
Health equals wealth: the Global Longevity Dividend 1

All figures mentioned in this document refer to the figures in the main 
report Health equals wealth: the Global Longevity Dividend.

1. Projection method 
In this analysis, employment and earned income data is projected 
up to 2035 using Exponential Triple Smoothing (ETS) method, 
which is a widely used forecasting method in the literature. 

2. GDP 

All GDP figures were sourced from OECD measures of GDP 
that feature current prices in national currencies, calculated 
using the ‘expenditure approach’ (as these are more up to 
date than GDP figures calculated using the ‘income approach’ 
according to the OECD). The current GDP data was converted to 
2010, 2014 and 2015 prices when used in relation to figures for 
unpaid contributions, earned income and consumption sections, 
respectively. In all cases the GDP deflator was sourced from the 
OECD.  

3. Exchange rates 
All non-US data was converted into US dollars using exchange 
rates sourced from the OECD.

4. Population estimates and projections, by country and age 
(Figure 1)
Data on population trends is sourced from the OECD. The 
estimates were sourced here, and the projections were sourced 
here. 

5. Employment rates, labour force participation rates and 
unemployment rates, and the number of people employed, 
by country and age (Figures 2, 3, 4, 5, 6 and 7)
Data on the number of people unemployed, employed, and 
participating in the labour force, along with age data is sourced 
from the OECD here. We used this data to calculate:

• unemployment rates (by dividing the number of people 
unemployed with the number of people participating in the 
force for a given age group), 
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• employment rates (by dividing the number of people 
working dividing by the population for a given age group), 

• labour force participation rates (by dividing the number of 
people in the labour force by the population for a given age 
group), and

• the change in these rates as people get older from 2001 to 
2018 (by subtracting the former from the latter). 

Employment rates at older ages are projected up to 2035 using 
the ETS method in Figure 6. In Figure 7, data on the number of 
people employed by age is sourced from the OECD here.

6. Estimated and projected share of the workforce by 
country and age (2001 to 2035) (Figure 8)
We calculated figures for older people’s estimated share of the 
workforce by dividing the number of people employed aged 50 
and over (see point 5)  by the total number of workers. 

We projected their share of the workforce up to 2035. We 
calculated the ‘optimistic scenario’ by projecting the proportion 
of people in employment aged 50 and over (calculated by 
dividing the number of workers by the number of people aged 
50 and over) and multiplying this by the projected population 
aged 50 and over. We projected the number of workers in 
the ‘pessimistic scenario’ in the same way as in the ‘optimistic 
scenario’, except for using the latest (2018) employment rate 
estimates for future years rather than projected figures. In 
both scenarios, we calculated the share of the workforce by 
dividing the projected number of workers aged 50 and over by 
the projected total number of workers. We sourced population 
estimates and projections from the OECD here. We didn’t use the 
population data used to calculate the employment rates noted in 
point 5, as it didn’t contain data on population projections. 

7. Estimated and projected gross earnings for people aged 
50 and over, and their share of total earnings and GDP, by 
country, over time (Figures 9,10,11 and 12)
To calculate total gross earnings for countries in the EU-28  and 
Turkey, we sourced data on average gross monthly earnings 
(for employees in industry, construction and services, excluding 

https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/Index.aspx?DataSetCode=POP_PROJ
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public administration and defence) from the Eurostat structure of 
earnings survey, which contains comparable (harmonised) data 
for the EU-28 countries during 2006, 2010 and 2014. This data 
includes overtime pay, bonuses and accounts for both part-time 
and full-time employees.

For G20 countries outside the EU, we sourced data on gross 
earnings, broken down by age, from national statistical offices 
for the longest time-series easily available. For Australia, we 
sourced data on employee earnings and hours (average weekly 
gross cash earnings) from the Survey of Employee Earnings and 
Hours (EEH), published by the Australian Bureau of Statistics. 
For Canada, we used data on average annual gross ‘wages, 
salaries and commissions’ published by Statistics Canada, which 
is sourced from the Survey of Consumer Finance, Survey of 
Labour and Income Dynamics and the Canadian Income Survey. 
For Japan, we sourced data on gross monthly ‘contractual cash 
earnings’ and ‘annual special earnings’ from the Monthly Labour 
Survey, published by the Ministry of Health, Labour and Welfare. 
(We used data on annual special earnings, as well as contractual 
earnings, because the former contains data on bonuses, making 
the data for Japan more comparable with that of the other 
countries analysed. There is more information on the data used 
for Japan here.) In the US, data on average earnings, broken 
down by age, is published separately for full-time and part-time 
employees. We sourced this data from the Current Population 
Survey, published by the US Bureau of Labour Statistics. We 
made a data request to access data on average earnings by 
age, as the US only publishes data on median earnings by age, 
whereas this study includes data on average weekly earnings for 
habitually part-time as well as habitually full-time workers. 

The non-European data is not harmonised as we obtained it from 
a variety of sources, but all the earnings data accounts for both 
part-time and full-time employees and includes over-time pay 
and bonuses. 

We were unable to find earnings data for self-employed workers 
broken down by age for most countries, so for the purpose of our 
analysis we have had to assume that self-employed workers are 
paid the same as employees.  

https://ec.europa.eu/eurostat/web/labour-market/earnings/database
https://ec.europa.eu/eurostat/web/labour-market/earnings/database
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/6306.0May%202014?OpenDocument
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110023901&pickMembers%5B0%5D=1.1&pickMembers%5B1%5D=2.5&pickMembers%5B2%5D=3.1&pickMembers%5B3%5D=4.4
https://www.mhlw.go.jp/english/database/db-yl/03.html
https://www.mhlw.go.jp/english/database/db-l/m-explanation.html
https://www.bls.gov/cps/demographics.htm
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We annualised any earnings data for each country that wasn’t 
already published in annual terms,  multiplying monthly data by 
4, and weekly data by 52. We converted the time series to 2014 
prices using a deflator series for final consumption expenditure, 
published by the OECD (the OECD recommended using this 
particular deflator for deflated data on earnings, as well as 
consumption). We then converted the (non-US) data to US 
dollars (USD) using exchange rates sourced from the OECD.

