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Abstract 
This document makes public and summarises the work undertaken under the umbrella of the ‘Special 
Interest Group on dynamic microsimulation’ (SIG) set up in the scope of InGRID-2, Work Package 6, and 
lead by LISER (Philippe Liégeois).   
Given the nature of that challenge and the complexity of such an innovative track, we organised the 
participation to the SIG on invitation and involved finally 17 experts and developers in the field, both from 
EU and non-EU countries. Four meetings and a significant work carried out between those events lead to a 
triple of technical notes about an e-survey targeting the general sphere of developers and users of 
microsimulation, the validation of microsimulation tools and the modelling of migrations within models. The 
present document gives an insight about those notes and underlines additional fruitful outcomes for the 
SIG.   
Finally, we explore lessons learnt from an exercise perceived as useful and promising by participants and 
plans for the future, including necessary inputs. 
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1. Introduction 

This document makes public and summarises the work undertaken under the umbrella of the ‘Special 
Interest Group on Dynamic Microsimulation’ set up in the scope of InGRID-2, Work Package 6. 

The general objectives1 of Work Package 6 in InGRID-2, entitled ‘Innovation network’, [are to] to 
organise and manage networking activities on innovation processes linked to the InGRID Research Infrastructure with 
the general goals to help in the removal of barriers to viable innovations and to speed up the transfer of innovative 
solutions to other users. 

These objectives [have been] broken down into 8 tasks, including the organisation of Special Interest Groups (SIGs). 
Those groups [have to be] focused networking activities of a specific community within the larger InGRID community-
of-interest with a shared interest in advancing a specific area of methodological knowledge. The members [will] cooperate 
to affect or to produce solutions within their particular field beyond the state-of-the-art. The networking [will be] organ-
ised by e-communication, meetings and events. Each of the SIGs will deliver as final output as final output a SWOT-
based spotlight report on the methodological advancement-in-question, [including a] short strategic note.  

In particular and based on the users’ needs survey of the first InGRID project (2013-2017), LISER 
proposed an SIG on ‘dynamic microsimulation to investigate the inclusion challenge’. The specific 
objective is to reinforce synergy between developers of dynamic microsimulation models aiming at analysing e.g. the long-
term distributional effects of population ageing. Models will be compared (structure, methods implemented for addressing 
key-difficulties) outcomes analysed on a common basis.  

The report is structured as follows. Section 2 outlines the strategy set up for the establishment and 
the composition of the SIG. Section 3 exposes the concrete actions retained by the participants in the 
SIG for the time of InGRID-2, including tracks of interest emphasised, methodological concerns 
and operational principles to be kept in mind. Sections 4 to 6 give an insight about a triple of technical 
notes resulting from the concrete actions exposed earlier. Finally, Section 7 concludes. 
  

 
1  Grant Agreement number 730998 — InGRID-2, page 123. 
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2. General strategy, composition of the SIG and 
events 

Given that challenge and the complexity of such an innovative track, we organised the participation 
to the SIG on invitation. 

The resources made available through InGRID-2, yet quite a rare opportunity, are obviously 
limited. Therefore we had in mind while composing the SIG and launching invitations to avoid 
starting from scratch, which implies defining a common and well-focused sphere of interest, building 
if possible on work being undertaken already, and limiting prior barriers for exchanges as far as pos-
sible.  

In particular, we chose to focus on a specific development and simulation platform, LIAM2 
(http://liam2.plan.be/). LIAM2 is an open source,2 user-friendly modelling and simulation frame-
work mainly set up for the development of discrete-time dynamic microsimulation models with cross-
sectional dynamic ageing. This tool was initially developed by the Federal Planning Bureau in Brussels 
thanks to European funding initiated by LISER,3 yet nowadays still continuously and efficiently 
developed in Brussels. It has been adopted by several partners throughout Europe already and was 
then a relevant ‘language’ for exchange. Therefore, a preference was given to LIAM2 developers, or 
teams interested in (and committing to) some investment with that respect. 

Nevertheless, it was perceived as worth to keep in the loop other approaches and networks, while 
also maintaining a link with important stakeholders. Therefore, a few colleagues familiar with other 
development platforms for dynamic modelling like for example Modgen or JAS-mine4 were invited. 
In the same vein, we launched invitations to important networks like EUROMOD or the European 
Social Policy Network (ESPN),5 and had in mind also relevant institutions like OECD6 (in particular 
the Future Elderly Model/FEM-network) and the European Commission.7  

However, given the lack of practical availabilities, together maybe with the innovative hence un-
certain nature of the consortium, those links could not be operationalised at time of the SIG. This 
might be done in a further stage, grounding on the present evidence of fruitful outcomes, if the SIG 
is structuring for continuous functioning after InGRID-2 and depending on available funding. 

Finally, 16 participants were gathered, some of them for a while only, both from EU (BE, ES, HU, 
LU, IT, PT, SK and SI) and non-EU (AU, AR and CN) countries. Such a dimension revealed to be 
relevant for the job to be undertaken in the SIG and at first step.  

The Table 1 summarises the composition of the SIG, the expertise of the participants and their 
involvement in other relevant projects. 

SIG meetings were organised on 26 October 2018 (LISER, see Picture 1), 17-18 June 2019 (Galway, 
see Picture 2), 18 June 2020 (on line) and 15 June 2021 online), even if the main part of the work was 
undertaken between those meetings. 

