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Abstract
We analyse how the financial support for long-term elderly care affects the level of
household savings. Using a difference-in-differences estimator, we investigate the
2002 Scottish reform, which introduced free formal personal care for all the elderly
aged 65 and above residing in Scotland. Our semiparametric estimation technique
allows the policy effects to be flexibly estimated across age groups. We find that the
Scottish policy reduced the average household saving by about £7,200. Moreover,
the estimated effects are heterogeneous across age groups of the head of household:
these effects are particularly strong among those aged between 40 and 60. The largest
effect is observed at age 49 with the reduction in the average household saving by
£12,764.
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Introduction

The cost of long-term formal elderly care, offered to individuals aged 65 and above, is often covered entirely by each individual. Such costs pose significant financial uncertainties
towards the elderly, since it is typically very difficult for individuals to predict the types
and the duration of care in the future.
How to financially support the elderly and their families during the period of their
long-term elderly care needs is a policy question that is often debated in many developed
countries. Some countries, such as Germany and Japan, recently implemented long-term
elderly healthcare insurance schemes, which partially subsidize the care cost. Other countries like the US and the UK often require substantial portion of the cost to be covered by
individual households. Policy makers have the difficult task of striking a balance between
ensuring comfort among the elderly by providing sufficient amount of affordable care and
limiting the government expenditure. Moreover, the extent of the problem is likely to increase in the next decades due to the ageing population and the low fertility rates faced by
many countries.
When designing a policy aimed at financially supporting the elderly with their care
cost, it is imperative that one takes account of behavioural changes among the elderly
and their families. One potential concern related to the introduction of a more generous
system of formal elderly care is that households may reduce the amount of savings over
their life-cycle, since they anticipate that they will rely more heavily on public funds.
Several papers estimate structural life-cycle models incorporating uncertainties generated by medical expenses to understand the potential importance of precautionary saving
behaviours in the US (Kotlikoff, 1989; Hubbard et al., 1994; Palumbo, 1999; De Nardi
et al., 2010; Scholz et al., 2006; Kopecky and Koreshkova, 2014). Hubbard et al. (1994)
and Palumbo (1999) report that taking account of medical expenditure uncertainties does
not drastically impact the life-cycle savings profiles. Later studies, however, argue that
the inclusion of this type of uncertainties in their models do improve their calibration results. De Nardi et al. (2010) suggest that the difference in the conclusions is likely to be
due to improved access to more precise data on medical expenditures.
In addition, Gruber and Yelowitz (1999) and Maynard and Qiu (2009) investigate the
impacts of the US Medicaid program on household savings. Gruber and Yelowitz (1999)
exploits the exogenous variation in Medicaid eligibility condition during the period 1984–
1993 and find that Medicaid eligibility is negatively associated with household savings.
Maynard and Qiu (2009) find that the disincentive effect of Medicaid on household savings is particularly strong among the middle net-worth households.
Evidence from outside of the US is virtually non-existent despite the fact that the
1

non-US systems of long-term elderly care and financial public support often substantially
differ from those in the US. Guariglia and Rossi (2004) does investigate the impact of
private medical insurance on savings in the UK context. However, their focus is only on
younger individuals aged between 25 and 65 and they do not specifically look at long-term
care.1
Our paper therefore intends to present one of the first studies from outside of the US
on the impact of financial support towards the long-term elderly care on the UK household savings behaviour. Moreover, since the aggregate private savings might play a relevant role in the determination of capital accumulation and, thereby, in future economic
growth (Solow, 1959; Romer, 1986; Lucas, 1988), it is of crucial importance to understand whether and to what extent the introduction of a more generous system of longterm elderly care could have had unintended consequences on household savings over the
life-cycle.
We exploit a 2002 Scottish reform, which started offering a part of the elderly care
free of charge. Before this reform, Scotland and the rest of the UK shared the same public
system for the long-term elderly care. Since this policy was introduced only in Scotland,
UK households outside of Scotland can be used as a control group to disentangle the
impact of such a Scottish reform on the savings behaviour of the Scottish households
from any other changes in savings induced by time effects common to all the UK regions.
In addition, except for Kopecky and Koreshkova (2014), most existing studies focus either
on the elderly population (Hubbard et al., 1994; Palumbo, 1999; De Nardi et al., 2010;
Scholz et al., 2006) or pre-retirement individuals (Guariglia and Rossi, 2004). In contrast,
our paper presents evidence across all post-educational age groups.
We find that the Scottish policy reform reduced the average household saving by about
£7,200. In addition, the estimated negative effects are heterogeneous across the age of the
head of household. These effects are particularly strong among the head of household
aged between 40 and 60. The largest effect is observed at age 49 with the reduction in the
average household saving by about £14,000.
This article is set-up as follows. Section 2 provides background and institutional information on the 2002 Scottish reform. Section 3 discusses the theoretical predictions of
the impact of the reform on savings. Section 4 presents the econometric model, the data,
and the assumptions to identify the effects of the reform on household savings behaviour.
Section 5 reports and comments on the estimation results. Section 6 describes a battery
1

Potential effects arising from long-term care expenditure uncertainties are likely to be different from
those of acute medical care expenditure uncertainties. This is because long-term elderly care can be offered
by paid caretakers as well as informal family members and friends. In contrast, acute medical care must
be offered by medical professionals, and therefore, do not have the close substitutes which would allow
individuals to reduce their future expenditures.

2

of robustness checks of our benchmark findings. Section 7 concludes.
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Background information

2.1

Historical background

Individuals who have difficulties with daily activities receive personal care. Examples of
personal care are bathing, toileting, assistance with preparation and eating food, and dressing. Personal care may be informally provided to the elderly by their family members.
Paid personal care is also available from social workers administered by local authorities
or privately hired caretakers. Paid personal care is referred to as “formal” care.
Prior to 2002, formal personal care cost in UK was paid almost entirely by individu2
als. Such costs exposed each individual in need of long-term care to significant financial
burden. In 2000, an average individual in England required 7.6 hours of personal care
per week and the average hourly cost of personal care was approximately £12 (National
Statistics, 2002). Around 39 percent of households benefiting from home care received 6
or more visits and more than 5 hours of care per week. Half of these households required
intensive care, defined as more than 10 contact hours and 6 or more visits during the week.
In addition to charges for formal personal care, local authorities often charged for meals
delivered to home or participating in day care sessions. The financial burden faced by the
elderly, therefore, posed concerns among the UK policy makers (Netten et al., 2003).
The Royal Commission on Long Term Care for the Elderly was set up by the Labour
government in December 1997 under the chairmanship of Sir Stewart Sutherland amid
growing concerns regarding the financing of the elderly care. The Commission reported
back to the UK Parliament in March 1999 (Sutherland report), recommending that for
those aged 65 and above, formal personal care should be provided free of charge after
rigorous need-based assessment conducted by local authorities.3

2.2

Devolution and its consequences

At the same time as the publication of the Sutherland report, the UK political system went
through significant changes. More specifically, powers were transferred from Westminster
2

Stringent means tested subsidies were offered to the elderly once their wealth fell below £18,500 (2001
rate).
3
The Commission however argued that the hotel costs and costs of meals on wheels or providing personal assistance with shopping should still be paid by individuals.
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to devolved governments in Scotland, Wales and the Northern Ireland. The devolved governments were introduced on 1st July 1999 in Scotland and Wales and on 2nd December
1999 in the Northern Ireland. England remained under the direct control of Westminster.
The establishment of devolved governments implied that each government acquired
some scope to form its own health care policies although the differential degree of devolution meant that some had more autonomy from Westminster compared to the others. In
response to the Sutherland report, Scotland welcomed the idea of state-funded personal
care. The Scottish Executive set up the Care Development Group in January 2001, which
was aimed at pursuing options on how to implement state-funded personal care and to
evaluate the estimated cost of introducing such a policy. After several revisions, the Bill
passed and received Royal Assent on 12 March 2002 to become the Community Care
and Health (Scotland) Act 2002 (CCHA), which in turn was implemented on 1st July
2002. In contrast to Scotland, England, Wales and Northern Ireland did not follow the
Commission’s recommendation to make formal personal care free and continue to charge
individuals for this type of care to this day.
The CCHA introduced the free formal personal care in Scotland but it distinguished
care offered at home from the one received in residential care homes. If an individual
received formal personal care at home, all personal care cost was covered as long as the
local authority assessed the individual and approved the amount of care.4 Cost coverage
for formal personal care provided in residential care homes was instead fixed at a flat
rate.5
Table 1 highlights individuals’ financial gains due to the reform by care setting and
the region of residence. For each group, we calculate the maximum possible amount
of weekly allowances given to individuals. The calculated amounts reflect other policy
reforms that were implemented at the same time (see Appendix A for more information
on these reforms). However, these reforms either affected all individuals across UK in a
uniform manner or affected individuals heterogeneously but with very limited differences
from the quantitative point of view. Therefore, our results in this paper are likely to reflect
the isolated impact of the free personal care policy.
Table 1 indicates that the amount of financial gain experienced by the Scottish individuals receiving personal care at home stands out from the rest of the UK. In contrast,
the modifications of the allowances for care received in residential care homes are only
marginally heterogeneous across regions. However, the majority of individuals in UK
4

On average, individuals received £80 per week for formal personal care received at home (National
Statistics, 2012).
5
In either case, individuals are still asked to pay other costs such as costs of cleaning, day care, laundry
or meals on wheels.
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receive care at home: in 2010–2011 only 1% of the care recipients in England received
care in residential care homes (English Longitudinal Study of Aging). Assuming that the
UK individuals form expectations on their future care setting based on the current trend,
the Scottish policy is likely to be relevant to the majority of the population. Based on
the amount reported in Table 1, computing the difference between the variation in the
allowances of care received at home in Scotland and the one in the rest of the UK yields
£145 per week,6 which amounts to £7,540 per year.
Table 1: Examples of weekly allowance calculations (£ per week)
Care received in care homes
England
Wales
Northern Ireland
Scotland
Care received at home
England
Wales
Northern Ireland
Scotland

Before the reforms (2000 rate)
£ per week
53.55
53.55
53.55
53.55
Before the reforms (2000 rate)
£ per week
53.55
53.55
53.55
53.55

After the reforms (2003 rate)
£ per week
200.00
176.86
157.20
210.00
After the reforms (2003 rate)
£ per week
57.20
57.20
57.20
202.20

Notes: This table illustrates how the maximum amounts of weekly allowances changed before
and after the reforms depending on where the elderly reside and where they receive care. The
pre-reform amounts are calculated using the 2000 rates whereas the 2003 rates are employed
for the calculations of the post-reform amounts. Since the formal personal care allowance in
Scotland for those receiving care at home is not fixed, we use the average amount provided to
the elderly, i.e. £80 (National Statistics, 2012). These calculations also incorporated the other
allowances such as the Attendance Allowances and the nursing care allowances to illustrate the
overall changes that individuals experienced over time. Details on these allowances are included
in the Appendix A.

