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NSO OBJECTIVES and uses

• Governmental role

• Official purpose

Census DISSEMINATION via IPUMS

Long-term UTILITY of census microdata



Census: Foundational Population Information

Governmental role and responsibility

• Count everyone in the population

• According to scientific principles

• Collect and report a baseline set of population characteristics

• Make data open and available for a wide range of uses

People illustrations by Storyset

https://storyset.com/people


Census: Official purposes

People illustrations by Storyset

• Count everyone in the population

• According to scientific principles

FOR

• Representative governance

• Federal funding allocation

• Planning purposes at all levels
Schools, transportation, health facilities, etc.

• Data-driven research

https://storyset.com/people


NSO OBJECTIVES and uses

Census DISSEMINATION via IPUMS

• What is IPUMS?

• IPUMS International and mission statement

• Tabular data versus microdata in censuses

• IPUMS metadata

• IPUMS value added: microdata harmonization, spatial harmonization, family interrelationships…

• IPUMS Data users and usage

Long-term UTILITY of census microdata



IPUMS: Encouraging Scholarly use of Census Data

Collect and preserve census and survey data and 
documentation 

Harmonize data across time and space

Data and associated code files disseminated FREE of charge 
through IPUMS.ORG

Data used by researchers for evidence-based decision making

Integrated - consistent codes, labels, 
documentation

Public Use - free, anonymized, downloadable

Microdata - individual-level

Series - pooled data over time and place



Large sample sizes     - Population representative - Long time spans

2nd or 3rd

Sub-national

IHGIS

Census Survey Census Survey Survey Survey Survey





Data Collection and Preservation

Dhaka, BBS-Bangladesh



Microdata in IPUMS International

103 countries
547 censuses and surveys
1 billion+ person records

Data provided by National Census offices, partners in the 
census integration and dissemination project



IPUMS Samples per Country

Data provided by National Census offices, partners in the 
census integration and dissemination project



Summary Data



Microdata

Relation 
to head

Marital 
status OccupationEducation



IPUMS Value Added

• Integration and harmonization

• Create and download custom extracts

• Comprehensive online documentation

• Online data analysis tools

• Data enhancements

• Spatial harmonization and GIS files

• User support (IPUMS@UMN.EDU)



Questionnaires



Codebooks.                                                                                

  C006-EA-TYPE         N      13        1      RURAL            1                

                                               URBAN            2                

.                                                                                

  C007-HHOLDNUM        N      14-16     3      HHOLD-CODE       001:999          

.                                                                                

(record type)          A      17        1                                        

.                                                                                

.age    2                Data Dictionary: REAL1                 IMPS Version 3.1 

.                        Created: 31/10/95  11:57:21                             

.                                                                                

Record Name:   POP-RECORD                    Record Type:   2                    

.------------------------------------------------------------------------------- 

.tem (occurs)        Data            Item                                        

. Subitem (occurs)   Type  Position  Len. Dec. Value Name       Values           

.------------------------------------------------------------------------------- 

POP1                   A      18-67     50                                       

.                                                                                

  P00-LINENUMBER       N      18-19     2  0   LINE-NUMBER      01:49            

.                                                                                

  P10-RELATIONSHI      N      20        1  0   HEAD             1                

                                               SPOUSE           2                

                                               SON-OFHEAD       3                

                                               DAU-OFHEAD       4                

                                               FATHER           5                

                                               MOTHER           6                

                                               OTHERRELATIVE    7                

                                               NOTRELATED       8                

                                               NR               9                

.                                                                                

  P11-SEX              N      21        1  0   MALE             1                

                                               FEMALE           2                

                                               NR               9                

.                                                                                

  P12-AGE              N      22-23     2  0   UNDERONE         00               

                                               YEARGIVEN        01:96            

                                               OVR97            97               

                                               NR               99               

 

