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1. Summary

1.1 Background

Migration plays an increasingly important role in shaping the demographic profiles of developed
countries and receives ample attention in society at large as well as among policymakers. To
understand how migration flows might evolve in the future, the QuantMig project set the goal of
producing migration scenarios to support European migration policy. To do so, we need to make
clear with what purpose scenarios are developed, how they are developed, and on which flows
they focus. Other questions concern whether they are designed to describe the most likely future
or a possible future, whether they are extrapolating trends observed in the past (assuming no
fundamental changes in policies), or whether they are designed to describe desirable futures
(migration as a panacea for ageing societies) or undesirable futures (massive inflow of immigration
from developing countries). To produce the best possible migration scenarios, it is essential to get
an overview of the literature. Migration scenarios have been used in a variety of future
characterisations including forecasts, projections, and foresights. However, the term migration
scenario is rarely well-defined or used consistently. Before developing a set of own scenarios, this
document takes the necessary step of providing an overview of the existing literature and provide
a definition and typology of migration scenarios. Based on this work, alternative ways of exploring
the future of migration (for example in a vignette survey) will be discussed that lay out the bases
for the extension of the work in the next deliverables of the work package.

1.2 Methods

This document looks at how migration scenarios are used in the literature presenting
characterisations of societies” futures. Relevant documents are systematically retrieved and
assigned to one of six categories part of a pre-established typology. The typology rests on the focus
(either migration or another aspect of societies influenced by migration) and purpose (either to
predict the future, explore the future, or establish how a specific target can be reached) of each
future characterisation. Subsequently, the techniques used for generating migration scenarios are
described in terms of the approach taken (quantitative or qualitative) and how data is generated
and transformed into meaningful output. Finally, the specific geographical context and
characteristics of migration and migrants included in the scenarios are explored.
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1.3 Results

A total of 107 documents were analysed. More than half presented migration scenarios that were
developed to answer questions not about migration itself, but about its influence on a population’s
future growth, age composition, or economic performance, among others. Future characterisations
had most often prediction as purpose, being for example population forecasts, while many others
had exploration as purpose, where the sensitivity of a given phenomenon to different migration
assumptions is assessed. Most scenarios rest on a quantitative approach rather than on a narrative,
but the latter has clearly expanded in the last years. Migration scenarios that follow a quantitative
approach often rest on past migration trends to characterise the future, but seldom provide
likelihoods that a given scenario will realise. Migration scenarios that follow a qualitative
approach, on the other hand, often rest on experts and stakeholders’ views for input, or rely on
previously developed storylines. Finally, quantitative scenarios often concentrate on net migration
figures inside of a single, usually economically developed country, while qualitative scenarios are
more likely to consider bidirectional flows between two (world) regions.

1.4 Conclusions

There was an increase over time in the use of qualitative scenarios to characterise the future of
migration. However, these scenarios were seldom used to translate storylines into quantitative
outputs that specifically aim at predicting future migration flows. Ways to achieve this are
discussed, including more advanced data collection techniques among experts and stakeholders,
and the consideration of multiple types of migration.

QuantMig: The use of migration scenarios in future characterisations: A systematic review and typology



2 Introduction

Migration is a key driver in population change in economically developed countries that are
otherwise characterised by sub-replacement fertility and ageing populations. Migration, however,
is also challenging increasingly diverse societies, its social cohesion and public acceptance. As a
result, it is increasingly becoming important for stakeholders to understand how migration may
evolve in the future and how flows can be better managed. In this context, the QuantMig project
aims at producing migration scenarios to support European migration policy. One key departure
point is the recognition that migration is notoriously difficult to predict, especially in the long
term. By taking a scenario approach, QuantMig explicitly acknowledges this uncertainty, and aims
at improving knowledge of the future of migration by offering not one single view of a future, but
different views on different possible futures.

To support the elaboration of scenarios, it is essential to get an overview of the expanding the
literature on the future of migration. Different strands of literature are covering and using
migration scenarios. However, the term scenario is rarely well-defined or used consistently in the
literature about future characterisations. This does not only apply to future characterisations of
migration (Sohst et al. 2020), but also to all types of future characterisations. In fact, previous
authors noted that there does not exist “a comprehensive or even consistent theoretical and
methodical substantiation for scenario methods” (Gafsner and Kosow 2008; 6). Hence, before
developing a set of own migration scenarios, this literature review takes the necessary step of
defining better what scenarios are in the context of future characterisations of migration.

This study starts by looking at how the term “migration scenario” is used in the literature
presenting future characterisations. Future characterisations are any description of what a society
could look like in the future as a result of a more or less intricate process or series of events. Often,
future characterisations are called forecasts, predictions, or projections. As defined in work
package 1.1 of this project (Bijak & Czaika 2020), forecasts and predictions are “unconditional
statements about the future” (p. 4). The purpose of forecasts and predictions is usually to predict
the future. Hence, future characterisations that are presented as forecasts or predictions will be
said to be predictive. Forecasts and predictions can be contrasted with projections, which contain
statements about the future that “are conditional upon their assumptions and underlying
narratives” (idem). This group of future characterisations often contains sensitivity analyses and is
said to be explorative. Alternatively, if future characterisations aim at establishing how a certain
target can be reached, they are said to be normative. It should be noted that usually, future
characterisations are made of two or more scenarios that may focus on migration but also on more
general aspects of population change in societies (e.g. their demographic composition) of which
migration is part.

Here, we are not starting from any strict definition of “migration scenario” since our aim is to get a
comprehensive overview of how this expression is used in the literature. We do note, however,
two distinct usage in the literature. First, the word “scenario” is often found as a stand-alone
expression in future characterisations with a focus on migration to refer to any foresight exercise
about migration. These usually have a short time horizon and do not attempt to predict the future
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but provide narratives that describe possible migration futures. Second, and alternatively, the
compound expression “migration scenarios” is used in either forecasts or projections to refer to
migration developments under different constraints or assumptions, or to different variants of the
migration component of a forecast or a projection. In the first case, “scenario” can be interpreted as
an expression equivalent to migration future while in the second case, “migration scenarios” are
just one part of a more general migration future. In the remainder of this document, the
expressions “scenario” or “migration scenarios” are used to refer to any particular instantiation of
the use of those expressions in future characterisations. The expression “future characterisation”,
on the other hand, will be used to refer to any attempt at predicting or describing possible or
desirable futures that either focus on migration or contain some migration component. In
principle, each reviewed document contains one future characterisation and each future
characterisation contains one or multiple migration scenarios.