 
2  Grant Agreement number 730998 — InGRID-2, page 243: the project is explicitly ‘open science’-oriented. 
3  EU-PROGRESS ‘MiDaL’ project, Grant VS/2009/0569, December 2009 – November 2011, lead: LISER (formerly CEPS/INSTEAD). 
4  See https://www.statcan.gc.ca/eng/microsimulation/modgen/modgen and http://www.jas-mine.net/. 
5  See https://www.euromod.ac.uk/ and http://ec.europa.eu/social/main.jsp?catId=1135&langId=en.  
6  See http://www.oecd.org/. 
7  EUROSTAT and for example the JRC in Seville (https://ec.europa.eu/jrc/en/about/jrc-site/seville). 

http://liam2.plan.be/
https://www.statcan.gc.ca/eng/microsimulation/modgen/modgen
http://www.jas-mine.net/
https://www.euromod.ac.uk/
http://ec.europa.eu/social/main.jsp?catId=1135&langId=en
http://www.oecd.org/
https://ec.europa.eu/jrc/en/about/jrc-site/seville
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Picture 1: Launching meeting, 26 October 2018, LISER (Luxembourg) 

 

Picture 2: 2nd meeting, 17 and 18 June 2019, Galway (Ireland) 
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Table 1. Composition of the SIG on dynamic microsimulation – a snapshop 

Name Main affiliation Country Main model developments Main relevant 
development 

platform 

General complementary information Involvement in international(-ly funded) projects 
(out of the present SIG in InGRID-2) & 

Networks 

Meetings 
1-2-3-4 Name of 

model/instrument 
Comments & type 

(Dyn., static/ 
behavioural, ...) 

Mahdi 
Benjelloul 

Paris School of 
Economics/IPP 

FR DESTINIE D  Very oriented ‘open source’      

OpenFisca S  Interested in Python (developments & 
handling data/parameters), 

TAXIPP(_life)  (LIAM2) Matrix computation and associates 

Leonardo 
Calcagno 

First, Argentina's 
Nation's General 
Audit (AGN), then 
Ministry of Economy 

AR MISSAR D LIAM2 Simulates Argentina's social security 
(ANSES) sustainability, adequacy and 
redistributive impact, by legislation and 
economic scenario. Possible audit of 
ANSES sustainability through AGN. 

      

Riccardo Conti 
and  
Stefano Boscolo 

SOGEI (Riccardo) 
FGB (Stefano) 

IT T-DYMM D (social protection 
system), built on 
SILC + 
administrative data 

LIAM2 First version launched in 2011 (derived 
from MiDAS_BE), update in progress 
within EU-funded project (MOSPI, 
2019-2021) 

EU-EaSI Progress Program ‘Modernizing Social 
Protection Systems in Italy, MOSPI’ 
(https://www.inapp.org/it/ProgettiCompetitivi/MOSPI) 

    

Gijs Dekkers Federal Planning 
Bureau 

BE MiDAS_BE D (pensions) LIAM2 Initiated MiDAS (also developed in HU, 
LU, PT)/coordinates MIGAPE/ 
nowcasting 

EU-MIGAPE (‘Mind the Gap in pensions’, 
2019-2021) 
IMA (board-Past President) 
Leading MiDAS network, Expert in several countries 

    

LIAM2 Development 
Platform/D 

eponymous Continuously developing LIAM2 

Nataša Kump 
and  
Boris Majcen 

Institute for 
Economic Research 

SI EUROMOD_SI S EUROMOD More about sustainability, less for 
adequacy/DYPENSI, with Martin Spilauer 
(Modgen)/also an interest in - and 
development by elsewhere of - generational 
accounting model & CGE 

EU-MIGAPE 
EUROMOD (https://www.euromod.ac.uk/) 

    

DYPENSI D (pensions) Modgen 

Jinjing Li University of 
Canberra 

AU STINMOD+ Behaviour (labour 
market) with planned 
dynamic extension 
(income) 

Mixed Extend traditional tax and benefit 
microsimulation model with behavioural 
and potentially dynamic components 

     

Philippe Liégeois 
and  
Vincent Vergnat 

LISER and University 
of Luxembourg 
(Vincent) 

LU MiDAS_LU D (pensions), built on 
administrative and 
SILC data 

LIAM2 Initiated and organising the SIG 
(Philippe)/developing an e-Platform for 
microsimulation (e-SearchM) and other 
InGRID-2 tasks relevant for the SIG 
(including EUROMOD/LIAM2 linkage) 

EU-MIGAPE 
EU-InGRID-2, full project 
EUROMOD 
IMA (board-Vice-president, Philippe) 
MiDAS 

    

DyMH_LU D (health status), 
built on SHARE data 

LIAM2 Prior version 

EUROMOD_LU S EUROMOD Developing a VAT and in-kind transfers 
module for EUROMOD  
(in conformity with methodology as 
applied in several other countries) 

Amilcar Moreira University of Lisbon PT MiDAS_PT 
(DYNAPOR) 

D (pensions), built on 
SILC 

LIAM2 Develop methods for external 
validation/interested in e-infrastructures, 
short-term projections & EUROMOD/ 
LIAM2 interactions 

EU-MIGAPE     

https://www.inapp.org/it/ProgettiCompetitivi/MOSPI
https://www.euromod.ac.uk/


8 

 

 

Name Main affiliation Country Main model developments Main relevant 
development 

platform 

General complementary information Involvement in international(-ly funded) projects 
(out of the present SIG in InGRID-2) & 

Networks 

Meetings 
1-2-3-4 Name of 

model/instrument 
Comments & type 

(Dyn., static/ 
behavioural, ...) 

