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I. Introduction 

1. In carrying out their population censuses, national statistical authorities are guided 

by international recommendations. For countries belonging to the UNECE region, the 

Conference of European Statisticians Recommendations on Population and Housing 

Censuses 2010 (hereinafter CESR), published in 2006 by UNECE, were the international 

recommendations of reference during the 2010 round of censuses. These recommendations 

were also the major input for the European Union (EU) regulation on population and 

housing censuses and its implementing measures, which ruled the latest census exercise in 

at least 30 countries of the UNECE region (those belonging by then to the European 

Economic Area). In other regions of the world, the Principles and Recommendations for 

Population and Housing Censuses issued by UNSD (2008) were the international 

recommendations of reference. 

2. A core decision in a census exercise is the choice of the population of reference. Its 

implications are far-reaching and can touch the very heart of the institutional setting of a 

country, its socio-economic planning and allocation of public resources, and more besides. 

The population definition is for the census what the genome is for the organism: a single 

mutation can have far-reaching consequences. 

3. The analysis carried out in TF-PEGC1 (2013a) has shown that the population 

concept recommended in the CESR would benefit from further clarifications. Some such 

clarifications were proposed in TF-PEGC (2013b), although these amendments were not 

meant to alter its fundamental characteristics. The work presented in these two documents 

is along the lines of what was previously established in the international recommendations. 

4. For the more statistically advanced countries, the distinction between population 

census and annual statistical production on demographic and socio-economic matters is 

becoming progressively less clear. Some of these countries are already capable of 

replicating a census every year, and the distinction between this exercise and the annual 

statistics is perhaps still present in the extent of the information produced, but no longer in 

the method of production. For those countries which are not yet at that stage, the census is 

still the backbone of the annual socio-economic statistics production, and any change in its 

characteristics affects that production in the following inter-census years. Any discussion 

on census definitions must therefore inevitably consider the impact on annual demographic 

and socio-economic statistics, and vice versa. 

5. In the context of census exercises, it should be kept in mind that national purposes 

may well take to the adoption of population concepts other than the internationally 

recommended one. However, for the sake of cross-country comparability, an internationally 

agreed definition must be applied. This may result in the production of data about two or 

even more populations of reference. The optimal situation is obviously when the population 

concept used for international comparison purposes fits the national purposes as well. 

6. This paper aims to initiate the discussion on a new concept of population which 

could be applied for international statistical purposes. By trying to solve some of the 

problematic issues of the currently recommended definition of population – the usually 

resident population – which is often approximated or even replaced by alternative national 

concepts, it also aims to foster the discussion on the adoption of a single population 

definition at national and international level. 

  
1 UNECE Task Force on 'Population To Be Enumerated and Geographic Characteristics'. 



7. In the following, the reader is assumed to be familiar with the content of TF-PEGC 

(2013a, 2013b) as well as with the chapter 3 of the CESR (UNECE 2006:35-39, from §157 

to §179) and chapter V of UNSD Recommendations (UNSD 2008:99-106, particularly 

from §1.461 to §1.468). 

II. A brief literature review 

8. Despite its paramount importance, the definition for statistical purposes of a concept 

of population has received relatively little attention in scientific literature, and this attention 

has not always been helpful from the statistical point of view. For instance, Ryder (1964) 

describes the basic population model, where “population is characterized as an aggregate 

of individuals which conform to a given definition. This definition is ordinarily at least 

spatial and temporal in specificity.” (Ryder 1956:448).  

9. In fact, the definition of population has traditionally been a question for official 

statisticians. Already around 140 years ago, Brown reported the decisions taken by the 

International Statistical Congress about the population definitions to be used in population 

censuses: de facto, usual residence and de jure, the first being recommended by then, 

“…seeing the impossibility of establishing uniform rules, and the great diversity of 

legislation which prevails in different countries at different times…” (Brown 1872:443) as 

for the usually resident and the de jure population. It is interesting to note that this was also 

meant to put an end to the discussions about population concepts, which had apparently 

already been underway for about twenty years. 

