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Abstract 

 

This paper presents a comprehensive contextual database designed to enhance the 

understanding of demographic phenomena by integrating socioeconomic measures at 

multiple geographic levels in France. The database was developed to support the 

"Trajectories and Origins 2" (TeO2) survey and contains approximately 400 indicators derived 

from the 2018 French population census, harmonized historical census data, and other 

administrative sources. These indicators provide valuable context on immigration, socio-

economic structures, and living conditions, allowing for a fine-grained analysis of 

demographic behaviors. By linking geographic context to survey data, this database offers a 

robust tool for examining the impact of the local environment on individual life trajectories. 

The database covers various geographic levels including IRIS, municipalities, and employment 

zones, and is planned to be made available to researchers through a secure data hub. Future 

work will focus on developing a visualization tool for easy data access and updating the 

database with new data releases. 
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1. Introduction 

Information about the context in which people live1 is increasingly important in understanding 

demographic phenomena (Caporali et al. 2016). In addition, socioeconomic measures characterizing 

the place of residence of survey respondents at a fine geographic level (i.e.: sub-regional) could add a 

macro dimension to individual profiles, broadening the interpretation of demographic behavior. 

Individual demographic phenomena can indeed be strongly influenced by the surrounding context.  

Ethnic residential segregation is persistent in Western societies, including in France (McAvay and Safi 

2018; Verdugo and Toma 2017): immigrant origin populations have higher chances than natives to live 

in neighborhoods with a higher share of immigrants and in poorer, more socially deprived, 

neighborhoods. Extensive work has also showed stable levels of ethnic school segregation (causally 

intertwined with ethnic residential segregation).  

There is a relatively long-lasting tradition of demographic studies that examine the factors influencing 

social processes at multiple levels (especially in US and Nordic countries). Even though national and 

sometimes regional macro indicators are commonly used in the demographic literature (eg: Fertility: 

Campisi et al. 2020, Nisén et al. 2020), studies integrating a finer contextual perspective are rarer (for 

some exceptions, see Alcohol-related mortality and suicide: Winkleby et al. 2006, Martikainen et al. 

2004, Agerbo et al. 2006. Migration: Beauchemin & Bouquier 2005. Fertility: Campisi et al. 2022; 

Chetty and Hendren 2018, Chetty, Hendren and Katz 2016).  

The scarcity of small area-contextual indicators in the literature is partly due to difficulties in obtaining 

and accessing neighborhood and municipality level data. However, there is a need for contextual data 

encompassing different geographic levels. When considering how the context impacts fertility 

behaviour for instance, family, health and education indicators may be considered at a broader level 

than the availability of childcare facilities: policies for the former are often decided at the regional 

level, whereas policies regarding childcare facilities are often set at the municipality level. 

In light of this backdrop, the aim of this paper is to present a database of contextual indicators 

characterizing all French mainland districts and municipalities derived from the French population 

census and other French administrative sources using the example of the contextual database built 

for the Trajectories and Origines 2 (TeO2) survey (INED, INSEE 2019-20202, Beauchemin et al. 2023). 

The current version of the contextual database contains about 400 indicators at different geographic 

levels3 based on the 2018 French population census, harmonized previous census data and other 

administrative sources. The indicators created were directed by the survey’s Scientific Board and are 

linked to the TeO2 survey’s main topic (i.e. immigrants’ and their descendants’ individual trajectories 

and living conditions) and questions regarding the availability of administrative data at a subnational 

                                                
1 The place where they work or go to school may also be of interest. 
2 https://teo.site.ined.fr/en/ 
3 These are aggregated units for statistical information commonly used by INSEE and that were retained by the 
scientific board to provide as much information as possible, without being redundant. The smallest geographic unit is 
the neighborhood, called IRIS (N=48 409, mean size 1,400 inhabitants), followed by municipality (commune, N=34 
849); bassin de vie (N=1 641), that groups several municipalities where the inhabitants have access to the most 
common facilities and services; arrondissement (N=320), a district subdivision of the département; zone d’emploi 
(N=287), the geographic area within which most of the active population resides and works, and in which companies 
can find most of the labor force needed to fill the jobs offered; and département (N=96, mean size 700 000 
inhabitants), a regional subdivision. 

https://teo.site.ined.fr/en/
https://www.insee.fr/en/metadonnees/definition/c1523
https://www.insee.fr/en/metadonnees/definition/c1523
https://www.insee.fr/en/metadonnees/definition/c1468
https://www.insee.fr/fr/information/2115016
https://www.insee.fr/fr/information/2115016
https://www.insee.fr/en/metadonnees/definition/c1912
https://www.insee.fr/en/metadonnees/definition/c1912
https://www.insee.fr/fr/information/4652957
https://www.insee.fr/fr/information/4652957
https://www.insee.fr/en/metadonnees/definition/c1762
https://www.insee.fr/en/metadonnees/definition/c1762
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level4. The geographic levels included are: the IRIS, municipality, bassins de vie indicators, 

arrondissement, zones d’emploi, départements. 