We multiplied this data by data on the working population 
(broken down by age) in the equivalent age group, sourced from 
the OECD. For the US (where earnings data for part-time and 
full-time wages is published separately), we multiplied this data 
by (OECD) data on the proportions of overall workers working 
part-time and full-time, to estimate the number of part-time and 
full-time workers. We multiplied the estimated number of part-
time workers by age group by average part-time earnings to 
estimate total part-time earnings; we used the same process to 
estimate full-time earnings. We then aggregated total part-time 
and full-time earnings to estimate total earnings. In some cases 
we couldn’t match the age groups between the data for average 
earnings and the number of workers, so we approximated based 
on the number of workers. 

We calculated the earnings of people aged 50 and over as a 
share of total earnings and GDP by dividing earnings for those 
individuals by the total earnings for people of all working ages (15 
and over) and GDP (converted to 2014 prices and USD: see point 
2.), respectively, for the specific year and country. 

We used the same method as in Figure 6 to project the number 
of workers in order to calculate projected total earnings by age 
in the ‘pessimistic’ and ‘optimistic’ scenario in 2035. To estimate 
total earnings for 2035, we multiplied these projected numbers 
by the average wages, broken down by age, for each country in 
2018 (or the latest data available – which was 2014 for the EU 28 
and Turkey). 

We divided the total projected earnings of people aged 50 and 
over by earnings for people of all ages to project the share of 
total earnings generated by people aged 50 and over. We didn’t 
project average earnings given the limited time-series available 
for average earnings (broken down by age) for most of the 
countries analysed. 

https://stats.oecd.org/Index.aspx?DataSetCode=SNA_TABLE1
https://data.oecd.org/conversion/exchange-rates.htm
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/index.aspx?queryid=54746
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8. Estimated net earnings by people aged 50 and over, and 
their share of total earnings and GDP, by country, over time  

We also calculated net earnings for people aged 50 and over in 
South Korea (from 2010 to 2016) and China (from 2010 to 2014), 
as a share of total earnings and GDP, although we didn’t include 
that data in the report as we were unable to find gross earnings 
data broken down by age. The figures are discussed at the end 
of the employment and earned income section. This involved 
using data on average annual earnings (per person rather than 
per worker) from the Gateway to Global ageing data, sourced 
from the Korean Longitudinal Study of Ageing (KLoSA) and the 
China Health and Retirement Longitudinal Study (CHARLS). 
The steps are the same as in point 7, except that this data was 
multiplied by the population of the relevant age-group (sourced 
from the OECD), rather than the number of workers, as the 
earnings data is averaged over the whole population instead of 
workers only.  

9. Scenarios for longer working lives (Tables 1,2 and 3)
We modelled a scenario where the countries studied (Turkey, 
the EU-28 countries, the US, Canada, Australia and Japan) had 
the same employment rates for people aged 50 and over as for 
Iceland in 2014. Since the age categories for earnings differed 
slightly for each country, different employment rate categories 
(that spanned aged 50 and over) were used for each country. In 
each case we modelled what impact the changes would have 
had on earned income. 

For Australia and Canada we assumed the same proportion of 
employment for people aged 50 to 54, 55 to 64, and 65+. For 
the EU-28 and Turkey, we assumed the same proportion of 
employment for people aged 50 to 59 and 60+. For Japan, we 
assumed the same proportion of employment for people aged 
50 to 54, 55 to 59, 60 to 64 and 65 to 69, and for the US we 
assumed the same levels at ages 50 to 54, 55 to 64 and 65 to 69. 

Since for the US and Japanese data (unlike for the other 
countries), the oldest age range category for the earned income 
data was 70 and over, and since our data source didn’t include 
the number of people in this age group employed in Iceland, we 
couldn’t include data for this age group for the US and Japan. 

https://g2aging.org/?section=DataExplorer
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
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Instead we assumed that the figures were the same as Iceland’s 
and so wouldn’t be affected in this scenario. As this isn’t likely to 
be the case, our modelling may underestimate this scenario’s 
impact on earnings in Japan and the US.

We sourced the data on employment rates from the OECD. The 
explanation for the data sources and calculations on earned 
income are noted in point 7.  

10. Average annual hours spent on unpaid contributions and 
participation rates (Figures 13, 14, 15 and 16)
We used data from the Harmonised European Time Use Survey 
(HETUS), (published by Eurostat here) to estimate the average 
annual hours spent on unpaid contributions by people of all ages, 
and by people aged 65 and over in a number of EU countries 
and Turkey. The HETUS contains data on the average time spent 
volunteering, helping an adult member within the household 
(including providing informal care) and informally helping other 
households (for example child-minding support, which could 
include grandparenting, supporting other households with 
household chores, informally caring for an adult outside the 
home, and other activities).

We took data on the average number of hours spent 
volunteering, and volunteering participation rates, in G20 
countries outside of Europe, from a number of different sources. 
The data used for South Africa in 2010 and 2018 comes from 
the Volunteer Activities Survey (VAS) (covering the second 
quarter of 2010 and the third quarter of 2018), published by 
Statistics South Africa. We collected the 2010 and 2015 US 
data through a supplement to the September 2010 (and 2015) 
Current Population Survey (CPS). Since this survey supplement 
only publishes data on the median number of hours spent 
volunteering, we made a data request to the Bureau of Labour 
Statistics on the average number of hours spent volunteering. 
Data on volunteering in Canada in 2010 is sourced from the 
2010 Canada Survey of Giving, Volunteering and Participating 
(CSGVP), published by Statistics Canada. We used 2011 data to 
approximate the data for Japan as there was no data available on 
2010; we sourced this and the data for 2016 from the Survey of 
Time Use and Leisure. We sourced data for caring, and nursing 
for family members by age, from the same source. This data 

https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://ec.europa.eu/eurostat/web/time-use-surveys
http://www.statssa.gov.za/publications/P02113/P021132018.pdf
https://www.bls.gov/news.release/archives/volun_01262011.pdf
https://www150.statcan.gc.ca/n1/pub/11-008-x/2012001/t/11638/tbl02-eng.htm
https://www.stat.go.jp/english/data/shakai/index.html
https://www.stat.go.jp/english/data/shakai/index.html
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differs to the data for Europe, as it includes family members 
beyond the household.  

