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An Urgent Problem

As birthrates have fallen in today’s developed
countries, immigration is increasingly replacing
natural increase as the most important determinant

of future population growth rates and age structures.

As a consequence, immigration has also become an
increasingly important determinant of the
sustainability of social insurance systems, as well as
the broader prospects for economic growth.

Yet despite its growing importance, the immigration
assumptions that national and multilateral agencies
use in making their long-term population projections
remain almost entirely ad hoc and judgmental.

A Possible Solution

Over the past few decades, a large theoretical and
empirical literature has identified the push and pull
factors that drive international migration.

In this presentation, we explore how the insights this
literature offers could be harnessed to develop a
driver-based immigration projection model with the
potential to improve long-term population projections.

Actuaries have devoted considerable attention to
developing more rigorous methodologies for
projecting mortality and fertility. It is time that they
paid similar attention to developing a more rigorous
methodology for projecting immigration.
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The Impact of Immigration on Population Outcomes
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Size of the Total Population

>  Sustained differences in net immigration can have an
enormous impact on projected population size.

> In a country with below-replacement fertility, the
level of net immigration will in the long run also

determine whether the population increases or declines.
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U.S. Population in Millions, by Census Bureau
Immigration Scenario, 2022-2100

435
——High =1.5 million
Main  =0.9 million
——Low  =0.5 million
——Zero  =np immigration 226
2022 2048 2074 2100

Source: Census Bureau (November 2023)
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Degree of Population Aging

> Since immigrants tend to be younger on average than
the native-born population, the level of net
immigration can have a large impact on the degree of
population aging that a country experiences.

> Netimmigration is thus a critical determinant of the
sustainability of PAYGO social insurance systems.
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U.S. Elderly (Aged 65 & Over) as a Share of the Population, by
Census Bureau Immigration Scenario, in 2050 & 2100

50%
W 2050 2100 High: 1.5 million
Main: 0.9 million
40% Low: 0.5 million 36%
31%
0,
30% 27% 29%
25%
22% 23% 23% °
20%
10%
0%
High Main Low Zero

Source: Census Bureau (November 2023)



Eomr. TOKYO

Growth in the Workforce

>  The level of net immigration can also have a large impact
on the rate of growth in a country’s working-age population.

>  All other things being equal, a higher or lower rate of
growth in a country’s working-age population will in turn
translate into a higher or lower rate of growth in
employment and a higher or lower rate of growth in GDP.
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Growth Rate in the U.S. Population Aged 20-64, by Period
and Census Bureau Immigration Scenario, 1960-2100

2.5%
1.5% High: 1.5 million

1.5% Main: 0.9 million

Low: 0.5 million
0.9%

[ |
0.0%
-0.5% -0.2%

-0.7%

-1.5%
196090 1990-22 High Main Low Zero

|
Source: Census Bureau (November 2023) 2022-2100
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What Drives Immigration
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Theoretical Frameworks (1)

» Neoclassical Framework

A “pure economics” perspective: International migration is driven by the forces of
supply and demand in the global labor market.

> World Systems Framework

A sociocultural perspective: International migration is driven by the disruptive
historical forces set in motion by development and globalization.

» Social Network Framework

A social capital perspective: International migration is driven by path-dependent
community networks in origin and destination countries.
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Theoretical Frameworks (2)

> New Economics Framework
A microeconomic perspective: International migration is driven by the complex
economic choices that families make to overcome market failures in origin countries.

> Dual Labor Market Framework
A “demand-side” perspective: International migration is driven by the two-tiered

demand for immigrant labor in destination countries.

> Policy Framework
International migration may be driven by all of the above, but legislative and
enforcement choices made in the face of “immigration pressure” can play a

decisive role in determining its magnitude and composition.
9
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A Rich Empirical Literature

Over the past few decades, demographers and
economists have devoted considerable attention to
statistically testing immigration theory against
evidence.

Most of this rich empirical literature focuses on
trends in international migration since the 1950s,
when data become more readily available. But some
of it also examines migration in earlier eras, including

the “Great Migration” of the 19t and early 20t centuries.

Bottom Line: Social scientists now broadly agree on
both the direction and rough magnitude of a
significant number of causative migration drivers.