 

2. Data Sources 

The main source of information used in constructing the indicators in the contextual database is the 

French population census. Census data at the individual level are needed to compute macro indicators 

at any given geographic level. However, depending on the country, access to individual-level census 

data can be complex and costly. In France, individual census data is available for a fee to scientists 

who have submitted a research proposal to, and received the authorization of, the Statistical Secrecy 

Committee, in accordance with the legal procedure and through CASD (Centre d’Accès Sécurisé aux 

Données, a secure data hub).5  

In France, the census, started in 1801, was performed every 5 years up to 1936. From 1946 to 1999, 

the periods between one census and the next varied from 6 to 9 years (1946, 1954, 1962, 1968, 1975, 

1982, 1990, 1999). Since January 2004, the traditional exhaustive count has been replaced by annual 

census surveys. Municipalities with less than 10,000 inhabitants are still covered by an exhaustive 

census as in the past but once every 5 years instead of every 8 or 9 years. The municipalities of 10,000 

inhabitants and over are now covered by an annual survey but on a sample of 8% of the population, 

dispersed over the area. After 5 years, the entire territory of these municipalities has been covered 

and the results of the census are calculated on the basis of a sample of 40% of the population thus 

constituted (INSEE 2024). Census data are made available for research purposes by the French 

National Institute of Statistics (INSEE). Saphir has been used in constructing contextual data that cover 

a longer time frame. Saphir comprises a sample of the population from the complementary sample of 

the census. The French National Institute of Statistics has harmonized about forty variables over the 

time period 1962-2019 which pertain to the individual, household, and housing unit-level (INSEE 

2023). 

Current contextual characteristics are computed using the 2018 census. Indicators characterizing 

districts in the past are computed using Saphir. Saphir dataset consists of harmonized files covering 

universal censuses of 1968, 1975, 1982, 1990, 1999 as well as the yearly rotating samples from 2004 

onwards.  

The contextual database also contains measures derived from the 2019 “Permanent Database of 

Facilities” (Base Permanent des Equipements, INSEE 2024). It is an open-access database at the district 

level built by INSEE that gathers a wide range of equipment and services, commercial or not, accessible 

to the public throughout France on January 1st of each year. It covers 188 different types of services 

and facilities, divided into seven major categories: personal services, businesses, education, health 

and social services, transport-travel, sports, leisure and culture, and tourism. Among the set of 

facilities available, 148 have been selected for this contextual database. 

                                                
4 Upon the country of interest and the topic of the research, other contextual measures can be either derived from 
the census individual and housing data or gathered from freely available public data. 
5 A terminal allows remote access to a secure infrastructure where confidential data is stored. Provided a scientist has 
obtained access to the data, he or she connects to the server with a chip card and his or her fingerprint. He or she can 
see and use the data, but not directly export it. Once the computations are made, the scientist has to submit an export 
request to CASD, where experts verify the compliance with the confidentiality rules (i.e. output has to avoid any 
possible personal identification). If the confidentiality rules are respected, the scientist receives his or her output by 
email.  
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An indicator of “Localized Potential Accessibility to Medical Facilities” (Indicateurs d’Accessibilité 

Potentielle Localisée, DREES 2020; ) was also included. This was developed in 2013 by DREES (Office 

for Research, Studies, Public Policy Evaluation and Statistics) and IRDES (The Institute for Research and 

Information in Health Economics) to measure the spatial adequacy between supply and demand for 

primary health care at the municipal level. The indicator is based on health insurance data (SNIIR-AM) 

and population data from INSEE. In this contextual database, 11 indicators of access to different health 

professionals were considered. The geographic scale available is that of the municipality and, being a 

synthetic measure, it was not combined into larger geographic units. 

In addition, the database includes the “French Deprivation Index”, an indicator of social disadvantage 

considered as a combination of material and social disadvantages, computed in 2018 by INSERM 

(National Institute of Health and Medical Research 2019). The geographic scale available is that of the 

municipality and, being a synthetic measure, it was not aggregated to form larger geographic units. 

Finally, we included some measures computed by INSEE on Living Standards, Income Distribution and 

Poverty based on both the 2019th reported and disposable income, available at all geographic levels 

(INSEE 2019). 

 

3. Method to compute contextual indicators 

In this section, we describe the method used to compute the indicators derived from the population 

census. The indicators from other sources were freely accessible and already computed. 

