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In the mid2030s, the health of the baby boomers will have deteriorated and many in these
large cohorts will be in need of formal and/or informal long-term care.

This “care wave” will transform two generations: the baby boomers in need of care and their
children who may supply care. It will have significant implications for labour supply,
especially for women, saving behaviour, and therefore for productivity, economic growth and
its inclusiveness.

The overarching objective of BB-Future is to understand the size and the implications
of the care wave on economic and social outcomes, to appreciate the quality of this
second ageing-related transformation and to develop policy recommendations for
advance planning on the EU and Memberstate levels.

This deliverable describes the scenarios and their background for Policy Pillar #1, the
demographic and health scenarios.

Please cite this deliverable as: Deliverable 2.2 of the BB-Future project funded under the
European Union’s Horizon 2020 research and innovation programme GA No: 101093849.

Available at: www.bb-future.eu




BB-Future Deliverable D2.2

Anna Bahi, Svend E. Hougaard Jensen, Maria Catarina Louro, Alexandre Mendonca

The BB-Future project will provide actionable policy recommendations that take into account
interactions with the policy network. Based on projections and well-defined policy scenarios,
a set of quantitative models will deliver key micro and macroeconomic outcomes which will
be compared to derive said recommendations. These policy scenarios are defined within the
scope of Work Package 2, and are structured around three policy pillars, namely: I) Uncertainty
in Basic Projections; IT) Labour Market Conditions and Labour Market Reforms; and III) Social
Policies and Social Insurance Reform. Each of these pillars, and their respective policy
scenarios, is addressed in a specific Deliverable. This Deliverable presents the policy scenarios
in Pillar I, whereas Deliverables 2.3 and 2.4 address Pillars II and III, respectively. It presents
the different scenarios addressed, why they are important for the analysis, their context, how
they will be modelled and which data will be used to do so.

Policy Pillar I Scenarios: Uncertainty in Basic Projections
1. Motivation

Pillar I addresses uncertainty in the demographic and health projections that underpin the BB-
Future scenario framework. It is not a policy-reform pillar in the narrow sense of evaluating
specific policy instruments, but it is designed to capture how policy-driven changes, such as
shifting health behaviours and disease prevention, could alter future morbidity and longevity
trends. Its role is to define alternative projection environments so that the BB-Future models
can assess how sensitive later scenario results are to assumptions about life expectancy,
longevity, migration, fertility and health trends.

This matters because the size of the future care needs depends directly on the number of old
individuals, their health status and the number of individuals of working-age available to
provide formal and/or informal care. If the current older cohorts live longer, if morbidity
develops differently from expected, or if fertility and migration change, the size of future
working-age cohorts, the demand for long-term care and the available supply of care can
change substantially. Therefore, the uncertainty with demographic and health projections
affects the baseline against which all other policy scenarios are interpreted.

The uncertainty regarding demographic projections affects the age distribution of the
population, the relative predominance of older relative to younger individuals, the number of
potential informal carers and the total labour supply, with direct implications for the size of the
formal care workforce, and the overall social-insurance contribution base. The uncertainty on
health trends affects the onset and severity of care needs, the demand for formal and informal
care, the care gap, health and long-term care expenditure, and the balance between household
care and publicly financed care. These outcomes then affect fiscal sustainability, pension and
health-insurance balances, long-term care financing, labour-market participation, productivity
and macroeconomic aggregates.



This Deliverable does not provide simulation results or policy recommendations. Instead, it
defines how the policy scenarios proposed within the Policy Pillar I, as detailed in the Theme
Catalogue', are implemented in the BB-Future models.

2. Context

The BB-Future project is structured along three policy pillars, each containing sub-categories,
that reflect the policy area of the scenario. Pillar I is the pillar concerned with uncertainty in
future ageing and health trends. The demographic and health scenarios considered are not
policies per se, but provide a setting to elaborate a wide range of policy recommendations,
since any policy conclusion will depend on the underlying population and health environment.