Findings presented by Comas-Herrera and Wittenberg (2010) allow us to evaluate the
potential expected lifetime gain received by Scottish individuals because of this policy.
More specifically, they estimate the expected lifetime costs of local authority provided
home care by employing the Personal Social Services Research Unit (PSSRU) macrosimulation model. By using a combination of information on the estimated duration of service
receipt and the cost of these care services, they conclude that the expected lifetime costs
of local authority provided personal care is £3,150 for males and £5,650 for females (at
2006–2007 prices). If households correctly evaluate the expected gain from the 2002
Scottish reform, each household with a husband and his spouse would now require fewer
savings in the amount of approximately £8,800.
6

(£202.20 – £53.55) – (£57.20 – £53.55) = £145.
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Theoretical predictions

According to the life-cycle theory, agents plan their consumption and savings behaviour
over their entire life-cycle on the basis of their wealth, i.e. the discounted sum of expected future income over life. In a permanent income hypothesis model, this implies that
marginal utility of consumption is stable over time and is independent of age. However,
when agents become aware of an unexpected shock on future income, they update their
consumption and savings so as to be located again on an optimal consumption-savings
path. As a result, when individuals experience an increase in income, they reduce their
savings at all ages in order to smooth their consumption. Krueger and Perri (2010) shows
that the magnitude of the reduction in savings depends on the length of the time interval
between the knowledge of the shock and the effective future income variation. In particular, the model predicts that the farther away the income shock, the smaller the reduction
in savings. Since the free personal care introduced in Scotland affected people who are
aged 65 or older, we would expect the magnitude of the effect on household wealth to be
increasing with age.
Recent empirical papers have shown the importance of precautionary motives in determining households’ propensity to save: i.e. the higher the uncertainty, the larger the
propensity for saving (see, e.g., Kazarosian, 1997; Guariglia, 2001). The introduction of
the free personal care in Scotland for the elderly reduced income uncertainty, but not with
the same intensity for everybody. Those who are 65 or older at the time of the reform
are likely to be subject to a smaller degree of uncertainty associated with their future
income/expenditures, since they can better predict whether and to what extent they will
need personal care in the near future. Since the reform might have generated a bigger reduction in income uncertainty for young and prime-aged households than for the elderly,
we might expect a larger reduction in savings for younger individuals.
Households might also be characterized by hyperbolic discount functions, i.e. by discount rates declining with the passage of time. Quasi-hyperbolic discount models predict
low expected slopes of the consumption path and, therefore, a reduction of the intensity of
the precautionary savings motive discussed above (Laibson, 1998; Frederick et al., 2002).
These three elements differentially affects households of various age groups. For
young households, the predictions from these models are somehow mixed. These households have less incentives to smooth consumption and therefore reduce savings compared
to older households whereas precautionary savings model predicts the reverse. In addition, the hyperbolic discount model suggests that these young households are less interested in positive income shocks in the very far future, and thus partially offset the reduction in savings predicted by the precautionary savings motive. Middle-aged households
6

are instead exposed to stronger incentives to reduce their household savings compared
to younger households, since both consumption smoothing and precautionary savings
motives predict the reduction of savings: i.e. they are more strongly influenced by the
consumption smoothing motive compared to younger households and they are exposed
to greater uncertainties than near-retirement households. In addition, they are closer to
retirement age and thus are less affected by the effect of the hyperbolic discounting. Finally, near-retirement households are under the influence of strong consumption smoothing motive, which generates the incentive to dissave, but the precautionary savings model
suggests that these households are less likely to change their savings behaviour compared
to other younger households.
In summary, theoretical models do not offer clearcut predictions on the overall effects
across various age groups, and the identification of the policy effects is left to an empirical
investigation.

4
4.1

Estimation strategy, data, and identification
The econometric model

In Subsection 2.2 we mentioned that individuals in Scotland receiving care at home are
the major beneficiaries of the CCHA. The Scottish implementation of free formal personal
care policy in the second half of 2002 stands out from the rest of the UK. In what follows,
we will therefore evaluate the impact of the introduction of free formal personal care in
Scotland on household savings behaviour. Identification of the policy effect is attained
by exploiting the fact that free personal care was introduced only for a specific group of
individuals in the UK and that both the treated population (those in Scotland) and the
untreated population (those in the rest of UK) are observed before and after the reform.
Comparing household savings in Scotland before and after 2002 is problematic since
there may have been many economic influences other than the policy introduction that
affected household savings over time. Similarly, a simple difference between the average
household savings in Scotland and in the rest of the UK after 2002 also pauses a problem
because there might be fundamental differences in the household savings behaviour between the two regions. As a result, we employ a difference-in-differences (DD) estimator
and estimate changes in the differences of the household savings between Scotland and
the rest of the UK before and after the reform.
Our empirical evaluation will be in a repeated cross sections framework. We specify

7

the following model for savings y of household i living in region r in tax year t
yirt = x0irt β + γ r + φt + δDD Irt + εirt ,

(1)

where:
• xirt is the K × 1 vector of relevant household characteristics and β is the conformable vector of coefficients. The regressors in xirt are a flexible function of age,
gender, race, and marital status of the head of household, the education of the head
of household and of the spouse (if present), the presence of kids of different ages,
and a set of controls for time-varying regional heterogeneity and regional specific
trends, like the regional unemployment rate, per capita gross value added, and per
capita gross disposable income.
• γ r is a set of regional fixed effects (regional dummies).
• φt is a set of time fixed effects (tax year dummies).
• Irt is the regressor of interest. It is an indicator variable equal to 1 if the household
resides in Scotland after the reform, i.e. after March 2002. We chose this cut off
month since the Scottish bill introducing free personal care for the elderly passed on
12 March 2002. The corresponding parameter δDD is the effect of the introduction
of free personal care in Scotland on savings.
• εirt is the error term at household level.
The parameters of Eq. (1) are estimated using Ordinary Least Squares (OLS). Standard errors are corrected to take into account the correlation of shocks within
each rep
gion. More specifically, given R the number of regions, we will compute R/(R − 1)clustered robust standard errors and tR−1 critical values as suggested in Brewer et al.
(2013).
Following the discussion in Section 3, we are interested in estimating potentially heterogeneous effects of the policy across age of the head of household. We therefore estimate a more general version of Eq. (1).
yirt = x0irt β + γ r (ageirt ) + φt (ageirt ) + δ DD (ageirt )Irt + εirt ,

(2)

where:
• γ r (ageirt ) is the regional fixed effects are interacted with a flexible function of age,
so that each region could potentially be characterized by its own flexible relationship
between age and savings.

8

• φt (ageirt ) is the time fixed effects are interacted with a flexible function of age, so
that the flexible effects of age on savings is allowed to potentially vary each year.
• δ DD (ageirt ) is the effect of the reform which is allowed to flexibly vary across age.
To reduce the number of parameters to be estimated and to avoid model over-specification,
we constrain γ r (ageirt ) and φt (ageirt ) so that the age profile of savings is: i) common
across all the untreated regions (all the regions but Scotland); ii) constant over time in
the years before and in the years after the reform, but allowed to suddenly vary when the
reform is introduced in 2002. We tried different flexible age functions. We will present
estimation results coming from a fractional polynomial specification of the age functions,
with powers {−2, −1, −0.5, 0, 1, 2, 3},7 and piecewise constant functions by grouping age
in intervals of two years.8 Both specifications, as well as other flexible attempts, return
very similar estimation results.

