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. INTRODUCTION
A. Participation

1. The joint UNECE/Eurostat Work Session on Demograytriojections was held in Lisbon, Portugal,
on 28-30 April 2010 at the invitation of StatistiPertugal. It was attended by participants fromamet
statistical organisations, demographic researditutess, universities, and other institutions rejargting the
following countries: Albania, Austria, Bosnia anderdegovina, Canada, Cape Verde, Croatia, Czech
Republic, Denmark, Finland, Germany, Israel, Italgpan, Latvia, Luxembourg, Montenegro, Norway,
Poland, Portugal, Russian Federation, Serbia, Blayvé&lovenia, Spain, Sweden, Switzerland, Turkey,
United Kingdom and United States of America. Thedpean Commission was represented by Eurostat, the
Directorate General for Regional Policy and theebDliorate General for Economic and Financial Affairs
The Organisation for Economic Cooperation and Dmwelent (OECD), the United Nations Population
Division, the International Institute for Applied/8ems Analysis (IIASA) and the Université cathabode
Louvain (Belgium) were also represented.

B. Organization of the meeting

2.  Ms. Alda de Caetano Carvalho, President of Stasiftortugal, Ms. Inna Steinbuka, Director of Social
and Information Society Statistics of Eurostat, &@blo Valente, UNECE Statistical Division openkd t
meeting and welcomed the participants.

3. The agenda of the work session consisted of theWirlg substantive topics:
(a) Challenges and use of population projections;
(b) Constructing assumptions for mortality: data, mdthand analysis;
(c) Constructing assumptions for fertility: data, metbh@nd analysis;
(d) Forecasting demographic components: fertility;
(e) Forecasting demographic components: mortality;
(f) Constructing assumptions for migration: data, méshend analysis;
(g) Forecasting demographic components: migration;
(h) Small population and sub-national population pripes;
(i) Beyond population projections by age and sex;
() Stochastic techniques for demographic projections;
(k) Stochastic national demographic projections;

() Round-table discussion on “Is it necessary, andwtat extent, to incorporate "feedback
mechanisms" in demographic projections, in paréicii population projections?



4.  Ms. Victoria Velkoff (United States) was electedGsair of the meeting. The following participants
acted as session organizers: Ms. Vanda Cunha (fRdyrfor topic (a), Ms. Graziella Caselli (Italygrftopics
(b) and (e), Ms. Maria Filomena Mendes (Portugad)tépics (c), (d) and (I), Mr. Michel Poulain (Wersité
catholique de Louvain, Belgium) for topics (f) afg), Mr. Joao Peixoto (Portugal) for topic (h), Morge
Miguel Bravo for topic (i), Ms. Jutta Gampe (Germpafor topics (j) and (k).

5.  Keynote lectures were given by Mr. Ronald Hall, deior of the Directorate General for Regional
Policy of the European Commission, on “Regionalyapon change and cohesion policy”, and Ms. Maria
Filomena Mendes, President of the Executive Bodrdhe Portuguese Demographic Association, on
“Demographic changes, demographic projections”.

II. SUMMARY OF DISCUSSION OF SUBSTANTIVE TOPICS
A. Challenges and use of population projections

6.  Spain presented the strategy developed to motigoimiportant demographic changes taking place in
the country. It is based on the preparation of tmgnpopulation nowcasts, annual short-term anditrii
long-term population projections.

7. The Directorate General for Economic and Finanaféhirs of the European Commission presented

the main economic and budgetary implications of aigraphic changes in the long term in the European
Union (EU) as a whole and at Member State levedeaon Eurostat projections EUROPOP2008 and the
2009 Ageing Report. The policy options that couitigate the effects of these changes were alsceaddd.

8.  Portugal presented the main characteristics ofiyin@mics of the Portuguese population and discussed
how the future evolution of the population struetlry age, sex, and educational level could affeet t
average health status of the population.

9. In the discussion, it was noted that the averdgespan of the population is changing, and this has
various implications for population projections. @verage, people start to work and have childrem taan

in the past, and they are also in better healthlitions at old ages. Therefore, it could be assuthatthe
retirement age may increase in the future froma30-75, which would have very important implicato
for population projections.

