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Introduction

The scientific study of irregular migration, its 
description, and its estimation are closely connected 
with the search for appropriate measurements 
and empirical observations related to this form of 
migration. Aside matters related to the definition of 
irregular migration, treated in other chapters in the 
book, and especially in Kraler and Ahrens (2023), 
there are multiple challenges associated with 
measuring irregular migration stocks and flows and 
attaining estimates of the size of these quantities. 

Some of these challenges were highlighted by the 
seminal CLANDESTINO project – an EU–funded 
project (2007-2009) which reviewed data and 
methodologies on irregular migration over a decade 
ago (Jandl, 2011). Key obstacles include irregular 
migrants’ reluctance to disclose their status in 
surveys or censuses, the absence of adequate 
sampling frameworks, and their elevated mobility 
patterns—all necessitating alternative research 
approaches. In MIrreM, we seek to update this 
review with advances in literature in terms of data 
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Key points
• This chapter builds on Rodríguez-Sánchez and Tjaden (2023), who reviewed the main 

methods for estimating irregular migrant stocks and flows, spanning both established and 
more experimental approaches.

• Measuring irregular migration remains a fundamental challenge: the population is difficult 
to observe, and even widely used methods such as residual estimation or capture–recapture 
provide only partial pictures.

• Traditional techniques continue to form the backbone of the field, but improvements have 
often come from incremental innovations, such as using mortality data to refine life-course 
approaches, or expanding residual methods with large government databases and machine 
learning.

• More novel directions, such as exploiting consular registers, driver’s licence data, or online 
search behaviour, show promise in filling gaps, though these remain context-specific and 
experimental.
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sources and methodologies. For a comprehensive 
and detailed overview of each method, see the 
review paper by Rodríguez-Sánchez and Tjaden 
(2023). In that review, a detailed explanation of how 
the different methods work, typical databases used, 
and their strengths/weaknesses are documented. 
Depending on which definition of irregular 
migration we employ, some methods might be 
better suited than others to capture the different 
operationalizations, especially as these will be 
based on different data sources

Box 5.1: Traditional and innovative 
approaches

Alejandra Rodríguez-Sánchez and Jasper 
Tjaden

By “Traditional” we refer to approaches 
covered by previous methodological 
overviews (Jandl, 2011; Pinkerton et al., 
2004) on which our overview builds. These 
are well established methods that are used 
to estimate irregular migration across 
the world. We included these traditional 
methods in our review out of a desire to be 
comprehensive, but also because some of 
the innovations build from well-established 
methods, like the residual approach.  We 
defined “Innovative” approaches as those 
methods that either use novel data sources 
(e.g., digital behavioural data) or apply a new 
estimation method to standard data sources. 
These approaches improve upon some of 
the limitations of established methods. 
The innovative approaches were identified 
through literature review and discussions 
with experts.

Estimating irregular migrant stocks and, especially, 
irregular migration flows, despite important 
advances, remains a challenging endeavour. 
Methods estimating stocks measure the total 
number of irregular migrants residing in a country 
at a specific point in time (e.g., the year 2022), 
whereas methods estimating flows capture changes 
in that population over a defined period (e.g., 2015–
2020), attaining measures of inflows or outflows. 
MIrreM’s innovative pilot studies which are 
summarized in the next chapter, and which were 
based on this overview, are aimed at tackling some 
of these challenges. 

This chapter of the Handbook is intended to 
highlight some of the most innovative aspects of 
approaches we found through our scoping review 
for measuring both stocks and flows. A quick 
overview of the methodologies we found in this 
search can be found in Table 1. We grouped the 
methods based on their core data (e.g., government 
data, non-government data, survey, mixed data, and 
digital data) and estimation strategies, plus a brief 
description of their main idea, rather than focusing 
on minor differences across methods. Our review 
encompasses both traditional and innovative 
methods (see Box 1).
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Table 5.1: Overview of methodological approaches covered in Rodríguez-Sánchez & Tjaden (2023) review 
(Note: Author’s own elaboration)
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Review criteria

Our review of each methodology was based on 
a series of criteria we deemed fundamental to 
understanding the scope of each method, meaning 
which population the method is able to produce 
estimates for, and the quality of its estimates. The 
selection of which features of the methodologies to 
highlight was based on existing common standards 
for the evaluation of scientific evidence, such as the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA), the Grading of 
Recommendations, Assessment, Development and 
Evaluation (GRADE), among others (Guyatt et al., 
2008; Page et al., 2021). 

Each of the methods was evaluated in Rodríguez-
Sánchez and Tjaden (2023) according to the 
following criteria:

•  Main Idea: Explains the core concept of the 
method in simple terms for non-experts.

•  Data Source: Identifies main data types (e.g., 
administrative, surveys, census) and gives 
examples.

•  Coverage / Definition: Describes which sub-
groups of irregular migrants are included or 
excluded, highlighting potential biases.