In the subsequent parts of this document, we define the context in which migration scenarios are
used by first systematically retrieving from the academic and grey literature those documents that
present future characterisations with migration scenarios. Here, the goal is not to retrieve all the
documents that correspond to a set of predefined criteria. Instead, it is to cover, to the extent
possible, all types of future characterisations in which migration scenarios were used. By doing
this, we aim to cover also the different methods that were used to develop such scenarios, as well
as to describe most of the different applications of those scenarios. For example, statistical agencies
in different countries regularly publish population forecasts that usually present future
characterisations containing migration scenarios. However, the methods they use do not
necessarily vary. Therefore, future characterisations of certain types will not be exhaustively
covered if they show little diversity. Instead, only the more recent future characterisations of those
types, or those that include insightful innovations, will be included. For example, we include only
the most recent version of the United Nations” World Population Prospects. Likewise, from the
series of population forecasts based on the Shared Socioeconomic Pathways (Lutz et al. 2019; Lutz
et al. 2018), we include only those that proposed new methods or approaches, or those that were
used to solve different problems, for example by focusing on different parts of the world.

From the studies found during an extensive database search, a selection is thus made based on the
relevance of their content for the purpose of this work. Then, to understand better the context in
which migration scenarios are used, documents were assigned to one of six categories that are part
of a typology defined by the research team and inspired by previous work in the field of futures
research (Borjeson et al. 2006). The typology builds on two dimensions: focus and purpose. Focus
refers to whether future characterisations specifically focus on migration as an outcome of interest,
or whether they focus on other aspects of societies that are influenced by migration, for example a
population’s size or composition by age. Purpose, on the other hand, refers to whether future
characterisations were elaborated to predict or explore the future, or to evaluate how a specific
target can be reached.

After providing an overview of the different kinds of future characterisations there are, this study
then describes the techniques that are used for building migration scenarios in the context of future
characterisations. This is done by describing each migration scenario in terms of the approach
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taken and the techniques used for input generation and integration. We distinguish between
quantitative and qualitative migration scenarios and study techniques for input generation and
integration, differentiating between those that are generated through the course of some
participatory exercise or builds on previously established scenarios. Finally, we explore to which
extent scenarios rely on time series for producing output and whether different likelihoods are
assigned to different variants or scenarios. We also provide more detail on some aspects of the
techniques used in migration scenario building for example, when it comes to the recurrent
narratives and participatory techniques upon which scenarios are built. Finally, we also analyse
the specific types of migration flows the migration scenarios are applied to. This context thus
includes the flow being considered (i.e. whether migration is considered from and to a specific
country, between two countries, or between multiple countries) and the place of interest (a
country, a group of countries, or a larger geographical area for example). In the conclusion section,
we summarize the most important findings and reflect on their use and implications.

3 Methods

3.1 Document search

Methods for retrieving documents that presented future characterisations containing migration
scenarios are reported according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses for Protocols (PRISMA-P) guideline for systematic reviews (Moher et al., 2009).
Document retrieval proceeded in two steps: first, a search strategy was established that allowed to
generate a pool of documents that made use of scenarios in the context of future characterisations
of migration; second, eligibility criteria were identified that allowed to distinguish between those
documents that are relevant for our purposes from those that are not.

3.1.1 Search strategy

Searches were performed in the databases of Scopus and the Web of Science for scientific articles,
and in Google for grey literature. Two word strings were used for searching each database: the
first one specified that the words “population” (or demography) and “scenario” should appear
within three words of each other either in the title, abstract or keyword list (concerning Scopus and
Web of Science), or anywhere in the document (concerning Google), along with the word
migration in the title, abstract, or keyword list (Scopus and Web of Science) or anywhere in the
document (Google); the second words string specified that the words migration and scenario
should appear within one word of each other anywhere in the title, abstract or keyword list
(Scopus and Web of Science), or anywhere in the document (Google). Searches in Google were
limited to documents in PDF format to help limiting the amount of irrelevant references. All
documents found in Google were included in the pool of potentially relevant documents, except
for those that were omitted by Google because they were judged as “very similar” to the ones
already shown. Thus, searches in Google were in each case limited to the first 130 to 150 hits.
Additionally, to better focus the searches, each word string further specified a number of words
that should not appear in the title, abstract or keyword list (Scopus and Web of Science), or
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anywhere in the document (Google). These words were selected because they are often associated
with migration scenarios without representing what we are interested in, for example: data
migration or any type of software migration; migration among other living species, for example
among birds or fish; migration scenarios with application to the study of gene flows, especially
among animals; or planetary migration. Truncation was used to allow different words with similar
roots to be included in the searches. Table A1 in the appendix contains the complete word strings
specific to each search.

3.1.2 Eligibility criteria

Documents found during the search phase had to satisfy the following criteria to be included in
the analyses. First, documents must have concentrated on population dynamics among humans,
thus not among animals or other entities (e.g. not planetary migration). Second, documents must
have included a description of a future characterization including (but not necessarily limited to)
one or more migration scenarios. Third, documents must have presented original migration
scenarios, meaning that methodological documents or review articles were excluded. Fourth,
documents part of a series of publications (for example population forecasts updates) were only
included if they were the most recent of the series, or if they contained methodological innovations
that were not found in subsequent similar publications, or if they presented an application of
similar methods to a new problem (for example by concentrating on migration in an area that was
not considered before). Among the population forecasts produced by statistical offices, only those
with a broader scope or with broader diffusion were considered for inclusion, while those
concentrating on a single country were excluded. As such, the population forecasts by Eurostat
(European Union), the Population Reference Bureau (United States) or the United Nations (World),
among others, were considered for inclusion, but not those from the Office for National Statistics
(United Kingdom) or the Federal Statistical Office (Germany), for example. Population forecasts
presented in scientific articles and future characterisations other than population forecasts were
more likely to be included as these were less likely to be part of a series of similar publications.

