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Abstract 
The 2011 Italian population Census is based on register-supported enumeration using the list of 
registered people of municipalities (LRP1). This new Census plan has the aim, among others, to help 
Italian municipalities improve both the quality of Census returns and update processes of population 
register data. 

It is well-known that the overall efficiency of a population-registration system usually suffers in 
quality if information is not continuously updated by the Municipal Register Offices. This implies 
that administrative staff has to maintain direct contact with resident people, especially migrants who 
are not interested in notifying their changes in place of residence. For this reason, population registers 
are affected by under coverage as far as migration events do not involve a formal registration and, 
similarly, they are affected by over coverage whenever events of emigration do not cause a deletion.  

The utilisation of LRP during the Census has the advantage to more easily recognize foreigners who 
have to be deleted from the municipal population register as untraceable at the Census reference day. 
At the same time, the register-supported Census implies the critical issue due to the undercount data, 
constituted by usual resident foreigners who have not been enlisted into the population register at the 
Census date.  

The 2011 Census plan has foreseen that ISTAT provide to each municipality an auxiliary list of 
foreigners to be contacted during the survey, since they have been included into the Permits of Stay 
Archive (PSA) but not yet enrolled into the population register.  

The purpose of this paper is to highlight that information of the PSA, provided by the Ministry of 
Interior, have represented a useful source to create auxiliary checking lists at a municipal level. This 
administrative source, in comparison with LRP, reduced the population register’s undercount and 
improved the quality of the Census results of foreigners who gave evidence of their settlement on the 
municipal territory, above all in Italian metropolitan municipalities.. 

 
  

1 List of Registered People. 
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1. INTRODUCTION 
The experience matured during the past census rounds has revealed that a significant proportion of 
foreigners living in Italy is regularly missed by population censuses especially in the largest 
municipalities. For the first time the 2011 italian population census has been officially implemented 
on the basis of municipal population registers (LAC)2. This transition from a traditional 
enumeration-based to a register-assisted population census could potentially exacerbate the 
undercounting of the usually resident foreign population, because not all foreigners who live in Italy 
with a regular permit to stay require formal registration to the register office.  

In order to face the undercount data of foreigners titled to stay in Italy, the National Institute of 
Statistics (ISTAT) has implemented for 2011 population census a specific recovery plan. In 
particular, ISTAT has arranged a methodology that allows for precise and locally relevant 
georeferenced information on foreigners who had regular permit to stay in Italy but who were not 
enrolled in the population registers. The results have been collected in so-called “information 
packages on foreigners” that have been sent to the municipalities with more than 150,000 
inhabitants and other big municipalities with high proportion of foreigners. This strategy has 
allowed the municipal census offices to undertake suitable actions to improve the foreign survey.  

The main purpose of this paper is to describe the criteria and the methodology adopted by ISTAT to 
arrange information packages on foreigners by using administrative sources in addition to 
population registers. In particular, Permits To Stay archives provide auxiliary information on 
foreigners in order to support the register-assisted census that could be affected by undercount 
errors. 

Census data play an important role on population counts of italian municipalities because the 
population registers can be extensively updated only on the basis of the census results. For this 
reason the actual presence of people on the municipal territory should be continuously checked by 
local authorities. The combined efforts to increase the coverage of the census and the continuous 
population registers update are essential for the quality of population counts (Fortini, Gallo, 2009). 
This implies that administrative staff has to maintain a direct contact with every people in order to 
update demographic events which are very critical to verify, especially for migrants who usually 
don’t notify the changes in place of residence. 

The paper is organized as follows: Section 2 describes data and techniques used by ISTAT for the 
creation of information packages on foreigners settled in the biggest Italian municipalities. Section 
3 shows indicators and the main contents of the information packages. In the Section 4 is presented 
the example of municipality of Rome on how information of foreigners have been packaged by 
ISTAT for the main use of the recipients. Section 5 shows final results and outlines the next step to 
improve the coverage of foreigners in the immediate future of census rounds. 