•  Estimation Assumptions: Outlines key 
assumptions needed for the method to 
estimate the total irregular migrant population 
accurately.

•  Reliability: Assesses whether the method 
gives consistent results over time.

•  Scalability: Evaluates whether the method can 
be applied in different countries.

•  Ethical Issues: Flags ethical concerns in data 
use, collection, and potential risks to migrants.

•  Examples: Provides references to studies that 
apply the approach.

What we found

Among the traditional approaches, covering 
both indirect and direct approaches as classified 
by Jandl (2011), we review multiplier or simple 
extrapolation, the capture-recapture or multiple 
system estimation approach, the residual 
estimation method, self-identification in surveys, 
and expert or Delphi surveys. Although these 
methods possess important drawbacks we highlight 
in the literature, these methods are well-known 
and considered standard. We found important 
innovations regarding the multiplier, in Drbohlav 
and Lachmanová (2023), which document the 
results of implementing the multiplier in practice; 
and also, innovative work in the residual method, 
with the use of machine learning, larger government 
databases on social programs, and the evaluation of 
robustness of the method to core methodological 
assumptions (van Hook et al., 2021).

Moreover, among traditional approaches, we 
included the use of specific events, such as large-
scale regularization and formal status adjustment 

programs (Sabater & Domingo, 2012), and life 
course events.  Changes in legislation have offered 
the opportunity to understand the number of 
individuals lacking legal status in the past (Kraler, 
2019). In turn, the life course events, in which 
administrative or register data sources on births, 
deaths, or hospitalizations, can offer important 
clues as to the sizes of populations as long as 
these can be extrapolated to the larger population. 
In particular, we highlight the potential of data 
on mortality (Surkyn et al., 2023), an approach 
which holds promise to be implemented in various 
countries relying on similar data.

Another class of traditional approaches we 
cover follows statistical modelling practices. 
For example, labour demand and the flow-stock 
modelling. In the labour demand modelling 
(Hess, 2006), only irregular migrant workers 
are estimated on the basis of reported economic 
output based on administrative data. In the flow-
stock model (Fazel-Zarandi, Feinstein & Kaplan, 
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2018; Rodilitz & Kaplan, 2021), in turn, used in the 
US, and which have been criticized for providing 
implausible estimates that go orders of magnitude 
beyond existing estimations (Capps et al., 2018), 
information on cumulative inflows (visa overstayers, 
irregular border crossings/apprehensions) minus 
cumulative outflows (deportations, voluntary 
emigration, mortality, status changes) is used to 
derive an estimate.

Finally, among traditional approaches we also 
included the use of official, administrative, and 
commercial databases that allow for the estimation 

of irregular flows or stocks. Although this could 
be considered partly innovative, as new data 
sources have become available, irregular border 
crossings (Savatic et al., 2021; FRONTEX, 2022), 
data bases on asylum claims and refugee status 
(Ghui & Blangiardo, 2019), migrant deaths and 
apprehensions, and database systems enabling 
identification of visa overstayers. In the US, for 
example, overstayer events are estimated by 
considering all arrivals through air, sea, and 
land, matched to records of exits (Department of 
Homeland Security, 2022; Warren, 2017).

Advances and challenges

Among the innovative approaches, we document 
the development of important approaches. For 
example, in terms of databases, institutional 
registers on college enrolment (Hsin & Reed, 2020), 
as well as driver license register data (Lueders & 
Mumper, 2022), and consular registers of migrant 
communities (Bhandari et al., 2021). On their own, 
these databases cannot, on their own, be used to 
estimate the total number of irregular migrants, but 
when put in combination with other data sources 
they have the potential to provide important clues 
about irregular migrant population size. 

On the more methodological side, the use of 
statistical imputation in large databases, often in 
connection to the residual method (Gálvez-Iniesta, 
2020), constitutes an important innovation worth 
mentioning (Borjas & Cassidy, 2019; Ro & van Hook, 
2022). Also, the use of innovative data sources on 
consumption and online search behaviour can be 
highlighted among the most important innovations 
(Nixon, 2022; Böhme, Gröger, & Stöhr, 2020). 

New databases that also inform irregular migrant 
flows, for example, have been created as a result 
of important citizen-driven projects (UNITED 
for Intercultural Action. (n.d.), or the creation of 
more encompassing surveillance programs. An 
example of the first is the Missing Migrants Project 
collecting data on the population of migrants dead 
and presumed missing while en route (García-
Borja & Black, 2022). Knutson (2021) and Molnar 
(2019) discuss the uses of socio-technical systems 
based on artificial intelligence that enable facial 
recognition in the enforcement of migration.

Significant progress has been achieved in refining 
estimation methods to address the shortcomings 
of traditional techniques like the residual method. 
These improvements have been driven by the 
adoption of novel methodologies and the growing 
availability of diverse data sources (Vespe et al., 
2017). However, estimation approaches remain 
largely fragmented, often shaped by the specific 
type of data source employed.
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