Other criteria for inclusion were related to content in the sense that documents must have included
sufficiently detailed information about the focus of the study, its purpose, and the techniques used
in building different migration scenarios (more detail is presented below about what this entailed
exactly). Documents could be research articles (peer reviewed or not), book chapters, (PhD or MA)
theses, or reports from statistical agencies or supra- or intergovernmental organizations, but must
have been written in English. No limitation was imposed in terms of publication year or research
field.

3.2 Typology of future characterisations

Our typology contains two dimensions: purpose and focus. Concerning purpose, we follow the
work of Borjeson et al., who presented in 2006 a typology of future characterisations that was also
intended as a guide for analysts interested in developing such characterisations. This work
provides a good starting point for our typology as it is authoritative and general enough to
accommodate scenarios of different kinds, including migration scenarios. Borjeson and colleagues’
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starting point is that future characterisations diverge in the first place in their purpose, i.e. whether
they aim at describing possible, probable or preferable futures. They qualify future
characterisations that aim at determining what could happen in the future as explorative. These
include scenarios with unlikely premises, but that are nevertheless useful for understanding the
impact of certain developments on a phenomenon of interest. For example, a characterisation of a
country’s future population size might include an unlikely scenario with zero migration, but this
scenario, combined with a scenario with “normal” migration, can be useful to quantify the impact
that migration might have on a country’s future population size. Characterisations that aim at
determining what might happen in the future are defined as predictive. Such characterisations
include forecasts and predictions, or any other exercise that aims at determining what the
producer considers as the most likely future. Finally, future characterisations may be used to ask
how a specific target can be reached, in which case they are called normative. The United Nations’
(2000) replacement migration scenarios are a good example of normative scenarios, where the
authors ask what immigration targets should selected countries reach to maintain their
population’s size or age structure over time.

Producers of population forecasts often maintain that they do not make predictions about the
future, but that they make projections that are conditional upon a given set of assumptions. In this
sense, they make population projections, which are by definition explorative. However, following
others (Keilman 2008), we consider here population projections as predictive rather than
explorative. This is because assumptions for population projections usually reflect what the
producer believes to the most likely future developments. The way that population projections are
prepared thus reflects a predictive approach. Population projections, or other similar exercises, will
however be considered as explorative if the producer clearly indicates that they do not believe
their assumptions to be realistic. This is often the case when assumptions are made to provide a
benchmark against which other projections can be evaluated. As stated above, this can be the case
in characterisations assuming zero migration, for example.

With regard to the second dimension, focus, we distinguish between future characterisations that
specifically focus on migration as an outcome, and future characterisations that focus on other
socioeconomic outcomes on which migration might have an important impact. The decision of
considering this dimension is based on preliminary analyses of selected future characterisations
which, in many cases, do not rely on migration scenarios to determine the future of migration
itself, but to determine the sensitivity of given socioeconomic phenomena to different assumptions
about migration. For example, studies have developed migration scenarios and studied their
implications for future population size or age structure, or their implications for the economic
performance of a country. Taking this consideration into account in our typology of future
characterisations appeared important as this aspect might represent an important source of
heterogeneity with respect to the techniques that are employed for developing migration
scenarios. Table 1 presents our typology, which includes six categories resulting from the
intersection between the two dimensions: purpose and focus.
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Table 1 A typology of migration scenarios, defined with respect to purpose and focus

Purpose

Predict the future

Explore the future

Evaluate how a
specific target can be
reached

Focus | Migration Category 1: Predictive, Category 2: Category 3:
focus on migration Explorative, focus on | Normative, focus on
migration migration
Other Category 4: Predictive, Category 5: Category 6:
aspects of focus on other aspects Explorative, focus on | Normative, focus on
societies other aspects other aspects of
societies

3.3 Assessment of methods and techniques

Techniques used in migration scenarios are assessed in two distinct steps. The first step consists in
determining whether a quantitative or a qualitative approach was taken to scenario generation, or
both, in which case a scenario is said to take a mixed approach. This dichotomy between
quantitative and qualitative approaches is often encountered in different areas of social sciences,
and has also been used in the scenario building approach presented by Popper (2008), for example.

The second step consists in identifying techniques that according to Borjeson et al. (2006) fall under
the terms generation of ideas and integration. Generation of ideas concerns how input is generated
for subsequent use in scenarios, while integration refers to how the information is transformed into
interpretable output. Concerning generation of ideas, we distinguish between future
characterisations that use output from a participatory activity (workshops, surveys, etc.) that was
organized for the specific characterisation at hand, from future characterisations that use output
from a previously organized participatory activity. An example of this practice concerns the
Shared Socioeconomic Pathways (SSP) (O’Neill et al. 2017). These are a set of scenarios that were
developed by scientists interested in the future impact of global warming on different aspects of
societies and have been used multiple times in subsequent studies. Concerning integration, we
consider two non-exclusive practices, i.e. the use of time series analysis to generate output and the
assignment of a likelihood to each specific scenario. This last practice can consist in estimating the
level of confidence that a given scenario will materialise, or the expression of a preference for a
given scenario as being more likely than other scenarios of the same future characterisation. Each
scenario can be built by referring to one or many of the approaches and techniques. For example, a
scenario can present a narrative to which quantifiable variants are assigned. It has then a mixed
approach (qualitative and quantitative). Scenarios that are qualitative can be based on previous
narratives, while scenarios that are quantitative can rely on time series analysis. Scenarios that rely
on either the qualitative or quantitative approaches can further be based on participatory work or
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assign likelihoods to different variants. Figure 1 shows how scenarios of migration are
characterised in terms of the approach they take to scenario building and in terms of the
techniques they rely on for input generation and integration.

Approach Qualitative  Quantitative
Techniques for input . - S . .
i q . P . Previous Participatory  Likelihood Time series
generation and integration .
narrative

Figure 1 Diagram showing the characterisation of migration scenarios in terms of the approach
they take and of the techniques they rely on for input generation and integration

3.4 Implementation of migration scenarios

To give a more precise idea of the concrete problems that migration scenarios are used to answer,
information is extracted from each future characterisation first on the migration flows, then on the
kind of migration considered. Migration flows are characterised in terms of whether they include
immigration and emigration separately, or whether they include net migration only (i.e. the
difference between the number of immigrants and emigrants). Migration flows are further
characterised in terms of the geographical areas that they connect, i.e. whether they connect one
specific area with the rest of the world (as often is the case when only net migration is considered),
whether they connect two areas with bilateral flows, or whether they connect multiple areas in a
matrix of flows. In each case, information is further extracted about the country, region, continent
or other part of the world covered, and whether analyses are performed at the national level
(between countries), subnational level (between states or provinces of a single country), or
supranational level (between regions, groups of countries or continents).