We made a data request to the OECD for data on the average 
number of minutes per year spent volunteering in India, and 
volunteering and offering informal help to other households in 
China, Mexico and South Korea; we received the data used in 
this OECD report (the latest data for these countries available 
from the OECD). 

The 2004 data for Korea is sourced from the Time Use Survey, 
published by Statistics Korea. The 1999 data for India is sourced 
from the Pilot Time Use Survey published by the Department 
of Statistics. We derived the data for China in 2008 from the 
Time Use Survey published by the National Bureau of Statistics 
of China. The data for Mexico in 2002 was sourced from the 
National Survey on Time Use.  

For most of the data sources cited above (except the US and 
Canada) the raw data is published as the average number of 
minutes spent per day on the activity in question rather than 
hours. We used this data to estimate average annual hours by 
converting all the data to minutes, then multiplying it by 7*52. 

Although data on the average annual hours spent volunteering in 
2010 was available for G20 countries in Europe and many outside 
Europe, the data is only harmonised for those within Europe. 
There are slight methodological differences in each of the 
surveys used for all the countries analysed. For more information 
on this please see the appendix of this OECD report for more 
information on the sources for India, China, Mexico and Korea, 
and the 2010 HETUS wave guidelines for more information on 
the European data. Further information from the other sources 
can be found from the country specific national statistical offices 
from the data sources linked above.

11. Estimating the economic value of unpaid contributions in 
2010 (Figures 17 and 18) 
To find a proxy value for estimating the economic value of unpaid 
contributions, we assumed that payment for both volunteering 
and caring activities would be at the mid-point between the 
minimum wage and the average hourly wage. This takes into 
account  both low-skill and high-skill activities (such as doctors 

https://www.oecd.org/berlin/47258230.pdf
https://www.oecd.org/berlin/47258230.pdf
https://ec.europa.eu/eurostat/documents/203647/10397147/HETUS_variables+description.pdf/54efe947-767f-2e46-09ee-fc13688f04ac
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or solicitors doing pro bono work). Similar methods have been 
applied in previous studies. 

We used different sources from those for the earned income 
data (see point 7) so that we could include hourly wage data 
where possible. We only calculated estimates for those 
countries where 2010 unpaid contributions data was available. 

We sourced mean hourly earnings data by age for the EU 
countries and Turkey from the Structure of Earnings Survey, 
published by Eurostat. This is published as ‘Mean hourly earnings 
by sex, age and economic activity’ and measures the gross 
average monthly earnings of employees in industry, construction 
and services (except public administration, defence, and 
compulsory social security). We also sourced data on monthly 
minimum wages for these countries from Eurostat, and 
converted it to hourly wages by multiplying by 12 (to estimate the 
annual minimum wage) and dividing by 40*52 (the approximate 
hours worked per year). 

We approximated minimum wage levels in Germany for 2010 
using Germany’s average gross hourly minimum wage in 
2015, and low skills wages in Italy, Austria and Finland in 2015 
(Germany, Italy, Austria and Finland had no legal minimum wage 
in 2010). We sourced this data from the Federal State Office 
and Trading Economics for Germany, and the Wage Indicator 
Foundation and Trading Economics for Italy, Austria and Finland 
from here, here, here and here, respectively. This data was 
converted to 2010 prices using the same OECD deflator series 
for final consumption expenditure as is noted in point 7. 

We sourced average hourly earnings for employees for Canada 
from Statistics Canada and from the ILO for the US. We sourced 
data on average monthly employee earnings in Japan from the 
Ministry of Health, Labour and Welfare and from Statistics South 
Africa for South Africa which we converted to hourly equivalents. 
We sourced hourly minimum wage data in national currencies 
for the US, Canada and Japan from the OECD. We sourced 
minimum wage data by age for South Africa from the ILO 
(Statutory nominal gross monthly minimum wage - Harmonized 
series) and converted it to its hourly equivalent. We converted all 
of the non-USD wage data into USD (see point 3). 

https://link.springer.com/article/10.1007/s10645-020-09362-1
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=earn_ses10_13&lang=en
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=earn_mw_cur&lang=en
https://tradingeconomics.com/germany/minimum-wages
https://tradingeconomics.com/italy/wages-low-skilled
https://tradingeconomics.com/austria/wages-low-skilled
https://tradingeconomics.com/finland/wages-low-skilled
https://ilcukorguk.sharepoint.com/sites/CompanyData/ILC%20Company%20Data/PROGRAMMES/PROJECTS/PROJ-CURRENT/Global%20longevity%20dividend/Canada2%20https:/www150.statcan.gc.ca/n1/daily-quotidien/200625/dq200625a-eng.htm?HPA=1
https://www.ilo.org/shinyapps/bulkexplorer41/?lang=en&segment=indicator&id=SDG_0851_SEX_OCU_NB_A
https://ilcukorguk.sharepoint.com/sites/CompanyData/ILC%20Company%20Data/PROGRAMMES/PROJECTS/PROJ-CURRENT/Global%20longevity%20dividend/GLD%20comms%20plan%20actions%20(working%20document).docx
https://ilcukorguk.sharepoint.com/sites/CompanyData/ILC%20Company%20Data/PROGRAMMES/PROJECTS/PROJ-CURRENT/Global%20longevity%20dividend/South%20Africa%20http:/www.statssa.gov.za/publications/P0277/P0277December2019.pdf,%20p.%209
https://ilcukorguk.sharepoint.com/sites/CompanyData/ILC%20Company%20Data/PROGRAMMES/PROJECTS/PROJ-CURRENT/Global%20longevity%20dividend/South%20Africa%20http:/www.statssa.gov.za/publications/P0277/P0277December2019.pdf,%20p.%209
https://stats.oecd.org/Index.aspx?DataSetCode=RMW
https://www.ilo.org/shinyapps/bulkexplorer14/?lang=en&segment=indicator&id=EAR_4MMN_CUR_NB_A
https://www.ilo.org/shinyapps/bulkexplorer14/?lang=en&segment=indicator&id=EAR_4MMN_CUR_NB_A
https://www.ilo.org/shinyapps/bulkexplorer14/?lang=en&segment=indicator&id=EAR_4MMN_CUR_NB_A
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We calculated the mid-point between the average hourly 
wages and minimum wages, then multiplied by the total hours 
spent for each unpaid contribution in 2010 (for a given age 
group and country), to estimate the earnings that would have 
been generated by each unpaid contribution for 2010. We also 
calculated the average number of hours spent per year, as 
the Eurostat data only covered average time spent per person 
(rather than total hours) (see point 10). We multiplied the total for 
each country/age group by the number of individuals for that 
country/age group (sourced from the OECD). 