10. Quite surprisingly, various UN recommendations exist about vital events, 

international migration and demographic methods, but there are no dedicated publications 

at an international level on the definition of population. Population concepts are essentially 

dealt with in the population census exercises and related recommendations, probably due to 

the fact that, historically, the population census was the moment in which the population – 

by whatever concept – was measured. In TF-PEGC (2013a) there is a short summary of the 

evolution over recent years of the internationally recommended population concept (the 

‘usually resident population’). It emerges that the ‘usually resident population’ concept has 

been slowly overtaking the ‘present population’ concept starting from the 1980s, to become 

the recommended population concept in the latest two census rounds. 

11. At national level, a country where the population concept to be used in census 

exercises has been quite widely discussed is the United Kingdom, in particular by the 

Office for National Statistics (ONS), which has published various reflections on the matter. 

For instance, Baker (2004) analyses the pros and cons of alternative population bases, 

focusing on the comparison between ‘present’ and ‘usually resident’ populations; Jones and 

Chapell (2004) look at the measurability of population, also between censuses, and possible 

ways forward; Smith and Jefferies (2006) advocate the adoption in the census of more than 

one population base to better meet users’ needs; Smallwood (2011) shows how alternative 

population outputs can be obtained from the enumerated population. A more skeptical view 

is in Redfern (2004), who criticizes the ‘fuzziness’ of the definition of ‘usual residence’. 

12. As the UNECE Experts Group on Population and Housing Censuses is a major 

forum to exchange views about census matters, some papers discussed there include some 

reference to population issues. Among them, Prokic (2004) and Vukmirovic and Stankovic 

(2004) argue the importance of the household as primary reference for the allocation of the 

usual place of residence of a person living somewhere else, and claim that the blind 

application of the rules for the usual residence may bias the picture of the family structure 

in a country, as well as leading to a higher risk of under-coverage for those persons living 

away from their family. The U.S. Census Bureau (2004) instead provides the operational 



rules they applied in their census 2000 exercise to define the place of residence, while 

Statistics Iceland (2010) does an interesting assessment of the impact of using the registers, 

mostly based on the concept of legal or registered residence, for the estimation of the 

usually resident population. 

III. Some difficulties about the usually resident population 
concept 

13. As reported above, the population definition recommended in the CESR is the 

usually resident population. However, this concept may turn out to be difficult to apply. 

Such difficulties may be due to a variety of reasons such as its theoretical basis, the 

available data sources and, not least, a conceptual vacuum for some problematic cases. 

14. The criterion of usual residence place where the person spends his/her daily rest 

means in fact the presence in that place. It is self-evident that under normal conditions it is 

not possible to monitor the actual presence for each person and for each day. In general, in 

census exercises, the ‘verification’ is either based on a self-declaration of the person or 

implicitly derived from registered information; in annual statistics, the individual person is 

never asked, and the usually resident population is either estimated by means of the 

demographic balancing equation or again from the registered information. As a matter of 

fact, the usual residence is never directly verified. 

15. Assuming that the usual residence is correctly applied, a person may be absent from 

a country for just a little less than one year and still be included in the population estimate. 

While this is perfectly consistent with the definition of usual residence, it sounds less 

straightforward to a common user, who may find it difficult to accept that a person who has 

never been there for about a year is still part of the population for the same period. The 

criterion of ‘continuous period of time’, whilst consistent with the definition of ‘migrant’, 

may thus produce some unsound outcomes. 

16. In principle, the application of the criterion of usual residence does not always 

prevent double counting in different countries. For instance, a person may be first 

enumerated in country A, where (s)he has been living for at least 12 months; after that, the 

person may move to a country B with the intention of living there, where (s)he is again 

enumerated (this time by the country B census organisation); the person may then change 

his/her personal plans and move to a further country C, where the ongoing enumeration 

would catch him/her again; etc. In these three countries, that person would always be 

included in the usually resident population, although – to be precise – the date of reference 

of the census should actually make the difference. What causes a potential conflicting 

situation is the shifting of the time frame of reference, which in the first country is shifted 

backward in time (the past 12 months), while in the other countries it is shifted forward in 

time (intention of stay for the next 12 months). In the latter case, because the ‘intention’ is 

just a personal matter, changes may occur to the original plans. Pushing this reasoning to 

the very extreme, one can move to a different place every day, with the intention of staying 

there for one year. 