10. The issue of convergence or divergence of demogrdg@haviours in the different countries was also
discussed. This issue has important methodologmoplications but is also politically sensitive, aisl
expected to be a topic of discussion for the nexhd of EU projections.

11. The participants discussed the need to conducitiséiggests for different assumptions and sceosiri
concerning the various components of the projestisnch as mortality, fertility, migration, but @lkealth
care provision or other relevant factors.

B. Constructing assumptions for mortality: data, mehods and analysis

12. Sweden presented a method for mortality projectishere rates are expressed as a function of age,
period and cohort. This method takes advantageeoloing time series of mortality rates availabl&weden
from year 1861, which are used from both a perimdiaacohort perspective.

13. The lItalian study looked at increasing longevityl alecreasing gender mortality differentials from a
cohort perspective, concluding that in Italy meerseto imitate female positive mortality models, lehi
women do not seem to imitate the negative male wetes, contrarily to what is happening in other
countries.

14. Spain presented the results of studies conductedieanced methods for computing life tables, at the
national and sub-national level. At the nationgklea method using observational data from ondtite of
occurrence of recorded death seems to be the mogtate. At the regional level a method that assume
uniform distribution of deaths over the year atheage within a given generation seems to be tha mos
suitable.



15. The Portuguese presentation focused on the estimafilife expectancy for small population areas.
The use of graduation methods in smoothing moytdeita was presented as a feasible solution. Thatse
of empirical testing using data from the Lisbonioegshow that the methodology is robust and candss

to construct life tables and estimate life expecyan

16. In the discussion, reference was made to differesults that may emerge when considering the life
expectancy at birth or at adult ages like 50 or[@fferences in life expectancy at 50 years coulovyge a

lot of information in many countries. In Italy, ignificant differences can be found when considgtife
expectancy at birth, 50 or 60 years of age.

17. It was noted that considering mortality for periadd cohort at the same time, as in the approach
presented by Sweden, may lead to result more complanalyse. Italy favoured a linear approach thase
cohorts, and it was suggested to consider alsmdinear approach.

18. The role of mortality at very old ages was discds&wveden reported that the mortality at old ages,
above 80, do not affect significantly the projestioln Spain this is considered as a relevant igswen that
the number of centenarians in the country hasetligince 1990.

19. Migration may affect mortality projections, espdigiain countries that experienced significant
migrations flows. In Spain, for instance, the intpat immigration experienced influence exposureigk
and probability of dying. Projection models normaksume closed populations, and it could be istieig
to look at the effect of migration actually expeded on the results.

20. In order to analyse mortality in small populatienaround 10’000 — standard methods are not suitable
and may lead to significant over-estimation of ralitt. According to the experience of Portugal, onall
populations parametric methods are preferable latisaal models. Other possible solutions includeg
abridged life-tables (5 or 10 year age intervatdggregate data for long periods (i.e. 3 or 53)ear

C. Constructing assumptions for fertility: data, mehods and analysis

21. Sweden presented a study of recent trends in eb#dkess, which provides evidence against the
assumption that childlessness will continue toease in the future as a result of childbearinggurstment.
Decreasing levels of childlessness have been obdever the last few years in Sweden and the apaifs
this recent trend may be interesting for other toesy as Sweden is often considered as a forerunne
demographic behaviour.

22. The presentation by Eurostat addressed the issfestility convergence across the Member States of
the EU. A new indicator of relative convergence wasd to assess the existence of convergence \ligain
whole EU and the impact of the successive enlarg&yan the fertility trends in the new Member State

23. Japan presented an analysis of the upturn inifgrtibserved over the last few years, after theallot
Fertility Rate (TFR) reached its record low levell@6 in 2005. Similar trends have been obserneanther
countries with lowest-low fertility, e.g. Italy, 8m, some Central and Eastern European countribetuer
East Asian countries. In Japan, the recent upeems to be mainly due to an increase in late ifgrtil

24. In the discussion, it was noted that the analysieuility convergence within the EU was based on
period data, rather than cohort data, mainly bexafidetter availability of the first type of datawould,
however, be useful to expand the analysis to cofestility. Further studies are also planned to erov
mortality convergence.