We also had to approximate the total number of hours spent 
on unpaid contributions by people aged 50 and over, as the 
Eurostat data covered unpaid contributions for the age groups 45 
to 64, and 65 and over, as well as those by people of all ages. We 
assumed that the average time spent doing unpaid contributions 
by those aged 50 to 64 equalled the estimates for people aged 
45 to 64; so we multiplied the equivalent averages available for 
people aged 50 to 64 by the population aged 50 to 64 for each 
given country (sourced from the OECD) to estimate the total 
hours spent. We added this total to the hours spent by people 
aged 65 and over to estimate the total number of hours spent by 
people aged 50 and over. 

For the most of the other G20 countries (using non Eurostat data), 
the total hours spent volunteering by age were already published 
(or the population was given in the published data tables). Where 
this was not the case, we multiplied the average annual hours 
spent volunteering (per person) by the population (sourced from 
the OECD) for the given country and age group. 

We calculated the economic value of unpaid contributions in 
each country as a share of GDP by dividing by each country’s 
GDP in 2010 (in 2010 prices and USD: see points 2 and 3). We 
estimated the average share of GDP for the EU countries and 
Turkey by calculating the average of these (share of GDP) figures. 

12. Equivalised consumption, and equivalised consumption as 
a share of disposable income (figures 19 and 20)
We sourced figures for mean annual equivalised private 
household consumption, broken down by age group, measured 
in purchasing power standard (PPS) per adult equivalent for the 

https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
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EU-28 countries in 2015, from Eurostat. We sourced figures for 
mean equivalised (net) household income broken down by age 
group, measured in PPS per adult equivalent, from the EU-SILC 
and ECHP surveys published by Eurostat. For the purpose of this 
analysis. data on disposable income/gross income would have 
been preferable , but we could not get this data broken down by 
age). We calculated spending as a share of income by dividing 
mean equivalised household consumption by mean equivalised 
household income for each given age group and country. We 
used approximations for cases where data on income for ages 45 
to 59 was not available, using ages 50 to 64.

13. Average household consumption and total consumption 
by age group, and consumption by households aged 50 
and over as a share of total consumption and GDP, over 
time (Figures 21, 22, 23, 24 and 25)   
We used data on consumption rather than expenditure, since 
this data is typically broken down by age (and consumption 
category) in most countries, making it more comparable across 
countries. This means that our estimates of consumption will not 
include all consumption activities and will not amount to official 
consumption figures as a share of GDP in official figures. 

We used figures from the household budget survey, published 
by Eurostat for data on average annual household consumption, 
broken down by the age of the household reference person 
(head of the household) for countries in the EU-28 and Turkey, 
for 2005, 2010 and 2015 (the longest time-series available from 
Eurostat). Since this data is published as PPS per household, we 
converted it to euros, using Eurostat’s conversion factor from PPS 
to euros (this data). 

We sourced data on average annual household consumption 
for G20 countries outside the EU national statistical offices. Data 
for Brazil is sourced from the Consumer Expenditure Survey, 
Brazil, published by Brazil’s National Statistics Office (IBGE). Data 
for Australia is sourced from the Household Expenditure Survey, 
Australia, published by the Australian Bureau of Statistics. Data 
for Canada is sourced from the Survey of Household Spending, 
Canada, which is published by Statistics Canada. Data for 
Japan is sourced from the National Survey of Family Income 

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=hbs_exp_t135&lang=en
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=hbs_exp_t111&lang=en
https://www.ibge.gov.br/en/statistics/social/population/25610-pof-2017-2018-pof-en.html?=&t=downloads
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/6530.02015-16?OpenDocument
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=1110022701
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and Expenditure, Japan, published by Statistics of Japan. Data 
for Saudi Arabia is sourced from the Household Income and 
Expenditure Survey, Saudi Arabia, published by the General 
Authority for Statistics. Data for the US is sourced from the US 
Consumer Expenditure Survey, published by the Bureau of Labor 
Statistics. Unlike all other countries, the US data is not based 
on household data; it also includes data on aggregate (total) 
consumption by age, which we used in this study. Since this data 
is not based on household data, it is not affected by the number 
of people in each household, which enables us to identify 
consumption patterns by age more accurately. This allowed us to 
give a more detailed age break down over a longer time series in 
Figure 24. For most of these countries, average consumption (or 
aggregate consumption for the US) was available for 2005, 2010 
and 2015, which matches the Eurostat data, but this data wasn’t 
available for some countries (such as Brazil, Australia, and Japan). 
We used the closest years available (typically one or two years 
out) to approximate the missing years. 

To estimate consumption for households headed by people 
aged 50 and over, we estimated an average of spending by 
age groups aged 50 and over, with a similar estimate made for 
households aged under 50. This was an approximation as it was 
not possible to calculate a weighted average for all countries 
given the household data. For the US, where individual level data 
was used, we used a weighted average, using population data 
from the OECD. 

We converted the data on average (or aggregate) household 
spending to 2015 prices using a deflator series for final 
consumption expenditure published by the OECD, then 
converted non-USD data to USD (see point 3).  