IV. Guiding principles for a definition of population  

17. In looking for an alternative concept of populations, some principles could be 

adopted to guide its definition. The following have been considered for this study: 



a) Global Coverage: when applied on world scale, each person of the world 

population is allocated to one and only one unit of the defined geographical 

partition. 

b) Single regional attribution: within a defined geographic region, composed by 

more geographic units of reference, each eligible person is allocated to one and 

only one geographic unit; however, the allocation of non-eligible persons is left 

undefined (attribution to extra-entity). 

c) Objective criteria: the allocation of a person to a geographic entity is based on 

objective criteria and not on criteria referring to feelings, opinions or any other 

subjective element. 

d) Parsimony: the number of criteria used for the allocation of the persons to a 

geographic entity is as small as possible. 

e) Easiness: the criteria of allocation should be as easy as possible to apply. 

f) Timeliness: given their role in many derived indicators, the production of data 

on population should be as quick as possible. 

g) Verifiability: it must be possible to verify objectively the population figures. 

18. By eligibility it is here meant that a person may need to meet (additional) predefined 

requirements to be considered for inclusion in the population. 

V. A theoretical framework for an 'ideal' concept of population 

19. An intuitive starting point to define a population is simply to consider those 

individuals who are present on a given territory. By their actual presence, those persons are 

likely to experience a multiplicity of interactions relevant for much policy planning: they 

may work in a local company, attend educational courses, receive health care, use 

administrative services, commute by public transport and so on.  

20. During a period of time, the number of persons present in a defined territory 

(country, region, etc.) is usually continuously changing. As an example, Figure 1 shows the 

growth over one year of a theoretical population of 100,000 persons, assuming a growth 

rate of 1% per year. The thick black line represents the annual trend, while the tiny irregular 

grey line shows the daily variations of the number of persons present on the territory2.  

 

  
2  For the sake of simplicity, it is assumed that those variations occur randomly. On the contrary, there 

may well be the case of territories where the larger part of daily variations is non-random, for instance 

due to the commuting within cities (or even countries) on working days; further, variations may also 

follow seasonal patterns (e.g., touristic inflows, seasonal workers, etc.). 



Figure 1: theoretical example of daily variation of the present population 

 

 

21. The population at any given moment in time is therefore a single value from the 

present population changing in continuous time. In principle, such a moment in time should 

be exactly defined: for instance, the number of persons present in a geographical area at 

12:00 of a working day is probably different from the one present at midnight. 

22. A measure of the population referring to a selected period must include the duration 

of their presence. This can be seen as the number of persons who have been actually present 

on the territory, times the duration of their presence in that same period, i.e. a weighted sum 

of the present persons, the weight being the duration of their presence. Given that the 

reference to an annual time frame is a fairly common standard, the population measure is 

better expressed in 'person-years' units (PY).  

23. The concept of person-years is central in demography, where the number of events 

occurring during a given period is often related to the persons 'exposed to the risk', meaning 

the persons who may experience the event being considered. The denominator of these 

occurrence-exposure rates is in fact measured in person-years (here the exposure referring 

to the duration of the presence in the territory). 

24. From the geometrical point of view, the population in person-years is the area under 

the irregular line in the Figure 1, given by the height (the number of persons present at any 

moment in time, Nt) times the width (the duration of their presence in fractions of a year, 

dt):     ∫     . If the population size does not change during a whole day, or taking its 

average daily value, each moment in time (each day) contributes for 1/365 to the total3: 

    ∑     
 

   
. 

  
3 For 1/366 in leap years. 



25. The population size changes at any moment in time due to vital events and to entries 

and exits of persons to/from the selected geographical area. These flows could be 

represented by means of the following entries-exits matrix, referring to a generic year: 

Table 1: entries-exits population matrix for the year t 
  Month of exit  
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For the sake of simplicity, Table 1 reports the months in the header row and column, but it 

could actually be computed using the days of the year, or any other sub-period of time. 