Ingrid Schockaert Statistics Flanders BE Not yet named Spatial (local 
demography) 

LIAM2 Fertility, mortality and migration (locally)/ 
Household formation and (internal) 
migration are a challenge  

     

Meritxell Solé University of 
Barcelona 

ES Dypes D (pensions), 
including a concern 
about retirement age 
& unemployment 

Modgen National transfer accounting with AT, ES, 
FI & UK (with reference to age, available 
for more than 50 countries)/ interest in 
intergenerational transf./joining forces in 
research 

NTA (‘National Transfer Account’) Worldwide 
EU-AGENTA 
EU-WELTRANSIM (Intra & Intergenerational 
distribution ...’ (with support from Martin Spilauer) 

    

Miroslav Štefánik  
and  
Tomáš Miklošovič 

Slovak Academy of 
Sciences 

SK SLAMM D (labour supply), 
built on EU-SILC & 
LFS and administrative 
data 

LIAM2 Interconnection with macro model IMA (members)     

Krisztián Tóth (originally) Magyar 
Allamkincstár 

HU MiDAS_HU D (pensions) LIAM2 Common exercise ‘Ageing assessment of 
pension adequacy’ with BE & SE [*]/ 
interested in short-term projection 

MiDAS     

Peng Zhan Institute for 
Common Prosperity 
and Development, 
Zhejiang University 

CN Planned D (pensions) planned LIAM2  
(referring to) 

Joining forces in research (CPS/’Center 
for Policy Simulation’)/Desiring 
connections with European developers/ 
support from Gijs Dekkers & others 
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3. Challenges and immediate actions 

In general terms, (dynamic) microsimulation as an analytical tool is becoming very popular in scien-
tific and policy-oriented research, which increases the set of close methodological questions that a 
growing number of developers are facing each on his/her own side. Consequently, there is certainly 
some room for intensifying, in a coordinate way, the exchanges within such a community.  

Therefore, the basic idea while elaborating the proposal (2015 and 1016) was for LISER to build 
on tracks discussed earlier with that respect8 within the scientific community (Dekkers & 
O’Donoghue, 2018; Dekkers & Zaidi, 2011), yet having not lead to fully operational applications yet, 
or leaving some room for further developments.  

As an example, we could have made profit from the InGRID-2 infrastructure - and this was our 
initial objective - to operationalise a track involving an exercise complementary to the EU-driven 
periodic analyses about the long term consequences of ageing in Europe. Several Member States have 
developed simulation tools for addressing the sustainability of pension systems in the longer run, and 
a few of them can make profit from advanced microsimulation models able to deal better with the 
more specific question of the adequacy of the social systems (income distribution, poverty rates, etc).  

However, in-between this track initially imagined and the operational launching of the InGRID-2 
project (2018), the EU Social Protection Committee, with the support of the EU-DG EMPL, decided 
to undertake the same kind of exercise that LISER had in mind. The result of the exercise can be 
found in the 2018 Pension Adequacy Report of the EU-DG EMPL & SPC.  

This context confirms the relevance of the track (which finally seems to be further operationalised 
still, at the end of InGRID-2 time span), but implied the necessity of re-designing the perspectives 
from scratch, keeping in mind our focus points and identifying topics both relevant and feasible given 
time constraints and resources available through InGRID-2.  

3.1 Possible tracks and principles for improvements and prior SWOT-like analysis 
Coming back to the initial description of this SIG, a SWOT-like analysis9 of possible operational 
implementations was performed prior to the first meeting of the SIG, emphasising weaknesses and 
strengths for each track, general objectives, possible actors, expected workload and materials already 
available. The outcome, too large-in-scope, is not developed here, but we are here benefitting of the 
main conclusions.  

This approach was consciously starting from a large viewpoint, in order to involve most directions 
a priori. Then, the lists below were completed and fine-tuned during the first meeting:  

Thematic tracks of interest involve: 
- alignment techniques (and threshold selection); 
- basic income (yet maybe a too cumbersome topic for such an SIG); 

 
8 Cathal O’Donoghue also developed in 2013 and together with LISER close concepts like a ‘Joint Centre for Microsimulation Model-

ling’. Prof. Cathal O’Donoghue is past president of the International Microsimulation Association  
(http://www.microsimulation.org/), Dr. Gijs Dekkers the former one. The activity presented here is partly inspired by those develop-
ments, despite being more limited in scope given resources made available through InGRID-2.  

9  The SWOT acronym stands for Strengths, Weaknesses, Opportunities, and Threats related to some business, the first two emphasising 
aspects internal to the organisation whereas the last two are referring more to the environment external to the organisation (see 
https://en.wikipedia.org/wiki/SWOT_analysis).  

http://www.microsimulation.org/
https://en.wikipedia.org/wiki/SWOT_analysis
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- data access limitations; 
- consumption; 
- demography (education and school infrastructure, fertility, household implementation and fore-

casting, ...); 
- health modules and reforms; 
- income from other sources (property/housing, ...) and savings; 
- intra- and inter-generational redistribution analysis (might involve longitudinal decomposition of 

effects as well) and justice; 
- labour force composition, also taking into account the evolution of labour demand and the impact 

of digitalisation in the longer run, retirement decisions, ...; 
- migrations & new entrants (either immigration or cohort-50 if elderly only), including ‘internal’ [*], 

Chénard-Pageant’s algorithm limitations, ‘inheritance’/initialisation/renewal of characteristics 
while changing of status or entering, innovative matching techniques, labour market specific (?) 
behaviour, ...; 

- pension reforms, including compulsory opt-in for pensions; 
- spatial (and multi-level) dimension [*]; 
- transports; 
- validation; 
- wealth-related components; 
- use of weights. 