To estimate total consumption by age (except for the US data, 
where data on total consumption is already published), we 
multiplied average consumption per household (by the age 
of household head) by the number of households (by the age 
of household head). Since data on the number of households 
broken down by age was not available for Saudi Arabia, we 
couldn’t calculate total household spending. 

https://www.e-stat.go.jp/en/stat-search/files?page=1&layout=datalist&toukei=00200564&tstat=000001037021&cycle=0&tclass1=000001037022&tclass2=000001038199&tclass3=000001038849
https://www.stats.gov.sa/en/37
https://www.stats.gov.sa/en/37
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://stats.oecd.org/Index.aspx?DataSetCode=SNA_TABLE1
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To estimate the number of households by age for each country 
in 2010 and 2015, we multiplied this experimental Eurostat data 
on the proportion of households by age group in each EU-28 
country and Turkey, by this Eurostat data on the total number of 
households for each country 

We had to approximate the proportions for Italy and Turkey in 
2010 and 2015, for the Netherlands in 2010, and for Denmark in 
2015, as the data was missing. In particular, we assumed that 
the proportions of households by age in the available years held 
steady for Denmark and the Netherlands in the missing years. 
We sourced proportions for Italy and Turkey from the United 
Nations Statistics Division, which contains data on the number 
of households, by the age of the household head for most 
countries, including Turkey in 2000 and Italy in 2011. For all of 
these countries, as before, these proportions were multiplied by 
the total number of households (from this Eurostat data) for the 
correct years (2010 and 2015). 

For Australia, Brazil and Japan, we sourced data on the number 
of households by age of the household’s head from the United 
Nations Statistics Division, while for Canada, we sourced this 
from Statistics Canada. We assumed that 2005 household data 
for Brazil was the average of 2000 and 2010 data, as figures were 
missing for 2005. Since the only household data available for 
Australia differs by one year from the consumption data, we have 
assumed that the household data is the same in these years. 

For most of these countries, only 2010 and 2015 data were 
available, but if a longer time series, broken down by age, was 
easily available, we included this information in Figure 23 (where 
to obtain a longer time series for Canada, additional household 
data was requested via a data request to Statistics Canada). 

We divided data on consumption by households headed by 
people aged 50 and over for a given country and year by total 
consumption (by people of all ages) and GDP (in 2015 prices 
and USD, see points 2 and 3). to estimate consumption by older 
households as a share of total consumption and GDP over time. 
We estimated average figures  by calculating the average of 
these percentages across countries for a given year. However, as 
the USD exchange rate was extremely volatile in 2015 (compared 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fec.europa.eu%2Feurostat%2Fweb%2Fproducts-datasets%2Fproduct%3Fcode%3Dicw_car_01&data=01%7C01%7CSophiaDimitriadis%40ilcuk.org.uk%7Cec6e8c1369b6429a588e08d7fcc3aaf8%7C993eb8aef332418cb5e8421702744d4f%7C0&sdata=AKki%2FiS3nr8cAJMoA9X3RSj%2F8Tzzk9SRFqwKD%2BsFuTs%3D&reserved=0
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=lfst_hhnhtych&lang=en
http://data.un.org/Data.aspx?d=POP&f=tableCode:329
http://data.un.org/Data.aspx?d=POP&f=tableCode:329
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=lfst_hhnhtych&lang=en
http://data.un.org/Data.aspx?d=POP&f=tableCode:50
http://data.un.org/Data.aspx?d=POP&f=tableCode:50
http://data.un.org/Data.aspx?d=POP&f=tableCode:50
http://data.un.org/Data.aspx?d=POP&f=tableCode:329
http://data.un.org/Data.aspx?d=POP&f=tableCode:329
https://www150.statcan.gc.ca/n1/pub/62f0026m/2012001/tables-tableaux-eng.htm
https://www150.statcan.gc.ca/n1/pub/62f0026m/2012001/tables-tableaux-eng.htm
https://money.cnn.com/2015/03/16/investing/us-dollar-fastest-rise-40-years/index.html
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to exchange rates for other currencies), USD consumption rates 
actually fell over time for a number of the countries studied, 
despite consumption rising from 2010 to 2015 in most countries. 
To address the impact of these volatile exchange rates we 
assessed trends in consumption over time in national currencies, 
rather than USD. 

14. Total consumption by older households  and/or older 
consumers by spending category, in the US, Canada and 
Australia in 2010 and 2015 (Figures 26, 27 and 28, and 
Table 4)
We used the same data sources as in point 13 for data on total 
consumption by category, and age group, (except for Canada, 
where only expenditure data, rather than consumption data, is 
broken down by category and age group) for the US, Canada and 
Australia, by people/households aged 50 and over. We used the 
same methods to approximate spending for people/households 
aged 50 and over. 

We aggregated more detailed categories for many countries 
to ensure that the final categories were as similar as possible 
between countries. While we converted consumption figures to 
2015 prices as before, we didn’t convert data to USD to avoid the 
volatile US exchange rates over the period (discussed in point 13). 

15. Modelling the potential economic gain across G20 
countries if current spending drops by age were to be 
prevented (this analysis follows on from Table 4 in the 
report)
We assumed that average spending per household in 2015 did 
not fall with age. We excluded Japan and Belgium from this 
analysis, since average spending there is highest for households 
headed by people aged 50 and over. We multiplied the average 
spending estimate  by the number of households headed by 
people aged 50 and over for each country, to estimate what total 
household spending across G20 countries would be. 

We subtracted this from the original estimate of actual spending 
by households aged 50 and over in 2015 to estimate what the 
potential increase in overall spending would be. Given that 
we did not use average spending to estimate total consumer 
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spending (as we used aggregate spending directly), we excluded 
the US from this analysis. 

It is important to note that not all of the drop in spending  at 
older ages will be caused by avoidable barriers to consumption 
and employment (which affects earned income) and much of 
this may relate to valid reasons we would not want to change. 
Other reasons for the drop in consumption could include lower 
incomes as a result of voluntary retirement, a desire to pass on 
inheritance, lower housing costs, and fewer household members 
at older ages (since our data does not take into account the 
number of household members in each household - it is not 
equivalised).  

16. Exploring the relationship between health and working, 
consumption, and unpaid contributions (Tables 6 and 7)
We used both individual-level  and country-level data, since 
the former reduces the number of factors that can bias findings, 
while the latter can be used to explore whether any relationships 
identified at the individual level are significant enough to matter 
across countries. 