Each row gives the number of persons who have entered the given territory each month, the 

first row under the header giving those who are already present at midnight at the end of the 

previous year. The columns correspond to the month of exit, the last column reporting those 

who have not left the territory by midnight at the end of the selected year. The grey cells 

correspond to impossible combinations. As a further simplification, it is assumed that all 

movements, either entries or exits, occur on the last day of the month, and therefore the 

cells corresponding to the same month for entry and exit are also considered impossible 

combinations, although a person may well enter and leave within the same month.  

26. If the entries-exits table was available, the total number of person-years could then 

be easily computed (computations are here done in days): 

a) Each person who was always present from the end of the previous year until the 

end of the selected year, without exiting from the territory, counts for 1 person-

year. 

b) Each person who was present at the end of the previous year but left during the 

selected year counts for the fraction of person-year corresponding to the amount 

of time spent in the country. For instance, a person who left in (end of) March 

would count for a quarter of person-year, because 

(31+28+31)/365=90/365=0.25. 

c) Each person who was not present at the end of the previous year but was present 

at the end of the selected year also counts for the fraction of person-year 

corresponding to the amount of time spent in the country. For instance, a person 

who arrived in (end of) June would count for half of person-year, because 

184/365=0.50. 

d) Each person who was neither present at the end of the previous year, nor at the 

end of the selected year, thus moving in and out within the year, also counts for 

the fraction of person-year corresponding to the amount of time spent in the 

country. For instance, a person who arrived in (end of) April and left in (end of) 

August would count for about one third of person-year, because 123/365=0.34. 

Assuming again that the population size does not change during a whole day, the 

computation of person-years can be done by the following formula: 



    ∑
(     )

   
      

   

     

 [1] 

where       is the number of persons present from the day i to the day j of the year t, day 0 

being the end of the previous year (t-1) and day 366 the first day of the following year 

(t+1). For those present the whole year, it is i=0 and j=366 and thus each person counts one 

full person-year; for those leaving the first day (i=0 and j=1) there is no unit of time 

attributed; for those leaving the last day of the year (i=0 and j=365) the fraction of person-

year is 364/365. In case of leap year, the formula is adapted accordingly. 

27. The data requirements to fill in the Table 1 are most probably over-ambitious for a 

widespread application. A country should not only have a complete monitoring of all 

movements of the persons, but also a statistical system capable to collect and compile those 

data. However, that ‘ideal’ population definition is a theoretical framework in which it is 

possible to search for applicable conditions. 

28. The first simplification from the more general case is that only those persons who 

stay for a defined period of time are actually included in the computation. Let the required 

duration of stay be a period of 3 months /90 days, regardless of such staying occurring full 

or only partially in the year of interest. The entries-exits matrix shown in Table 1 then 

becomes as follows, where the same assumption applies that all movements occur at the 

end of the month: 

Table 2: entries-exits population matrix for the year t for a population staying at least 3 months 
   Year and month of exit 

 Year  t t t t t t t t t t t t t+1 t+1 t+1 t+1 
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29. The reading of the Table 2 requires a bit of additional care:  

a) A person who was present at the end of previous year is counted only if (s)he 

has been on the territory for at least 3 months: hence, those leaving in the first 

three months are included only if the overall duration of stay, extended 

backwards, is of at least 3 months.  

b) Likewise, those who have arrived in the last three months of the year are also 

excluded from the computation of person-years, if they leave in the first months 

of the following year, because they have not reached the minimum duration of 

stay. Persons arrived in December of the selected year are included in the 

computation of person-years (with a weight of 31/365) only if they leave not 

earlier than April of the following year, those arrived in October only if they 

leave not earlier than February of the following year (with a weight of 82/365). 



c) Persons arrived between January and September are included in the 

computation of person-years provided that they have been staying for a period 

not shorter than 3 months. 

30. The formula for the computation of the person-years does not change. What changes 

is the number of persons      
   (the superscript 90 meaning the number of days of duration of 

stay) who meet the requirement, being      
        . 