2. DATA DESCRIPTION AND TECHNIQUES USED FOR THE CREATION OF 
INFORMATION PACKAGES ON FOREIGNERS 

The information packages on foreigners have been carried out in the 34 biggest Italian 
municipalities which collected nearly 20% of the total resident population and 28% of the foreign 
resident population in Italy (see table 1) in the beginning of 2010. According to the number of 

  
*This document has been prepared by Gerardo Gallo, Evelina Paluzzi, Federico Benassi and Raffaele Ferrara. The 
authors would like to thanks Marcella Pietrantonio who helped for the English version of the paper. 
2 Italian experts in the field of register offices called Liste Anagraficche Comunali the municipal archive of  
population register.  
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people officially enrolled in population register, foreign population of Rome and Milan was 
remarkable: respectively, about 270,000 and around 200,000 people. The proportion of foreigners 
on total resident population was equal to 15% in Milan and close to 10% in Rome, by far exceeding 
the national level (7%). On the whole the 34 biggest Italian municipalities collected more than a 
fourth of total foreign usually residents in Italy. For this reason ISTAT and census operators were 
worried about the practice to adopt on the field to increase coverage of foreign population of the 
2011 Italian census. 

The census enumeration areas represented the lower territorial level for which ISTAT provided 
information packages to support the municipal census offices during their operations. The main 
archives considered to set up the packages on foreign residents were based on the “Permits To Stay” 
databases (PS), kept by the Italian Ministry of Interior, and on the foreigners enrolled in LAC. 
People enrolled in population registers have been provided to ISTAT by municipal register offices 
(8,100 units) to send census forms to the respondents. The reference date was 1st January 2011 for 
both administrative sources mentioned. 

The individual records of LAC have been matched to PS records by using a single-key deterministic 
approach. The tax code (codice fiscale) was used as key variable of record linkage but not always 
has been possible to use it as unambiguous key matching. In fact, tax code was missing in some 
LAC (about 50,000 records out of 60 million usual residents) and more frequently in PS records 
(about 300,000 out of 4 million records). These gaps have required more passages using a more 
extended probabilistic multiple-key. In these cases, the “personal data” of foreigners available in the 
single records have been associated to the tax code, only partially assumed,3 (Gallo, 2010).  
Moreover, the population register data have been checked before the record linkage process of the 
variables matched to the PS data (that is, name, family name, tax code, gender, date and place of 
birth) and to the information connected to the country of “foreign” citizenship.  
 

The final process of record linkage provided individual data of PS records not linked to LAC 
because some foreigners authorized to stay in Italy haven’t applied for formal registration to 
municipal register offices. Foreigners not linked to LAC have been named as “PS residual records” 
and they provided useful information such as the home address which has been locally 
georeferenced to the census enumeration areas. Final results of record linkage operations 
concerning the 34 examined municipalities showed that foreign people, considered as under-
coverage of LAC, amounted to 486,000 individuals (see table 2).  

  
3 Before the record linkage operation, quality check has been curried out on PS databases with reference to possible 

duplications of records and the reliability of variables included (Fortini, Gallo, Benassi, Mancini, Marcone, 2011). 
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Table 1 – Selected municipalities and their resident population at 1st January 2010 according to citizenship 
Municipalities Total resident population Foreign resident population Incidence of foreigners (%) 
Rome 2,743,796 268,996 9.8 
Milan 1,307,495 199,322 15.2 
Naples 962,940 27,481 2.9 
Turin 909,538 122,946 13.5 
Palermo 656,081 18,188 2.8 
Bologna 377,220 43,664 11.6 
Florence 368,901 46,268 12.5 
Catania 295,591 8,619 2.9 
Verona 264,475 35,263 13.3 
Padua 212,989 28,391 13.3 
Trieste 205,523 17,190 8.4 
Brescia 191,618 33,571 17.5 
Prato 186,798 26,317 14.1 
Parma 184,467 23,868 12.9 
Modena 183,114 24,918 13.6 
Reggio Emilia 167,678 26,508 15.8 
Perugia 166,667 20,270 12.2 
Livorno 160,742 8,756 5.4 
Ravenna 157,459 17,190 10.9 
Cagliari 156,951 4,857 3.1 
Rimini 141,505 14312 10.1 
Ferrara 134,967 9,303 6.9 
Monza 121,545 11,642 9.6 
Latina 118,612 8,214 6.9 
Bergamo 118,019 15,710 13.3 
Forlì 117,550 12,483 10.6 
Vicenza 115,550 17,763 15.4 
Trento 115,511 12,185 10.5 
Terni 112,735 10,891 9.7 
Novara 104,363 11,764 11.3 
Bolzano 103,135 12,524 12.1 
Piacenza 102,687 15,908 15.5 
Ancona 102,521 10,708 10.4 
Arezzo 99,503 11,130 11.2 
Total of 34 Municipalities 11,468,246 1,177,120 10.3 
ITALY 60,340,328 4,235,059 7.0 
% 34 Municipalities  19.0 27.8   