Finally, information is extracted concerning whether scenarios focus on all kinds of migrations, or
whether they concentrate on one or few specific kinds of migration. For example, scenarios may
focus on migration due to global environmental change or on work-related migration.

3.5 Data extraction

The above information was extracted systematically from the selected documents following a set
of pre-established questions which are listed in the appendix (Supplementary material A2). In total
72 documents were retrieved and coded in the first stage. Based on the references in these 72
documents in combination with expert knowledge in the team, an additional 35 documents were
added for analyses as they fulfilled the criteria for inclusion as specified above. Three reviewers
participated in the data extraction and coding phase of these 107 documents. Two of them went
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through each document and provided answers to each of these question based on its content. In
cases where answers differed between the two reviewers, the third one was called upon to
adjudicate and make a final decision. Answers to each question were collated into a database to
allow for a quantitative treatment. Results are presented in the next section.

4 Results

The analyses that we conducted can be summarized in four parts along which results will be

presented. First, an overview of the document selection process is provided. Second, a breakdown

of the selected documents according to the categories of the typology is presented. Third, we

examine how methods used for scenario building vary according to the different categories of the

typology and discuss more specific points relating to these techniques. Fourth, a description is
provided of the concrete implementations of future characterisations with respect to the
populations they covered.

4.1 Documents selection

Figure 2 shows how the document selection proceeded. Searches in the three databases (Scopus,
Web of Science and Google) allowed to find a total of 647 documents. Duplicates were removed,
providing a list of 506 records that were screened based on their title and abstract for suitability.
This first screening allowed to remove 377 documents, mostly because they did not present an
original future characterisation containing migration scenarios. The remaining 129 documents
were screened again based on their full text, which allowed to remove an additional 57 records.
The remaining 72 documents were selected for analyses, to which an additional 35 records were
added based on the reference lists of the previously 72 selected documents, or based on expert
knowledge. This procedure resulted in a total of 107 documents to be analysed.

QuantMig: The use of migration scenarios in future characterisations: A systematic review and typology
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Scopus Web of Google
(n=202) Science (n=285)
(n = 160)

647 records 141 duplicates
identified through > removed
database searching

A 4
506 records 377

screened based on records excluded

title and abstract

\ 4

y

129 full-text 57 records
articles assessed > excluded
for eligibility
35 records added
from reference
lists or expert \ 4
- M 107 studies
| > included in
analyses

Figure 2 Document selection flow chart

4.2 Typology

Table 2 presents how each selected document was assigned to one of the six categories of the
typology specified above (see section 2.2 Table 1). Approximately two-thirds (73 of 107) of all
selected documents focus on topics other than migration. The nature of these topics will be
discussed in more detail in subsection 3.4. Among these, more than half are predictive (n=38) while
about one-third are explorative (n=29). A minority of documents with focus on other topics are
normative (n=6). Meanwhile, approximately one-third of the selected future characterisations focus
on migration. The majority of these are explorative (n=26), while only eight of them are predictive.
None of the future characterisations with migration as focus is normative.
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Table 2 Study breakdown with respect to the focus and the purpose of the future
characterisations they present (the cells in the last line of the table correspond to the six
categories of the typology)

Focus Migration Other topic

Number of 34 73

studies

Purpose Predictive | Explorative | Normative | Predictive | Explorative | Normative
Number of 8 26 0 38 29 6

studies

4.3 Methods used for scenario building

4.3.1 Approach

Table 3 breaks down the selected documents according to the six typology categories and three
approaches at building migration scenario, i.e. quantitative, qualitative and mixed. It can be
noticed that some categories of the typology tend to privilege certain approaches over others. More
concretely, future characterisations of the Category 2 (Explorative, focus on migration; see Table 1
for categories) usually take a qualitative approach at scenario building, while future
characterisations in the Category 4 (Predictive, focus on other aspects) usually take an approach
that is either quantitative or mixed. Future characterisations in the Category 6 (Normative, focus
on other aspects) almost exclusively take a quantitative approach. In contrast, future
characterisations in categories 1 and 5 do not particularly favour the use of one approach over the
others.
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Table 3 Study breakdown with respect to the approach taken at building migration scenarios
(quantitative, qualitative, mixed), according to the six typology categories

Quantitative Qualitative Mixed Total

Category 1: 2 2 4 8
Predictive,
focus on
migration

Category 2: 2 20% 4 26
Explorative,
focus on
migration

Category 3: 0 0 0 0
Normative,
focus on
migration

Category 4: 22% 1 15* 38
Predictive, focus
on other aspects

Category 5: 13 6 10 29
Explorative,
focus on other
aspects

Category 6: 5 1 0 6
Normative,
focus on other
aspects of
societies

Total 44 30 33 107

* Indicate quantities that are significantly higher than an equal distribution would have suggested.

4.3.2 Techniques for input generation and integration

Table 4 breaks down the selected documents according to the six typology categories and four
techniques for scenario building. The most common technique consists in relying on a time series
analysis for scenario building (Total=40). This technique is mostly encountered in future
characterisations that are part of Category 4 (Predictive, focus on other aspects). Scenarios are
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otherwise often built relying on previous narratives (Total=21). Such common narratives are those
part of the Shared Socioeconomic Pathways, as we shall see below in section 3.4 (O’'Neill et al.
2017). These are not necessarily found in one typology category more than in others. Scenarios
were also often built relying on an own participatory work. This is especially the case concerning
future characterisations that are part of Category 2 (explorative, focus on migration). These studies
including a participatory element often consisted of workshops where specialists and stakeholders
are brought together to elaborate narratives of migration futures.