25. The impact of education level on fertility pattemas also discussed. Access to child-care may be an
important factor to explain childlessness, butina country such as Sweden where everyone hassatxa
highly-developed child-care system. The possibiiityget access to infecundity treatment is anofaetior

that strongly depends on education level. In Sweildras been shown that the highly educated hatterb
access to IVF treatments. Women'’s intention to hahitlren according to education level should dso
considered in fertility studies, as women with l@gkducation want to have more children.

26. The importance of the tempo effect in explaining tartility upturn in lowest-low fertility countrge
was highlighted, but it was noted that this effeety change in the future.



D. Forecasting demographic components: fertility

27. The UNPD presented the initial results of the phbilisiic population projections carried out for the
first time for all countries of the world. The maalvantage of using a probabilistic model, rathantthe
deterministic approach used in the World Populafsospects, is that the uncertainty is derived from
estimates based on empirical data, not expertapiof uncertainty. But a major problem remainsthmeory

or model has yet been developed for future fertitiends in the countries that have reached subgement
fertility, which will soon represent more than 5@¥ihe world population.

28. Japan showed how fertility projections can be usednalyse the period effect in past and current
fertility trends.

29. Portugal presented an attempt to forecast birthBdriugal using ARIMA models with regression
variables allowing for seasonal effects. The nundjemarriages was used as regression factor, wast
noted that the number of births occurring outsideriages should also be taken into account.

30. The question of the advantage of using a seasoodetlmio forecast fertility was raised. There is a
clear link between the seasonal patterns observdidei number of births and in the number of maesag
However, the model could be improved by using betita.

31. It was noted that the Bayesian model applied inUheprobabilistic population projections uses the
whole range of empirical data available aroundwoeld. The fertility transition is well capturedutnot
what is outside the transition.

E. Forecasting demographic components: mortaliy

32. Japan presented the methodology adopted for th&alitypprojections in the country. The Lee-Carter
(LC) model and a Linear Difference (LD) model wemmpared to examine whether it is more plausible to
understand the recent Japanese mortality as andexlishift. The results suggested that LD’s penorce is
better than over LC'’s, and that shift is more sjfgnsupported as recognition of the recent moytalit
improvement in Japan than decline.

33. The presentation by the University of Evora (Pastydocused on the widely used Lee-Carter method
for projecting mortality, and in particular on thesymptotic behaviour of mortality rates projected,
considered unsatisfactory. A variant of the moda$\presented, in which mortality projections areruted

by a limit life table to which future mortality innpvements converge over time.

34. A second presentation by the University of Evord &tatistics Portugal described the methodology
used in the projection of the component mortalityhim the 2008 Portuguese Population Projections
exercise. The methodology is based on a combinafientrapolative and expert-opinion based methods.

35. In the discussion, attention was paid to settimgetis for future evolution of mortality in terms lde

expectancy. Some participants observed that sditiad targets is difficult and may limit the pdsiity of

conducting sensibility testing, and suggested dyaamics targets could be considered. In Japatangets
are set, but the projections are based on an ekatagn of the current trends.

36. It was noted that mortality improvements normalbry across different ages, and in general larger
improvements can be expected at the ages wheralityoid far from what can be considered the limits

37. With regard to the mortality projections in Portygawas noted that the method adopted to smooth
the estimates at older ages seems to result irc@lenation of mortality after age 80, and thatralative
smoothing procedures could be adopted.

F.  Constructing assumptions for migration: data, m¢éhods and analysis

38. The presentation discussed international migratiata needed for national population projections,
focussing on what data should be used and issiseddo data availability, reliability and comphitay.
The effects on time series of changes in adminig&raules or the data collection and productioncess
were also discussed.



39. In the discussion, the variable to be used to iflemhigrants was discussed. The presentation
recommended the use of citizenship, which is thestnpmlicy-relevant characteristic. However, some
countries may prefer to choose other variables ridipg on the national context. For instance, invikor
the country of birth is considered preferable ® ¢hizenship.

40. The effect of regularizations on time series wae aliscussed. It was noted that when regularization
are included in immigration figures it affect sificantly the time series. In such cases it would be
recommended to conduct a backward redistributiamder to smooth the time series.