The policy scenarios discussed within this Pillar create the base used by the wider BB-Future
modelling framework. The demographic and health scenarios provided are then used when
elaborating the remaining policy scenarios, including the labour-market scenarios discussed in
Deliverable 2.3 and the social policy scenarios discussed in Deliverable 2.4. The deliverables
within Work Packages 3, 4, 5 and 6 are used in this document to explain the role of each model
and document data sources. The final outcome of the workstream of Pillar I is presented in
Deliverable 7.1.

3. Policy scenarios

Pillar I is divided into two main sub-pillars, one focusing on a set of demographic projections,
and the other on health projections. These are:

e [.a) Uncertainty in Demographic Projections
e [.b) Uncertainty in Epidemiological Projections

I.a) Uncertainty in Demographic Projections

This sub-pillar addresses uncertainty about the future demographic structure of European
populations. The policy logic is that demographic assumptions are not policy levers, but they
determine the environment in which all policy scenarios operate. Fertility, life expectancy and
migration assumptions shape the size and age composition of the future population. They also
determine the relative size of the working-age population, the older population (aged 65 years
and above) and the very old population (aged 85 years and above), with high care needs.

Demographic uncertainty matters for long-term care because it affects both demand and supply.
A population with a higher share of old individuals is expected to have higher care needs. A
smaller working-age population reduces the potential supply of formal care workers and
informal caregivers. The same demographic assumptions also affect labour supply, pension
contributors, healthcare and long-term care contributors, and the number of beneficiaries in
social-insurance systems.

! Please refer to Deliverable 2.1.



Scenario Policy question Primary model Main outcomes

How do the results ~ Social Insurance Population structure; old-age
1 depend on Model (D5.1), dependency; labour supply; care
demographic relying on needs; care gap; social-insurance
projections? Eurostat data balances; macroeconomic inputs

The demographic projections are generated using the social insurance model, discussed in
Deliverable 5.1. This model allows for the construction of a baseline scenario, labelled as
Baseline, which follows the EUROPOP2023 assumptions as closely as possible. These
assumptions are then adjusted to create new scenarios deemed suitable for the analysis, which
represent faster and slower ageing. Based on this new set of assumptions, the model is then
used to construct two alternative demographic scenarios, labelled as Old and Young,
respectively. These scenarios are deterministic, as they rely on predefined assumptions about
future fertility rates, net migration and life expectancy. The considerations regarding these
scenarios are detailed in Deliverable 5.2.

L.b) Uncertainty in Epidemiological Projections

This sub-pillar addresses uncertainty about future health trends and morbidity. Long-term care
needs depend not only on how many people reach old age, but also on their health status, the
onset of disability and the severity of care needs. Epidemiological uncertainty matters for long-
term care because alternative morbidity paths can change the number of people in need of care,
the intensity of care required and the balance between formal and informal care. It matters for
labour markets because higher care needs can increase the demand for care workers and
increase informal-care responsibilities for family members, reducing available time for paid
work. It also matters for fiscal sustainability because health and long-term care expenditure
and social-insurance contribution needs depend on the future path of morbidity.

Poli
Scenario 0 1?y Primary model Main outcomes
question
Social Insurance Model = Health status; morbidity path; care
How do the . .. . .
results depend (D5.1), with empirical onset and care intensity; care gap;
u . .
2 P work carried under health and LTC expenditure;
on health .
trends? Work Package 4 and labour-supply and macroeconomic
' SHARE data inputs

The interactions of the different Work Packages allow for the construction of three
epidemiological scenarios, based on a hierarchical and cumulative measure of functional
impairment, constructed using SHARE data. These scenarios are elaborated within the scope
of Work Package 4 and discussed in detail in Deliverable 7.1. The three scenarios are: i) No
Expansion, perceived as optimistic, under which increased life expectancy does not extend the
period of impairment; ii) mild Expansion, perceived as the baseline, under which rising
longevity comes together with a modest increase in impairment; and iii) Strong Expansion,
perceived as pessimistic, under which longer lives bring a significant increase in years spent
impaired.



4. Scenario implementation

Pillar I scenarios are implemented as projection variants around a baseline. The baseline
represents the central demographic and health projection path used by the BB-Future models.
Lower and upper variants are used where uncertainty can be used as alternative assumptions
around that baseline.