Table 4 Study breakdown with respect to the four scenario building techniques (previous
narrative, participatory, likelihood, time series), according to the six typology categories

Previous | Participatory | Likelihood | Time series
narrative
Category 1: 2 3 4 4
Predictive, focus
on migration™
Category 2: 5 10* 1 2
Explorative, focus
on migration**
Category 3: 0 0 0 0
Normative, focus
on migration**
Category 4: 8 1 2 27*
Predictive, focus
on other aspects**
Category 5: 5 1 1 7
Explorative, focus
on other aspects**
Category 6: 1 0 0 0
Normative, focus
on other aspects
of societies**
Total 21 15 8 40

* Indicate quantities that are significantly higher than an equal distribution would have suggested.

** Studies may employ anywhere between zero and all four of the four techniques listed in the
column headers. As a result, row totals may exceed or fall below the totals for each typology
category.
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4.3.3 Integration of typology categories and approaches at modelling migration
scenarios and trends over time

Tables 3 and 4 highlighted certain regularities in the intersection between the six typology
categories and the approach and techniques used in scenario building. These regularities can be
linked to some recurrent types of studies in the literature. First, predictive future characterisations
with focus on migration can be considered as migration forecasts, projections or scenarios. There is
no specific approach or techniques that is privileged in these studies. As such, they can equally be
quantitative, qualitative or mixed, and they can equally rely on previous narratives or
participatory work, and assign likelihoods or rely on a time series analysis. Second, explorative
future characterisations with a focus on migration are overwhelmingly qualitative and mainly rely
on participatory work for providing the content-wise input. In the literature, these are often
foresight or scenario studies in the sense that they present narratives of possible migration futures.
Third, predictive future characterisations with a focus on other aspects take mostly a quantitative
or mixed approach, and are more likely to rely on time series analysis. In the literature, these are
often referred to as population projections or forecasts. They usually concentrate mostly on the
future development of fertility and mortality and put little emphasis on migration, for which
simple (e.g. high, medium, low) scenarios are assumed. Fourth, explorative future
characterisations with focus on other aspects do not heavily rely on a specific approach or
technique. These are often studies that aim at determining the impact of migration on for example
the economic output of a country. Migration scenarios are often to be interpreted as “what-if”
scenarios and are not necessarily likely to materialise. Fifth, only a few normative characterisations
could be found and they all focus on other aspects of societies. The goal of these studies is usually
to determine how much migration would be needed to reach a certain target, for example in terms
of population size or age structure, or in terms of labour force size. As such the migration scenarios
that these studies present are also not likely to materialise.

Given the change in attention on migration scenarios in society and among policymakers one may
expect the developments over time in how migration scenarios are specified and on what they
focus. Figure 5 shows how the number of future characterisations evolved over time with respect
to each of the six categories of the typology. Bars are color-coded to represent the use of the
different approaches (quantitative, qualitative, mixed) in each future characterisation. We see that
characterisations that are part of Category 4 (Predictive, focus on other aspects) were published at
regular intervals throughout time, but especially in the last five years. We remind that this
category contains mostly population forecasts. Hence, the high prevalence of such
characterisations in the last five years could be due to our selection criteria that privileged more
recent population forecasts over older ones. We otherwise observe the steady increase in the use of
explorative future characterisations that have migration as focus during the last 20 years. It is
furthermore clear that they mainly take a qualitative research approach but more recently seem to
become also mixed methods studies. No clear time trend can be noticed concerning the use of
other types of future characterisations.
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Figure 3 Variation over time (5-year classes) in the number of future characterisations according
to their purpose (columns), focus (rows) and approach (colour coded, see legend)

4.3.4 Additional information on the studies’ focus

The typology presented above rests on the distinction between future characterisations with
migration or other topics as main focus. One question that arises is what those other topics are.
Table 5 breaks down those future characterisations with other topics as focus according to seven
foci. Most characterisations (n=36) that did not focus on migration specifically aimed at projecting
the size of different populations in the future. Here, scenarios are used to determine the sensitivity
of population size to different assumptions about migration. Twenty-seven studies otherwise
assessed the sensitivity of the composition by age of populations to different assumptions about
migration. Lower numbers of studies assessed the sensitivity of the size of the labour force (n=12),
economic output (n=10), public finances (n=6) and employment (n=5). Other studies relied on
migration scenarios while assessing change in the spatial distribution of populations (n=4), their
ethnic composition (n=3), or their exposure to environmental hazards such as droughts or floods
(n=3).
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Table 5 Future characterisations (counts) according to their focus (provided it is not migration)?

Focus Count
Population size 36
Age structure 27
Labour force size 12
Economic output 10
Public finances 6
Employment 5
Spatial distribution | 4
Ethnic composition | 3
Exposure to 3
environmental

hazard

4 Studies may have more than one focus

b Topics that were the focus of less than three studies are not shown

4.3.5 Additional information on participatory work

Above, it was noted that a total of seven future characterisations relied on the input of experts or
stakeholders to either identify different migration scenarios or assign probabilities that different
migration scenarios will realise. Since there exist different approaches to collecting such input,
Table 6 details which study used which type of approach. Most studies that relied on the input of
experts or stakeholders did so in the framework of a workshop, where experts and stakeholders
are brought together to develop scenarios. Otherwise, studies used interviews or questionnaires,
the Delphi method, or a combination of workshops and interviews/questionnaires.
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Table 6 Approaches used in studies that relied on input from experts and stakeholders

Type of approach Number of studies
Workshop 10
Interviews/questionnaires 3

Delphi method 1

Combination of workshop and 1
interviews/questionnaires

A total of fifteen future characterisations were built using previously published storylines. As
shown in Table 7, these previously published storylines belong for the most part to work that is the
fruit of vast consultations that are widely known both inside and outside of the academic world.
For example, seven future characterisations used the storylines that are part of the Shared Socio-
economic Pathways (SSP), while one characterisation relied on the Representative Concentration
Pathways (RCP) (which also serves as input in the SSP) and two rested on the Special Report on
Emission Scenarios (SRES), which can be seen as a predecessor of the RCP. Three studies otherwise
used the United Nations World Population prospects as input for their future characterisation, and
one used the narratives from the Sustainable Development Goals. Other studies relied on work
which impact is limited to the academic world such as the Global Migration Futures (Vezzoli et al.
2017) project (categorized as ‘Other projects’).