4.2

Data, sample, and variable definition

This study employs the repeated cross sectional dataset of the UK Family Resources Survey (FRS). FRS was collected by the Department for Work and Pension on a yearly basis
since 1992. Every year approximately 24,000 private households and 45,000 individuals
are interviewed and information is collected at the household, benefit unit, and individual
levels. Our analysis is carried out at the household level. The final sample covers the years
from 1999 until 2007. We analyse from the year 1999, the year in which the Scottish government established its devolved government. Moreover, data was only included until the
year 2007 so as to avoid the 2008 financial crisis, which may confound the effect of the
policy introduction. FRS only collected information on households in Northern Ireland
from the 2002/2003 survey. We, therefore, exclude Northern Ireland from our sample.
Finally, we further restrict the sample to those whose head of household is 25 or above.
This is to minimize the chance of including households whose main earners are still in
education. Our initial sample size was 309,336 households. After applying these selection criteria and dropping observations with missing information on the variables used in
the econometric analysis, we are left with a sample made up of 158,562 observations.
The dependent variable in our model is household savings, defined as the the sum at
household level of bank deposits, bonds/gilts, and housing values, minus any remaining
7

According to the leave-one-out cross validation (LOOCV) statistic, this fractional polynomial specification of the age functions is to be preferred to more parsimonious alternatives. We computed the LOOCV
PN  εbi 2
statistic as N1 i=1 1−h
, where εbi is the OLS residual and hi is the leverage.
i
8
Conditional on grouping age in equally spaced bins, grouping age in intervals of two years returns the
best LOOCV statistic.
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mortgages and debts. In the original dataset we do not observe the actual value of the
house in each observation year. Instead, we only observe purchased house prices. We estimate housing values starting from purchased house prices using the following two step
procedure. First, we separately regress purchased house prices on various housing characteristics for each governmental region. The characteristics of houses used as regressors
are: number of floors, number of bedrooms, year in which the house was purchased, council tax bands, and whether the house is detached, semi-detached, or a flat. Since the UK
tax system could influence the housing prices, we also control for tax year dummy variables.9 Second, we use the resulting estimated parameters to predict the housing values at
the year of the observation in the FRS.10
Table 2 presents descriptive analysis of household savings before and after March
2002 for Scotland and the rest of the UK. The household savings are divided into three
components: amounts deposited in banks, values of houses and mortgages. The first
two columns show the average values for Scottish households before and after the policy
introduction. The third column indicates the difference in the average values for those
households between the two periods. The latter four columns indicate similar statistics
for England and Wales. The last column presents the double differenced values, illustrating the changes in differences between the Scotland versus England and Wales over time.
Three points emerging from Table 2 are worthy of mention. First, Scottish households
on average hold fewer savings compared to those in England and Wales. This is true regardless of looking at the pre- or post-reform periods. Second, all the households in the
UK seem to hold the majority of their assets in houses and not in cash deposited in banks.
Third, the last column indicates that the overall savings for Scottish households declined
over time compared to those in England and Wales. The difference-in-differences of the
average savings is, unconditional on household, regional and time heterogeneity, significant and equal to £-6,561.86. The household bank deposits, however, is not the major
contributor of the observed reduction of the average saving overtime, but it is the house
values and the mortgages/debts left to be paid.
Table 3 reports descriptive statistics of the variables used in the econometric analysis.
Overall, the household savings amount to £49,958 on average, mainly made up by the
house values, net of the mortgages/debts left to pay. The bank deposits (including bonds
and gilts) are on average equal to £1,678 only. The mean age of the head of household is
46.8 years; the median is 44 years, which we report given that the age variable is censored
at 80, causing the mean to be downward biased. The head of household is female in
9

The UK tax year starts in April.
The estimation results of the equation for the purchased house prices are not reported in the text for the
sake of brevity. They are however available upon request from the authors.
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Notes: *** Significant at 1%; ** significant at 5%; * significant at 10%.

Savings
Bank deposit
House value
Mortgages
Observations

Scotland
———————————————————————————–
Before: 1997-2001
After: 2002-2007
Mean differrence
Mean
Std. Dev.
Mean
Std. Dev.
after − before
16,481.12
62,265.32
36,212.79
47,692.42
19,731.67***
1,561.16
19,370.06
1,448.20
4,509.21
-112.96
33,897.82
45,471.94
60,600.06
68,138.78
26,702.25***
18,977.85
56,884.19
25,835.47
39,916.32
6,857.624***
5,344
19,381

England & Wales
———————————————————————————–
Before: 1997-2001
After: 2002-2007
Mean differrence
Mean
Std. Dev.
Mean
Std. Dev.
after − before
36,194.40
53,577.80
62,941.13
76,924.13
26,746.73***
1,723.45
10,217.03
1,711.18
10,014.62
-12.27
61,427.55
72,293.47
100,595.30
105,548.00
39,167.72***
26,956.61
38,416.76
39,365.33
60,559.99
12,408.72***
48,319
85,518

-6,561.86***
-117.32*
-11,924.53***
-5479.99***

Diff-in-diff

Table 2: Summary statistics of the outcome variable before and after the reform for the treatment and control groups (all figures
are in £)

41.6% of the cases and non-white in 10.2%. The households residing in Scotland are
15.6% of the sample, followed by the South East with 12.9%, London with 11.4%, and
North West and Merseyside with 11.3%; 48.8% of the households reside in the remaining
seven regions. Most of the households, 54.6%, are couples (either married or cohabiting).
The regional unemployment rate was about 5.3% on average over the time window 1999–
2007 and the per capita gross disposable income and gross value added were £12,455 and
£16,779, respectively.
Table 3: Summary statistics of the variables used in the econometric analysis

Household savings (£)
Bank deposits (£)
House value (£)
Mortgages (£)
Age§
Female
Non-white
Region of residence
North-East
North West and Merseyside
Yorkshire and the Humber
East Midlands
West Midlands
Eastern
London
South East
South West
Wales
Scotland
Civil status
Married
Couple
Single
Widowed
Separated
Divorced
Education:age left
0–12
13–15
16–18
19–21
22–23
24–27
28 and above
Education of the spouse: age left
0–12
13–15
16–18
19–21

Mean

Std. Dev.

Minimum

Maximum

49,957.70
1,677.72
81,523.09
33,243.12
46.774
0.416
0.102

68,441.94
10,051.73
93,205.80
52,700.48
15.078
0.493
0.303

-3,687,234.00
0.00
0.00
0.00 3,723,679.00
25.000
0.000
0.000

2,494,868.00
2,500,270.00
816,750.30

0.047
0.113
0.084
0.068
0.082
0.087
0.114
0.129
0.074
0.045
0.156

0.212
0.317
0.277
0.252
0.275
0.281
0.318
0.335
0.262
0.208
0.363

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.455
0.091
0.197
0.089
0.049
0.119

0.498
0.287
0.398
0.284
0.216
0.324

0.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000
1.000

0.004
0.300
0.497
0.096
0.066
0.030
0.007

0.062
0.458
0.500
0.294
0.248
0.170
0.083

0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.001
0.111
0.245
0.049

0.038
0.315
0.430
0.215
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80.000
1.000
1.000

0.000
1.000
0.000
1.000
0.000
1.000
0.000
1.000
Continued on next page

Table 3 – continued from previous page

§

22–23
24–27
28 and above
Presence of kids <5 years
Presence of kids [5,11) years
Presence of kids [11,15) years
Regional unemployment rate by gender (%)
Per capita regional gross value added (£)
Per capita regional gross disposable income (£)
Variation of per capita regional gross value added (£)
Variation of per capita regional gross disposable income (£)
Tax year
1999
2000
2001
2002
2003
2004
2005
2006
2007
Observations
Age is censored at 80 years of age.

4.3

Mean

Std. Dev.

Minimum

Maximum

0.030
0.011
0.002
0.180
0.253
0.212
5.276
16,778.99
12,455.42
760.44
457.49

0.171
0.103
0.049
0.474
0.576
0.522
1.415
4,830.55
1,910.89
376.03
173.11

0.000
0.000
0.000
0.000
0.000
0.000
2.900
10,047.00
8,910.00
125.00
88.00

1.000
1.000
1.000
4.000
5.000
4.000
10.500
34,828.00
18,386.00
2,613.00
932.00

0.115
0.108
0.115
0.121
0.118
0.113
0.111
0.102
0.097

0.319
0.311
0.319
0.327
0.322
0.316
0.315
0.302
0.296

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

158,562

Identification assumptions

The identification of the policy effects through a DD approach is based on some underlying assumptions.
Assumption 1 (Parallel trend assumption): Conditional on (xirt , γ r , φt ), households residing in Scotland experience similar trends in savings behaviour as those in the rest of
the UK in the absence of the 2002 reform.
We test the validity of Assumption 1 by comparing the trends in household savings of
England-Wales and Scotland. The left hand side of Figure 1 shows the trends of savings
in Scotland and England-Wales, whereas the right hand side displays the difference in the
savings between the two groups. If the saving behaviour in Scotland followed the same
trends as those in England and Wales, the two saving lines on the left hand side of Figure
1 should be parallel and the curve in the right hand side should be horizontal before 2002.
Eyeballing the graph, they roughly look parallel to each other. We conduct a formal test
by first regressing household savings on a full set of tax year dummies interacted to an
indicator for Scotland and by testing the joint equality of these interactions before 2002.
The coefficients of these interactions represent the distance between the Scottish trend
and the one of England and Wales. Testing their joint equality before 2002, we evaluate
13

whether the distance between the two trends is constant from 1999 until 2001, i.e. that
the two trends are parallel before the reform. Our results indicate that the null hypothesis
cannot be rejected and thus the parallel trend assumption seems to be fulfilled (p-value
= 0.155).11
Figure 1: The parallel trend assumption

Notes: We formally test whether the distance between the savings of Scotland and England and Wales was constant between 1999
and 2001, i.e. before the policy reform of the elderly care system. We cannot reject the null hypothesis (p-value = 0.155) of
parallel trends before the reform.

Assumption 2 (Exogeneity of the intervention): Conditional on (xirt , γ r , φt ), the Scottish
free personal care reform is exogenous and not motivated by demand for personal care in
Scotland but rather politically determined.
If Scotland implemented the 2002 free personal care policy in response to an increasingly
stronger demand for formal personal care, we would have an endogeneity problem, as
the policy variable after 2002 would capture the effect on savings of both the reform and
of the differential trends in the demand for personal care. This would then translate into
11

We also run a similar test by regressing household savings on all the covariates in Eq. 1. The test of
joint equality of coefficients of the interactions between the Scotland indicator and the tax year dummies
before 2002 cannot reject the null hypothesis (p-value = 0.183).

