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Introduction 
David Coleman (2006) talked of a third demographic transition, referring to the fact that many low 

fertility countries are experiencing a societal transformation, becoming increasingly diverse with respect 

to the ancestry, ethnic origins, and religions of their inhabitants. This is primarily a result of high levels of 

immigration, particularly migration from the less developed countries. To a lesser extent, higher birth 

rates of some of the immigrant populations further increase ethnocultural diversity. In fact, as per 

Coleman, the continued migration from one population, into another with sub-replacement fertility, 

must eventually replace one with the other. Of course, these transformations have important 

implications for these countries in terms of historical identities, social cohesion and policy planning, for 

instance.  

Canada is without a doubt experiencing the abovementioned changes. The total fertility rate fell below 

replacement level at the beginning of the 1970s and has fluctuated between 1.51 and 1.72 children per 

woman over the last twenty years (Milan, 2013). At the same time, sustained immigration levels from 

non-European countries in recent decades contributed to fast changes in the Canadian population with 

regards to its ethnocultural composition (see for instance Statistics Canada 2013-2).  

However, in the absence in most countries of data sources containing information on the ties to 

immigration—or “foreign-origin”— for more than two generations (usually the immigrants themselves 

and their non immigrant children), existing data do not allow for an examination of the long term 

demographic effects of the third demographic transition. Cohort-component projections models contain 

the same limitations, plus the supplementary limitations resulting from the fact that mixed unions 

between the projected populations are simply not taken into account (Coleman 2006). With Statistics 

Canada’s Demosim microsimulation model, which projects the immigrant and non immigrant 

populations along with other sociocultural characteristics, it is possible not only to project the relative 

share of the immigrant population, but also to flag their children, the children of their children, and so 

on, and thus to assess how the descendants of immigrants also constitute a factor of change.  

The goal of this paper is to analyze the direct and indirect demographic contribution of immigration in 

Canada according to various projection scenarios over a century, from 2006 to 2106. More specifically, 

using the Demosim model, we propose, in a theoretical manner, to assess the long-term sensitivity of 

the share of immigrants in Canada and that of the population that would be descendants of immigrants 

who landed after 2006, to both immigration levels and mixed unions. By doing so, the paper aims to 

obtain a better understanding of the process of population renewal in Canada and the speed at which it 

may take place.  

This paper is structured as follows. The first section provides an overview of the current demographic 

context in Canada with regards to fertility, immigration and ethnocultural diversity. The second section 

describes the model, methods and main concepts used, as well as the projection assumptions and 

scenarios developed for this study. We analyze the results of the projection in the third section.  
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Immigration, fertility and diversity in Canada 
With fertility rates well under replacement level and sustained immigration levels coming mainly from 

Asian countries, Canada is well engaged in the third demographic transition. As a matter of fact, fertility 

rates have fallen below replacement level in 1972 and have remained below 1.8 since 1976, and under 

1.7 since 1993. Immigration flows to Canada have been among the highest among OECD countries in 

proportion (OECD 2013) for the last decade, at about 0.75%. Expectedly, a large portion of the 

population growth in Canada, about two-thirds in 2012, is the result of net international migration 

(Figure 1). In addition, Canada, like many other industrialized countries, has experienced an important 

shift in the source countries of immigration: 78.3% of immigrants in Canada who landed in the country 

before 1971 (and were still in the country in 2011) were born in a European country compared to only 

13.7% of immigrants who landed between 2006 and 2011 (Statistics Canada 2013-2). Most immigrants 

are now coming from Asia: about three-fifths of immigrants having landed in Canada between 1991 and 

2011 were born in an Asia (including the Middle East). Although this shift in source countries has no 

impact on the number of foreign-born per se, it contributes to an increased diversity of the population 

on other levels such as mother tongue, religion, ethnicity or visible minority status.1 

Figure 1 
Natural growth and Net international migration, Canada, observed (1951-1952 to 2008-2009) and 

projected (2009-2010 to 2060-2061)  

 
Source: Population projections for Canada, Provinces and Territories 2009-2036  

Countries engaged in the so-called third demographic transition experience significant changes in terms 

of the composition of their population. In these countries, the population of foreign origin, including 

                                                           
1
 In Canada, the Employment Equity Act defines visible minorities as "persons, other than Aboriginal peoples, who 

are non-Caucasian in race or non-white in colour." 
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immigrants and their direct descendants, has been increasing, and is projected to increase in a linear 

fashion in the long-term (Coleman 2006). In Canada, microsimulation projections also portray a much 

more diverse country in the future. For instance, these projections showed that close to half of the total 