 
Table 2 – Final results of record linkage procedures between LAC data on foreigners and Permits To Stay 

archives of the 34 Italian largest municipalities. Data are referred to 1st January 2011 

Municipalities N. records of 
LAC     [a] 

N. records of PS archives                             
[b] 

N. records PS-LAC 
linked by tax code                        

[c] 

PS residual records                       
[d] 

% PS residual records                                        
[d]/[b]*100 

Rome 331,331 245,241 114,339 130,903 53.4 
Milan 217,326 199,014 106,957 92,066 46.3 
Turin 129,106 76,225 48,246 28,009 36.7 
Florence 49,914 50,911 23,396 27,514 54.0 
Bologna 48,466 39,570 20,313 19,257 48.7 
Verona 37,507 26,875 17,667 9,208 34.3 
Brescia 34,872 36,613 18,375 18,243 49.8 
Naples 34,859 38,072 16,716 21,361 56.1 
Padua 31,299 24,890 15,363 9,527 38.3 
Reggio Emilia 28,956 25,850 16,041 9,809 37.9 
Prato 28,921 30,590 15,267 15,323 50.1 
Modena 27,154 23,758 13,810 9,948 41.9 
Palermo 26,563 17,394 11,547 5,848 33.6 
Parma 26,310 21,475 15,511 5,964 27.8 
Perugia 22,204 16,663 10,005 6,658 40.0 
Ravenna 18,510 13,083 9,179 3,904 29.8 
Trieste 18,390 16,415 7,688 8,727 53.2 
Vicenza 16,330 16,252 9,178 7,074 43.5 
Bergamo 15,571 16,683 9,630 7,053 42.3 
Piacenza 14,960 13,234 8,969 4,269 32.3 
Rimini 12,532 14,664 8,299 6,365 43.4 
Novara 11,733 10,327 7,744 2,583 25.0 
Bolzano 10,940 10,944 6,775 4,169 38.1 
Monza 10,631 10,673 6,447 4,230 39.6 
Trento 10,529 10,241 6,811 3,430 33.5 
Catania 10,500 10,636 4,853 5,790 54.4 
Livorno 10,073 7,443 5,470 1,974 26.5 
Forlì 9,798 9,305 5,857 3,448 37.1 
Ancona 9,290 9,361 5,848 3,513 37.5 
Ferrara 8,200 8,273 5,718 2,555 30.9 
Terni 7,149 6,917 4,924 1,993 28.8 
Arezzo 6,752 6,368 4,128 2,240 35.2 
Cagliari 5,593 4,589 3,134 1,455 31.7 
Latina 3,724 4,251 2,064 2,187 51.4 
TOTAL 1,285,993 1,072,800 586,269 486,597 44.7 
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This figure mean that over 40% of the records included into PS archives at the beginning of 2011 
should have handle by municipal census office for census purposes. 
 

3. INDICATORS AND MAIN CONTENTS OF INFORMATION PACKAGES ON 
FOREIGNERS  

Subsequently, the aim was to define, for each municipality, accurate indicators to identify the 
census enumeration areas with high concentration of foreign presence. In particular, it has been 
computed the three following indicators: 

1) Foreign population density per sq. km. on the basis of foreigners in LAC plus PS residual 
records of foreigners;  

2)  Incidence of foreigners originated from LAC (foreigners in LAC plus PS residual records of 
foreigners) on total resident population defined as population of LAC plus PS residual 
records of foreigners;  

3) Incidence of foreigners originated from PS (PS residual records of foreigners) on total 
resident population defined as above-mentioned. 

Each indicator gave rise to distribution of values by census enumeration areas. These values have 
been grouped into the classes of “high”, “medium” and “low” level of density and similarly for 
incidence of foreigners by using quantile method of classification.  

The next step has carried out, for each municipality, a double entry matrix of data by crossing the 
values of two selected indicators chosen according to the combined “significance” of their related 
information (see table 3).    