Table 7 Previously published storylines appearing in the selected literature

Previous work References
Shared Socio-economic Pathways 8

United Nations World Population 3
prospects

Special Report on Emission Scenarios | 2

Representative Concentration 1
Pathways

Sustainable Development Goals 1
Other projects 4
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4.4 Implementation of migration scenarios

This last part of the results section concentrates on the concrete problems that migration scenarios
helped answering. This is first done by providing an account of the way that migration flows were
modelled, the different parts of the world that were covered, as well as how this was done. Table 8
shows that most studies modelled migration as the difference between immigration and
emigration (net migration) either inside of a single country or while considering multiple
countries. These studies disregard where migrants may come from and were mostly found among
characterisations focusing on topics other than migration and with exploration as purpose. Some
studies considered migration between two regions, for example between eastern and western
Europe, or between south and north Mediterranean countries. These studies were more likely to
focus on migration and have exploration as purpose. A relatively large number of studies
considered migration inside a system of different origins and destinations (multiple flows), either
by considering different regions or countries covering the whole world, or by considering a
reduced number of countries inside of a given region, or a number of subdivisions (e.g. states,
provinces) inside of a given country. Only very few studies (n=3) considered in the same
characterisation both net migration and multiple flows. This approach was taken for example to
model migration both from outside a given political unit (e.g. net migration in the European
Union) and inside of it (e.g. migration flows between the different countries of the European
union) in the 3 studies that apply this approach.

Table 8 Migration flows and their geography

Net migration/ separate Geography Number of

flows studies

Net migration Single country 29%*

Net migration Multiple countries 407

Bidirectional flows Two regions or countries 12+

Multiple flows Different regions or countries of the world | 15

Multiple flows Different countries of a region/ 18
Different subdivisions of a country

Net migration + Multiple Single region or country, different 3

flows subdivisions

*Approach more common in characterisations focusing on topics other than migration and with
exploration as purpose

t Approach more common in characterisations focusing on migration and with exploration as
purpose

Table 9 provides studies counts according to the part of the world that they covered. Europe is the
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part of the world that received the most interest, while fewer studies focused on less or other more
economically developed countries. Thirty-one studies considered the whole world.

Before concluding this section, a word on the type of migrant that studies focused on. In general,
studies did not distinguish between different types of migrants, e.g. reason for migration, type of
residence, other individual characteristics. Studies that relied on net migration overall make less
distinctions than those who look at separate flows, which as we saw corresponded to about half of
all selected studies. Studies that included a storyline (mostly those focusing on migration and with
exploration as purpose) tended to discuss more thoroughly the potential impact of different types
of migration, often discussing the implication of forced migration, either because of political
reasons or climate change. The implications of economic migration were also discussed. However,
these studies did not necessarily establish boundaries or scenarios for different types of migrants
and migration. We do note four studies which strictly considered the impact of climate change on
migration (without considering other influences) (Brown, 2008; Cameron, 2018; Marchiori et al.,
2012; United Kingdom’s Government Office for Science, 2011), one that strictly considered labour
migrants (Groenewold & de Valk, 2016), and one that distinguished between different origins
(European vs. not European) (Armstrong & Van de Ven, 2016).

Table 9 Regions of focus in migration scenarios®

Region of focus Count
Europe 49
Other more economically developed 20
countries

Less economically developed countries 19
World 31

2 Europe refers to its geographic denomination (not political) and may include the United
Kingdom and the European part of Russia

b Other more economically developed countries refer to the United States, Canada, Australia, New
Zealand South Korea and Japan. Less economically developed countries are any country that is not
within Europe or other more economically developed countries.

5 Discussion

In this study we reviewed the existing literature on migration scenario’s and aimed to understand
how they can be characterized as well as what is covered. We did so by an open exploration of the
available literature taking differences in methods and scope into account. Two strands of future
characterisations appear to dominate the literature on migration scenarios. One strand focuses
primarily on topics other than migration but includes migration as one of the aspects and is mostly
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quantitative; the other strand focuses specifically on the future of migration flows and is mostly
qualitative. Both aim to explore what could happen in the future, rather than trying to predict
what will happen or establish how a given target could be reached. The first strand of
characterisations includes studies that aimed at determining the effect of different migration
scenarios on a future population with respect to its size, composition by age, workforce or
economic output. These studies often start from a baseline migration scenario which either rests on
past migration trends or suppose constant migration with respect to a baseline year. They then
develop two or more alternate scenarios that correspond to an arbitrarily chosen ratio of the
baseline scenario (e.g. low and high variants). These scenarios usually consider net migration and
concentrate on a single (often economically more developed) destination country. This approach
can be seen as a sensitivity analysis where researchers test the sensitivity of a given phenomenon
(like populations size or composition) to different assumptions about migration. Though useful in
its own right, this class of scenarios provide little insight into how migration might actually evolve
in the future, or into how to build better scenarios that would provide such insights.

The second group of future characterisations — with a focus on migration and with the purpose to
explore what could happen in the future — consisted mostly of qualitative studies along storylines
of different plausible futures. When building these scenarios authors often relied on insights from
experts and stakeholders to generate input. These scenarios often concentrate on migration flows
between two regions including different countries (for example between northern Africa and
European countries) or discuss the general state of migration in the world by discussing the
potential role of larger regions, often continents. Overall, there seems to be an emphasize on
north/western Europe as destination countries even though this has been contested in recent
studies where it has been shown that almost all countries are both destination and origin countries.
These scenarios potentially offer better insights into how migration might evolve in the future for
they thoroughly discuss the key factors influencing migration and take into account the multiple
forces at play. They often discuss the role of different migratory pressures, for example climate
change and political instability, and take a more global take on migration than those
characterisations part of the first class described above.