14

potentially diverging trends in savings between the two groups of regions not because
of the policy introduction but rather due to differential underlying demand for formal
elderly care. Figure 2 presents the trends of the demand of personal care in England and
Scotland.12 The left and right panels of Figure 2 illustrate the trends of, respectively, 1–5
hours and 6 or more hours of personal care usage per week. Although the aggregated
data used to plot these graphs does not allow us to formally test whether these lines are
parallel to each other, the plotted trends suggest that these two regions did not experience
differential trends.
Figure 2: The trends in the demand for personal care in Scotland and England

Notes: We plot the trends in the demand for personal care in Scotland and England. The left-hand side figure shows the trends in
the fraction of households using 1–5 hours of care at home per week. The right-hand side figure reports the trends for the fraction
of households using 6 or more hours of care per week. Statistics for Wales is not available, since data is not in the same format
as those in England and Scotland. However, given that the population of Wales represents less than 5% of the UK population, the
exclusion of Wales should not affect much the calculated trends.
Sources: Community Care Statistics 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, and 2007. Home Care Services, Scotland
2000, 2004, 2007, and Social Care Statistics 2014.

Assumption 3 (Stable sample composition): Conditional on (xirt , γ r , φt ), the composition of the treated and control groups is assumed to be stable before and after the policy.
Assumption 3 requires that the composition of the households residing in Scotland, England, and Wales be stable over the observation years, conditional on observed covariates.
12

Statistics for Wales is not available, since data is not in the same format as those in England and
Scotland.
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Our findings would be biased if, for example, those who anticipate greater needs for formal personal care and those without much savings move to Scotland from England or
Wales due to the 2002 policy. Using the 1999–2007 British Household Panel Survey
(BHPS), we analyse if individuals’ moving behaviour changed before and after the policy introduction.13 Table 4 presents estimates from a linear probability model, where the
dependent variable equals to 1 if individuals moved to Scotland from England or Wales.
It is regressed on a dummy indicator noting if each individual moved in Scotland after
2002 and 0 othewise. In all cases but for age groups 45-54 and 65-85, we find that the
policy introduction did not result in significant effect of individuals moving into Scotland.
However, even for the two age groups 45-54 and 65-85, we conclude that we do not find
any evidence to suggest that individuals moved into Scotland in response to the policy
introduction. This is because (1) the signs are negative suggesting that individuals are
less likely to move into Scotland after the policy introduction (2) the sizes of these effects
are very small.
Table 4: Probit regression estimates to test whether individuals moved to Scotland
in response to the introduction of the free formal personal care policy
Dependent variable: 1 if moved to Scotland
1 if observed after 2002

Observations

Age 25–34

Age 35–44

Age 45–54

Age 55–64

Age 65–85

0.0005
(0.0004)

0.0002
(0.0003)

-0.0004*
(0.0002)

-0.0003
(0.0003)

-0.0004*
(0.003)

26,797

29,709

25,110

21,436

26,268

Notes: We used the 1999–2007 British Household Panel Survey (BHPS) and estimated separate linear probability
regressions by the age of individuals. Standard errors are in parenthesis.

Assumption 4 (No anticipation): Scottish households were not able to anticipate the introduction of the personal care reform.
The Scottish government’s decision to take up the recommendation received wide media
coverage as early as January 2002. For example, BBC announced that the free personal
care for Scotland would be introduced in July of the same year on 15 January 2002.
Similarly, the Guardian published an article after one of the Bills passed in the Scottish
Parliament (Inman, 2002). As a result of this wide media coverage and considering that
we have information on savings on the basis of tax years (which start in April), households
could have anticipated the introduction of the policy. The Scottish individuals might
13

The BHPS is a UK longitudinal survey, which began in 1991. It collects approximately 5,500 households and 10,300 individuals drawn from 250 areas of the UK. It records detailed information on whether
and when individuals moved to different parts of the UK.
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then have faced the incentives to alter their consumption and savings decisions before
April 2012. If this were the case, the estimated effects would be biased towards zero. In
order to test for this identification assumption, we run a robustness analysis in Section
6 by eliminating observations in tax years 2001 and 2002. As we will see, we find that
removing these two years from our sample does little to our findings.

5
5.1

Estimation results
Baseline parameter estimates

The OLS baseline estimation results of the parameters characterizing Eq. (1) are reported
in Table 5 and Figure 3. The former reports the point estimates of the coefficients of
all regressors, but those of the age function. The latter focuses on the estimated relation
between the age of the head of household and household savings: since this relation is
flexibly modelled, multiple parameters determine the effect of age on savings and therefore we prefer to show it graphically. In both Table 5 and Figure 3, we report two sets of
estimation results. The difference lies in the specification of the age function. As mentioned in Subsection 4.1, we use a fractional polynomial specification of the age function,
with powers {−2, −1, −0.5, 0, 1, 2, 3}, as well as a piecewise constant age function by
grouping age in intervals of two years. The results reported in Table 5 and Figure 3 show
that all the estimated parameters are not sensitive to the chosen parametrization of the age
function.
The estimated coefficient of Irt in Table 5, i.e. the indicator for living in Scotland after the reform, suggests that the introduction of the 2002 Scottish policy has significantly
reduced household savings by approximately £7,200. In addition, we observe heterogeneous household savings across regions, with West Midlands, London, and North-East
displaying the highest levels of household savings and with the East and South East lagging behind. If the head of household has a partner, the average household saving is much
higher, especially with respect to a divorced or separated head of household. Households
with higher education save more, although the effect seems to peak for those who left
education at ages 22–23. Household wealth is decreasing in the presence of young kids
in the family, likely due to a larger consumption to face children’s needs. Finally, savings
are significantly lower when the status of the regional labour market is worse: one more
percentage point in the regional unemployment rate translates into a decrease in wealth of
about £2,259. When the status of the labour market worsens, it is more likely that a member of the household loses his/her job: savings are then used to finance the unemployment
event and the search for a new job, resulting in the reduction of the household wealth.
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Figure 3 shows that the age effect on household savings has an inverted U-shaped profile, peaking in the late 50s. Kazarosian (1997) presents similar findings in the USA for
the wealth-permanent income ratio, with a peak at age 57. This profile is consistent with
the predictions of the life-cycle theory (Ando and Modigliani, 1957, 1963). According to
the life-cycle hypothesis, individuals maximize their utility by taking into account the expected lifetime stream of earnings, so as to have a smooth consumption profile over time.
When people are younger, their consumption needs are generally above their income, resulting in little savings. In middle age earnings, savings generally rise due partially to
the reduced risk of unemployment as well as career progression, allowing prime aged
individuals to save more and accumulate wealth. Finally, when people retire from work,
earnings decrease and the elderly might dissave to maintain a constant level of consumption. Moreover, retired individuals will face lower uncertainty with regards to the future
income, reducing thereby the precautionary motive for savings (Leland, 1968; Sandmo,
1970; Kimball, 1990). Finally, the decreasing rate of dissaving for the eldest (see the
right tail in Figure 3) is consistent both with the intergenerational altruism hypothesis,
according to which people might save also for bequests (Kotlikoff, 1989), and with the
precautionary motive, given that the eldest face a stable high risk of incurring in health
expenditures.
Table 5: OLS estimation results of Eq. (1) for household savings

Variable
After∗Scotland§ (Irt )
Female
Non-white
Region of residence - Reference: North-East
North West and Merseyside
Yorkshire and the Humber
East Midlands
West Midlands
Eastern
London
South East
South West
Wales
Scotland
Civil status - Reference: Divorced
Married
Couple
Single
Widowed

Fractional polynomial
age function
————————————Coeff.
Std. Err.
-7,226.564
-1,201.278
-19,435.210

***

-2,890.858
-3,852.879
-4,468.191
6,944.894
-12,643.410
10,057.980
-7,529.540
-4,957.253
-5,160.094
-5,458.247

*
**

13,977.310
16,183.900
6,828.915
8,336.850
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Non parametric
age function
————————————Coeff.
Std. Err.

1,389.541
807.954
3,279.259

-7,199.720
-1,199.601
-19,367.430

***

-2,942.578
-3,892.871
-4,528.514
6,892.979
-12,820.200
10,035.340
-7,706.378
-5,085.093
-5,217.265
-5,509.063

*
**

*
**

1,479.690
1,383.001
2,692.460
1,687.082
8,490.494
12,536.220
9,243.311
5,763.904
2,778.925
2,263.401

***
***
***
***

3,287.591
1,976.177
1,632.155
1,018.158

***

***

***

***

*
**

1,382.089
800.345
3,248.004
1,487.403
1,395.609
2,710.386
1,675.744
8,516.126
12,435.220
9,278.630
5,794.103
2,783.426
2,253.363

14,006.020
***
3,316.107
16,107.230
***
1,960.995
6,772.876
***
1,623.702
8,366.216
***
1,049.981
Continued on next page

Table 5 – continued from previous page

Variable

Fractional polynomial
age function
————————————Coeff.
Std. Err.

Non parametric
age function
————————————Coeff.
Std. Err.