These can be completed by methodological-oriented concerns, more deeply connected to the development 
of modelling and information platforms: 
- EUROMOD extensions (like VAT, combination with LIAM2, short-time dynamics) ; 
- LIAM2 & extensions (like visualisation & results analytical tools, increasing speed, typologies of 

regressions like multinomials, ...); 
- FEM-based developments (e.g. https://www.eufem.org/); 
- JAS-Mine development platform (http://www.jas-mine.net/); 
- nowcasting or short-term projections techniques, also in relation with EUROMOD and LIAM2 

extensions; 
- links and complementarity with other modelling paradigms (meso/macro models, agent-based) and 

platforms (like Modgen or JAS-mine, see Section 1 and here-above); 
- training for dynamic MSM developers augmenting visibility, for example w.r.t. public authorities; 
- multi-country and/or multi-partner MSM developments and projects/tools for coordination; 
- e-infrastructure for modellers and users (cf. community of practices, for example in line with what 

is done in STATA) & access to models for larger public (proper information and use). 

Grounding on this large family of concerns, the SIG had to derive a limited list of operational targets 
for its work (and parallel actions conducted) in the scope of InGRID-2. This composition was made 
while considering a series of fundamental operational principles: 
- As was mentioned already, the SIG was aiming to reinforce the synergy between developers of 

dynamic microsimulation models. Therefore, we chose to underline this aspect of the task, mainly 
offering participants in the SIG to create or reinforce a ‘community’ of developers, more than 
concentrating on a single or couple of technical aspects ‘to be finalised’. There will also be an 
interest in the longer-term functioning of the SIG, ahead InGRID-2. 

- We needed to build on - and expected from participants in the SIG - a real willingness to exchange, 
work together with partners in the SIG, learn from each other, spend some (reasonable) time for 
elaboration and internal peer-reviewing, all this both during the InGRID-2 period (ending in 2021) 
and after. Participants were expected to prepare some summarised presentation of specific topics. 

https://www.eufem.org/
http://www.jas-mine.net/
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- Participants discussed upon an ‘extensive-like’ approach versus an ‘intensive-like’ one: the latter (finally 
chosen, see next section) privileges the deepening of a strictly limited number of topics while the 
former is targeting a more summarising outcome embracing a larger family of questions. The SIG 
had also to take into account the dimension of ‘risk-content’ for the job to be undertaken during the 
next couple of years. 

- Moreover, the objective was to generate outcomes as operational as possible, that is concrete answers 
to clarified questions: a question/problem/topic ⇒ an answer/solution/synthesis. In particular, 
the ‘members [of the SIG were invited to] cooperate to affect or to produce solutions within their particular field 
beyond the state-of-the-art’. 10 

- Finally, the transparency of the job undertaken and outcomes produced matter (while properly 
dealing with Intellectual Property Rights), creating an ‘open-community’ spirit which is also in con-
formity with the background ‘open-science’ option retained for InGRID-2:11 for example and when 
relevant, most presentations should be accompanied by a written document, that might be a sum-
mary, and some code making explicit the solutions retained will have to be provided (preferably in 
LIAM2)12 if available.  

3.2 Actions retained by the SIG and motivation 
Keeping in mind the concerns and principles emphasised, the participants in the SIG retained three 
main operational objectives, also taking into account resource constraints: 
1. The first objective formulated was the creation of an explicit, active and structured ‘open-community’ 

interested in the improvement and use of (dynamic) microsimulation models and development 
platforms. This outcome was implicit and partially embedded already in the organisation of 4 meet-
ings and the delivery of technical notes (that may be confidential in a first step, before being pub-
lished in open frameworks) in the scope of the SIG.  

2. The second focus point for participants was to augment the visibility of the group and its inter-
connection with the microsimulation community at large. This was operationalised through a 
presentation of the SIG, for example during the IMA conferences (Gijs and Philippe) or while 
Philippe visiting the International Labour Organization in the scope of the InGRID-2 WP7 (Strategic 
advancement of the research infrastructure - Expert-in-residence: from ‘in’ to ‘out’).13 This last instrument was 
cancelled at the end, a consequence of re-organisation COVID-induced.  
The Participants also decided to realise of an e-survey targeting the developers and users of 
microsimulation (dynamic) models and raising (large and open) questions about, for example: 
typical difficulties, concerns, practices, most common topics, needs for innovation, ... . The con-
tents were fixed by the SIG and the survey technically implemented by (and made available on-
line through) LISER, under the coordination of Philippe and Amilcar and with a support from 
Krisztián and Vincent. Peng provided a final report, building on outcomes (see a summary in 
Section 4). 