31. The number of persons whose stay is of at least 3 months is a data which may be 

more available across countries. This is usually the period of time for which a residence 

permit or a visa is required to stay in the country. Even in the case of EU citizens, who can 

freely move to another Member State, for durations of stay of 3 months and more they are 

usually required to declare their presence to the local authorities and to produce evidences 

about reasons of stay (work, study) and financial autonomy. If not an authorization, there is 

therefore at least a declaration by the person of his/her presence in the country. 

32. If the exact date(s) of (declared) arrival/departure is (are) not available, it is 

necessary to approximate. The maximum approximation is the attribution or the not 

attribution of a person to a territory for the whole year. This may be done by considering, as 

a rule-of-thumb, where the person has spent most of his/her time during the year. A more 

restrictive criterion is to assess whether the person has spent most of the year in the 

territory. 

33. It may be useful to clarify that the criterion of ‘most-of-the-time’ during a year is 

different from the one based on ‘most-of-the-year’. In fact, the latter requires that a person 

has been present (in the sense defined above) for the majority of the year (more than 6 

months), while the former requires a comparative assessment, identifying in which territory 

the person has spent the largest period of time during a year, which could also be shorter 

than 6 months. In mathematical terms, the application of the ‘most-of-the-year’ criterion 

corresponds to the usual rounding of a decimal figure to an integer: an individual i who has 

been present in the territory for most of the year has in fact          . The criterion of 

‘most-of-the-time’ has the property of global coverage, while the criterion of ‘most-of-the-

year’ only satisfies the single regional attribution4. 

34. In a virtual situation of recording of people’s moves in continuous time, the only 

moment of the reference year in which it is possible to assess whether the person has spent 

the majority of his/her time on the territory is the end of the year. At that moment, instead 

of computing a sum weighted with the fractions of year of presence on the territory, it is 

computed a simple sum where to person having been on the territory for most of the 

time/year it is attributed the unitary weight, while all the others have a zero weight. 

35. In this context, the estimate 'at the end of the year' must be properly interpreted. This 

is an estimate of the person-years spent on the territory, obtained by rounding of the 

fractional periods. Therefore, it does not refer to a specific moment in time (namely, the 

end of the year), but it refers to the whole year. The end of the year is only the virtual 

moment in which the information necessary for the computation becomes theoretically 

available, but it is not the reference time. Given the theoretical nature of the rounded 

population above, it does not matter here if we consider the most-of-the-year only for 

eligible persons (i.e., those who are present for a continuous period of at least three months) 

or for the entire present population, irrespective of the duration of stay. 

  
4 The eligibility criterion here is the condition of having spent a period of more than 6 months in the 

territory. 



36. There is another option to estimate the person-years. If the information is only 

available with reference to given moments in time, then it is possible to apply common 

formulas to get the person-years for the period of interest. Let us assume that at the end of 

the year it is known the number of persons who are present on the territory and have been 

there for most of the time. A further approximation is to consider those who are present at 

the end of the year, have been present for the majority of the year and – further – have been 

present without interruptions for at least 90 days including the end of the year. 

37. It is important to correctly understand the conceptual difference between these three 

population groups all built upon the criteria of ‘most-of-the-year’:  

a) the first group simply takes all persons who have spent most of the year in the 

territory;  

b) the second group takes all person present at the end of the year and have spent 

in some way the majority of the year in the territory, and it is therefore a 

subgroup of the previous one because it adds the condition of presence at the 

end of the year;  

c) the last group is in turn a subgroup of the previous one, composed of those who 

have spent most a defined (sub)period of 90 days (including the end of the year) 

with no interruption. 

The first group includes also those who were present during the year but not at its end, and 

thus an estimate of the person-years is directly obtained with the formula presented above. 

Focussing on the two latter groups, a person who has been present on the territory for 2 

months every three (absent in January and present in February and March, absent in April 

and present in May and June, etc.) is part of the former group, because of an overall 

presence of 8 months, but not of the latter, because the uninterrupted presence until the end 

of the year is only of two months; a person present at the end of the year who has been 

there since at least 183 days (6 months + 1 day) is included in both groups. For the 

inclusion in the very first group, the condition of presence at the end of the year is dropped. 

38. The latter two populations refer to a precise moment in time and therefore they can 

be considered as population stocks of eligible persons at a given moment. The former group 

keeps instead its nature of estimate of person-years, and as such referring to a period of 

time (year) rather than to a specific moment. 