Separated
1,887.105
1,416.496
1,869.012
1,421.110
Education: Age left - Reference: 28 and above
0–12
-6,354.738
*
2,945.604
-6,397.714
*
3,016.508
13–15
-12,233.530
***
1,501.058
-12,397.440
***
1,483.993
16–18
8,277.405
***
2,288.767
8,170.862
***
2,277.436
19–21
20,024.450
***
2,076.701
19,891.410
***
2,058.548
22–23
20,850.200
***
2,645.414
20,726.590
***
2,633.481
24–27
15,353.940
***
2,265.582
15,137.190
***
2,237.984
Education of the spouse: Age left - Reference: Single
0–12
1,145.006
1,926.423
1,052.197
1,976.518
13–15
10,153.820
**
4,522.154
9,963.090
*
4,542.015
16–18
24,881.160
***
6,507.686
24,816.560
***
6,522.372
19–21
33,000.420
***
7,010.547
32,912.000
***
7,020.382
22–23
30,282.810
***
7,070.713
30,247.760
***
7,064.735
24–27
23,207.230
***
5,264.962
23,068.490
***
5,270.583
28 and above
14,950.280
**
5,356.231
15,215.610
**
5,342.169
Presence of kids <5 years
-4,459.268
***
463.888
-4,614.616
***
471.738
Presence of kids [5, 11) years
-1,284.284
**
452.368
-1,390.090
**
447.465
Presence of kids [11, 15) years
-708.426
526.745
-490.483
482.434
Regional unemployment rate by gender
-2,259.023
***
490.344
-2,246.250
***
490.175
Per capita regional gross value added
-3.872
*
2.051
-3.901
*
2.038
Per capita regional gross disposable income
19.500
***
5.030
19.589
***
5.021
Variation of per capita reg. gross value added
3.543
2.431
3.589
2.405
Variation of per capita reg. gross disposable inc.
-20.857
***
4.011
-20.962
***
4.041
Tax year dummies - Reference: 1999
2000
-915.235
2,260.953
-924.716
2,247.023
2001
-3,962.513
3,508.857
-4,036.863
3,479.269
2002
-6,512.889
5,429.320
-6,654.433
5,417.930
2003
-6,686.723
6,141.528
-6,893.592
6,134.749
2004
-5,790.310
6,907.522
-5,955.827
6,902.855
2005
-5,091.838
7,902.415
-5,273.062
7,890.233
2006
-8,593.245
8,133.211
-8,772.822
8,152.990
2007
-10,000.870
9,299.764
-10,157.930
9,320.976
Constant
5,107,066.000
***
551,534.400
-138,607.900
***
27,550.610
Observations
158,562
158,562
R2
0.262
0.263
# of clusters
11
11
# of parameters
55
75
p
Notes: *** Significant at 1%; ** significant at 5%; * significant at 10%. OLS with R/(R − 1)-clustered robust standard errors
and tR−1 critical values as suggested in Brewer et al. (2013). For the sake of brevity, the parameters determining the flexible
relation between the age of the head of household and household savings are not reported in this table. The estimated relations
between age and savings are instead depicted in Figure 3.
§ After is equal to 1 if the observation is collected after 2002 and 0 otherwise.
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Figure 3: The relation between the age of the head of household and household savings

Notes: Household savings are normalized to zero at 25 years of age of the head of household.

5.2

Estimated effects of the reform across age

As mentioned in Subsection 3, the policy effects on household savings may vary with the
age of the head of household. Figure 4 displays the heterogeneous effect of the 2002 policy reform by the age of the head of household. Estimating Eq. (2) by OLS, we impose
fractional polynomial specification of the age functions with powers {−2, −1, −0.5, 0, 1,
2, 3}, as well as piecewise constant functions by grouping age in intervals of two years.
For the sake of brevity, the full set of estimation results are reported in Appendix B in
Tables B.3 and B.4.14 Both the fractional polynomial and the piecewise constant specifications of the age functions return very similar results. On the one hand, the fractional
polynomial approach has the advantage of smoothing peaks that might be due to random
outlier observations, at a cost of relying more on a parametric structure. On the other
hand, the piecewise constant approach is less parametric and, in this application, it is
preferred according to the LOOCV statistic.
We find that the policy effect indeed varies across the age of the head of household.
When the head of household is aged 25–35, and therefore the household members have
14
Since the estimated parameters of all the other regressors are quite robust and close to those reported
in Table 5, we do not comment on them.
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a long time horizon until the possible need of personal care, the effect of the reform
is negative but close to zero. In their mid 30s, households start reacting by reducing
their savings. The age profile of the reform effect peaks between 45 and 55 years. With
the fractional polynomial specification, the peak is reached at age 49 with a decrease in
household wealth of £12,764. In the piecewise constant specification, we instead observe
two important peaks: the first one at age 43–44, with a decrease in household savings
of £16,827; the second one at age 51–52, with a negative effect of £15,441. Finally, the
reform effect becomes nil when the age of the head of household approaches 65-70.
Figure 4: The effects of the reform on household savings by the age of the head of household

Interpreting these results in light of the theoretical discussions in Section 3, the three
channels seem to offset each other for the young and near retirement households, leaving
them to change their savings behaviour in a limited manner. Middle aged households
were instead predicted to be exposed to the strongest incentive to reduce savings and this
is in line we what we observe here.
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5.3

Estimated effect of reform on the main components of household
savings

In this subsection we try to clarify the mechanisms through which the observed reduction in the household savings occurred. We split the dependent variable in its three main
components (bank deposit, house value, and mortgages) and study how the Scottish personal care reform affected them separately. We also study the effect on an additional
variable, a dummy indicator which equals to 1 if the household purchases a house during
the observed year and zero otherwise. Investigation of this variable allows us to study
whether the savings behaviour changed at the extensive margin (i.e. whether individual
households changed their house purchasing behaviour). The DD approach and the set of
covariates used to linearly model the conditional mean of these new dependent variables
are the same as those used in the benchmark model.
Figure 5: The effect of the reform on the main components of household savings by the
age of the head of household

Figure 5 depicts the policy effects on the four outcome variables by the age of the
head of household. Graph (a) indicates that the probability of purchasing a house did
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not change after the policy introduction. It, therefore, rules out the possibility that our
results are capturing changes in the extensive margin of savings. The other three graphs
strongly indicate that the policy effects are rather heterogeneous across age of the head
of household. Moreover, Figure 5 also highlights that the U-shaped relation presented in
Figure 4 is mainly determined by the change in house values and, to a smaller extent, by
the variation in mortgages and the bank deposit. These graphs suggest a potential story
that households reduced the value of the houses they purchased as they no longer need to
accumulate wealth to pay for future care cost. This line of reasoning is plausible provided
that Scottish households had to sell their houses to finance their care at the end of their
lives if they were moving into residential care homes (Department of Health, 2003a,b).15
In fact, the policy was likely to have encouraged the elderly to remain in their own homes
for a longer period and thus there was less need to sell their houses to finance their care at
the end of their lives.

5.4

Estimated effect of reform across time

In this subsection we present the effect of the reform over time, to investigate whether
the reform had a temporary or a permanent shock on the level of household savings. We
modified Eq. (2) so as to get an age varying policy effect which is allowed to differ across
years after the reform, i.e.
yirt =

x0irt β

+ γ r (ageirt ) +

3
X

φtg (ageirt ) +

g=1

3
X

δ DDg (ageirt )Irt + εirt ,

(3)

g=1

where g = 1 denotes years 2002–2003, g = 2 denotes years 2004–2005, and g = 3
denotes years 2006–2007.
In order to save in terms of degrees of freedom, we employ the fractional polynomial
specification discussed in the previous section. Figure 6 depicts the age heterogeneous
reform effect on household savings by years. It shows that the reactions of households to
the reform is immediate and reaches its maximum effect in the biennium 2004–2005. In
2006–2007, the reform effect is slightly reduced, although the magnitude is still relevant
and significantly different from zero for households with household heads between 39 and
64 years of age.
The public’s gradual learning of the 2002 policy may offer one potential explanation
for this finding. Bell et al. (2006) report that the Scottish individuals appeared to have
misunderstood the policy and assumed that the personal care would be an automatic en15

This is also true for households in the rest of UK (Department of Health, 2003a,b).
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titlement and offered to them without any health assessment. This may be due to the fact
that the media described the policy as “free personal care” without describing in detail the
process required to acquire the allowances (e.g. Inman, 2002). The reduction over time in
the size of the policy effect may indicate that households made saving readjustments after
obtaining more complete information on the degree of the cost coverage offered by this
policy.
Figure 6: The time-varying effects of the reform on household savings by the age of the
head of household

6

Sensitivity analyses

We conduct various sensitivity analyses in order to test the robustness of our baseline
findings. First, we run a placebo test by including among the regressors the lag of order
one and order two of the policy indicator Irt and testing the significance of the associated
coefficients.16 We find that we fail to reject the null hypothesis of joint significance of
these lagged policy indicators.17 This supports the validity of the parallel trend and no
anticipation assumptions.
In a second sensitivity analysis, we exclude families with children and individuals in
education from our sample. Scotland followed a separate path from England and Wales
16