3. The third ambition was to address, in a format accessible to the largest audience among devel-
opers, beginners or more experienced, several topics among those highlighted in Section 3.1:  
a) clarifying and elaborating guidelines for the validation of dynamic models: the SIG discussed 

a structure and possible items to be covered ; then, Amilcar and Philippe elaborated a tech-
nical note, based on literature and inputs from Boris, Gijs, Jinjing, Krisztián, Leonardo, 
Nataša and Vincent, before a final review by all participants (see a summary in Section 5); 

 
10  Grant Agreement number 730998 — InGRID-2, page 123. 
11  Grant Agreement number 730998 — InGRID-2, page 243. 
12 Two examples of what might be produced can be found here:  

https://www.researchgate.net/publication/286869730_On_the_modelling_of_immigration_and_emigration_using_LIAM2 and 
 https://www.researchgate.net/publication/323639431_Using_links_in_LIAM2. 

13  Grant Agreement number 730998 — InGRID-2, WP7, page 43. 

https://www.researchgate.net/publication/286869730_On_the_modelling_of_immigration_and_emigration_using_LIAM2
https://www.researchgate.net/publication/323639431_Using_links_in_LIAM2
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b) providing an overview and discuss the techniques applied for implementing migration in such 
models (including internal migration): Ingrid and Philippe provided a technical note with that 
respect, with inputs from Miroslav, Nataša, Riccardo, Stefano and Tomáš, before a final 
review by all participants (see a summary in Section 6). 

4. Still in connection with topics highlighted in Section 2, several activities have been undertaken 
under the scope of InGRID-2 within other work packages. LISER developed an ‘e-Resource plat-
form for dynamic microsimulation’, which objective is14 the ‘identification, in order to make it available to the 
larger community, of resources associated to microsimulations ... in collaboration with key actors ...’ (Philippe, 
with tests by Gijs, Jinjing and Vincent, among others). 
LISER was also conducting some research activity which purpose is15 ‘to establish linkage between 
two important microsimulation platforms: EUROMOD and LIAM2’ (Philippe).  
Finally, a Summer school16 was organised on 5-9 July 2021: First steps in the elaboration of a dynamic 
microsimulation model: From research questions to outcomes (Philippe, together with Amilcar, Gijs, Mahdi 
and Vincent among others). 
A fourth ambition was therefore for participants to support those parallel activities, despite them not 
being considered as direct involvement in the SIG. 

The next sections are summarising the three technical notes on e-survey, validation and migrations 
in the dynamic microsimulation models. 

 
14  Grant Agreement number 730998 — InGRID-2, WP1, page 106. 
15  Grant Agreement number 730998 — InGRID-2, WP8, page 133. 
16  Grant Agreement number 730998 — InGRID-2, WP4, page 117. 
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4. An e-survey on microsimulation 

The participants in the InGRID-2 ‘Special Interest Group on dynamic microsimulation’ (SIG) have 
realised an e-survey aiming to gather information about (i) practitioners and users of microsimulation, 
(ii) their specific interests and instruments mobilised in the field and (iii) their networking activities. 
Among areas of interest can be mentioned typical difficulties, concerns, practices, most common 
topics, needs for innovation, etc. 

The contents of the questionnaire were discussed during the first two meetings of the SIG in 
October 2018 and June 2019. Then, the survey was operationalised by LISER thanks to its Data 
Centre and launched on early 2020 through several contact lists: the International Microsimulation 
Association, InGRID-2, LISER, EUROMOD and Statistics Flanders’s networks. It is worth to notice 
that for privacy reasons, it was decided to not ask for personal information that could have led to any 
kind of identification of the respondents. In particular, no signing procedure was implemented, with 
the initial statement that given the targeted audience, the risk of out-of-the-field answer or multiple 
responses would be reduced. The questionnaire was composed of three sections: one about the 
respondent’s characteristics, the second scrutinising interests and practices in microsimulation, now 
of for further times, and the last part targeting the working environment, in particular its networking 
dimension. 

We received 79 operational answers, ‘operational’ in the sense that all agreements were given by 
respondents to use their inputs. However, the active community of microsimulation is not that large 
around the world, and we can already make some benefit from complementary findings issued 
through these e-survey answers.  

Here are the main findings.  
- First, the respondents are mainly distributed in European and North America, and less in Asia and 

other areas. It is necessary to further increase the influence of microsimulation technology in those 
areas. 

- Second, practitioners are often developing ‘locally’, a majority of practitioners of microsimulations 
working in small and not-for-sure intensively exchanging networks, and the relations with peers 
seem limited (especially between Europe and Asia or Africa), yet there is a real demand for some 
improvement about this. In particular, this could have limited the spread and promotion of this 
questionnaire performed through traditional channels, especially in Asia and Africa. A reason 
evoked is the lack of funded collective projects or rooms for (short-term) visits, what InGRID-2 
like tools try indeed to overcome. In the same vein and more specifically, existing structures pro-
moting exchanges and good practices in the field are not that easily accessible or known. In this 
sense, making this field and support infrastructure becoming more visible (the reason why the pre-
sent SIG was set up) will allow us to better reach relevant people and improve skills more rapidly. 
Additionally, this better perception and reinforced popularity should induce more technological 
developments in the field, and finally a better acceptance of related results by academic journals 
and the government. 

- Third, the e-Survey shows that applications of microsimulation technology are still mainly static. 
However, practitioners are willing to strengthen the development and application of dynamic and 
behavioural models in the next five years. Complementarily, model complexity (including behav-
ioural responses) and the connection between microsimulation and economic theory are empha-
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sised. The validation of (‘black-box’) models is indeed shown through the e-Survey as the most 
important area for the development of the field. These should be important directions for the 
further development of microsimulation technology and documentation. 