======================================= 

year: 1982, sample: 1%, record: individual, variable: age 

 Length: 3 Start: 7 

 Age in years 

  0..99 

======================================= 

year: 1982, sample: 1%, record: individual, variable: race 

        Length: 2       Start: 10 

        Ethnicity 

                01: Han         21: Va          41: Tajik 

                02: Mongol      22: She         42: Nu 

                03: Hui         23: Gaoshan     43: Uzbek 

                04: Tibetan     24: Lahu        44: Russian 

                05: Uygur       25: Sui         45: Ewenkei 

                06: Miao        26: Dongxiang   46: Benglong 

                07: Yi          27: Naxi        47: Baoan 

                08: Zhuang      28: Jingpo      48: Yugur 

                09: Bouyi       29: Kirgiz      49: Gin 

                10: Korean      30: Tu          50: Tatar 

                11: Man         31: Daur        51: Derung 

                12: Dong        32: Mulam       52: Orogen 

                13: Yao         33: Qiang       53: Hezhen 

                14: Bai         34: Bulang      54: monba 

                15: Tujia       35: Salar       55: Lhoba 

                16: Hani        36: Maonan      56: Jino 

                17: Kazak       37: Gelao       97: Other Unidentified 

                18: Dai         38: Xibe        98: Naturalized Foreigners 

                19: Li          39: Achang 

                20: Lisu        40: Pumi 

 

======================================= 

year: 1982, sample: 1%, record: individual, variable: regstats 

        Length: 1       Start: 12 

        Registration Status 

                1: Residing and registered here 

                2: Residing here over 1 year, but registered elsewhere. 

                3: Residing here less than 1 year, absent from the 

                   registration place 1 year or more. 

                4: Living here with registration unsettled 

                5: Used to reside here; is now abroad with no local 

                   registration 

======================================= 



Census Forms and Instructions



Description and Comparability



Microdata Harmonization

• A single, consistent data series from datasets collected in 
different times and places

• Codes group broadly comparable categories while retaining 
sample-specific detail

• Denote potential comparability issues



LabelCode

Harmonized                 

1 = Never married1 = Married, civil & relig

4 = Divrc or separated

1 = Unmarried

2 = Married

3 = Widowed

2 = Married, civil

3 = Married, religious

4 = Consensual union

5 = Widowed

6 = Divorced

7 = Separated

8 = Single

Single

Married or in union

Married, formally

Civil

Religious

Civil and religious

Monogamous

Polygamous

Consensual union

Separated

Divorced

2 = Monogamous

3 = Polygamous

4 = Widowed

5 = Divorced

6 = Separated

1 0 0

2 0 0

2 1 0

2 1 1

2 1 2

2 1 3

2 1 4

2 1 5

2 2 0

0 0

3 1 0

3 2 0

0 0

Mexico

1970

Input                 

Bangladesh

2011

Kenya

1999

Divorced or separated3

Widowed4

Harmonization: Marital Status



Spatial Harmonization

Prefectures and cities
China



Integrated and Sample Specific Geography and GIS

1982: 317 units

2000: 344 units

1982-2000: 199 units

1990: 345 units



Family Interrelationship Variables

Pernum Relate Age Sex Marst Chborn

1 head 46 male married n/a

2 spouse 44 female married 3

3 aunt 77 female widow 7

4 child 15 female single 0

5 child 13 female single n/a

6 child 11 male single n/a

Pernum Relate Age Sex Marst Chborn

1 head 46 male married n/a

2 spouse 44 female married 3

3 aunt 77 female widow 7

4 child 15 female single 0

5 child 13 female single n/a

6 child 11 male single n/a

Mother’s Father’s

Location

2

1

0

0

0

0

LocationLocation

0

0

0 0

0

0

2 1

1

1

2

2



IPUMS Users and Usage

Since 2005
> 22,000 approved data users
> 90,000 data download requests 



Indirect Benefit and Support to NSOs

Long-term data preservation

Facilitate high-impact research
• Standardization and harmonization work

• Provide extensive metadata

• User-friendly web dissemination

Alleviate NSO support burden
• Provide data user support and training

• Publicity for data usage



NSO OBJECTIVES and uses

Census DISSEMINATION via IPUMS

Long-term UTILITY of census microdata

• Adapting to COVID responses

• Responding to emergencies and vulnerability – WHO workforce

• Research and policies on ageing

• Disaggregation and study of small population

• Crosstabulation and investigation – SDGs

• Extending the power of other data and surveys

• Small Area Estimation (SAE)

• and more …………….