Since we have only three periods before the reform, we cannot include further lags.
In the model with homogeneous policy effect across age, we cannot reject the null hypothesis with
a p-value equal to 0.205. Similarly, the p-value is 0.132 for the model with heterogeneous policy effects
across age.
17
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with regards to the issue of the university tuition fees. In 1998, tuition fees were introduced across the UK. At this point, £1,000 per year was charged as a tuition fee for all
students. Whilst England and Wales subsequently increased their university tuition fees
to £3,000 in 2004 and £9,000 in 2009, Scotland abolished tuition fees in 2001 for Scottish students who chose to study in Scotland.18 Instead of charging tuition fees, Scottish
students were asked to repay £2,000 after they graduate and start earning at least £10,000
a year. The cheaper university tuition fees in Scotland compared to those in England
and Wales may have further reduced the incentives to save for the Scottish families with
children or with members still in education, introducing a confounding effect in the interpretation of our findings. As a result, we check whether the results are stable when we
exclude families with children and individuals in education from the sample.19 The graph
in panel (a) in Figure 7 presents the policy effect by age when we remove families with
children and individuals in education. We find estimation results that are very much in
line with those of the benchmark model.
In a third sensitivity analysis, we exclude years 2001 and 2002 from our sample. This
is partially due to eliminating any policy anticipation effects. From the time the Sutherland Commission was set up, the entire process until the enactment of the Scottish CCHA
was highly publicized by the media. Moreover, the Scottish government’s decision to take
up the recommendation received wide media coverage as early as January 2002. For example, the BBC announced that the free personal care for Scotland would be introduced
in July of the same year on 15 January 2002. Similarly, the Guardian also published an
article after one of the Bills passed in the Scottish Parliament (Inman, 2002). As a result
of this wide media coverage, households may have anticipated the introduction of the policy. If this were the case, including the observations from 2001 would positively bias our
results. However, graph (b) of Figure 7 clearly indicates that excluding these two years
from our sample does not affect the estimated policy effects.20
Up until now, we conducted our analysis for the years between 1999 and 2007. As
our fourth check, we test if our results are sensitive to the years that we selected for our
analysis. We, therefore, also include 1998 observations in our sample.21 Graph (c) of
Figure 7 confirms the robustness of the policy effect of the estimated benchmark model.22
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If the student is English, (s)he would still have to pay the tuition fees even if studying in Scotland.
The sample size shrinks to 93,534 households, of which 15,932 are Scottish and 12,494 are Scottish
after the personal care reform.
20
After eliminating 2001 and 2002 observations, we are left with 121,069 households, of which 19,336
are Scottish and 15,825 are Scottish after 2002.
21
We cannot use observations prior to 1998 because the aggregate variables used to control for regional
specific trends, gathered by the Office for National Statistics (ONS), are only available from 1997. In
addition, since we use the time variation of these aggregate regional variables, we also lose 1997.
22
When we include 1998 observations, our sample contains 175,491 households, of which 26,332 are
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Fifth, we remove households living in London from our sample.23 This is because
London is likely to differ substantially from the rest of UK in terms of its economic
activities and demographic characteristics such as migration movements (Duranton and
Monastiriotis, 2002; Hatton and Tani, 2005). This suggests that households residing in
London iare unlikely to be a valid control group for the Scottish households. Once we
delete households living in London from the sample, we actually find that the policy effect
is stronger in magnitude, as depicted in graph (d) of Figure 7. The effect is significantly
different from zero at all ages, but 25. The strongest reduction in wealth is recorded
at age 50 with a decrease in household wealth of about £16,627. This results indicate
that if the households living in London are not a valid control group, their inclusion in the
benchmark model determines a lower bound in the negative effect of the policy on wealth.
Figure 7: The sensitivity test of the policy effects on household savings

Finally, we assess the robustness of the identification strategy by using an alternaScottish.
23
When we exclude households living in London from our sample, the sample size becomes 140,472
observations.
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tive strategy. Our difference-in-differences method assumes that individuals residing in
Scotland would behave in exactly the same way as those in England and Wales in the
absence of the policy introduction. This assumption, however, may be too strict if there
are region specific trends. We, therefore, apply the triple difference estimator proposed
by Gruber (1994). The triple difference estimator uses another control group in addition
to our original control group (i.e. those residing in England and Wales). This additional
control group should be present in both Scotland as well as England/Wales but must be
unaffected by the Scottish policy introduction. The main function of this additional control group is to take away any differential trends experienced by those residing in Scotland
vs England/Wales.
When applying a difference-in-differences estimator, we included the following terms
in the savings equation:
• tax year fixed effects φt to capture the UK trend in savings;
• regional fixed effects γ t to control for secular differences in savings of Scotland and
the other control regions;
• time-varying regressors at regional level within xirt to proxy regional-specific shocks
that might have affected savings during the period of the policy reform.
In this last sensitivity analysis, we remove the time-varying regressors at regional level
from the specification of the savings equation. Instead, we replace them by a full set
of interactions between tax year indicators and regional indicators, and we define young
individuals aged between 25–30 in Scotland as belonging to the control group. We assume that young individuals are unaffected by the policy as they do not internalise and
plan for old age expenditures.24 If this assumption is correct, we can identify the policy effect without the need of the common trend. The interactions between the tax year
and the regional indicators will indeed capture and estimate differential unobserved time
trends in savings across regions. As pointed out by Gruber (1994), the assumption for
the consistency of a DDD estimator are fairly week, since it requires that there should
not be contemporaneous shocks affecting the savings of the treated in the same year as
the policy. However, if the assumption that young Scottish individuals are not affected by
the introduction of free personal care fails, then the DDD estimator will return a biased
upward policy effect provided that savings of young individuals are negatively affected
by the reform. In such a case, our DDD estimates can be interpreted as an upper bound
24

In a stochastic life-cycle model, one could impose for example that households suffer from a present
bias and put extra weight on the consumption in periods closer to the present (Laibson, 1998). Young
individuals aged between 25–30 are so far away from retirement that they might discount utility streams in
35–40 years with a factor tending to zero.
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of the introduction of free personal care on household wealth.
In order to implement the DDD strategy, we assume the absence of policy effects
for households with the head of household strictly younger than 31 years of age. This
assumption seems to be supported by the results shown in the right graph of Figure 4. Indeed we cannot reject the null hypothesis of zero effect for households with heads strictly
younger than 31 after the estimation of Eq. (2) (p-value equal is 0.430). The DDD estimated policy effect, under the assumption of homogeneous treatment effect for heads
of household older than 30, is equal to -4,598.15 and significant at the 1% significance
level. The difference between the DD estimate presented in Table 5 and the DDD estimate
is equal to £-2,628.42 and it is not significantly different from zero (p-value = 0.109).25
Table 6 reports the estimated DDD effect when it is assumed to be homogeneous across
age and when it is allowed to vary across the age of the head of household. The DDD
estimates by age confirm the robustness of the findings of our benchmark estimates.
Table 6: DDD estimates of the reform effects
DDD policy effect
Coeff.
Total sample
-4,598.147
By the age of the household head
31-35
3,078.651
36-40
-5,707.607
41-45
-7,576.726
46-50
-9,731.581
51-55
-7,154.817
56-60
-8,741.534
61-65
-5,132.961
66-70
192.205
71-75
1,730.511
76 or more
506.769

***
**
***
***
***
**
***
**

Std. Err.
1,385.118

# observations
158,562

R2
0.265

1,087.789
1,436.518
1,640.226
1,826.096
2,896.706
2,187.733
2,181.518
2,489.034
2,386.937
1,175.629

42,634
43,987
41,353
38,024
35,492
31,891
28,700
26,869
26,497
32,034

0.155
0.198
0.224
0.276
0.281
0.263
0.182
0.136
0.140
0.137

Notes: *** Significant at 1%; ** significant at 5%; * significant at 10%.

7

Conclusions

This paper studies the impact of the Scottish Care and Health Act 2002 on the level of
household savings. The Scottish policy legislated that formal personal care be offered to
the elderly free of charge. In contrast, the rest of UK have continued to charge the elderly
for service. If households save to prepare for the future elderly care expenditure, such
a reduction in the care price may have led the households to respond by reducing their
25

We test the significance of the difference of the two coefficients by bootstrapping (500 replications).
The bootstrapped standard error of the difference of the DD and DDD estimates is 1,640.78.
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level of savings. This paper, therefore, studies an unintended consequence of the policy
introduction and evaluate if and to what extent it crowded out private savings.
By using the households in England and Wales as a control group, we investigate how
the Scottish household savings responded to the policy introduction of free personal care
for the elderly by using a difference-in-differences estimator. We also study how the effect
differs across age by using semi-parametric techniques.
We find that the Scottish policy reform reduced the average household savings by
about £7,200. This figure is very close to the simulated expected lifetime cost of local
authority provided personal care reported by Comas-Herrera and Wittenberg (2010). In
their paper, they estimate the cost to be £8,800. In addition, we find that the policy effect
varies across the age of the head of household. The estimated negative effect is particularly strong among households aged between 40 and 60. The largest effect is observed for
those households with the heads aged 49, with a negative effect on savings of £12,764.
Our findings are in line with the existing literature for the US, which also suggests the
importance of medical expenditure uncertainties on household savings behaviour (Gruber
and Yelowitz, 1999; Maynard and Qiu, 2009). However, our findings differ from those
presented by Guariglia and Rossi (2004), who instead found that British individuals do
not make use of precautionary savings against the risk of facing unexpected private health
care expenditures. This may be due to the fact that UK individuals have access to universal health care coverage through the NHS. Hence, the health insurance coverage that
Guariglia and Rossi (2004) investigated had limited impacts on individuals’ behaviour. In
contrast, our policy offered a substantial long-term care cost reduction under the environment where this type of cost was almost exclusively paid by patients. In order to ensure
that our estimates uncover causal relationships, we conduct several identification tests as
well as sensitivity analyses. Our findings from various tests and the sensitivity analyses
strongly indicate the robustness of our conclusions from the estimates of the benchmark
model.
Given the sizeable effect on savings, especially for middle aged households, one may
wonder if households over-estimated the benefits introduced by the free personal care
reform due to a misunderstanding of the policy, as pointed out by Bell et al. (2006). If so,
the resulting reduction in precautionary savings might lead to a situation in which there is
less than full insurance against long-term care for the elderly. In such a case, one might
wonder whether universal elderly care insurance introduced in countries such as Japan or
Germany may be a more effective way to address the large and volatile risks of long-term
care for the elderly. These questions are left to be investigated in future studies.
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Appendix
A

Other policy reforms

In addition to the 2002 Scottish CCHA, there were other reforms that influenced the elderly care
cost, which contributed to the changes in the amount of allowances individuals received. As stated
below, however, these policies were implemented throughout the UK and it is the free personal
care element of the 2002 CCHA reform that contributed to the substantially larger increase in the
amount of allowances Scottish individuals received compared to those living elsewhere in UK.