- Fourth, in the area of dedicated development and simulation platforms for microsimulations, two 
are prominent: EUROMOD, for static (and behavioural) models and LIAM2, for dynamic models. 
Despite the latter being less used nowadays than EUROMOD, it has been emphasised that dynamic 
developments will gain in interest in the coming years. A final point emphasised through the e-
Survey is that majority of practitioners of microsimulations are working in little teams, if not in 
isolation, and would need for more exchanges and support. 

Obviously, a complementary qualitative analysis would be relevant in order to understand better the 
background motivations and needs, and with the objective to design and tune tracks for improve-
ments. The paper by O’Donoghue and Dekkers for dynamic microsimulation modelling (already 
cited in footnote 8) is an example.  

This e-survey was a first attempt of that kind specifically targeting the microsimulation community. 
It might be worth to replicate it in a few years, in order to appreciate evolutions through time. 
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5. Validation of dynamic microsimulation models 

Whereas the use, and importance, of dynamic microsimulation models (hereafter ‘DMMs’) has 
expanded in recent years (see Dekkers & Van Den Bosch, 2016; O’Donoghue & Dekkers, 2018), the 
validation of these models has not received the attention it deserves from the community of research-
ers and model developers. In fact, there are only a handful of studies looking specifically at the vali-
dation of DMMs (see Caldwell, 1996; Caldwell & Morrison, 2000; Bianchi et al., 2005; Lymer et al., 
2011; Dekkers, 2013). Of these, Morrison (2008) emerges as the most systematic effort to define 
what the validation of DMMs is and involves.  

While there are valid reasons for this,17 this is an important limitation to the development and 
increased use of this type of models in the academic and policymaking communities. Building on 
evidence from the existing literature and case-studies from members of the InGRID-2 ‘Special 
Interest Group on dynamic microsimulation’ (SIG), this analysis aimed to help fill this gap and pave 
the way for the progressive adoption of a more systematic approach to the design and implementation 
of validation strategies in the development of DMMs. This note was designed as a toolbox upon 
which model developers can build on and enrich, building on their own experience and documenta-
tion. 

Building on a systematic review of the way validation is defined, and described in the literature, we 
defined model validation (in the context of DMMs) as the set of procedures which allow developers 
and external stakeholders to assess if the model is specified in a way that it adequately reflects the 
reality is supposed to simulate (internal validity) and that it produces results that are both credible 
and robust (external validity). With this in mind, we put forward a tentative two-dimensional typology 
of the key dimensions of model validation (see Table 2 below), and the types of task that operationalise 
them. 

 
17  Namely, the fact that validation is a time and resource demanding activity - ‘10% for model development, 90% for validation’ 

(Caldwell & Morrison, 2000); that DMMs are complex, as are procedures to assess their quality (Citro & Hanushek, 1991); and that the 
development of DMMs involves the collaboration of people from different areas of knowledge, different working routines and dif-
ferent organisational cultures that are not easily articulated (Citro & Hanushek, 1991). 
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Table 2. A Framework for Actions serving Model Validation 

INTERNAL VALIDITY [I] 
Is the model specified in such a way as to adequately reflect the reality it 
is supposed to represent? 

EXTERNAL VALIDITY [E] 
Does the model produce results that are credible and robust?  

 
Validation of Analytical Framework [I.F] 
Are the concepts and causal relations that underpin the model clear and 
properly specified, and in line with the existing literature? 
 
 
Dataset Validation [I.D] 
Does the dataset adequately reflect the characteristics of the reality it is 
supposed to portrait?  
 
 
Parameter Validation [I.P] 
Are the parameters in the model well specified, and in line with the 
existing literature? 
 
 
Function/Algorithm Validation [I.A] 
Does the model algorithm, and its components, perform as it was 
designed to?  

 
Historical Cross-Validation [E.H] 
Is the model able to replicate relevant historical data?  
 
 
 
Prospective Cross-Validation [E.P] 
How do the results of the model compare with alternative prospective 
exercises? 
 
 
Robustness Assessment [R.A] 
How robust are the results of model? 

Assessing the internal validity of a model involves four classes of tasks:  
- The first is to assess whether the ‘Analytical Framework [I.F]’ i.e., the set of concepts and assumptions 

about causal relationships that underpin the model, are in line with the existing theory and are 
adequately specified by reference to the aim of the model (Sargent, 2013; Kopec et al., 2010). 

- The second (‘Dataset Validation [I.D]’) is to check for errors in the primary dataset, data imputations 
or transformations and confirm that the dataset adequately describes the population with respect 
to key variables (see Citro & Hanushek, 1991; Morrison, 2008).  
While the choice of procedures will ultimately depend on the choice of dataset (administrative data, 
microdata from a population survey or hypothetical data), the definition of dataset validation strate-
gies should take into consideration a number of critical issues such as sample bias, non-response 
bias and response bias in survey data; sampling error in administrative data; the criteria for impu-
tation of missing data (for example, past earnings); or the choice of weights. Ultimately, the valida-
tion of the primary dataset will entail a comparison of relevant aggregates (age distribution, gender, 
employment status, family status) with official or alternative data (Morrison, 2008; Liégeois et al., 
2012; Bianchi et al., 2005). 

- The third group concerns the assessment of whether the ‘Parameters [I.P]’ of the model are properly 
specified and in line with the exiting literature (Morrison, 2008). Acknowledging that the choice of 
parameters to be validated will vary by reference to the nature of the model in question, we would 
argue that this assessment should privilege three types of parameters: policy parameters, estimated 
parameters (ie. equation coefficients) and model alignments.  