G. Forecasting demographic components: migration

41. The presentation by the University of Southamptdnited Kingdom) focused on the uncertainty of
international migration predictions and their cansences for population projections. The limits of
predictions were discussed, from the point of viefnforecast users, and an interactive approach was
proposed, based on an increased dialogue betwesgagbers and users.

42. Israel presented the work conducted to estimatexpected immigration of Jewish population to the
country within the next decades, including sizeflovs, countries of origin, and possible demographi
implications. For this an estimation of the Jewpsipulation living abroad is produced. Future imraigm

to Israel is difficult to predict also because ill Wwe largely affected by political and economievélopments

in Israel and the sending countries.

43. The presentation by Statistics Sweden describeddehdeveloped to estimate return immigration of
Swedish-born persons for the projections “The Fut@opulation of Sweden 2009-2060". Information on
immigration and emigration of Swedish-born persdos 1851-2007 has been used to estimate the
population of Swedish-born persons abroad andvitdugon. In the forecasting model, re-immigratiof
Swedish-born persons is based on the projectiagheohumber of Swedish-born living abroad, combined
with information on emigration flows of Swedish-bqgversons considering that the best predictoressire

of the emigration flow three years earlier.

44. In the Portuguese study, a Multi-Agent System isdut® simulate social networks of migrants and
analyse the impact of the structure of these nétsvar the flow of migrants. The model proposed uses
information on immigrants in the United States agted from the UPIMS database, focusing on selected
countries of origin and variables. The study codetlithat the agents that stay in the U.S. (andad@a
away to their country of origin), have network centions that are weaker than those of other agents.

45. Norway presented a forecast of migration flows nd &om the country made using an econometric
model. This model estimates net immigration flowss Norway from the EEA as a function of the
unemployment rate in Norway and the income levelthia country relative to the average of OECD
countries, adjusted for purchasing power differendéde estimation yields stable parameters anck thes
consequently used to forecast net immigration toAldy, based on forecasts of unemployment and kavetl
relative income.

46. In the discussion, several aspects of the particilaation of Israel compared to other countriesev
touched. Restricting the analysis of immigratiortite Jewish population depend on the fact thatiimciple
only Jewish people can become permanent residenteicountry. Future migration trends depend is th
country (even more than in other countries) on pibécies that will be adopted in various fields.rFo
instance, in the 1990s the policy of accepting igramts from countries of the former Soviet Uniosufeed

in one million of immigrants in a relatively shqrériod, and this was quite unexpected.

47. With regard to the migration estimates in Swedényas noted that Statistics Sweden produces
projections for the officially registered populatidPersons who live the country without de-registe(an
issue that is common to virtually all countries)ulb not be reflected in these statistics. Even libst
register-based statistical systems are not pedadtjnclude some errors.

H.  Small population and sub-national population prgections

48. The presentation by Slovakia argued that more ttershould be given to sub-national forecasts
within the EU, in view of the large regional disjtias still observed within most countries. Theeation

of geographical approaches in regional projecticodeis would greatly improve the quality of regional
population forecasts.



49. The presentation by Portugal discussed the methgiball challenges related to forecasting future
population trends in small island states. Cape ¥evdth less than half a million inhabitants liviing 10
islands, was used as a case study presentingetiffpopulation projections at national and regidisdénd)
levels.

50. Austria presented the population projections cdroet for 124 regions below NUTS-3 level. The
results showed that Vienna should have the younmmgsilation in the future due to positive net miigna.

51. Spain presented the new population projection®Afatalusia, its largest region in population size (8
million inhabitants). In view of the increasing ionpance of immigration, the place of birth has been
introduced in the forecasting model. The resultsasid that the increase of the foreign-born poputais
likely to continue in the future, but the ageinggess will also affect the immigrant population.

52. The issue of regional convergence or divergence assussed. In a convergence scenario, the
uncertainty lies in the level of TFR that shouldrbached by all regions: below replacement leve). (&.6)

or close to replacement level (e.g. 2.0) followihg recent trends in Nordic countries? As in otB@ropean
countries and regions, the fertility patterns indalusia are showing signs of convergence between th
foreign-born and the population born in Spain.