Some Potentially Modelable Drivers

Age structure of origin countries

Differences in wage and education levels between
origin countries and destination country

Level of economic/social development in origin
countries

Size of foreign-born stock in destination country

Common border/language or colonial connection
between origin and destination countries
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An Impoverished Methodology
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Despite everything we now know about what drives
international migration, current immigration
projection practice at the national and multilateral
agencies responsible for making long-term population
projections remains largely ad hoc and judgmental.

Most of these agencies base their assumptions about
future immigration on some combination of recent
historical experience and current law.

With only a few partial exceptions, they make no
attempt to incorporate migration drivers into their
projections or to ground their assumptions in any
explicit theory of why immigration happens.
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Long-Term Population Projections Examined

National Projection Agencies

Canada: Statistics Canada

France: INSEE

Germany: Federal Statistical Office
Italy: National Institute of Statistics
Japan: IPSS

UK: Office for National Statistics
United States: Census Bureau, CBO, and SSA

Multilaterals & Academic Institutes
Eurostat
Institute for Health Metrics and Evaluation
International Institute for Applied Systems Analysis
United Nations Population Division
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Toward a Driver-Based Model
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When does a driver-based model make sense?

> When the goal is to improve long-term population projections

Different models serve different purposes. In making near-term population projections, time series,
Bayesian, and machine-learning models may be appropriate. But these models are less useful in making
long-term projections. If the goal is to improve long-term population projections, a model that
incorporates future trends in the key drivers of international migration has considerable advantages.

> When the necessary data series exist or can be developed

Building a driver-based model not only requires testing drivers on detailed historical data, but also
requires making projections of independent demographic, macroeconomic, and socioeconomic
variables. Only countries with the necessary data will be able to develop a driver-based model.

> When there is an institutional interest in scenario-building

In addition to improving long-term population projections, a driver-based model could also serve as a
powerful tool for modeling how different economic, social, and political developments affect migration.
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Critical Issue: Migration Categories

People migrate for many different reasons. For
projection purposes, migration into a destination
country can be separated into two broad categories:

o Involuntary (or forced) migration, which includes
refugees and asylum-seekers

) Voluntary migration, which includes labor migrants,
“family reunification” migrants, and students

Any projection must also take into account
emigration—the reverse flow of people (usually much
smaller) leaving the destination country. Some
models project immigration in net terms, while others
project in-migration and out-migration separately.

Depending on its purpose, a projection may or may
not distinguish between legal and illegal immigration.
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Migration Categories in a Driver-Based Model

A driver-based projection model would focus on
voluntary migration, which both responds to incentives
and is typically the largest migration category.

Involuntary migration is volatile and event-dependent.
A driver-based model would project it separately,
perhaps based on expert opinion or a data-driven
analysis of recent and emerging trends.

A driver-based model would project in-migration and
out-migration separately, since the drivers are
different. Emigration is typically projected as a share of
the foreign-born stock in the destination country.

A driver-based model would not distinguish between
legal and illegal migrants, since both categories
respond similarly to the same drivers.
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Critical Issue: Policy Regimes

>  Adriver-based model projects changes in migration
flows as a function of the conditions in origin
countries and the differences in conditions between
origin countries and the destination country.

> In a basic model, immigration policy, which is
implicitly reflected in the base-year migration flows,
would be assumed to remain unchanged.

>  Yet policy regimes do change, alternating between
more accommodating and more restrictive.
Historically, such changes have often been associated
with large changes in migrant flows and stocks.

>  Some research suggests that policy regimes change in
response to immigration, rather than the other way
around. This in turn suggests that it may be possible
to include an endogenous policy driver in the model.
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Foreign-Born Population as a Percent of
the Total U.S. Population, 1850-2024

14.49 14.8% 14.7% 14.6%

12.9%
11.6%
9.7%
7.9%
6.9%
I 4.7% I

1850 1870 1890 1910 1930 1950 1970 1990 2010 2024

Source: Census Bureau (July 2026)
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Basic Demographic Drivers
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Age structure of origin countries. There is a strong

T e Rogers-Castro Model Migration Schedule
empirical link between age structure and migration.