39. From basic demography, given two population estimates referring to given moments 

in time, the person-years can be estimated using the following formula: 

  ̂[     ]  
(       )  (     )
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where N is the eligible population size at the given moment in time. If    refers to the end of 

the year, then the formula simplifies as follows: 
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40. Given the year of interest, estimates of person-years can be also obtained using the 

simple arithmetic average of the eligible population sizes at the end of the reference year 

and of the previous year, or taking the mid-year eligible population size. However, attention 

should be given to the fact that these latter are estimates of the person-years, and not 

person-years themselves. 



41. In summary, the person-year is a proper measurement unit when reference must be 

made to a population over a period of time. The present population expressed in person-

years can be approximately estimated by restricting the eligibility criteria and/or by using 

specific formulas. Whether the population at a given moment in time is required instead, 

the end of the year, meaning the exact midnight of 31 December, is a critical moment, 

which can be used both as reference time or as person-years estimation input. 

42. What has been presented above can be applied, mutatis mutandis, to any 

disaggregation of the total population size. Very likely, in the large majority of the cases, a 

breakdown by sex and single age will meet all practical needs. In case of changeable 

characteristics, the computations of person-years could be repeated accordingly for each 

sub-category, provided that the necessary data are available. Otherwise, for the sake of 

simplicity, it may be assumed that the category status occupied by the person at the end of 

the year is the one to be applied for the whole year. Specific assumptions may be 

formulated for characteristics whose changes are concentrated in particular periods of the 

year (e.g., educational attainment).  

VI. A new population concept: the annual resident population 

43. The previous section has set a theoretical framework for the definition of a 

population of interest and its measurement. However, apart peculiar cases (e.g., touristic 

areas), the interest is usually on persons living in the territory rather than on occasional 

visitors. In fact, for planning purposes there may be less interest to those persons who are 

only temporarily present. A point to be clarified it is what is meant by 'temporarily'. 

44. The criteria of most-of-the-year advanced above may be not enough to establish a 

solid link between the person and the territory. This is more likely taking place when the 

presence is without interruption(s). A criterion for eligibility as for the inclusion in the 

population could thus be based on an uninterrupted period of stay. 

45.  A common threshold across countries for allowing temporary presence on the 

territory is usually up to a maximum of three months, mainly for touristic purposes. Above 

this threshold, a formal permission (visa or residence permit) issued by the relevant 

authorities are normally required.  

46. This applies as well as for the right of European Union citizens and their family 

members to move and reside freely within the territory of the EU Member States. While 

they have freedom of movement within the EU, their settlement for a period longer than 3 

months requires the production of pieces of evidence about work, study, financial 

autonomy, etc. More precisely, the right of residence for more than three months remains 

subject to certain conditions, as the applicants must: 

a) either be engaged in economic activity (on an employed or self-employed 

basis); or 

b) have sufficient resources and sickness insurance to ensure that they do not 

become a burden on the social services of the host Member State during their 

stay. The Member States may not specify a minimum amount which they deem 

sufficient, but they must take account of personal circumstances; or 

c) be following vocational training as a student and have sufficient resources and 

sickness insurance to ensure that they do not become a burden on the social 

services of the host Member State during their stay; or 

d) be a family member of a Union citizen who falls into one of the above 

categories. 



47. The following definition could thus be adopted: to be eligible for inclusion in the 

population of a defined geographical area, a person must have been present in that territory 

for at least/more5 than 3 months / 90 days without interruption(s). A person meeting this 

requirement may be considered a resident. 

48. For the sake of eligibility, presence in the territory is to be intended as declared 

presence. It is assumed that the lack of declaration of a change in the place of residence 

means that the person considers that move as purely temporary and not relevant for his/her 

interests.  

49. The presence on the territory is thus used as input for two criteria: the overall 

presence during the year of reference and the residence, based on an uninterrupted duration 

of stay. The first criterion has a fixed time frame (a year), the second one could be based on 

a wider time frame, including the 3 months before and after the same year. In fact, the 

relevance here is the establishment of a more permanent link with the territory, regardless if 

this occurred fully or only partially within the year of reference. 