A.1

Nursing care cost

Nursing care is the type of care that involves medical care provided by registered nurses. Prior to
2001, nursing care provided in UK care homes was maintained by social services administered by
each local authority. Financial support for nursing care was only offered on stringent means-tested
basis. In contrast, nursing care offered at home or in hospitals was organized by the National
Health Service (NHS) and, therefore, was free of charge at the point of delivery.
In response to the 1999 Sutherland report, which recommended that both personal and nursing
care be offered free of charge regardless of care settings, England and Wales each implemented
their free nursing care policy in October and December 2001. Scotland and Northern Ireland
introduced their policy in June and October 2002, respectively. They paid allowances directly
to care homes where the individual is receiving nursing care. The policy change, therefore, was
aimed at correcting the unequal cost treatment for patients receiving nursing care in care homes
compared to those receiving free nursing care either at home or in hospitals.

A.2

Attendance Allowances

The Attendance Allowance (AA) is a non-means tested weekly benefit for severely disabled people
aged 65 or over who need help with personal care. It is paid out to all UK individuals in need. The
amount of AA depends on the severity of the elderly’s disability. After local authorities assess the
elderly’s condition, allowances are paid out in two levels depending on the elderly’s condition.
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After the 2002 CCHA reform, Scottish individuals receiving free personal care in care homes
no longer qualified to receive AA. In contrast, those Scottish individuals receiving care in their
own homes continued to receive AA.

A.3

Summary of all policies

Table A.1 summarises which allowances were given out to the elderly before and after the policy
changes in 2001 and 2002. Since the amounts of allowances differed depending on the care settings, the table separately list the available allowances by where the elderly received care. There
are two groups of individuals who benefited from the reforms: i) those receiving nursing care in
care homes in all the regions of the UK; ii) the Scottish individuals receiving formal personal care.
In Table A.2, we illustrate how the maximum amounts of weekly allowances changed before
and after the reforms depending on where the elderly reside and where they receive care. The
pre-reform amounts are calculated using the 2000 rates whereas the 2003 rates are employed for
the calculations of the post-reform amounts. The table highlights that the changes in the nursing
care allowances only applied to those who receive care in residential care homes and the increase
experienced by these individuals are comparable across regions. Scottish individuals receiving
care at home however saw a large increase in their care allowances due to the 2002 policy reform.
This implies two things. Firstly, it is the 2002 Scottish policy to offer free personal care that
induced the major care price variation. Secondly, since the majority of individuals receive care in
their own homes, the price variation is likely to induce behavioural responses among all Scottish
individuals.

Table A.1: Availability of allowances before and after the 2001–2002 reforms

Nursing care cost covered
Personal care allowance
Attendance allowance
Nursing care allowance
Personal care allowance
Attendance allowance

Scotland
England, Wales, and Northern Ireland
—————————————————
—————————————————
At home
Care home
At home
Care home
Before the 2001–2002 reforms
Yes
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
After the 2001–2002 reforms
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes

Notes: This table summarises the availability of various allowances in Scotland, England, Wales, and Northern Ireland
before and after the 2001-2002 reforms. Regardless of the regions, the amount of nursing care allowance is fixed only
for those receiving nursing care in care homes. In contrast, those receiving nursing care at home or in NHS hospitals
receive the care free of charge.
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Table A.2: Maximum weekly allowance calculations (£ per week)
Care received in care homes
England
Wales
Northern Ireland
Scotland
Care received at home
England
Wales
Northern Ireland
Scotland

Before the reforms (2000 rate)
£ per week
53.55 (AA)
53.55 (AA)
53.55 (AA)
53.55 (AA)
Before the reforms (2000 rate)
£ per week
53.55 (AA)
53.55 (AA)
53.55 (AA)
53.55 (AA)

After the reforms (2003 rate)
£ per week
57.20 (AA) + 142.80 (NC) = 200.00
57.20 (AA) + 119.66 (NC) = 176.86
57.20 (AA) + 100.00 (NC) = 157.20
145.00 (FPC) + 65.00 (NC) = 210.00
After the reforms (2003 rate)
£ per week
57.20 (AA)
57.20 (AA)
57.20 (AA)
57.20 (AA) + 145 (FPC) =202.20

Notes: This table illustrates how the maximum amounts of weekly allowances changed before and after
the reforms depending on where the elderly reside and where they receive care. The pre-reform amounts
are calculated using the 2000 rates whereas the 2003 rates are employed for the calculations of the postreform amounts. AA stands for Attendance Allowance; FPC means Formal Personal Care allowance;
NC is the Nursing Care allowance. Since in Scotland the formal personal care allowance for those
receiving care at home is not fixed, we use the maximum amount provided to the elderly in residential
care homes, i.e. £145. Note that the nursing care provided in the elderly’s home is offered for free at
the point of delivery. As a result, nursing care allowance is only given to the elderly receiving care in
care homes. In addition, it is worth noting that the attendance allowance is not provided to the Scottish
elderly receiving care in care homes after the 2002 reform.

B

Further estimation results

Table B.3: OLS estimation results of Eq. (2) for household savings with fractional polynomial age functions
Variable

Coeff.

Fractional polynomial of Age
)−2
( Age−24
10
Age−24 −1
( 10 )
)−0.5
( Age−24
10
)
ln( Age−24
10

-14,391.830
930,060.600
-5,980,189.000
-3,013,913.000
1,219,975.000
-157,693.600
9,598.399

Age−24
10
( Age−24
)2
10
( Age−24
)3
10

Std. Err.

***
***
***
***
***
***
***

1,809.791
107,874.000
660,540.800
315,555.000
116,943.900
14,468.020
856.345

Fractional polynomial of Age interacted with the indicator for Scotland
(Scotland ∗ Age−24
)−2
14,158.120
***
1,646.726
10
(Scotland ∗ Age−24
)−1
-815,031.700
***
96,587.720
10
(Scotland ∗ Age−24
)−0.5
4,805,877.000
***
585,883.600
10
Age−24
Scotland ∗ ln( 10 )
2,179,596.000
***
276,973.100
Scotland ∗ Age−24
-708,643.800
***
101,139.500
10
(Scotland ∗ Age−24
)2
78,872.830
***
12,751.910
10
Age−24 3
(Scotland ∗
)
-4,327.233
***
776.527
10
Fractional polynomial of Age interacted with the indicator for after the reform
(After ∗ Age−24
)−2
-11,401.610
***
2,269.573
10
Age−24 −1
(After ∗
)
663,700.500
***
123,643.300
10
(After Age−24
)−0.5
-3,992,694.000
***
713,199.100
10
Age−24
After ∗ ln( 10 )
-1,868,979.000
***
319,007.000
Continued on next page
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Table B.3 – continued from previous page
Variable

Coeff.

After ∗ Age−24
10
)2
(After ∗ Age−24
10
Age−24 3
(After ∗
)
10

Std. Err.

665,245.900
***
103,003.500
-81,460.660
***
11,674.720
4,812.909
***
671.032
Fractional polynomial of Age interacted with the indicators for Scotland and for after the reform
(After ∗ Scotland ∗ Age−24
)−2
-5,201.085
*
2,346.753
10
(After ∗ Scotland ∗ Age−24
)−1
254,863.900
*
127,529.100
10
(After ∗ Scotland ∗ Age−24
)−0.5
-1,276,496.000
735,336.300
10
Age−24
-436,716.200
329,226.300
After ∗ Scotland ∗ ln( 10 )
After ∗ Scotland ∗ Age−24
11,426.610
107,112.700
10
2
(After ∗ Scotland ∗ Age−24
)
13,701.520
12,276.690
10
3
(After ∗ Scotland ∗ Age−24
)
-1,427.599
*
712.423
10
After ∗ Scotland
1,001,713.000
*
519,197.000
Female
-1,217.683
*
656.356
Non-white
-19,409.230
***
3,245.656
Region of residence - Reference: North-East
North West and Merseyside
-2,315.686
1,497.922
Yorkshire and the Humber
-3,193.867
**
1,407.313
East Midlands
-3,489.708
2,733.595
West Midlands
7,390.526
***
1,669.605
Eastern
-10,322.510
8,725.897
London
10,886.200
12,207.330
South East
-4,881.994
9,538.448
South West
-3,274.339
5,897.353
Wales
-4,575.994
2,753.281
Scotland
-3,377,898.000
***
404,369.700
Civil status - Reference: Divorced
Married
13,544.340
***
3,238.950
Couple
15,877.740
***
1,965.480
Single
6,507.958
***
1,592.814
Widowed
8,007.573
***
941.662
Separated
1,951.790
1,476.234
Education - Reference: edu7
0–12
-6,242.434
*
3,017.524
13–15
-12,172.490
***
1,459.157
16–18
7,959.880
***
2,289.946
19–21
19,803.440
***
2,084.035
22–23
20,583.020
***
2,654.466
24–27
15,126.550
***
2,239.992
Education of the spouse - Reference: Single
0–12
1,559.072
1,863.947
13–15
10,691.860
**
4,514.391
16–18
25,083.060
***
6,449.143
19–21
33,182.170
***
6,947.018
22–23
30,385.230
***
7,004.361
24–27
23,317.160
***
5,160.160
28 and above
15,150.050
**
5,187.257
Presence of kids <5 years
-4,471.349
***
461.849
Presence of kids [5, 11) years
-1,282.698
**
432.340
Presence of kids [11, 15) years
-810.124
503.016
Regional unemployment rate by gender
-2,042.772
***
427.980
Per capita regional gross value added
-3.648
2.047
Per capita regional gross disposable income
18.595
***
5.140
Variation of per capita regional gross value added
3.478
2.370
Variation of per capita regional gross disposable income
-19.962
***
4.320
Wave dummies - Reference: 1999
2000
-521.133
2,295.587
Continued on next page
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Table B.3 – continued from previous page
Variable

Coeff.