Canadian population aged 15 and over would be either foreign-born or would have at least one foreign-

born parent in 2031, compared to 39% in 2006 (Statistics Canada 2010). These projections have also 

revealed the inevitable nature of the diversification process. Indeed, diversity in Canada is growing 

through two distinct processes: the continuous arrival of new immigrants and the transmission from the 

parents born outside of Canada or with some foreign-origin ancestry of their characteristics to their 

Canadian-born children. The microsimulation projections have shown that not only the latter process 

has a substantial impact, it alone would make Canada a more diverse country, regardless of the future 

levels of immigration.  

Methods, concepts and scenarios 
The analysis was performed using Statistics Canada’s Demosim population projections model by 

microsimulation. Demosim, in the version used for this paper, starts from the 2006 Canadian census 

long-form microdatabase (20% sample) and projects, one individual at a time, various characteristics of 

the population : age, sex, generation status, period of immigration, country / region of birth, visible 

minority group, Aboriginal identity, education, marital status, mixed unions and some other 

characteristics. To dynamically update these variables during the projections, it models different events 

(migrations, change in education level, for example) and, when doing so, takes into account differentials 

related to the projected characteristics (e.g.,  age, place of birth, time elapsed since immigration, 

generation status, visible minority group, marital status, education and Aboriginal identity are taken into 

account to model fertility). The model also includes complex modules to create the individuals added to 

the population over time through immigration and births, both of high importance for the current study. 

Its numerous variables and features make it very powerful to perform sensitivity analyses which require 

an extended set of variables2.  

Using this model, we project the Canadian population from 2006 to 2106. This long projection horizon 

allows us to analyze the long-term process of population renewal, as very few members present in the 

base population should still be alive at the end of the period. However, the projection of the population 

by “foreign-origin” as required for this study conveys some difficulties, and therefore asks for the 

adoption of a few simulation strategies.  

The first difficulty, not unique to Canada, is related to the information available about the ancestry of 

individuals in the population. If the growing diversity of most industrialized countries is now well 

documented in terms of ethnicity, race, mother tongue, religion, etc., this is not so much the case for 

the presence of foreign ancestry in the genealogy of individuals. This is because unlike ethnic criteria, 

                                                           
2
 For a more complete description of Demosim, please refer to the publications entitled Projections of the Diversity 

of the Canadian Population, 2006-2031 (Statistics Canada 2010) and Population projections by Aboriginal Identity 
in Canada, 2006-2031 (Statistics Canada 2011). For examples of sensitivity analysis performed with Demosim, see 
Caron-Malenfant et al. (2011) and Spielauer (forthcoming). 
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foreign-origin is not an enduring feature. Indeed, most data sources will provide, at best, a distinction 

between the foreign-born, the children of one or two foreign-born parents, and all others. In Canada for 

instance, in the Census or in the National Household Survey (as well as in the current version of 

Demosim), the concept of generation status refers to whether or not the person or the person's parents 

were born in Canada. It identifies persons as being first generation (immigrant), second generation 

(Canadian-born children of immigrant(s)) or third generation or more (children of parents born in 

Canada whatever the former ancestry). As a result, we lose track of the foreign ancestry of individuals 

over time. To make things worse, many studies have shown that ethnicity appears to be a poor proxy for 

foreign-origin (Duncan and Trejo 2012) due to of attrition over time. 

To circumvent this first issue, we simply reset the foreign-origin status of the population and consider 

every individual in Demosim’s base population as “native”. This approach allows us to project the 

population without losing track of the ancestry of the population, or, in other words, to build a family-

tree as we go through the projection for individuals added by immigration or by birth. This stance may 

look somewhat radical, and obviously brings important limitations, the most important being that it will 

not allow for a realistic projection of the composition of the Canadian population. Rather, the projection 

should be seen as a theoretical exercise that will allow us to analyze the sensitivity of the results given 

different projection assumptions of immigration levels and propensities of mixed unions (which we will 

describe further). The results will provide us with a view “from now on” of the process of population 

renewal in Canada. 