50. A common time frame must be established across countries. The time frame here 

considered is the calendar solar year. The 'year of reference' is the calendar solar year to 

which the data refer to. For instance, the 'year of reference 2013' is the period of time from 

00:00:01 of 1 January 2013 to the midnight of 31 December 2013. The period considered 

for eligibility could then be between 1 October 2012 and 31 March 2014. 

51. The duration of stay is measured in uninterrupted basic units of time, here taken to 

be the 24-hour daily cycle. The day of presence is attributed to the territory where the 

person spends the daily rest. For the eligibility, this is the address declared to the relevant 

authorities of the same territory. This sets a link between residence and registered address. 

However, it does not necessarily set a link with the legal population, unless the declaration 

of address can only be made in conditions of legal stay
6
. 

52. A distinction should be made between date of declaration and actual date of the 

event (arrival/departure). Whenever possible, reference should be made to the actual dates. 

53. Occasional departures from the declared address do not affect the place of residence, 

unless a specific declaration is made about its change. For instance, a person who leaves the 

place of residence during the weekends is not interrupting the period of residence; on the 

contrary, a person who moves temporarily from the family home to another place, where 

(s)he declares a new address, interrupts the duration of stay at the place of the family home. 

Registrations in hotels and other touristic premises should not be considered declarations 

because they are not made to authorities; however, an address corresponding to a hotel or 

any other touristic premise declared to authorities can be considered to all effects a new 

place of residence. 

54. Countries should make all possible efforts to verify that the address declared as 

place of residence corresponds to the place where the person actually spends the daily rest. 

In particular, countries should pay attention to long-term absences of individuals from the 

registered address. 

55. An annual resident is a person who has been present in the territory: 

  
5 To be further analysed if the threshold is to be included or excluded. 
6 There may be countries where it is possible to declare the presence at the local authorities and thus to 

be registered, without having checked the legal right of stay. This may be done in order to get a 

personal identification number to be used, for instance, for the education of the children, for health 

assistance, etc., which are so provided to the population regardless of their legal status. 



a. for most of the year of reference, thus for at least 6 months +1 day / 183 

days; and  

b. for at least/more7 than 3 months / 90 days, including at least one day of 

the year of reference, without interruptions. 

‘Annual’ highlights the reference to a defined calendar year; ‘resident’ refers to the 

uninterrupted duration of stay, which is required to be eligible for inclusion in the 

population. 

56. The ‘most-of-the-year’ criterion ensures the allocation to a single territory for the 

given year of reference; the ‘3-month’ threshold selects instead the persons who are eligible 

as resident. Persons who do not meet this latter requirement, but have been present for most 

of the year (e.g., homeless, nomads, etc.), are defined annual non-resident population. 

Those who have not been present for most of the year are simply considered visitors. The 

present population can be thus broken down as shown in the Table 3: 

Table 3: inclusion/exclusion of the present population by eligibility and time spent 

in the territory 

Time 

Eligibility 

Present most of the 

year 

Not present most of 

the year 
Total 

Resident included excluded Resident population 

Non-resident possibly included excluded 
Non-resident 

population 

Total Annual population Annual visitors 
Annual present 

population 

 

57. From the computational point of view, while each individual included in the annual 

resident population is in principle identifiable by means of an administrative record, the 

annual non-resident population is likely to be the outcome of statistical estimations and/or 

available only at aggregated level.  

58. Whether the annual non-resident population is included or not in the official 

population figures for the reference year is matter of choice. This may depend on the 

purpose for which these figures are used. 

59. So far the annual population size was implicitly measured in person-years. However, 

a specific moment in time can be selected to obtain a measure in number of persons. At any 

given moment in time, the size of the annual resident population is composed by the 

number of the annual resident persons present at that moment. The preferred moment of 

reference for the estimation of the population size is at the end of the year8. If the 

  
7 See footnote 5. 
8 At the end of the year, two concepts of age, namely the ‘age completed’, computed as the interval of 

time between the date of birth and the date of reference expressed in completed solar years, and the 

‘age reached during the year’, obtained by simple difference between calendar year and year of birth, 

are equal. Conventionally, a day expressed in hours-minutes-seconds starts at 00:00:01 and ends at 

24:00:00 (midnight). Consequently, 'at the end of the year' means at midnight of the 31 December. 