Any driver-based model will require data on the 0.040
current and projected age structure of all origin 0.035
countries. Migration rates by age may be derivable 0,030
from historical immigration data. If this is not ©
. u . . ” ® 0.025
available, a “model migration schedule” can be used. o«
é 0.020
Size of foreign-born stock in the destination country. go 0.015
A driver-based model will need to track the foreign- 0,010
born migrant stock in the destination country by 0,008

country of origin, age, gender, and vintage. Tracking
the foreign-born stock is critical for capturing network 0.000

. . . . 0 10 20 30 40 50 60 70 80 90
effects. It is also necessary for calculating emigration.

Age

Source: Rogers, Castro, and Lea, “Model Migration Schedules: Three Alternative Linear
Parameter Estimation Methods,” Mathematical Population Studies, 12:1 (2005)
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Basic Economic Drivers

Relative wage level. Expected lifetime economic gain
is a fundamental migration driver. A driver-based
model will require projections of wage levels in both
origin and destination countries. If this is not feasible,
projections of per-capita GDP can serve as a proxy.

Y

Relative education level. Some research suggests that
changes in relative years of schooling are as important a
driver as changes in relative wages. A driver-based
model will require projections of educational
attainment in both origin and destination countries.

Y

Y

Economic development. The level of development in
origin countries is a powerful independent driver. Many
indicators can be used to measure it, including poverty
rates, urbanization, size of the manufacturing sector,
and various socioeconomic and human capital indices.

Migration Rate
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Stylized Migration Hump

6.0
5.0
4.0
3.0
2.0

0.0
1800 1825 1850 1875 1900 1925 1950 1975 2000

=P Emigration Rate of Typical European Country (e.g., Italy)

Emigration Rate of Typical Newly Industrialized Country (e.g., South Korea)

Source: Howe and Jackson, Long-Term Immigration Projection
Methods: Current Practice and How to Improve It (CSIS, 2006)
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Other Possible Drivers

Additional Possible Nonpolicy Drivers
o Relative income/wealth inequality
) Trade, technology, and globalization

o Political, social, and environmental stress

Country and/or Time-Specific Effects
o Geographic proximity/common border
) Common language or colonial connection

) Unique policy/regulatory regimes

Destination Country Policy Drivers

) Relative size of foreign-born stock

(tracks noneconomic impact on public opinion)

) Foreign-born stock weighted by education gap
between immigrants and native-born workers
(tracks economic impact on wages)
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[lustrative Model (1)
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Howe/Jackson Model: Overall Structure

Mrer=Iv—-Ev + ZMCATi

i=1

where Myer = total net immigration
voluntary immigration
voluntary emigration

net involuntary immigration
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Source: Howe and Jackson (CSIS, 2006)
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Illustrative Model (2)

Howe/Jackson Model: Voluntary Immigration Equations

The Howe/Jackson driver-based model is PNji = (PTi)(AGE;)(ADJj)
designed to project migration into a single
destination country from multiple origin countries. and
d e o P X

Immigration and emigration are projected as (i/PNj) = a + > BiDirm+ Y yiEir+ . 5iOsrs + Y. £iPire+ . & iXijer + ejer
rates, but are then translated into population o=t i & = =
counts by age and gender for incorporation into ly = voluntary immigration
a cohort-component projection model. PT = total population

AGE = age-weighted probability of migration per capita
While the model is structured as a linear multivariate ADJ = other population multipliers
equation, other functional forms are possible. PN = population normalized for likelihood of migration

D = demographic drivers
The model could be modified to allow for a E = economic and development drivers
transition from a near-term projection based on 0] = other nonpolicy drivers
recent experience or policy to a long-term P = destination country policy drivers
projection based on modeled migration drivers. X = dummy variables for country and/or time-specific effects

Source: Howe and Jackson (CSIS, 2006)
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Conclusion

Immigration is an increasingly important component of the population projection
equation in most developed countries. Yet current immigration projection practice
at the national and multilateral agencies responsible for making long-term
population projections remains almost entirely ad hoc and judgmental.

We have argued that it is possible to harness the rich theoretical and empirical
literature on immigration to build a driver-based immigration projection model
with the potential to improve the reliability of long-term population projections.

Building a driver-based projection model is a major project that will require
overcoming formidable data obstacles and resolving thorny methodological issues.
However, the large potential payoffs make the effort worthwhile.
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