Having said that, both strands of literature still tend to (exclusively) focus on immigration and do
not take emigration into account. The migration move is still seen as a one-in-a-lifetime event with
an origin and destination where this has been shown to be inaccurate in the current connected
world we live in. This static view ignores the fact that migration is a dynamic process, where
moves may happen at different times in the life course of a person and includes immigration,
emigration as well as potentially different types of onward moves (see De Jong & de Valk 2020).
Additionally, still most studies aim to understand how many people are arriving (or leaving)
rather than covering also who is arriving (or leaving). Getting more insight into the characteristics
of those included in the migration flow is essential to understand the impact and challenges that
can be related to it. Despite attempts at covering and estimating flows in terms of demographic
characteristics, especially in the more qualitative approaches, more detail on who is moving would
be an asset to refine views and scenarios of future migration flows. In this sense further connection
between the two methodological approaches would also be useful to be better able to understand
who is potentially moving (at the population level) and potential story lines on what migration
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flows could look like from a more qualitative perspective. On a similar note, methods of the
qualitative and quantitative studies could be linked further to potentially lend migration scenarios
significantly more power in addressing future migration flows. In most of the studies that
collected an own input (thus that did not rely on previous work), this was done in a workshop
with experts and stakeholders. The resulting output is a set of narratives based on the participants’
discussions. These narratives however do not lend themselves well to a quantitative treatment of
the data. Only two studies relied on questionnaires to collect information among experts and
stakeholders, while one study relied on the Delphi method (see CrossMigration project and related
report Acostamadiedo et al. 2020). Interestingly enough, studies also find that overall, experts hold
very different views on the future of migration and even in a Delphi setting are not more likely to
adjust their view (e.g. Acostamadiedo et al. 2020). This implies that most may have formed their
insights based on their specific experiences. A route that has not been explored yet is the use of for
example vignette. In these types of studies people have to make a trade-off between different
aspects that are randomly assigned to respondents. As such it could be an interesting and fruitful
option for future characterisations. It is also a method that can be applied to both smaller and
larger groups of respondents and in a factorial survey design that could also take characteristics of
the respondents into account. In the second deliverable of the WP (7.2.) this route will be further
explored.

Finally, in the reviewed documents by and large no distinction is made between different
migration flows or between different types of migrants. Those few studies that did discuss
different migration flows or movements among different types of migrants are usually qualitative,
and it is unclear how the different types of migration that they discuss could be operationalized
into quantifiable scenarios. Though this situation depends largely on the data that is available on
migration, the increasing availability of new sources could be tapped into to offer a richer view of
future migration flows (Willekens et al. 2016). In the same vein, moves within Europe may need to
be better understood and included in migration scenarios than they are to date. Moves of EU
nationals may have substantial demographic and economic impacts (on origin and destination
regions) and moving of third country nationals within the EU is a potential source of changing
populations and migration. These flows are despite their relevance and impacts largely ignored so
far. Drivers of these migration moves need to be better understood also to capture them in more
meaningful ways in scenarios.

This work provided a comprehensive overview of the use of migration scenarios in future
characterisations with emphasis on what such scenarios are, how they are built, and which
problems they were applied to. This work has been developed in a time where the COVID 19
pandemic was affecting lives in societies all around the world. It also clearly impacted mobility
and migration due to restrictions and efforts to stop spreading of the virus. This new reality we are
facing is unknown to our times and many aspects in life are uncertain. It is unclear what the long-
term effects will be on migration to, from and within Europe. Uncertainty has become part of our
daily lives in societies where it was thought everything including migration could be managed.
One thing that is becoming even more clear in the current context is the usefulness of different
scenarios. Different views on what may happen when it comes to amongst others migration, can
help also responding accurately by policy makers as the different implications can be thought

24

QuantMig: The use of migration scenarios in future characterisations: A systematic review and typology



25

through beforehand along the scenarios that are sketched. This report provided an overview of
what we know and need to know and made suggestions for further improvement. It is clear that
scenarios may become even more relevant and important to manage the uncertainties in the world
today.
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Table A1 Query terms used in each search

Search
engine

Search
no.

Query terms

Scopus

1

(TITLE-ABS-KEY (population* OR demograph*) w/3 scenario and
*migration AND NOT *ware AND NOT *planet* AND NOT animal AND
NOT gene* AND NOT species* AND NOT fish*)) AND (LIMIT-TO
(DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO
(LANGUAGE, “English”))

(TITLE-ABS-KEY (migration w/1 scenario AND NOT *ware AND NOT
*planet* AND NOT animal AND NOT gene* AND NOT species* AND
NOT fish*) AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE,
“ar”)) AND (LIMIT-TO (LANGUAGE, “English”))

Web of
science

TS=((population* OR demograph*) NEAR/3 scenario AND migration NOT
(*planet* OR animal OR gene* OR species OR fish* OR *ware*)) AND
LANGUAGE: (English) AND DOCUMENT TYPES: (Article OR Book
Chapter)

TS=(migration NEAR/1 scenario NOT (*planet* OR animal OR gene* OR
species OR fish* OR *ware*) AND LANGUAGE: (English) AND
DOCUMENT TYPES: (Article OR Book Chapter)

Google

(“population scenario” migration) OR (“demograph* scenario” migration)
-planet® -animal -gene* -species -fish* - software -hardware

“migration scenario” -planet* -animal -gene* -species -fish* - software -
hardware

* Indicates truncation

AND, NOT, OR and the minus sign ( - ) are Boolean operators that allow for different
combinations of words in a single search.

NEAR/# and w/# indicate where different words should appear with respect to each other.

Apostrophes (

“” 7

) indicate that an expression must appear as such in the document.
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Supplementary Material A2: List of questions used for
data extraction

1. Is the focus on migration as outcome? (Choose one)
a. Ifyes: Type “1” under 1.1 Focus migration
b. If no: Write down what the focus is under 1.2 Focus other
2. What is the purpose of the future characterization? (Choose one)
a. If purpose is prediction: Type “1” under 2.1 Prediction
b. If purpose is to evaluate how a target can be reached: Type “1” under 2.2 Target

c. If purpose is neither prediction nor the evaluation of how a target can be reached:
Type “1” under 2.3 Exploration

3. Are the outcomes of the future characterization presented in terms of quantities?
a. Ifyes: Type “1” under 3. Quantitative

4. Does a storyline underpin the different scenarios?
a. If yes: Type “1” under 4. Qualitative

5. 1If 3. =yes: Are the outcomes determined by time series analysis?
a. Ifyes: Type “1” under 5. Time series

6. Do the authors assign a likelihood to the realization of each scenario/express preference for
the realization of one scenario over another?