Concerning recent data based on the annual census surveys, in France there are four types of files 

available: individual and housing data derived from the main census, and individual and household 

data derived from the complementary census6. In the construction of the contextual database, we 

used all four files. 

Files containing individual-level data from the French population census are included in a huge 

database (of 30Gb of size) that is divided into smaller files. Still, even these smaller files are too big to 

be processed all at once. Therefore, we have split them up, creating a file for each département.7 

The Saphir dataset is derived from the complementary census. In this database, as in the regular 

census, the initial files are too voluminous to be processed at once and they had to be split up by 

creating a file for each département before the calculations. 

For each département’s file, we have calculated the weighted population size (i.e. denominators of 

the percentages and rates to be calculated) for each geographic unit of interest (see note 3), in order 

to retain one line for each unit. Weight variables are provided in the census files. This means 

completing the indicator creation programs for all individuals counted in the geographic level under 

                                                
6 The main census concerns all the questionnaires collected. It is therefore exhaustive for municipalities with less than 
10,000 inhabitants and covers about 40% of the dwellings in municipalities with 10,000 inhabitants or more. It 
produces a "detailed file" containing all the dwellings and individuals surveyed. The second phase of the statistical 
analysis, called "complementary", is intended to produce variables that are more complex to construct. These are the 
variables that describe the family structure of households: precise determination of the reference person in the 
household, identification, where appropriate, of families within the household and the composition of these families. 
The data are derived from automatic procedures, completed by human intervention for the most complex or special 
cases. This processing is long and costly, which is why it only concerns a sample of the questionnaires collected.) 
7 We excluded the départements outside metropolitan France (overseas départements). Moreover, to avoid the 
possibility of calculating indicators that are potentially biased because of denominators that are too small (i.e. 
population), districts with a population of 10 inhabitants or less were removed from the main database. 
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consideration. Variables are constructed by summing up the weighted number of individuals 

concerned and relating it to the relative denominator.  

In practice, the computation of indicators of the contextual database is straightforward: these are 

percentages and rates with respect to the weighted population size of each considered geographic 

level. For instance, the percentage of immigrants in the chosen IRIS (Ilots Regroupés pour l'Information 

Statistique) is obtained by dividing the sum of the weighted number of individuals born abroad and 

residing in that IRIS, by the weighted number of people residing in that IRIS: 

 

 
POP_IND: Number of inhabitants of the geographic unit (i.e. population size) 

 
POP_IND_POND: Weighted number of inhabitants of the geographic unit (i.e. weighted population 

size) 

 
PCT_IMMI: Percentage of immigrants 

 
Aggregated index: 

 
Once the indicators are computed, we iterate the indicator-creation programs over all the individuals 

counted in the considered geographic level. Subsequently, synthetic files are generated by replacing 

individual data with the aggregates derived from each geographic unit. These synthetic files are then 

stacked and six separate files are created for all the geographic units of metropolitan France. Due to 

the substantial size of the original files, these operations, while straightforward, necessitate a 

significant amount of time to be executed. 

The final contextual database comprises 48,409 lines for IRIS-level indicators, 34,849 lines for 

municipality-level indicators, 1,641 lines for bassins de vie indicators, 320 lines for arrondissement 

indicators, 287 lines for zones d’emploi indicators, and 96 lines for départements indicators. 

 

4. Dataset contents 

The current version of the contextual database includes indicators derived from the French population 

census, INSEE’s “Permanent Database of Facilities” (Base Permanent des Equipements), DREES’s and 

IRDES’s “Localized Potential Accessibility to Medical Facilities” (Indicateurs d’Accessibilité Potentielle 

Localisée) , INSERM’s “French Deprivation Index”, and  INSEE’s measures on Living Standards, Income 

Distribution and Poverty.  
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We have only included a subset of all computable indicators derived from the census. Specifically, our 

focus has been on indicators relevant to migration-related questions. These indicators are particularly 

valuable for analyzing the life trajectories and conditions of immigrants and their descendants in 

comparison to native populations. However, they may also prove useful in other socio-demographic 

research domains. 

The contextual database contains 359 indicators at the district, municipality and broader geographic 

levels. The list of the retained census-based measures is as follows (189 indicators): 

Age structure  

- Percent below 18, above 60 and 65 

Structure by nationality  

- Percentage of foreigners, of naturalized immigrants, of immigrants 

- Percentages of immigrants by (groups of) country of birth over the total population and over 

the total immigrant population 

- Country groups: Maghreb, Sub-Saharan Africa, Southern Europe, Other EU countries, 

Southeast Asia 

- Single countries8: Algeria, Morocco, Portugal, Tunisia, Italy, Spain, Turkey, Germany, United 

Kingdom, Belgium, Senegal, Romania, Madagascar, Ivory Coast, Vietnam, China, Cameroon 