Following this approach, we defined a concept named, for the purpose of this study and to avoid 

confusion with existing concepts, New Immigrant Generation Status (NIGS). This concept assigns to each 

individual one of the following statuses:  

 New immigrant: Post 2006 immigrant in Canada  

 New immigrant descendant: Descendant of at least one New Immigrant. Descendants of New 
Immigrants may be categorized furthermore by generations, which relate to the distance from 
the newest immigrants in their genealogy tree: 

o First generation: descendant having at least one parent who is a New Immigrant 
o Second generation: descendant having at least one grand-parent who is a New 

Immigrant (so that at least one parent is a First generation descendant) and whose 
parents are not New Immigrants 

o Third generation and more: Following the same logic, there are no limitations in the 
number of generations we can project. 

 Rest of the population: Individual present in the base population, or descendant having no New 
Immigrant ancestor. 

 

The second difficulty relates to the attribution of a New Immigrants Generation Status to the children 

born during the simulation (after 2006) given the current structure of Demosim. In this model, when a 

woman gives birth to a child, a new individual (the child) is created, with all the characteristics required 

to simulate him. In assigning the characteristics, it is possible to use the link between the mother and 
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the newborn and thus to take into account the mother’s characteristics in this process.3 While no link 

between the children and the father exist in Demosim, which is a challenge for the attribution of 

characteristics which requires this information, some father’s characteristics can be taken into account 

indirectly through the simulation of mixed union statuses for the mother. Such statuses indicate for 

instance, in the case of immigrant status, if the female is in a mixed union or not, thus indicating if her 

partner is an immigrant or not. It is therefore possible to take account of a father’s characteristics when 

assigning a given characteristic to a newborn through the mother’s characteristics.  The method used in 

this paper to assign New Immigrants Generation Status to newborns during the simulation follows this 

principle, and the concept of mixed unions refers in this context to the unions between two individuals 

of different New Immigrants Generation Status.  

Table 1 shows in a more systematic fashion the logic of attribution of the status to the newborn. When 

the mother is a new immigrant, the newborn is simply a first generation descendant of a new 

immigrant, whatever the status of the father. In all other cases however, the status of the father is 

needed. For instance, a first-generation descendant female will give birth to a first-generation 

descendant if the father is a new immigrant, but will give birth to a second-generation descendant in all 

other cases. Similarly, a female from the “rest of the population” will give birth to a “rest of the 

population” child if the father pertains also to the same group, to a first-generation descendant if the 

father is a new immigrant, to a second-generation descendant if the father is a first-generation 

descendant, etc.  

Table 1 
New Immigrant Generation Status (NIGS) of children born in Demosim by NIGS of the Mother and NIGS 

of the Father 

 

In the absence of information on the distribution of the NIGS in the Canadian population, it is not 

possible to compute real probabilities of NIGS mixed unions. For this reason, we propose two 

                                                           
3
 For instance, the place of residence of the mother at the moment of the birth of a child is used to 

deterministically assign the place of birth of the children. As another example, the mother’s mother tongue, her 
place of residence and her immigrant status are used to assign probabilistically the mother tongue of the children 
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assumptions. The first one simply hypothesizes that there are no NIGS mixed unions. Hence a mother of 

a given status is assumed to be in union with a partner of the same status, so the status of the father is 

not needed for the transmission of the NIGS status to the newborn. The second assumption presumes 

that mothers select their spouse totally at random, ignoring the NIGS status. To put this assumption into 

operation, we stipulate that the probability that the mother will be associated with a father of a given 

NIGS at the birth of a child is equal to the proportion of men aged between 15 and 49 belonging to this 

NIGS. These proportions are estimated for each projected year by running several iterations of the 

projections. It should be noted that none of these extreme assumptions intend to reflect a plausible 

projection of the future diversity. The first one will yield lower diversity than what would be expected 

with the true probabilities while the second will yield higher diversity. Together, however, these two 

assumptions cover a wide range of possibilities. 

These two assumptions related to mixed unions are then combined with two different levels of 

immigration: a constant annual rate of 7.5 per thousand immigrants per inhabitant, which corresponds 

to the average immigration rate in Canada over the last 20 years, and a constant annual number of 

immigrants of 252,500, corresponding to the mid-range of the planned number of immigrants to be 

admitted over the next three years by Canadian immigration authorities (Citizenship and Immigration 

Canada 2012). In Canada, the ageing of the population, the projected depletion of the workforce and 

the fact that western democracies have restricted capacities to lower immigration because of family 

reunification programs and international conventions (Coleman 2009), plead for an increase, or at least, 

some stability in the number of immigrants admitted (in the short- to mid-term). In this context, both an 

immigration assumption framed in terms of rates, yielding increasing numbers of immigrants over the 

course of the projection given the projected growth of the population, and one that suggest a 

stagnation of the levels in terms of numbers, are fully conceivable options. The two immigration 

assumptions cover the two eventualities of stable immigration influxes in terms of proportions or in 

terms of numbers. 