53. It would be interesting to distinguish betweentfasd second immigrant generations in the popuiatio
projections for Andalusia. This will be done whée tata are available.

54. It was noted that the population projections fordaluisia (carried out by the Statistical Institufe o
Andalusia) are completely independent from theamadi projections for Spain (carried out by the blal
Statistical Institute). The results are, howevegryvsimilar. The availability of population projemts
produced by many different organisations, e.g. UNMBDrostat, the national and regional statistical
institutes, may be confusing for the users. Whiebults should be used? It was suggested that #re us
should select the projection and assumptions thsttfit their needs.

55. The impact of the population age structure on Ritaigration trends was discussed. Cape Verde has a
young population and a very important diaspora,clvhineans that the population projections should tak
into account the effect of the young age structuréuture emigration.

l. Beyond population projections by age and sex

56. The presentation by the IIASA examined to what mixtbe religiosity (i.e. religious intensity) of a
population can affect its fertility patterns, pogtibn size and age structure. Cohort-componenggtions
by religious affiliation and religious intensity veecarried out for Austria, Germany and Spain. Tian
outcome is an increasing polarization, with growimgnbers of both highly religious and secular pesso

57. Canada presented the Demosim micro-simulation mtudl allows to project a large number of
characteristics, e.g. place of residence, generattatus, place of birth, religious denominatioisible
minority group, mother tongue, highest level ofaaling, labour force participation, etc. The ethoubtural
diversity of the population is likely to increase the future, in particular within the Canadian+bor
population, and to remain concentrated geographical

58. Latvia presented forecasts of future student erentrm higher education. Using the enrolment ratio
method, three alternative scenarios were developkith all project falling enrolment in the next $8ars
with a decrease of 18-38% in the number of studéitsse results should lead to informed policy sleos,

as they question the future sustainability of teeyMarge number of higher education institutioS for 4
million inhabitants).

59. The presentation by the United States Census Budsaussed the importance of race and ethnicity
for the development of assumptions in their poporatprojections and examined the impact of net
international migration. With its younger age stame and higher fertility, the Hispanic populatiisnlikely

to increase in the future, irrespective of immigratevels.

60. The correlation between religiosity and age wasudised. The IIASA study considers the effect of
religious transition only for teenagers and youdgla (15-29 years old), as empirical data andarese
have shown that transitions are most likely to odcuhis age group.



61. The concepts of race and ethnicity in the UniteteStwere also discussed. The term "Hispanic"sefer
to persons who trace their origin or descent to ibtexPuerto Rico, Cuba, Central and South Ame@aoal,
other Spanish cultures. The Hispanic population lmarof any race. The U.S. Census Bureau has several
experimental panels testing different ways of ailey information on race and Hispanic origin oa 2010
Census.

62. The new approaches to population forecasting ptedeand discussed in this session were considered
interesting and innovative. However, there are rmlmer of drawbacks in using more complicated praject
models, including the possible lack of data avilitgkand the need to make assumptions about futereds

of non-demographic characteristics such as religios

J.  Stochastic techniques for demographic projection

63. The presentation by the University of Rome and Etatofocused on the quantification of uncertainty
in population forecasting. A mixed approach wasented which integrates deterministic projectioithiw
a stochastic framework, adopting a micro-simulaipproach.

64. The Max Planck Institute for Demographic Reseandsgnted a stochastic mate-matching algorithm
for continuous-time micro-simulation. The algorithwas tested using data on fertility and marriage
behaviour of the contemporary Netherlands. Thelteswere presented, and possible developmentseof th
algorithm were discussed.

65. The University of Southampton presented an apjpdicadf Bayesian time series models to obtain
future population estimates with uncertainty forglmd and Wales. The advantages of predictive
distributions from Bayesian forecasting models diesse obtained using more traditional stochastdets
were also discussed.

66. A second presentation by the Max Planck Institwted dedicated to an application of the MicMac-
Software for population forecasting. The variowpstfor producing the projections were presentetktail,
using as example data for Italy from the 2003 Faiaild Fertility survey and the EuroPop2004 progeti

67. In the discussion, the question was raised whethiero-simulation could also be used to model
situations where an unbalanced sex-ratio amongidhils of marriageable age (typically a higher bem
of males) would lead to an increase in marriagateel immigration.