Socioeconomic structure 

 Educational attainment 

- Percentage of students attending a school outside their municipality, of people with a primary 

level of education, of people with at least a secondary school degree 

 Activity rate 

- Activity rate of people aged 15 and over, of females aged 15 and over, and of people aged 15 

to 24 

 Employment rate 

- Employment rate of people aged 15 to 65, of females aged 15 to 65, and of people aged 15 to 

24 

 Unemployment rate 

- Unemployment rate of people aged 15 and over, of females aged 15 and over, of people aged 

15 to 24, and unemployment rate of immigrants 

 Status of employed persons 

- Percentage of self-, part-time, temporary, in atypical jobs, blue-collar, executive employed, of 

long-term job seekers, and of labor force that work in their municipality of residence 

Housing 

 Type of dwelling 

- Percentage of people living in a detached house, in social housing, homeowners 

 Density of the dwelling 

 Number of persons in the dwelling 

 Household type 

- Percentage of single parents, of dual-earner couples 

 

                                                
8 The choice of the countries was based on the resident population ranked by country of birth, selecting the 17 
countries with resident population above 100,000 people. The countries differ slightly for the two contextual 
databases due to data availability issues. 
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5. Linkage to survey data: the example of the Teo2 database 

The main purpose of the contextual database described above is to characterize the geographic areas 

where survey respondents currently reside, work, study, etc., as well as where they have lived in the 

past. Originally constructed to complement the "Trajectoires et Origines 2" (TeO2) survey (INED, INSEE 

2019-2020, Beauchemin et al. 2023), this section outlines the linkage procedure using this survey as 

an example. The TeO2 survey includes geographic codes for respondents' current and previous 

accommodations, their first independent accommodation, and their accommodation at age 15.  

The deterministic linkage with the contextual database is, in principle, straightforward because it was 

conducted using the geographic code (IRIS, municipality, etc.) as the linkage key. However, we 

encountered some linkage issues when the geographic codes changed over time due to merges or 

divisions of certain geographic areas. These challenges were addressed with the assistance of 

conversion tables provided by the French national statistical institute. 

The database covering a longer time span was merged not only on the level of the geographic unit but 

also the year (in which individuals address was collected to span their residential trajectories over the 

life course). Considering that yearly census information is only available from 2004 forward, these 

matches were based on the closest census year, prioritizing more recent information. There remains 

an approximative element but considering that neighborhoods often do not change within short time 

spans, we consider that the information is highly accurate.  

6. Further steps:  Dissemination and update 

The indicators described above are very useful to characterize a geographic level of interest in terms 

of its population demographic and socio-economic structure. However, given the large amount of 

indicators and the detailed geographic level at which they have been computed, it might be hard or 

even impossible to visualize them in an integrated manner. We are therefore currently designing a 

Shiny9 app that will allow researchers to select the indicator and the geographic level, and to visualize 

its gradient on the map of France. This dashboard will have an internet address and will be accessible 

to everyone. 

The entire contextual database is not yet accessible to researchers who work with other datasources 

than TeO2. However, it will become accessible in the near future through the CASD (Centre d’Accès 

Sécurisé aux Données, a secure data hub). 

Additionally, we aim to update the database with each new annual census release and other 

administrative data releases. 

The database described above has the potential to be constructed from other censuses and 

administrative sources and can be linked to all surveys that have collected geographic codes (such as 

at the municipality level) of respondents' places of residence. Therefore, the codes used to build the 

dataset are provided as an appendix to this paper to assist those interested in creating similar 

databases with other data sources. 

  

                                                
9 Shiny is an R package to build interactive web apps straight from R 
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Appendix 

We provide a brief example of a Stata script to calculate the percentage of immigrants living in a 

specific municipality. This same method is applicable to compute all other indicators. 

Firstly, we start with the crude variable on immigrant census respondents: 

·          IMMI : Indicator of immigrant 

Code Label 

1 Immigrant 

2 Non Immigrant 

 

We then create a binary variable for immigrants 

 

gen immi_dicho = (immi == 1) 

 

Then, we adjust for the census weight (ipondi): 

 

g immi_dicho_w=immi_dicho*ipondi 

 

Next, we aggregate the weighted count of immigrants for each municipality: 

 

bysort com_resid: egen com_immi_dicho_w=total(immi_dicho_w) 

 

Finally, we compute the percentage of immigrants for each municipality by dividing the weighted 

number of immigrants in that municipality by the weighted number of inhabitants and multiplying 

by 100: 

 

bysort com_resid: gen com_pct_immi=com_immi_dicho_w/com_tot_w*100 

 

This script demonstrates the process for calculating the percentage of immigrants in a given 

municipality, which can be applied to derive other indicators as well. 