The four scenarios resulting from the two assumptions on mixed unions and two assumptions on 

immigration levels are summarized in Table 2. The first scenario includes the no mixed union 

assumption while the second scenario includes the random mixed union one. They both rely on the 

assumption of a constant annual immigration rate. Scenarios 3 and 4 are similar to scenarios 1 and 2 

respectively, the difference being that they assume a constant number of immigrants instead of a rate. 

For all the other components (fertility, mortality, education, emigration, etc.), in the four scenarios, the 

assumptions are similar to those of the reference scenario published in Projections of the Diversity of the 

Canadian Population, 2006-2031 (Statistics Canada 2010)4. 

                                                           
4
 Overall, the assumptions assume a continuation of the recent situation and recent trends related to the various 

components projected, including a total fertility rate of about 1.7 children per woman, fixed fertility differentials, a 
moderate increase in life expectancy, fixed mortality differentials, etc.  
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Table 2 
Main assumptions* of the projections scenarios 

 
*The assumptions related to the other components are similar to those of the reference scenario published in Projections of the 

Diversity of the Canadian Population, 2006-2031 (Statistics Canada 2010). 

Results 
Figure 2 shows the projected share of the total population by New Immigrant Generation Status. New 

immigrants and their descendants start at zero by definition, but increase gradually over the course of 

the projection. The projection shows that the proportion of new immigrants among the total population 

would reach between 24% and 28% in 2056 and between 29% and 36% in 2106. These proportions 

remain stable at the end of the projection; an expected result since this population is fed only through 

immigration, which remains stable in proportion, at least in the constant immigration rate scenarios. 

In comparison, the shares of the descendants of new immigrants and of the rest of the population are 

not as stable. The former increases exponentially to reach between 12% and 14% by 2056 and between 

33% and 42% by 2106. Clearly, descendants of new immigrants are destined to occupy a growing share 

over the longer term.  The share of the rest of the population decreases from 100% in 2006 to between 

58% and 64% in 2056, and between 23% and 38% in 2106. The diminishing trend gradually slows over 

the course of the projection. In comparison to other NIGS, the range is larger, which is explained by the 

fact that in the most extreme scenarios, the shares of the new immigrants and their descendants both 

move in the opposite direction of the share of the rest of the population. 

Overall, Figure 2 shows that the structure of the Canadian population in terms of origin should become 

more varied. Although none of these groups would comprise the majority of the population, new 

immigrants and their descendants would together surpass the rest of the population by 2067 at the 

earliest and by 2079 at the latest across all scenarios. 
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Figure 2 
New immigrants, descendants of new immigrants and rest of the population as a share of the total 

population, intervals provided by four projections scenarios, Canada 2006 to 2106 

 
Source: Demosim custom projections  

Figure 3 shows the projected share of the total population of these two groups combined for all 

scenarios. A hundred years after the beginning of the projection, between 63% and 78% of the 

population would have either immigrated to Canada after 2006, or would be a descendant of someone 

immigrated to Canada after 2006. This is considerable when we think that this is not counting the 

people of foreign-origin already in the Canadian population.5  

Scenarios 1 (constant immigration rate and no mixed unions) and 4 (constant number of immigrants and 

random mixed unions) converge towards the end of the projection. The share of new immigrants and 

their descendants is lower for scenario 4 than for scenario 1 during almost all of the projection period 

but ends up surpassing it just before the end.  This means that in the long run, mixed-union assumptions 

have a greater cumulative effect than the chosen immigration assumptions in terms of the share of new 

immigrants and their descendants taken together. This is a sensible result since the share of new 

immigrants is somehow capped by the immigration rates selected in the constant immigration rate 

assumption specific to scenario 1, while the share of descendants of new immigrants is not limited in the 

same fashion. 