68. It was also suggested that approaches used inisagjanal studies (firm collaboration or merges)
could be useful to model compatibility measuresdividuals in a marriage market.

69. The importance of incorporating expert opinionp@asr information in a fully Bayesian approach was
stressed. The proper translation of such experwlatge into prior distributions for the parametefghe
projection model was emphasized as an importaggarel topic.

70. In the study of future health trajectories andrtivapact on mortality, it is of importance to intigate
whether the sequence of health states or also uhation of the different states has an impact. dsw
discussed under which assumptions it is possibleséocurrently available micro-simulation toolsstady
such questions.

K.  Stochastic national demographic projections

71. The Canadian study used a micro-simulation modelt@uate the impact of immigration and ethno-
cultural diversity on the future composition of @@anadian labour force. The results were presentegms

of future labour force population, participatiories proportion of immigrants in the labour foreel ather
indicators.

72. The United Kingdom Office for National Statisticeepented the provisional results of a stochastic
forecasting model being developed for the Unitechgdiom. Uncertainty about future demographic
behaviour is been taken into account by expredsirtijty, mortality and migration assumptions erms of
their assumed probability distributions. Three apphes for determining the probability distributdmave
been used.

73. In the discussion the issue was raised in howdarafjraphic change will show feedback on the labour
force participation rates in the different ethndtaal groups. In particular, the impact of a risgetirement
age due to population aging was discussed. Alsastdiscussed in how far the projected increageople,
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who will hold at least a Bachelor degree, will batained by a corresponding transformation of theuab
market.

74. The question of subgroup projections for the Unitddgdom was discussed. Even though not
incorporated in the current presentation it is pkxh for the future. The correlation structure betwe
projections of subgroups will need particular aitam

L. Round table discussion on “Is it necessary, ando what extent, to incorporate “feedback
mechanisms" in demographic projections, in particuér in population projections?”

75. In general, all panellists agreed that feedbackhaeisms should be incorporated in demographic
projections. This would provide a way to use ergtknowledge and expertise from different fieldsiesd
to demographic projections.

76. Feedback mechanisms are often already incorpomatpdpulation projection models, but this could
be done more explicitly. For instance, the feedteftct of immigration (particularly from countriesitside
the European Union) on fertility and mortality shibibe taken into account in population projectiofisis
would result in combining the fertility, mortalignd migration components in a dynamic way.

77. Concerning the mechanisms that determine the eonlof mortality, lifestyles (i.e. smoking) , hdalt
care, and prevention are important. However, thaufadion structure by education and social classdge
important, and represents one of the factors bettiadincrease in life expectancy experienced inyman
countries.

78. In some cases there is a need for research arflkmowledge about feedback mechanisms, like for
the impact of the possible increase in retiremed. &here is a need to increase the contributiom fr
experts, in particular non-demographers, to théeption exercises. It was also noted that whenlfeekl
mechanisms are incorporated in population projastithe end results may be quite different fromirniktel
expectations.

[lIl. CONCLUSIONS

79. The participants recommended that the next meesikg place in three years time (Spring 2013) to
discuss the following topics:

(a) Forecasting demographic components: Mortasisggmptions and methods);

(b) Forecasting demographic components: Fertiéigsgmptions and methods);

(c) Forecasting demographic components: Migratassmptions and methods);

(d) Small population and sub-national populatioojgxtions;

(e) Beyond population projections by age and sex;

(f) Stochastic techniques for demographic projectjo

(g) The role of users of population projections;

(h) New approaches for forecasting componentsajeptions, including behavioural models;
(i) Data quality;

(i) Micro-simulations.

80. The participants expressed their great appreciatidstatistics Portugal for hosting this meetingl an
providing excellent facilities for their work.

AV FURTHER INFORMATION

81. All background documents and presentations forrteeting are available on the website of the
UNECE Statistical Division.

V. ADOPTION OF THE REPORT

82. The present report of the meeting was adoptedhgulnie closing session.