It is important to note that our findings only identify correlations, 
not causal relationships. Nor do they consider two-way 
relationships between health and the outcome variables, which 
are likely to characterise the relationships between health 
measures and the outcome measures studied, as discussed in 
previous studies.  

16a.Individual-level results
At the individual level, we used a multi-level mixed effects 
regression model. This enabled us to use control variables at 
both the individual level and the country level – such as GDP and 
pension replacement rates. This type of model takes an average 
within each country, and a pooled average across countries ,and 
averages across both of these, allowing us to control for the 
cross-country factors that might bias findings, while still using 
variation in the data across countries. 

For these regressions, we used individual and household-level 
data from the Survey of Health and Ageing in Retirement (SHARE) 
Wave 7 (2017), which surveys individuals aged 50 and over across 

https://link.springer.com/article/10.1007/s10645-020-09362-1
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a number of mostly European countries. We included data 
from 27 countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Israel, Italy, Latvia, Lithuania, Luxembourg, 
Malta, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, and Switzerland. 

We used the following health measures (independent 
variables): 

• Self-reported health status: how the respondent says 
their health is in general. The categories were ‘excellent’; 
‘very good’; ‘good’; ‘fair’; and ‘poor’. In each regression, the 
categories ‘good’ and ‘very good’ were combined, while 
‘fair’ was combined with ‘poor’, and assumed as the default.  
Yet for the regressions with employment as the outcome 
variable, all of these categories were included in each 
regression, with ‘poor’ as a default, since this fitted the data 
better).

• Activities of daily living (ADL) limitations: difficulties with: 
dressing, including putting on shoes and socks; walking 
across a room; bathing or showering; eating, such as 
cutting up food; getting in or out of bed; or using the toilet, 
including getting up or down.

• Instrumental ADL (IADL) limitations: difficulties with: 
preparing a hot meal; shopping for groceries; making 
telephone calls; taking medications; doing work around the 
house or garden; or managing money, such as paying bills 
and keeping track of expenses.

• Cognition: a cognitive function index estimated as the 
average of the Z scores of the measures of immediate and 
delayed recall.

• Mobility problems index: how the respondent rates their 
mobility, on a scale from 1=good to 6=poor.

We used the following outcome variables (dependent
variables): 

• Employment status (i.e. whether in paid work or not)
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• Volunteering: whether the respondent does any voluntary or 
charity work and, if so, how often (almost daily, almost every 
week, almost every month, and less often)

• Provision of informal help to a member of the household: 
whether during the previous twelve months the respondent 
has regularly (i.e. daily or almost daily) helped someone 
living in their household with personal care, such as washing, 
getting out of bed, or dressing (in this regression, the 
sample was restricted to individuals whose partners had 
one or more ADL/IADL, to ensure the sample only included 
individuals that had a need to care).

• Average food expenditure outside the household in the 
last 12 months (this measure was used as a proxy for 
consumption, since no variable measuring consumption 
more broadly is included in the SHARE dataset for Wave 7).

We used the following individual-level covariates (sourced from 
SHARE):

• Marital status: married; separated/divorced/single; and 
widowed.

• Gender: (female/male)

• Age: (continuous variable)

• Education: the International Standard Classification of 
Education (ISCED) indicator for educational attainment.

• Employment status: (i.e. whether in paid work or not). 

We used the following country-level covariates :

• GDP per capita: USD, current prices, current PPPs (Source: 
OECD).

• Net pension replacement rate for males: 1.00 of annual 
wages (Source: OECD).

• Welfare spending (social expenditure) as a % of GDP (Source: 
OECD). 

• Country-level dummies.

https://stats.oecd.org/Index.aspx?datasetcode=SNA_TABLE4
https://data.oecd.org/pension/net-pension-replacement-rates.htm
https://data.oecd.org/socialexp/social-spending.htm
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The inclusion of these individual and country level controls was 
based on previous studies (mostly referenced in the report), 
which suggested they may be important factors that can 
influence the outcome variables of interest. 

More details of the variables and the questionnaire used in this 
survey are found here. 

For each regression, we regressed all the health measures 
on the outcome variable in the same regression, except for 
IADL/ADL and cognition. The mean level of cognition changed 
significantly when we included the IADL/ADL variables in the 
regression, so we used separate regressions for these health 
measures. Each health measure was also regressed separately 
for the outcome variable ‘food expenditure outside the home’, 
as the variation in the outcome variable was very small within 
the sample, restricting the number of controls that could be 
included in each regression (which also meant that the only 
country-level controls used in these regressions were country-
level dummies). 

In the regressions with employment as the outcome variable, 
we split the data into age groups 50 to 64, age 65 to 74.  It’s 
quite common for people to retire after 65, and few people tend 
to work beyond the age of 75. This conventional behaviour is 
likely to affect results for the relationship between health and 
employment – especially as previous UK research has shown 
that poor health is one of the main reasons for people who are 
younger than the State Pension Age leaving employment, while 
it is not a reason beyond that age.  

We also disaggregated the data into ages 50 to 64 and 65+ for 
regressions where volunteering was the outcome variable, to 
explore the relationship between health and volunteering and 
whether it changed before and after the typical retirement age, 
as there were a relatively large number of observations in these 
regressions. 

• Probability of being employed. Logistic two-level regression 
model with mixed effects:

o   Age group restricted to 50 to 64:

Number of observations: 30,782

https://ilcuk.org.uk/the-missing-million/
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o   Age group restricted to 65 to 75:

Number of observations: 27,846

o   Individual-level controls used: gender, education,  
      age, marital status

o   Country-level controls used: GDP per capita, pension  
     net replacement rates, and country-level dummies

• Probability of frequency of voluntary work. Ordinal two-level 
regression model with mixed effects:

o   Age group restricted to 50 to 64:

Number of observations: 30,782

o    Age group restricted to 65 to 75:

Number of observations: 27,846

o    Individual-level controls used: gender, education, age,  
      marital status

o    Country-level controls used: GDP per capita, welfare  
      spending as a % of GDP, and country-level dummies

• Probability of offering informal help. An ordinal two-level 
regression model with mixed effects.

o    Age group restricted to 50+:

Number of observations: 5,366

o    Individua-level controls used: gender, employment  
      (where the respondent works or not), age, marital status,  
      household income

o Country-level controls used: GDP per capita and country 
level dummies

• Food expenditure outside the home. A linear mixed effects 
(also known as mixed error component) model with 
countries as second-level variables. 