                                                           
5
 Of course, one should refrain from adding the proportion measured in 2006 to the growth showed in these 

projections. Taking into account the foreign-origin of the 2006 population, if possible, would have resulted in very 
different trends in the projections; additionally the results must be taken for what they are, a sensitivity analysis. 
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Figure 3 
New immigrants and their descendants as a share of the total population according to four projection 

scenarios, Canada 2006 to 2106 

 
Source: Demosim custom projections 

Figure 4 shows the new immigrants as well as the descendants of new immigrants, disaggregated by 

generation and as a share of the total population in 2106, for scenarios 1 and 4. The proportion of 

descendants of new immigrants is higher in scenario 4 than in scenario 1 (42% vs. 35%), reflecting the 

effect of a random selection of mixed unions versus no mixed unions. These results illustrate to what 

extent the results may vary when neglecting to project mixed unions in the population, especially in the 

long term.  

Finally, Figure 5 shows the age structure of the projected Canadian population in 2106 by NIGS as per 

scenario 1 on the left side and scenario 4 on the right side. The growth of the descendants of new 

immigrants is apparent in the two scenarios, and their age structure is a promise for more growth in the 

future. The opposite can be said about members of the rest of the population, although the pattern is 

much more pronounced in scenario 4, built with the random mixed union assumption. In scenario 4, 

among children less than one year old, less than 10% are neither new immigrants nor descendants of 

new immigrants in 2106. In comparison, the same proportion is close to 25% in scenario 1. As for the 

new immigrants, their number is much larger in scenario 1, reflecting larger annual influxes due to the 

use of immigration rates. Moreover, immigrant influxes also feed the descendants of new immigrants, 

which explains why they are more numerous in scenario 1 than in scenario 4. 
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Figure 4 
New immigrants and their descendants by generation as a share of the total population according to 

projection scenarios 1 (no mixed union and immigration rate) and 4 (random mixed unions and 
immigration number), Canada 2106 

 
Source: Demosim custom projections  

 

Figure 5 
Age structure of the Canadian population by New Immigrant Generation Status according to projection 

scenarios 1 (no mixed union and immigration rate) and 4 (random mixed unions and immigration 
number), Canada 2106 

 
Source: Demosim custom projections  
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Conclusion 
In this paper we analyzed the direct and indirect contribution of immigration to the process of 

population renewal in Canada through the use of various microsimulation projection scenarios which 

differed from one another according to their assumed levels of immigration and mixed unions. The 

results of the simulations show that the diversity of the population with regards to foreign origin is 

destined to increase significantly: in 2106, between 63% and 78% of the population would be either 

immigrants who landed after 2006 or their descendants according to the proposed scenarios. Sensitive 

to both immigration levels and mixed unions, the process of population renewal seems likely to take 

place at a fast pace, with a population that could be composed of a majority of immigrants who landed 

after 2006 and their descendants in a time frame ranging from 61 to 73 years. While the lack of data 

prevents us from comparing the projected pace of diversification between Canada and other countries, 

we can appreciate the speed of the process through comparisons with Canada’s own recent past. In 

2006, 37% of the Canadian population was composed of immigrants or the Canadian-born children of at 

least one immigrant parent (Statistics Canada 2010, special tabulation). In our projection, starting from 

zero percent in 2006, it would take between 48 and 55 years to reach the same composition 

(corresponding to the proportion of new immigrants and first generation of descendants of new 

immigrants). In 2106, the proportion of immigrants and first generation descendants would reach 

between 48% and 57%.  

Obviously, theoretical exercises typically contain many limitations, and this exercise is no exception. One 

clear limitation is the inability to model mixed unions based on real data. However, as far as mixed 

unions are concerned, the range of results projected may be considered large because of the extreme 

character of the two assumptions, and is likely to be inclusive of plausible future values, in the context, 

of course, of the proposed immigration assumptions. 

Another limitation is that we offer no distinction between adult and children immigrants, or between 

children with one foreign-born parent and those with two foreign-born parents, although the literature 

shows that these distinctions are relevant to identify groups with very different outcomes in regards to 

integration.  

Lastly, alternative views about the foreign-origin concept are also possible. In this paper, we examine 

the presence of foreign origin in the ancestry of individuals, and generations are measured in terms of 

distance from the closest new-immigrant ancestor in the family-tree. However, the opposite could be 

done where the generation status would be framed in terms of the closest distance to an ancestor born 

in Canada.  

In conclusion, the results obtained highlight the relevance of Coleman’s third demographic transition as 

a conceptual framework to describe the changes currently underway in many countries, including 

Canada. Still, the long-term sociological consequences of these transformations are difficult to envision, 

especially since diversity will occur gradually across generations. Immigrants will likely integrate into a 

very different Canada a century from now, perhaps so different that some current concepts used to 

describe population diversity will have to be revised. 
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