Adapting to COVID Responses



Scholarly Research on COVID-19



Emergencies & Understanding Vulnerabilities:
WHO example - Measuring Health Workforce

National Health Workforce Accounts (NHWA): Definition
A system by which countries progressively improve the 
availability, quality, and use of data on health workforce through 
monitoring of a set of indicators to support achievement of 
Universal Health Coverage, SDGs and other health objectives.

WHO examples shared courtesy of Dr. Mathieu Boniol
Presentation for IPUMS International Pre-conference Workshop
ISI World Statistics Congress, Kuala Lumpur
August 18, 2019 

Documentation and tools available here:

www.who.int/hrh/statistics/nhwa/

http://www.who.int/hrh/statistics/nhwa/


Who Example: Measuring Health workforce

Group code
Occupational title

Sub Minor Unit

22 Health professionals

221 Medical doctors

2211 Generalist medical practitioners

2212 Specialist medical practitioners

222 Nursing and midwifery professionals

2221 Nursing professionals

2222 Midwifery professionals

223 Traditional and complementary medicine professionals

2230 Traditional and complementary medicine professionals

224 Paramedical practitioners

2240 Paramedical practitioners

226 Other health professionals

2261 Dentists

2262 Pharmacists

2263 Environmental and occupational health and hygiene professionals

2264 Physiotherapists

2265 Dieticians and nutritionists

2266 Audiologists and speech therapists

2267 Optometrists and ophthalmic opticians

2269 Health professionals not elsewhere classified

Group code
Occupational title

Sub Minor Unit

32 Health associate professionals

321 Medical and pharmaceutical technicians

3211 Medical imaging and therapeutic equipment technicians

3212 Medical and pathology laboratory technicians

3213 Pharmaceutical technicians and assistants

3214 Medical and dental prosthetic and related technicians

322 Nursing and midwifery associate professionals

3221 Nursing associate professionals

3222 Midwifery associate professionals

323 Traditional and complementary medicine associate professionals

3230 Traditional and complementary medicine associate professionals

325 Other health associate professionals

3251 Dental assistants and therapists

3252 Medical records and health information technicians

3253 Community health workers

3254 Dispensing opticians

3255 Physiotherapy technicians and assistants

3256 Medical assistants

3257 Environmental and occupational health inspectors and associates

3258 Ambulance workers

3259 Health associate professionals not elsewhere classified

Group code
Occupational title

Sub Minor Unit

53 Personal care workers

532 Personal care workers in health services

5321 Health care assistants

5322 Home-based personal care workers

5329 Personal care workers in health services not elsewhere classified

Additional health-related unit groups

1342 Health service managers

1343 Aged care service managers

2634 Psychologists

2635 Social work and counselling professionals

3344 Medical secretaries

Occupational information
ISCO International Classification
at 3-digit or 4-digit level
from IPUMS

Some info for 35 countries
but detail at preferred level 
for only 14 countries 



Top 5 health 
occupations for 
selected countries

Wide variability in medical 
professional availability and 
distribution

Nursing and midwifery
personnel

Medical doctors     

Who Example: Measuring Health workforce



Who Example: Measuring Health workforce

Source: Minnesota Population Center. Integrated Public Use Microdata Series, International: Version 7.0 [dataset]. Minneapolis, MN: 

IPUMS, 2018. https://doi.org/10.18128/D020.V7.0. Data from the National Institute for Statistics and Economic Analysis, Benin

https://doi.org/10.18128/D020.V7.0


Research on Ageing

Publications by the United Nations, U. S. Census Bureau, and U.S. Federal Agencies on Global Aging Trends



General Trends in Ageing

Africa Aging: 2020 (USCB, 2020)



Disaggregation and Study of Small Populations - Ageing

World Population Ageing, 2020. United Nations DESA, Population Division.

