Municipality 
.
.
X
.
X


  Country 
.
.
X
.
X

    Fertility/Mortality







Children Ever Born
.
X
X
X
X


“ by sex
.
.
X
X
X


Children Currently Alive
.
X
X
X
X


“ by sex
.
.
X
X
X


Children Abroad
.
.
X
X
.


“ by sex
.
.
X
X
.


Last Birth Alive
.
.
X
X
X


  Month and Year
.
X
X
X
X

*provisional, pending final approval of the enumeration form and date for the 2000-round national census.

**The 1985 enumeration used long and short forms for 9.4 and 90.6% of the population, respectively.  Both sets are available to the project.

***In 1964 and 1973, this question refers to duration of residence.   

Research opportunities for Colombian census microdata.

Once integrated into a single database, it is expected that there will be a substantial increase in the use of Colombian census microdata.  The following paragraphs suggest some of the most obvious topics of investigation.

1.  Women in the Workforce.  

The place of women in the workforce is currently one of the most controversial subjects in the study of Latin American women and gender issues more broadly.  Some critics would deny any validity at all to Latin American censuses regarding women's labor.  They argue that questions on work were designed with males in mind, based on an advanced economy model where jobs were stable, hours standardized, tasks routinized, and work calendars unvarying (Wainerman and Recchini de Lattes 1981; Gomez 1981; León 1985; Aguilar 1985; Bustos and Palacios 1994; Safa 1994).  While such criticisms are justified to some extent, solutions to many of these objections may be found in the multiple questions on work presently available in microdata census samples, not only in the case of the United States (Sobek 1997), but also for many Latin American countries, including Colombia (McCaa 1998).  

An analysis of the Colombian census microdata for 1973 and 1985 based on an ad hoc “integration” reveals a twenty percentage-point increase in formal labor force participation for women in only twelve years.  The pattern is particularly striking for married women, for whom one factor alone—higher levels of education—accounts for over half the increase (results derived from a rough integration of a small set of key variables for two censuses with no regional or geographical detail).  Comparing these results with IPUMS-derived data for the United States from 1880 to 1990 shows that by 1985 Colombian married women had attained participation patterns by age that closely paralleled those for married women in the United States in 1970.  In both cases some 40% of married women aged twenty-five through forty worked in the formal labor force.  

In the United States, over the three decades from 1940 to 1970, a great transformation occurred in the rate of married women in the workforce.  In Colombia, only twelve years were required for a similar change to occur.  Even more surprising in the Colombian case is that after education the second most important factor for explaining change for married women was not declining fertility, poverty (using an index based on public services available to the household), or even spouse's position in the workforce, but rather the husband's own educational attainments.  A logistic regression model of these variables reveals that the greater a husband's education, the more likely that his wife worked in the formal labor force—even after taking into account her own level of schooling (McCaa 1998).  

Microdata on formal labor force participation according to classic definitions offer valuable insights on women's entry into capitalist wage-labor markets.  Then too, microdata analysis permits the researcher to take into account the entire household economy, such as the presence and work situation of a spouse, children, or other individuals, whether related or not.  The integrated public use samples for Colombia will enhance the original data by constructing composite household indicators of labor force participation.  The hierarchical organization of the proposed census series, with individuals identified within household contexts, is well suited to the study of the household economy.  

Analysis of the determinants of female labor force participation and child labor is a particularly compelling issue in Colombia, yet their study through time and across space is impossible with aggregate data.  Integrated public use microdata series allow researchers to take control of the data, to move beyond the frustrations of changing technical definitions to focus on substantive issues of model development and hypothesis testing.  Microdata are particularly salient where intellectual orientation and ideology ride roughshod over empirical evidence.

2.  Demography of Violence.  

The Colombian death rate from violence—at some 80 per 100,000 population in the 1980s—ranks as one of the highest in the world for a country not at war (Pecaut 1997).  One of the goals of the Colombian census integration project is to standardize place-codes so that the demographic effects of violence may be studied at local as well as regional levels.  While sampling error will be too great to study individual localities, with a uniform coding scheme it will be possible to develop appropriate aggregates.  Integrated census microdata can be used to measure the effects of violence on types of communities, families, households, and individuals through time (Murillo-Castaño 1991; Ruíz and Rincón 1996).  The Colombian statistical bureau (DANE) is integrating geographic codes in the Colombian census microdata to ensure consistency in the coding of small places.  