For demographic projections, the main levers are fertility, life expectancy and migration. These
levers determine population by age and gender, the size of working-age cohorts, the size of
older cohorts and the number of potential care recipients and contributors. The models use the
demographic variants to calculate downstream outcomes such as labour supply, the demand
for formal care workers, informal-care pressure, pension contributors, pensioners, healthcare
beneficiaries and long-term care beneficiaries.

For epidemiological projections, the main levers are morbidity, health status and care severity.
These levers determine when care needs arise and how intensive they are. In the social-
insurance model, morbidity assumptions affect health and long-term care expenditure profiles,
care probabilities and the projected number of care cases. In the care-gap framework, they
affect the demand for care and the gap between care needs and care supply. In the macro model,
they affect care-related time use, labour supply, saving, public expenditure and aggregate
outcomes.

The Pillar I feedback loop is as follows. Demographic projections determine the number and
age composition of people at risk of needing care, the number of potential workers and the
number of social-insurance contributors and beneficiaries. Health projections determine the
probability, timing and severity of care needs. Together, these projections determine care
demand, formal and informal care requirements, labour-supply pressure, health and LTC
expenditure, contribution bases and fiscal balances. These outputs then inform the care-gap,
social-insurance and macroeconomic models used in later BB-Future scenarios.

Where Pillar 1 outputs are used as inputs to other policy pillars, they provide the common
projection environment. Labour-market reforms, pension reforms, healthcare and LTC
measures can therefore be tested under different demographic and health assumptions. This
allows later modelling to distinguish between the effect of a policy lever and the uncertainty
arising from population and health projections.

Some implementation details remain model-specific and will be specified further once the
relevant model implementation and scenario definition are finalised.

5. Model framework

The Work Package 5 social insurance model is the central Pillar I implementation model. The
MEA-SOCSIM model projects population, labour supply, wages, social-insurance revenues
and expenditures, and contribution rates. It uses demographic assumptions on fertility,
mortality and migration and health assumptions on morbidity to project health and long-term
care cases, expenditures and financing outcomes.

Work Package 4 provides empirical support for the health-severity definition, by defining
measures of functional impairment using SHARE data. This is relevant for the epidemiological



projection scenario because morbidity and severity definitions determine how health
information is translated into care-need inputs.

Work Package 6 provides the macroeconomic framework into which demographic and health
variants feed. The OLG model uses population structure, survival, health status, informal care,
public pension, healthcare and long-term care components to assess macroeconomic and
distributional outcomes. For Pillar I, WP6 is relevant because projection variants affect labour
supply, savings, care-related time use, public expenditure, wages, growth and welfare.

The micro models developed under Work Package 3 rely on the demographic and health
scenarios indirectly. When the wider BB-Future framework uses common demographic and
health environments across pillars, the same projection variants can provide context for
household-level care decisions, which are then used in Work Package 3.

The models interact through a common projection environment. Demographic and health
variants are first defined as baseline and alternative projection paths. The care-gap and social-
insurance components translate these paths into care demand, labour supply and fiscal
outcomes. The macro model then uses these outputs and assumptions to analyse aggregate and
distributional implications. Other policy pillars can use the same projection variants for
sensitivity analysis.

6. Data

The primary data source for the health side of Pillar I is SHARE, the Survey of Health, Ageing
and Retirement in Europe. SHARE is the source for detailed individual health information,
cognitive health, life-course health trajectories and long-term care intensity. It is also the basis
for defining severity in the epidemiological projection scenario. Work Package 6 also resorts
to SHARE for health-deficiency profiles, health and long-term care expenditure, informal-care
hours and life-cycle profiles.

Eurostat is the main source for the demographic side of Pillar I, as demographic trends are
translated into variables using Eurostat data. Work Package 5 relies on Eurostat statistics and
EUROPOP2023 projection assumptions for population by age and gender, fertility, life
expectancy and migration. Work Package 5 also uses Eurostat Labour Force Survey data for
labour-force participation and related labour-market inputs when demographic projections are
translated into labour supply.

Additionally, Work Package 5 uses German national accounts, the German Microcensus and
administrative social-insurance data in the German MEA-SOCSIM implementation. Work
Package 6 also relies on the Human Mortality Database for mortality profiles and Penn World
Tables for macroeconomic calibration.