(This type of model allows for two sources of variation: 
between households within each country, and across 
countries. The model estimates fixed and random effects. 
Our specification estimated fixed effects coefficients that 
correspond to the individual-level variables and random 
effects for each country).
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o    Age group restricted to 50+:  
      Number of observations: 51,319

o   Individual-level controls used: gender, age,  
      household income

o    Country-level controls used: country-level dummies

16.b Country-level results

We used an Ordinary Least Squares (OLS) regression model 
to explore the relationship between: measures of health/
investment of health; and employment, consumption and unpaid 
contributions across countries. All the variables used were 
sourced from either Eurostat or the OECD, as listed below: 

We used the following health measures (independent variables): 

• Self-reported health (% of population aged 65+ reporting 
good health) 2011 or latest available data (Source: OECD)/ 
Percentage of population aged 65+ who report their health 
as good or better, 1997-2001 (Source: OECD)

• % of population aged 65-74 limited in ability to undertake 
daily activities in 2009 (Source: OECD)

We used the following measures of investment in health/
preventative health interventions: 

• Flu vaccine rates (ages 65+) (Source: OECD)

• Government spending on health spending as a % of GDP 
(Source: OECD) and preventative spending health as a % 
of GDP (Source: OECD). For both of these measures, we 
selected ‘Government/compulsory schemes’ as financing, to 
isolate the impact of government spending on health. 

We used the following outcome variables (dependent variables): 

• Employment rate (ages 55 to 64 and 65 to 69) (Source: ILC 
calculations using data from the OECD)

• Average annual hours spent volunteering (ages 65+) 
(Source: ILC calculations using data from HETUS published 
by Eurostat for European countries. See point 10 for 
calculations. National statistical offices for non-European 

https://www.oecd.org/els/health-systems/Health-at-a-Glance-2013.pdf
https://www.oecd-ilibrary.org/docserver/health_glance-2003-en.pdf
https://www.oecd.org/els/health-systems/49105858.pdf
https://data.oecd.org/healthcare/influenza-vaccination-rates.htm
https://stats.oecd.org/index.aspx?DataSetCode=SHA
https://stats.oecd.org/index.aspx?DataSetCode=SHA
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
https://ec.europa.eu/eurostat/web/time-use-surveys
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countries including here for South Africa, here for Canada, 
here for Japan and a data request from the Bureau of 
Labour Statistics for the US, see point 10 for more details on 
these sources.)

• Average annual hours spent offering informal help outside 
the household (ages 65+) (Source: ILC calculations using 
data from HETUS published by Eurostat for European 
countries).

• Average annual hours spent caring for an adult household 
member (Source: ILC calculations using data from HETUS 
published by Eurostat. See 10. for calculations) 

• Average annual (equivalised) consumption in purchasing 
power standard (ages 60+) (Source: Household Budget 
Survey, published by Eurostat. See point 10 for calculations)

We used the following (country level) co-variates:

• Mean equivalised (net) household income for people aged 
65 and over, measured in PPS per adult equivalent (Source: 
EU-SILC and ECHP surveys published by Eurostat)

• GDP per capita, USD, current prices, current PPPs (Source: 
OECD)

• Year on year GDP per capita growth rate, measure in 
percentage change (Source: ILC calculations using data 
from the OECD)

• Territory education spending, % of 25-64 year-olds (Source: 
OECD)

• Consumer Price Index (CPI) (Source: OECD)

• Pension spending as a % of GDP (Source: OECD)

• Welfare  (social) spending as a % of GDP (Source: OECD)

• Proportion of the population employed aged 65 and over 
(Source: OECD)

Similarly as with the individual-level data, the control variables 
we used are based on findings from previous studies (mostly 
listed in the main report). These indicate which factors may be 
important determinants of the outcome variable, and which 
therefore must be controlled for. 

http://www.statssa.gov.za/publications/P02113/P021132018.pdf
https://www150.statcan.gc.ca/n1/pub/11-008-x/2012001/t/11638/tbl02-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-008-x/2012001/t/11638/tbl02-eng.htm
https://www.stat.go.jp/english/data/shakai/index.html
https://www.bls.gov/news.release/archives/volun_01262011.pdf
https://www.bls.gov/news.release/archives/volun_01262011.pdf
https://ec.europa.eu/eurostat/web/time-use-surveys
https://ec.europa.eu/eurostat/web/time-use-surveys
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
https://stats.oecd.org/Index.aspx?datasetcode=SNA_TABLE4
https://data.oecd.org/gdp/gross-domestic-product-gdp.htm
https://data.oecd.org/price/inflation-cpi.htm
https://data.oecd.org/socialexp/pension-spending.htm
https://data.oecd.org/socialexp/social-spending.htm
https://stats.oecd.org/Index.aspx?DataSetCode=LFS_D
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Given the relatively low number of observations available in 
the data sources (compared to the individual-level data), we 
regressed each independent variable (health measure) in a 
separate regression

• Regressions with average annual consumption (ages 60+) as 
the outcome variable:

o The number of observations varied for each health 
measure (independent variables) used: flu vaccination 
rates (52), limited in daily activities (22), self-reported 
health (22), preventions spending as a % of GDP (43), 
health expenditure as a share of GDP (70). 

o The time series used in each regression differed for each 
health measure (independent variables) used, depending 
on the data available: flu vaccination rates (2005, 2010, 
2015), limited in daily activities (2015), self-reported 
health (2015), preventions spending as a % of GDP (2010, 
2015), health expenditure as a share of GDP (2005, 2010 
,2015). 

o We used these controls: mean equivalised (net) 
household income for people aged 65 and over, GDP 
per capita, territory education spending, Consumer Price 
Index, and pension spending as a % of GDP.

o We used data from the following countries: Austria, 
Belgium, Czechia, Denmark, Estonia, Finland, France, 
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Netherlands, Norway, Poland, Slovakia, 
Slovenia, Spain, Sweden, United Kingdom.