 Disaggregation

 Living arrangement

 Age (65+)

 Country



Small Populations - Ageing

 Disaggregation

 Severe cognitive difficulty

 Age (60+)

 Districts (2nd administrative unit)

Adults 60+ who reported severe cognitive disability
Vietnam 2009



Disaggregation and Study of Small Populations - Slums

 Disaggregation

 Urban areas

 Municipalities

 Dwelling 
Characteristics

Slum household: Group of individuals living 
under the same roof lacking one or more of the 
following housing conditions: access to 
improved water, improved sanitation, durable 
dwelling, and sufficient living area.

Proportion of urban population living in slums, 
informal settlements or inadequate housing

Mexico 2000

Mexico 2010



 Disaggregation

 Age (65+)

 Race

 Sex

 Ethnicity

Disaggregation and Study of Small Populations - Ageing



Sustainable Development Goals

Person
• Fertility
• Mortality
• Migration
• Education
• Labor-force participation
• Occupational structure
• Ethnicity
• Disability

Census Microdata

110 of 169 Targets for 11 of the 17 Goals

Multidimentional crosstabulation and investigation

Household
• Household composition
• Dwelling ownership
• Household amenities
• Access to utilities
• Group quarters
• Subnational geography

IPUMS supports the 
Sustainable Development Goals



SDG Reporting: Census Based Indicators

Fertility

Sex ratio

Age composition

Nuptiality

Household living arrangements

Migrant status

Education level

Labor force participation

Disability status

IPUMS provided more than 8 million data cells (without geographic disaggregation)

Included cell suppression where appropriate

Provided statistical confidence intervals. 



SDG Indicators
with



SDG: Target 1.4 Drinking Water

“Improved” source includes, PIPED WATER into dwelling yard or 
plot;  public taps or standpipes; boreholes or tubewells; protected 
dug wells; protected springs and rainwater 

Percentage of children, 
less than 5 years old 
and have no 
access to piped water

National 1st Admin level 2nd Admin level

2010 Census round



SDG: Target 7.1.1 Electricity Access

Variables IPUMS variable 

 
 

Electricity 
 

ELECTRIC 
 

 
 

Urban or rural 
 

URBAN 
 

   
 

Population with electricity access, Cambodia

2008

Urban
Percent 87.7

Obs. 2,497,610

Rural
Percent 13.8

Obs. 10,694,430

Percentage of population with access to 
electricity in urban and rural areas of Cambodia

Cambodia, 2008





Extending the Power of Other Data Sources: Surveys

Surveys

• Rich topical coverage and detail

• Small sample sizes = limited disaggregation power

Small area Estimation

• Match survey to census on key characteristics

• Extend inference to smaller geographic areas

Adults 60+ who reported any kind of cognitive disability
Vietnam 2009



Small Area Estimation (SAE): Census + Surveys

Survey size limits direct estimation
(e.g., Colombia from UN SAE Toolkit)



The UN Statistics SAE Toolkit 

https://unstats.un.org/wiki/display/SAE4SDG/



The UN Statistics SAE Toolkit 

https://unstats.un.org/wiki/display/SAE4SDG/

Many resources available

Methodology
Training materials
References
Practical exercises
Case studies



Extending the Power of Other Data



IPUMS Award Winners: Census + Other Datasets 



Census Microdata:
A Research 
Goldmine



Looking Forward…… 2020 Census Round + NEW Partners

-- 2020: Philippines, China, Indonesia, 
Malaysia
--2021: Nepal, Turkey
--2022: Pakistan, Armenia, Bangladesh, 
Maldives
-- 2023: Georgia, India, 
-- 2024: Myanmar
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