- The final set of tasks (‘Function/Algorithm [I.A]’) involves an assessment of the existence of coding 
or programming errors (see Citro & Hanushek; 1991; Zaidi & Rake, 2001; Sargent, 2013) with the 
view to guarantee that the model as a whole, and its components, do what they are supposed to do. 

External validation [E], on the other hand, may encompass three different types of exercises:  
- First, modellers can compare the results of the model with available historical data (‘Historical Cross-

Validation [E.H]’). For models that build on historical databases for their primary datasets, a crucial 
part of assessing the external validity of the model will consist in comparing the outcomes of the 
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model with relevant aggregates from those historical data - ‘ex post forecasting’ (Morrison, 2008). 
In cases where historical datasets are not in use, or not far enough, the model could be used to 
simulate those historical developments - ‘backcasting’ (Citro & Hanushek, 1991). 

- Besides relating model projections with historical data, the assessment of the external validity of 
DMMs can be achieved by comparing the results of the model with external projections (‘Prospective 
Cross-Validation [E.P]’). Depending on the type of alternatives available, this could involve com-
paring results of the model with relevant official projections, or with projections from comparable 
DMMs, or projections form other types of models, or with results from simplified models (Citro & 
Hanushek, 1991; Dekkers, 2013).  

- Finally, model developers should assess the robustness of the outputs of the model (‘Robustness 
Assessment [R.A]’). This implies, first, a specification of the level of variability of the results: and, 
second, an assessment of the degree to which the outputs of the DMM is sensitive to modelling 
decisions and sources of bias in the model. 

While we do not presume that this V-note will define the terms in which the validation of DMMs 
will be conducted in the future, we nonetheless believe that it provides a set of important insights for 
future developments in this field:  
- The first idea is that, although it involves a set of laborious and burdensome tasks, the validation 

of DMMs is crucial for gaining the trust of external stakeholders on the added value of DMMs for 
policymaking – and, consequently, for its wider use in the policymaking community. This not only 
means that model validation should be at the heart of the development of new DMMs, but that 
more efforts need to be made by the existing proprietors to provide evidence of the internal and 
external validity of their models;  

- The second idea is that the validation of DMMs should be treated as a (public) accountability 
exercise. In this sense, it is not only important to make validation a central part of model develop-
ment, it should also be a primary concern when presenting the results of DMMs. While there are 
already some attempts at this (see Kopec et al., 2010), future efforts in this field should go into 
developing a more systematic approach to the reporting the results of validation processes; 

- The third key idea that emerges from this note, is that advances in data-mining and other domains 
of data-analytics are opening new avenues for more systematic, and possibly less costly, approaches 
to the validation of DMMs (see Li, 2019). Future developments in this field should focus on further 
exploring the potential of this set of tools in the validation of DMMs.
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6. Modelling the migrations in dynamic 
microsimulation models 

In a global context where some countries face the secular challenge of ageing populations, while 
others are in the midst of a significant demographic growth, migration pressure is bound to play a 
significant role in the economic, social and political spheres for years to come. It is only natural that 
microsimulation modellers, like other researchers, attempt to capture the impact of this phenomenon 
on the many aspects of reality it touches.  

This motivates the effort about migrations undertaken in the scope of the InGRID-2 ‘Special 
Interest Group on Dynamic Microsimulation’ (SIG). The goal was to provide a practical document 
for the modelling community and which (i) shows how migration is embedded in several models 
developed by the SIG members, (ii) identifies concrete challenges in migration modelling and (iii) pre-
sents strategies to address these issues.  

The concept of such an approach is that of an ‘idea box’, a compilation of possible solutions to 
issues concerning the modelling of migration. The starting point of this work is the proper expe-
riences of the SIG members described in four contributions. Each of them identifies a particular 
modelling issue and looks for possible solutions to tackle it. The subjects are diverse and solution 
may be partial and still provisional. Nevertheless, they offer relevant ideas for other modelers to adopt 
and to adapt for their own modelling purposes. 

Riccardo Conti and Stefano Boscolo look at practical modelling concerns about cloning immigrants 
from an existing sample (AD-SILC). This contribution is elaborated in the context of the Italian 
T-DYMM model. 

Nataša Kump, Martin Spielauer and Aleša Lotrič Dolinar focus on the consequences of migrations 
for the pension system in terms of sustainability and adequacy. They also identify the need for the 
implementation of return and onward migration. Their contribution is elaborated in the context of 
Slovenian model DYPENSI. 

Tomáš Miklosovic and Miroslav Štefánik present how migration flows are being implemented in 
SLAMM, the Slovakian microsimulation model for labour supply. Questions concern the unsatis-
factory coverage of the migrant population in LFS data, while the administrative data combined with 
census data draw an outdated and scattered picture. 

Ingrid Schockaert, Jan Pickery and Lisa van Landschoot focus on the underestimation of emigra-
tion and the biases in emigrant characteristics when using Chénard’s algorithm in the context of small 
area simulations. This contribution is elaborated in the context of DEMUS-FLANDERS.  

Building on the initial set of experiences, we elaborated a framework for describing and comparing 
efforts on dynamic microsimulation of migration. It is not meant to be exhaustive, nor evaluative; 
the purpose is to present a table with ‘several entrances’ for modelers to find a quick way to relevant 
ideas for their own modelling purposes. The structure of the framework is presented in Figure 1. 