Table 3 – Reference model of matrix for a generic municipality 
                    Incidence of  
                         Foreigners 
                  
Foreign population 
density x sq. km. 

 
 

High 
 
 

 
 

Medium 

 
 

Low 

    
 

Total Row 

High n11 n12 n13 n1. 
Medium n21 n22 n23 n2. 
Low n31 n32 n33 n3. 
Total Column n.1 n.2 n.3                 Totenumeration_areas 

 
The census enumeration areas which showed “high incidence” and “high density” of foreigners on 
the cross referencing matrix (n11) should have alerted the municipal census offices.  
 
The measure placed on the rows is an indicator of “foreign population density” according to each 
census enumeration area. It is given by the ratio between foreigners living in a census enumeration 
area (Fj) and the surface in square kilometers of the same census enumeration area (sq. Kmjenum_area). 
Fj was defined as the sum of foreigners enrolled in LAC and PS residual records of foreigners (that 
is, PS records not linked to LAC records). It could be written as follows:   
 

            1. Fj / sqKmj_enum_area  where        Fj = Fj
LAC + Fj

PSresidual. 
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The second measure placed on columns is an indicator of “foreign population incidence” according 
to each census enumeration area and it could be computed as the following two ways: 

• by the ratio between the total number of foreigners living in a census enumeration area (Fj), 
as defined above (1), and the usually resident population (Italians and foreigners) plus PS 
residual records of foreigners (LAC + FPSresidual). It could be written as follows: 
 

 2. Fj / LACj + Fj
PSresidual

 . 
 

•  by the ratio between PS residual records of foreigners living in a census enumeration area 
(Fj

PSresidual) and the usually resident population of LAC (Italians and foreigners) defined as 
above-mentioned (2) . It could be written as follows: 

 

   3. Fj
PSresidual / LACj + Fj

PSresidual . 

Therefore, the information packages on foreigners included three cross tabulations containing, at 
macro level, the number of census enumeration areas and the corresponding amount of foreigners 
living there according to three classes of density and incidence: low, medium and high level.  
 

4. AN EXAMPLE OF INFORMATION PACKAGES ON FOREIGNERS: THE CASE OF 
ROME  

The case of the municipality of Rome is only an example of information package on foreigners 
which ISTAT provided even to the other 33 municipal census offices. Taking into account the high 
level of incidence in association with the high level of density of foreigners, the number of census 
enumeration areas that census operators should have surveyed was equal to 1,355 units and the 
possible amount of foreigners to recover was more than 100,000 individuals (see table 4.1).  

Table 4.1 – Number of census enumeration areas and foreigners of the municipality of Rome by levels of 
incidence and density  

Density of 
foreigners 
per sq.Km 

Incidence of foreigners originated from LAC on total resident population 

Low  Medium  High  Total 

N. of census 
enumeration 

areas 

N. of 
foreigners in 

census 
enumeration 

areas 

  
N. of census 
enumeration 

areas 

N. of 
foreigners in 

census 
enumeration 

areas 

  
N. of census 

enumeration 
areas 

N. of 
foreigners in 

the census 
enumeration 

areas   

N. of census 
enumeration 

areas 

N. of 
foreigners in 

the census 
enumeration 

areas 
Low 936 760  541 5.426  368 4.353  1,845 10,539 
Medium 626 5,600  4,272 111,131  1,218 55,830  6,116 172,560 
High 8 386  2,151 101,838  1,355 117,157  3,514 219,381 
Total  1,570 6,745  6,964 218,395  2,941 177,340  11,475 402,480 
             
Following the same approach for PS residual indicator, foreigners authorized to stay in Rome who 
were not enrolled in the municipal register office amounted to around 35,000 individuals who could 
be recovered in 1,569 census enumeration areas (see table 4.2). The geographical distribution of 
these foreigners on municipal territory was reported in figure 1. 
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Table 4.2 – Number of census enumeration areas and PS residual records of the municipality of Rome by 
priority level of incidence and density of foreigners  

Density of 
foreigners 
per sq.Km 

Incidence of foreigners originated from PS residual records on total resident population 