We restricted the countries to those with a universal health 
care system, as a robustness check for these regressions with 
consumption as the outcome variable, to ensure that individual 
private spending on health wasn’t biasing relationships that we 
identified between measures of health and private consumption 
across countries. Unfortunately these regressions had too few 
observations to include in the main results. In this scenario, most 
of the results remained the same apart from the coefficients 
on preventative health, self-reported health and the % of the 
population reporting to be limited in doing daily activities, which 
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were not significant (although the signs remained the same). 
The significant drop in observations in these (robustness check) 
regressions could potentially explain why this occurred.

• Regressions with employment rate (ages 55 to 64 and 65 
to 69) as the outcome variable flu vaccination rates for the 
population aged 65+ was only used as a health measure for 
regressions where the sample was restricted to ages 65 to 
69):

o The number of observations varied for each health 
measure (independent variable) used. When the number 
of observations was restricted to ages 55 to 64, this 
was: limited in daily activities (68), self-reported health 
(90), preventions spending as a % of GDP (115), health 
expenditure as a share of GDP (349). 

o The number of observations varied for each health 
measure (independent variable) used. When the number 
of observations was restricted to ages 65 to 69 and, this 
was: flu vaccination rates (248), limited in daily activities  
68), self-reported health (87), preventions spending as 
a % of GDP (115), health expenditure as a share of GDP 
(345). 

o The time series we used in each regression differed 
for each health measure (independent variable) used, 
depending on the data available: flu vaccination rates 
(2000 to 2019), limited in daily activities (2009, 2011, 2013, 
2015, 2017), self-reported health (2001, 2009, 2011, 2013, 
2015), preventions spending as a % of GDP (2010 to 2018), 
health expenditure as a share of GDP (2000 to 2019). 

o We used the following controls: GDP per capita, year 
on year GDP growth, territory education spending and 
pension spending as a % of GDP.

o We used data from the following countries: Australia, 
Austria, Belgium, Brazil, Canada, Columbia, Costa Rica, 
Czechia, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Iceland, India, Indonesia, Ireland, Israel, 
Italy, Japan, Latvia, Lithuania, Luxembourg, Mexico, 
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Netherlands, New Zealand, Norway, Poland, Portugal, 
Russia, Slovakia, Slovenia, South Africa, South Korea, 
Spain, Sweden Switzerland, Turkey, United Kingdom and 
the United States. 

Countries where certain health measures were not 
available during the time period were not included in 
these regressions (see the OECD sources listed above to 
see which data was available). 

• Regressions with volunteering as the outcome variable at 
ages 65 and over:

o The number of observations varied for each health 
measure (independent variable) used: flu vaccination 
rates (25), limited in daily activities (15), self-reported 
health (25), preventions spending as a % of GDP (17), 
health expenditure as a share of GDP (31). 

o We used data for 2000 and 2010 (as the Eurostat Time 
Use Survey data for unpaid contributions was only 
available for these years). 

o We used the following controls: GDP per capita, territory 
education spending, and the proportion of people 
employed aged 65 and over. The results were also 
robust to the inclusion of welfare spending as a % of GDP, 
but this was not used in the final results, given the limited 
number of observations in this data.

o We used data from the following countries: Austria, 
Belgium, Canada, Estonia, Finland, France, Germany, 
Italy, Hungary, Italy, Japan, Luxembourg, Netherlands, 
Norway, Poland, Spain, Turkey, United Kingdom and the 
United States. Data for Slovenia was also available for 
the regressions with flu vaccination rates and total health 
expenditure as the independent variable. 

• Regressions with informal help outside the household as the 
outcome variable at ages 65 and over:

o The number of observations varied for each health 
measure (independent variable) used: flu vaccination 
rates (22), limited in daily activities (15), self-reported 
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health (22), preventions spending as a % of GDP (14), 
health expenditure as a share of GDP (27). 

o We used data for 2000 and 2010. 

o We used the following controls: GDP per capita, territory 
education spending and welfare spending as a % of GDP. 
(In these regressions, we used welfare spending as a % 
of GDP instead of the proportion of people employed 
at age 65 and over, as the former seemed to be more 
related to the outcome variable in our data – although 
both are deemed important in the literature. Although 
our results are robust to the inclusion of both controls, 
the final results include welfare spending  as a % of GDP 
and not the proportion of people employed aged 65 and 
over, given the limited number of observations in the 
data). 

o We used data from the following countries: Austria, 
Belgium, Canada, Estonia, Finland, France, Germany, 
Italy, Hungary, Italy, Japan, Luxembourg, Netherlands, 
Norway, Poland, Spain, Turkey, United Kingdom and the 
United States. Data for Slovenia was also available for 
the regressions with flu vaccination rates and total health 
expenditure as the independent variable. 

• Regressions with help to an adult household member 
(informal care) as the outcome variable at ages 65 and over:

o The number of observations varied for each health 
measure (independent variable) used: flu vaccination 
rates (22), limited in daily activities (15), self-reported 
health (22), preventions spending as a % of GDP (14), 
health expenditure as a share of GDP (27). 

o We used data for 2000 and 2010. 

o We used the following controls: GDP per capita, territory 
education spending, and the proportion of people 
employed aged 65 and over. The results were also 
robust to the inclusion of welfare spending as a % of GDP, 
but this was not used in the final results, given the limited 
number of observations in this data.
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o We used data from the following countries: Austria, 
Belgium, Canada, Estonia, Finland, France, Germany, 
Italy, Hungary, Italy, Japan, Luxembourg, Netherlands, 
Norway, Poland, Spain, Turkey, United Kingdom and the 
United States. Data for Slovenia was also available for 
the regressions with flu vaccination rates and total health 
expenditure as the independent variable. 

For the regressions with unpaid contributions as the outcome 
variable, we also restricted the sample to the European data 
(which is all harmonised, while the data outside of Europe is 
not) as a robustness check. The significant results remained 
unchanged when the data sample was restricted to European 
data, yet these were not reported given the limited number  
of observations in these regressions. We must interpret the 
country-level regressions with caution, especially some of those 
with unpaid contributions and/or consumption as outcome 
variables, as the number of observations is relatively low. 
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