The integrated database includes variables on orphanhood, widowhood, and child mortality.  The 1993 census was designed to measure a wide range of physical disabilities. Since that year, the Colombian census question on employment includes a special response for the disabled and a decision has already been made to retain this option in the 2000-round enumeration.  The widely repeated allegation that one-in-forty Colombians is a refugee may be tested with census microdata at both the national and local levels, but sustained research on this subject awaits resolution of inconsistent geographical codes for minor civil divisions—one of the principal aims of the Col-IPUMS integration project.

3.  Emigration and Immigration.  

In terms of international population movements, Colombia is primarily a country of emigration, with the United States constituting the principal destination country.  Since 1985, Colombian censuses request information on mother's number of children resident abroad.  Questions on retrospective migration also tap into movements to and from the United States.  Coupling these data with the IPUMS-USA databank will make it possible to compare Colombians resident in the United States with those resident in Colombia.  The hierarchical structure of both datasets facilitates the study of individuals in their family and household contexts, so that it will be possible, for example, to study the correlates of unmarried Colombian fathers or mothers, whether they reside in the United States or Colombia.  

4.  Fertility.  

From the early 1960s to 1997, the Colombian total fertility rate declined from an average of 6.8 children to 3.0.  This astonishingly rapid transition has elicited a great deal of scholarly attention (Puyana 1985; Flórez Nieto 1996), so much so that one might conclude that little work remains to be done—but this would be wrong.  The Colombian PUMS, once suitably integrated, will permit the study of differential fertility patterns during a period of great fertility decline, and the relative impact of  occupational class, region, education, size of locality, family structure, and a host of other variables at the individual, family or community level.  The richness of these data will greatly enhance our ability to analyze the determinants of fertility decline in a developing country, and this may in turn lend insight into fertility control in late-developing regions.  For women of child-bearing ages, Colombian censuses from 1973 consistently report children ever-born, children currently alive, and the last born child's date of birth and survival status.  In addition, the integrated microdata series will incorporate a set of fully compatible links between mothers and their co-residing children.  This will eliminate the most onerous aspect of one of the most widely used methods of fertility research, the own-child method.

5.  Life Course Analysis.  

Changes in the timing of major life-course transitions—such as leaving school, leaving home, starting work, marrying, and establishing a separate household—have been studied in Colombia using retrospective survey data (Flórez Nieto 1989; Flórez Nieto and Hogan 1990; Flórez Nieto, Echeverri Perico, and Bonilla Castro 1990).  While these studies have yielded valuable insights on the dramatic changes taking place in Colombia, our understanding of these processes would be vastly enriched by the analysis of all Colombian regions.  Gutierrez de Pineda's path-breaking study of the Colombian family with her four typologies of the Andean, Black, Santanderan, and Antioqueñan cultural forms has never been put to the empirical test of nation-wide probability samples (Gutierrez de Pineda 1968).  The integrated microdata series will provide the opportunity to test her models through a cohort analysis of the timing of change and differences by regions and among sub-populations, such as migrants and non-migrants, more educated or less, and the like.

6.  Aging and population projection.  

Demand for more sophisticated population projections increases as populations age (Banguero and Castellar 1993).  A new multi-dimensional method for projecting populations and households requires input data that are readily derived from integrated public use samples (Vaupel, Yi and Zhenglian 1997). The Colombian PUMS will be designed to provide the necessary data for this new multi-dimensional projection method.

Conclusion. 

The Col-IPUMS project to integrate Colombian census microdata into a single series will provide compatible individual-level data for a large stratified sample of the Colombian population in five census years spanning four decades.  The series will constitute a resource of great utility for the study of long-term social change in Colombia, and a model for other Latin American countries. The Colombian databank will be of great value for understanding the dramatic transformations occurring in Latin America at the end of the twentieth century.  The Colombian census microdata integration project may also assist a people determined to reconstruct a country troubled by guerrilla warfare, banditry, drug smuggling and the erosion of human rights. Fear of violence has isolated Colombia from the international scholarly community almost as effectively as a political blockade.  The Col-IPUMS project may help circumvent the problem by providing access to high quality Colombian microdata over the internet.

As Colombian census microdata become usable, the next challenge will be to use them.
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