a. Ifyes: Type “1” under 6. Likelihood

7. Were the scenarios developed based on participatory work (i.e. input from
experts/stakeholders)?

a. Ifyes: Type “1” under 7. Participatory
8. Were the scenarios developed based on previous work?
a. If yes: Type “1” under 8.1 Previous work

b. If yes: Type the name of the previous work under 8.2 Previous work name

How is migration modelled? (Choose one)
a. If net migration: go to 9.
b. If migration flows: go to 10.
9. What is the area of focus?
a. Type the name of the area of focus under 9. Area
10. Are flows between two areas or multiple (more than two) areas? (Choose one)

a. If two areas: type the name of the sending area under 10.1 Sending and type the
name of the receiving area under 10.2. Receiving
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b. If multiple areas: type the geographic denomination that includes all the areas
considered under 10.3 Multiple

11. What is/are the geographical level(s) of analysis? (Choose one, two or three)
a. Larger than countries: type “1” under 11.1 Supra
b. Equal to countries: type “1” under 11.2 National
c. Smaller than countries: type “1” under 11.3 Sub

12. Are all kinds of migrants / all kinds of causes for migration considered?

a. If no: type the specific kind(s) of migrants / specific kind(s) of causes for migration
under 12. Kind
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Table A3 Complete overview of the selected studies with
respect to their focus, purpose, approach and techniques

Category 1: migration as focus and prediction as purpose

previous
Reference past trends likelihood | participatory work
Approach: Mixed
Lachmanova & Drbohlav 2004 - + + -
Bijak & Wisniowski 2010 + - + -
Glazar & Strielkowski 2010 + + - -
Bijak et al. 12013 - - - -
Approach: Quantitative
Borgy et al. 2010 - - -
Campos & Timini 2019 + - -
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Category 2: migration as focus and exploration as purpose

Approach: Qualitative

Doos 1994 - - -

de Haas 2005 - - -

EACH-FOR 2009 - - -

OECD 2009 - - -

Fruhmann & Jager 2010 - - -

Ayadi & Sessa 2011 - - -

Haas 2011 - - +

United Kingdom’s Government Office for
Science 2011 - + -

Frontex 2011 + - _

Global Migration Futures 2012 - - -

Global Migration Futures 2013 - + -

Vah Jevsnik & Toplak 2014 - + +

Bertelsmann Stiftung 2014 - - _

Frontex 2016 - + -
OECD 2016 - - -
Friedrich-Ebert-Stiftung 2017 - + -
Bockenforde & Braune 2018 - + -
Szczepanikova & Van Criekinge 2018 - + -
EPSC 2018 - - -
Mixed Migration Centre 2019 - + -

Joint Research Centre 2020 - - _
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Approach: Mixed

Brown 2008 - -
Fonseca et al. 2017 - -
Thus Hien Dao et al. 2017 + -
European Commission 2018 - -
Approach: Quantitative

Rees 1987 + -
Ahlburg & Vaupel 1990 + -
Lutz et al. 1997 - +
Shaw et al. 1997 + -
Andreev et al. 1998 - -
Hal & Clive 1999 + -
Stiller 2000 - -
Shaw 2001 - -
World Bank 2006 + -
Anderson & Sheppard 2009 - -
Coleman 2010 - -
Lanzieri 2013 + -
Bleha et al. 2014 - -
Yucesahin & K.C. 2015 - -
Abel 2018 + -
Morgenroth 2018 - -
Harrington et al. 2018 + -
Zinkina et al. 2018 + -
Aral 2020 + -
Johnson 2020 + -
Lomax et al 2020 + -
Vollset et al. 2020 + -

Approach: Qualitative

Cafaro & Derer 2019 -
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Category 5: other topics than migration as focus and exploration as purpose
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Approach: Mixed

Wilson & Rees 2003 + -
U.S. EPA. 2009 - -
ESPON 2010 + -
Groenewold et al. 2012 + -
Rees et al 2012 + -
Abel et al. 2016 + +
Mountford and Rapoport 2016 + -
Sanchez Gassen & Heleniak 2016 + -
U.S. EPA. 2017 - -
Cameron 2018 + -
Lutz et al 2018 + -
Morefield et al. 2018 + -
Wenbin et al. 2018 + -
Lutz et al. 2019 + -
Marois et al. 2019 + -
Approach: Quantitative
Gonnot et al. 1995 - -
Fuchs 2001 - -
Casarico & Devillanova 2003 - -
Van der Mensbrugghe 2006 + +
Bijak et al. 2007 - -
McDonald & Temple 2010 - -
Walmsley et al. 2011 - -
Kwok et al. 2013 - -
Lisenkova et al. 2013 - -
Fuchs et al. 2016 - -
Byrne & O’Brien M 2017 + -
Reed & Stark 2018 - -
Berthou et al. 2019 - -
Marois et al. 2020 - -
Approach: Qualitative
Butz 1982 -
Benton and Patuzzi 2009 -
Davoudi et al. 2010 -
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European Commission 2012 - + -

Groenewold & de Beer 2013 - - _

Groenewold et al 2016 - - _
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Category 6: other topics than migration as focus and establishing how a target can be reached as purpose

Approach: Mixed

Tyers & Shi 2007 + -
Borgy & Chojnicki 2009 - -
Bruni 2009 + -
Curtis & Schneider 2011 + -
Duwicquet et al. 2014 - -
Neumann et al. 2015 + -
Armstrong & Van de Ven 2016 - -
Merkens et al. 2016 - -
UK Economic Outlook 2017 + -

Approach: Quantitative

Kippen & Mcdonald 1998

United Nations 2001

Kippen & Mcdonald 2002

Bijak et al. 2 2013

Robson & Mahboubi 2018

QuantMig: The use of migration scenarios in future characterisations: A systematic review and typology




	Acknowledgments
	List of Tables
	List of Figures
	1.1 Background
	1.2 Methods
	1.3 Results
	1.4 Conclusions
	2 Introduction
	3 Methods
	3.1 Document search
	3.1.1 Search strategy
	3.1.2 Eligibility criteria

	3.2 Typology of future characterisations
	3.3 Assessment of methods and techniques
	3.4 Implementation of migration scenarios
	3.5 Data extraction

	4 Results
	4.1 Documents selection
	4.2 Typology
	4.3 Methods used for scenario building
	4.3.1 Approach
	4.3.2 Techniques for input generation and integration
	4.3.3 Integration of typology categories and approaches at modelling migration scenarios and trends over time
	4.3.4 Additional information on the studies’ focus
	4.3.5 Additional information on participatory work

	4.4 Implementation of migration scenarios

	5 Discussion