The first entrance concerns the modelling context, with attention to the role of migration in the 
model, data available, time and geographical scope as well as the modelling platform. This first entry 
to the framework offers a way to identify overlap between a new modeler’s purpose and resources 
with the ones the challenges and solutions in the framework are based on. The second entrance 
briefly describes the modelling issue tackled in each of the contributions. Challenges may focus on 
immigration, emigration or both.  
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The specific proposals for the modelling of migration are presented in part three (immigration) and 
four (emigration) of the framework. Immigration and emigration processes involve different difficul-
ties and hence they are separated in the framework. In addition, for each a distinction is made between 
the ‘migrant population’ and ‘migrations’. The first refers to the identification (or simulation) of the 
migrant population already present in the country. This population is usually found in the input data. 
Nevertheless, often all or part of the information on the ‘migrant population’ is missing. The simu-
lation strategies therefore focuses on the assignment of characteristics. ‘Migrations’ refer to the flow 
in or out of the country (or other geographical area) of ‘new’ migrants. ‘New’ refers to the fact that 
they are the result from simulation; they might well be returning or re-parting individuals. The simu-
lation strategies focus on adding (or removing) migrants from the model.  

The framework does not offer an evaluative comparison of modelling approaches, nor does it pre-
sent ready-to-implement recipes for modelling migration. Its strength lies in the presentation of ideas 
to tackle a particular problem and to develop these thoughts within the context of a general modelling 
purpose and context. Its open and cooperative character should encourage collaboration and sharing 
among researchers.  

It should consequently also be clear that the table is not static. Further development of the frame-
work involves gathering more ideas from other developers and from existing literature and provide 
more entries to incorporate new experiences and to make it more user friendly.
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Figure 1. Structure of the framework of ideas on the modelling of migration in microsimulation 
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7. Conclusions and future directions 

This InGRID-2 Special Interest Group in dynamic microsimulation gave a real opportunity to experts 
in the field and developers to gather their energies and exchange experiences during a sufficiently 
long 3-year period. Unfortunately, the COVID-experience prevented this group to meet in presence 
during two out of the four meetings. This is significant, given the effective added-value that such a 
physical proximity proved to generate during the first half of the adventure, while effectively meeting 
or during social parallel events. 

Nevertheless, InGRID-2 offered those researchers and developers, coming from EU (BE, ES, HU, 
LU, IT, PT, SK and SI) and non-EU (AU, AR and CN) countries, a unique framework for knowing 
each other better, throughout a long lasting ‘common’ path, and working on concrete questions of 
immediate interest for them as well as for developers and policymakers at large. The work undertaken 
was spread over the whole period, a great part being done by sub-groups and between the meetings. 

An e-survey was realised, that gives an insight about where we are, what are the concerns and where 
we go. This would deserve to be replicated periodically for pointing evolution in needs and charac-
teristics of persons involved in such a field.  

Then, the question of the validation of models was deepened and a series of corner stones empha-
sised and systematically documented. Ahead a submission for a peer-reviewed scientific publication, 
the toolbox could be seen as a starter that might progressively be completed, ideally in a coordinated 
way. This whole improvement might be driven for example from the e-SearchM collaborative tool on 
microsimulation set up by LISER in the scope of another part of InGRID-2 project. This reflection on 
validation was also feeding some parts of the InGRID-2 summer school on dynamic microsimulation set up 
by LISER. 

Finally, the modelling of migrations by several experts was compared and documented as well. The 
outcome in form of idea box is certainly of interest to all colleagues in a situation to launch or improve 
a module dealing with that aspect of modelling, who can enter a complementary exchange process 
with the authors of the note. Moreover, the developments and uses mentioned for the note on vali-
dation are certainly relevant for this last document as well.  

Those notes will not be made immediately fully public given the desire expressed by participants in 
the SIG to submit the developments later on for peer-reviewed scientific publications. 

All those achievement shows that most of the contents of actions pointed out in Section 3.2 were 
fit by the SIG, while sticking to the operational principles mentioned in Section 3.1.  

The participants in the SIG evoked also tracks for further exchanges, after InGRID-2 period.  
Given the workload induced by such a coordinated collective effort, some significant funding is 

recommended, if not even considered as necessary, for a sufficient and feasible involvement. The 
InGRID-2 SIG innovative experience was perceived as a trial balloon and treated as such with maxi-
mum contribution from all. It was also positively surprising most of the participants, given the nature 
of final outcomes. However, it is unsure that an investment of that kind might be easily replicated 
successfully on the longer run without a relevant funding of persons, ahead the costs of meetings. 

The participation in the SIG might also be worth to be extended to more colleagues (we were 
logically limited by funds made available for meetings) and relevant stakeholders. However, this 
enlargement should be done carefully, the present experience having shown all the complexity of 
fruitfully coordinating the work, with so diversified constraints in inputs (data, simulation tools, time), 
cultures and specific objectives. An SIG-2 would probably go on to organise its works by not too 
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large sub-groups, at least during a first phase of developments, while a structure of reasoning being 
designed, even if tool and idea boxes can then evolve and be completed in a second step. 

Finally, the SIG could evolve and be structured in a more formal virtual network, in the same vein 
as those evoked in footnote 8 (Dekkers, O’Donoghue & Zaidi), in order to improve the visibility of the 
SIG and strengthen the methodology of work allowed by a more specific format. LISER, together 
with partners, could take in charge the set-up of such a new structure and go on feeding generically 
the whole process.  
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