No cases  Normal priority  High priority  Total 

N. of census 
enumeration 

areas 

N. of PS 
residual 
records 

 in census 
enumeration 

areas 

  
N. of census 
enumeration 

areas 

N. of PS 
residual 
records 

 in census 
enumeration 

areas 

  
N. of census 

enumeration 
areas 

N. of PS 
residual 
records 

 in census 
enumeration 

areas   

N. of census 
enumeration 

areas 

N. of PS 
residual 
records 

 in census 
enumeration 

areas 
Low 1,459 -  175 499  211 778  1,845 1,277 
Medium 1,776 -  3,029 17,018  1,311 17,607  6,116 34,625 
High 301 -  1,644 13,646  1,569 34,924  3,514 48,570 
Total  3,536 -  4,848 31,163  3,091 53,309  11,475 84,472 
             
Figure 1 – Map of the census enumeration areas of the municipality of Rome with high incidence and high 

density of foreigners 
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Therefore, combining data on high concentration of foreign presence and high density of foreign 
population, ISTAT defined the census enumeration areas that should have been the subject of a 
careful design by the biggest municipalities. According to instructions of ISTAT, municipal census 
offices had to select and assign specially trained enumerators, even taking into account the 
territorial distribution of foreigners by citizenship. Moreover, ISTAT suggested to prepare specific 
communication campaign with the aim to optimize the contact of the survey network in the census 
enumeration areas with high level of density and incidence of foreigners. 

5. MAIN RESULTS  

In Italy the transition from a traditional enumeration-based to a register-assisted census could have 
induce an undercount of a great number of foreigners who were entitled to receive a census form 
but never have received one. The 2011 population census has planned to use auxiliary archives to 
guide a selective field search of foreigners expected to be living within municipal borders but not 
yet enrolled in population registers. The “Permits To Stay” archives were the primary instruments 
which have been used to fill population register’s information gaps on foreign residents.  

The paper has illustrated how ISTAT constructed information packages on foreigners to support the 
biggest municipalities in recovering action on foreigners.  

The total recovery of the foreigners living in Italy was equal to 31,400 persons, that is the 6,5% of 
the residuals Permits to Stay but this is not the result ISTAT expected. In particular, Florence 
recovered about the 30% of the residual PS, the 40% was recovered by Prato and Reggio Emilia, 
the 53,5% was recovered by Perugia and the 77,6% by Forlì. Rome and Milan recovered the 1,6% 
and the 0,5%% respectively (see table 5). 
Table 5 – Foreigners supposed to be recovered in the 34 biggest municipalities during the 2011 population census  

Municipalities PS residual of foreigners recovered  
by municipal census offices  

% of foreigners recovered  
on PS residual  

of foreigners 
Rome 2,098 1,6 
Milan 446 0,5 
Turin 269 1,0 
Florence 8,492 30,9 
Bologna 50 0,3 
Verona 12 0,1 
Brescia 8 0,0 
Naples 438 2,1 
Padua 107 1,1 
Reggio Emilia 3,927 40,0 
Prato 6,042 39,4 
Modena 38 0,4 
Palermo 115 2,0 
Parma 23 0,4 
Perugia 3,565 53,5 
Ravenna 33 0,8 
Trieste 2,338 26,8 
Vicenza 27 0,4 
Bergamo 13 0,2 
Piacenza 4 0,1 
Rimini 109 1,7 
Novara 8 0,3 
Bolzano 623 14,9 
Monza 6 0,1 
Trento 15 0,4 
Catania 28 0,5 
Livorno 1,532 77,6 
Forlì 4 0,1 
Ancona 25 0,7 
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Ferrara 15 0,6 
Terni 6 0,3 
Arezzo 18 0,8 
Cagliari 958 65,8 
Latina 8 0,4 
TOTAL 31,400 6,5 
 

The Post Enumeration Survey (PES) showed that about 650 thousand individuals have not been 
counted in the italian census of 2011 and about 80% of them have the foreign citizenship. In light of 
these results, we can state that the recovery of the foreigners not enrolled in the municipal registers 
is even more reduced. Furthermore these results have highlighted that, for next census rounds, the 
municipalities will have to carry out common, standard actions to improve the recovery of the 
foreign population, such as the information packages on foreigners. Ultimately, the use of this 
instrument by the municipalities were completely experimental so ISTAT does not know how it has 
been used and which municipalities actually used it. For the next censuses ISTAT will have to 
supervise all the actions and the procedures carried out by the municipalities to optimize the whole 
survey process. 
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