Hence, the label 'population on 1 January' would actually refer to an undefined moment in time of the 

first day of the following year, and anyway to a population whose age structure is already shifted by 

one year upwards if the concept of age applied is 'age reached during the year'. For the sake of 

 



measurement is taken during the year, both occurred and intended overall stay should be 

considered, but always limited to the year of reference; if the measurement is taken at the 

end of the year, it refers only to the occurred stay during the year of reference. 

60. The end of the year could also be taken as critical moment for borderline cases. For 

instance, a person spending an exactly equal period of time in 3 different countries9, 

regularly declaring the change of address, could be attributed to the country where the 

person is at the end of the year. However, the application of the criterion of most-of-the-

time, whether applicable, would be the preferred solution.  

61. Persons staying for more than 3 months without interruption but do not declare their 

presence to relevant authorities are not included in the annual resident population. For 

instance, a person who is illegally present in the territory is not a resident (for the given 

reference year), whether the illegality prevents from the declaration to the relevant 

authorities. 

62. To clarify how the two criteria (residence and most-of-the-year) combine for the 

identification of the annual resident population, the Table 4 lists a number of cases with 

various declared duration of stay, indicated by the grey cells. For the sake of simplicity, it is 

assumed that all moves take place at the end of the month, and that the presence 

corresponds to the declared presence. Hence, for instance, durations of stay of exactly 3 

months are indicated by 3 consecutive grey cells, those longer than six months by at least 7 

grey cells, etc. The last three columns on the right side of the Table 4 resume the 

classification for the corresponding cases as for the inclusion respectively in the resident, 

annual and annual resident population.  

 

Table 4: various examples of classification of persons by (declared) duration of stay 
 t-1 t-1 t-1 t-1 t t t t t t t t t t t t t+1 t+1 t+1 t+1 3-m Most Ann. 

 earlier OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR later resid. year resid. 

(1)                     Yes Yes Yes 

(2)                     Yes Yes Yes 

(3)                     Yes Yes Yes 

(4)                     Yes Yes Yes 

(5)                     Yes Yes Yes 

(6)                     Yes Yes Yes 

(7)                     Yes No No 

(8)                     Yes No No 

(9)                     Yes No No 

(10)                     No Yes No 

(11)                     Yes Yes Yes 

(12)                     No No No 

(13)                     Yes No No 

(14)                     Yes No No 

(15)                     Yes No No 

(16)                     Yes No No 

(17)                     No No No 

(18)                     Yes No No 

 

63. In a well-functioning system, the data about the annual resident population of a 

territory may be available just after three months have elapsed since the end of the year. 

  

precision, it would then be advisable to label the population with reference to the end of the year, 

although the practice of labelling with ‘population on 1 January’ has also become common and 

widely accepted. 
9 To be precise, in principle this may occur only in leap years, when in fact a person could spend 

366:3=122 days in each different country. 



This period may be necessary to assess the requirement to be included in the resident 

population for those who have arrived towards the end of the year (see also Table 2 above), 

although the declaration of arrival for staying longer than 3 months are usually done during 

the first days. 

VII. Discussion 

64. The concept of population based on annual residence should be easier to implement 

when a population register is in place and well-functioning. The use of population registers 

is likely to spread further in the coming years, also following the latest tendency in census 

methodologies. 

65. The shift from a point in time to a period of reference may be not straightforward for 

some users, although at the same time it provides a more correct population basis for many 

indicators. Anyway, the possibility of providing measures of population referring to a 

specific moment in time remains open. 

66. The current proposal is undeniably not conclusive. Several additional issues need to 

be tackled (e.g., relation with vital events, migration, etc.) and approximations have been 

introduced to allow a wider application. Classification of borderline cases also needs to be 

clarified. However, the purpose of the current document is to start a reflection on a concept 

of population which could take into account the latest (and probable) methodological 

developments, implementation issues and – certainly not least – national needs and 

practices.  
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