Std. Err.

2001
-3,004.441
3,643.731
2002
2,747,688.000
***
503,436.100
2003
2,747,723.000
***
503,471.600
2004
2,748,916.000
***
503,604.200
2005
2,749,745.000
***
503,749.500
2006
2,746,289.000
***
502,657.200
2007
2,745,235.000
***
503,055.700
Constant
3,860,123.000
***
451,196.700
Observations
158,562
R2
0.267
# of clusters
11
# of parameters
76
p
Notes: *** Significant at 1%; ** significant at 5%; * significant at 10%. OLS with R/(R − 1)-clustered robust standard errors
and tR−1 critical values as suggested in Brewer et al. (2013).
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Table B.4: OLS estimation results of Eq. (2) for household savings with piecewise constant age functions
Variable

Coeff.

Piecewise constant function of Age
Age 27-28
Age 29-30
Age 31-32
Age 33-34
Age 35-36
Age 37-38
Age 39-40
Age 41-42
Age 43-44
Age 45-46
Age 47-48
Age 49-50
Age 51-52
Age 53-54
Age 55-56
Age 57-58
Age 59-60
Age 61-62
Age 63-64
Age 65-66
Age 67-68
Age 69-70
Age 71-72
Age 73-74
Age 75-76
Age 77-78
Age 79 or more
Piecewise constant function of Age interacted with the indicator for Scotland
Scotland*Age 25-26
Scotland*Age 27-28
Scotland*Age 29-30
Scotland*Age 31-32
Scotland*Age 33-34
Scotland*Age 35-36
Scotland*Age 37-38
Scotland*Age 39-40
Scotland*Age 41-42
Scotland*Age 43-44
Scotland*Age 45-46
Scotland*Age 47-48
Scotland*Age 49-50
Scotland*Age 51-52
Scotland*Age 53-54
Scotland*Age 55-56
Scotland*Age 57-58
Scotland*Age 59-60
Scotland*Age 61-62
Scotland*Age 63-64
Scotland*Age 65-66
Scotland*Age 67-68
Scotland*Age 69-70
Scotland*Age 71-72
Scotland*Age 73-74
Scotland*Age 75-76
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-3,640.623
-2,309.379
-3,359.471
-837.512
2,603.437
6,411.099
8,560.623
13,578.980
19,701.660
24,266.020
26,897.230
30,499.330
34,709.610
39,112.780
39,971.820
37,668.320
34,671.380
29,637.000
25,580.820
19,405.520
18,007.140
15,313.650
9,737.075
10,781.570
10,444.820
10,708.400
9,677.167

Std. Err.

*

**
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***
***

1,720.614
2,466.854
2,676.150
2,016.416
3,077.579
3,861.718
3,260.868
3,719.202
3,561.395
4,612.231
4,341.602
5,482.590
4,872.904
5,296.381
5,957.581
5,999.068
6,045.994
4,440.718
4,004.023
4,101.178
2,556.863
3,136.033
2,192.641
2,841.316
3,175.507
3,015.547
2,394.064

-598.565
4,423.656
2,562.544
3,470.183
-316.993
2,445.866
-184.039
2,588.938
-19,083.820
***
2,451.433
-5,820.075
***
1,774.331
-5,367.710
**
2,024.217
-7,927.541
***
2,247.638
-9,399.943
***
2,563.934
-2,028.518
2,994.110
-10,157.430
**
3,421.222
-10,565.290
***
2,215.133
-12,069.400
***
3,101.593
-7,701.986
**
2,589.500
-17,842.000
***
4,433.263
-15,844.700
***
3,838.236
-12,310.600
***
2,757.393
-12,060.230
***
3,696.155
-4,208.390
2,538.703
-4,520.179
3,731.333
-2,592.015
3,804.262
-2,109.346
4,208.216
-830.613
4,020.981
6,916.727
4,831.345
3,840.592
3,323.444
3,356.564
3,374.606
Continued on next page

Table B.4 – continued from previous page
Variable

Coeff.

Std. Err.

Scotland*Age 77-78
7,995.874
*
4,221.777
Scotland*Age 79 or more
7,309.020
4,544.470
Piecewise constant function of Age interacted with the indicator for for after the reform
After*Age 27-28
65.410
2,028.411
After*Age 29-30
1,408.028
2,053.765
After*Age 31-32
6,086.911
***
1,580.467
After*Age 33-34
6,883.073
***
922.738
After*Age 35-36
7,636.009
***
1,432.145
After*Age 37-38
8,576.158
***
2,294.367
After*Age 39-40
12,482.600
***
1,927.954
After*Age 41-42
10,660.790
***
1,209.716
After*Age 43-44
9,726.199
***
1,744.860
After*Age 45-46
10,277.550
***
1,220.195
After*Age 47-48
13,093.070
***
2,528.113
After*Age 49-50
15,785.560
***
1,690.963
After*Age 51-52
12,565.060
***
3,180.123
After*Age 53-54
12,102.230
***
2,764.989
After*Age 55-56
11,650.010
***
1,797.717
After*Age 57-58
14,669.610
***
2,996.603
After*Age 59-60
10,108.380
***
2,138.700
After*Age 61-62
7,504.087
**
3,213.293
After*Age 63-64
1,558.052
1,588.365
After*Age 65-66
-4,324.268
*
2,350.868
After*Age 67-68
-7,566.763
***
1,953.870
After*Age 69-70
-5,451.462
**
2,381.494
After*Age 71-72
-8,879.948
**
3,261.729
After*Age 73-74
-8,647.065
***
2,693.367
After*Age 75-76
-14,238.710
***
1,938.496
After*Age 77-78
-12,806.370
***
2,630.071
After*Age 79 or more
-13,648.530
***
1,003.646
Piecewise constant function of Age interacted with the indicators for Scotland and for after the reform
Scotland*Age 25-26
-1,350.268
1,654.364
Scotland*Age 27-28
-3,711.942
2,200.660
Scotland*Age 29-30
-3,110.856
2,472.844
Scotland*Age 31-32
-6,057.488
**
2,175.678
Scotland*Age 33-34
9,921.842
***
1,354.543
Scotland*Age 35-36
-3,913.735
**
1,332.962
Scotland*Age 37-38
-7,104.679
**
2,339.327
Scotland*Age 39-40
-9,824.099
***
2,105.927
Scotland*Age 41-42
-7,033.708
***
2,105.137
Scotland*Age 43-44
-16,826.840
***
2,284.923
Scotland*Age 45-46
-9,863.178
***
1,490.349
Scotland*Age 47-48
-11,731.500
***
2,892.984
Scotland*Age 49-50
-11,812.210
***
1,962.619
Scotland*Age 51-52
-15,441.440
***
2,727.069
Scotland*Age 53-54
-5,840.291
**
2,127.048
Scotland*Age 55-56
-8,362.013
***
1,499.238
Scotland*Age 57-58
-12,412.180
***
2,654.594
Scotland*Age 59-60
-9,394.938
***
2,224.463
Scotland*Age 61-62
-9,864.714
**
3,202.895
Scotland*Age 63-64
-6,991.072
***
1,284.364
Scotland*Age 65-66
248.599
2,799.279
Scotland*Age 67-68
639.993
1,767.656
Scotland*Age 69-70
-2,762.828
3,121.546
Scotland*Age 71-72
-2,514.614
3,082.075
Scotland*Age 73-74
2,346.693
2,380.556
Scotland*Age 75-76
1,846.814
1,674.259
Continued on next page
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Table B.4 – continued from previous page
Variable

Coeff.

Std. Err.

Scotland*Age 77-78
-4,608.543
**
1,590.241
Scotland*Age 79 or more
-1,368.487
1,511.510
Female
-1,223.714
*
656.170
Non-white
-19,334.660
***
3,219.229
Region of residence - Reference: North-East
North West and Merseyside
-2,384.082
1,515.982
Yorkshire and the Humber
-3,238.604
**
1,430.937
East Midlands
-3,569.108
2,757.149
West Midlands
7,322.136
***
1,669.790
Eastern
-10,529.940
8,755.342
London
10,844.400
12,112.490
South East
-5,083.357
9,582.496
South West
-3,420.024
5,930.897
Wales
-4,631.413
2,755.588
Civil status - Reference: Divorced
Married
13,453.090
***
3,284.651
Couple
15,774.340
***
1,951.999
Single
6,445.221
***
1,587.139
Widowed
8,014.914
***
970.426
Separated
1,922.860
1,493.557
Education - Reference: edu7
0–12
-6,274.213
*
3,049.961
13–15
-12,438.570
***
1,449.516
16–18
7,813.867
***
2,277.168
19–21
19,611.370
***
2,059.255
22–23
20,400.890
***
2,637.866
24–27
14,857.240
***
2,198.641
Education of the spouse - Reference: Single
0–12
1,538.354
1,923.138
13–15
10,585.710
**
4,544.811
16–18
25,107.180
***
6,481.889
19–21
33,188.570
***
6,968.239
22–23
30,432.280
***
7,020.768
24–27
23,242.640
***
5,182.132
28 and above
15,506.690
**
5,174.090
Presence of kids <5 years
-4,631.886
***
467.053
Presence of kids [5, 11) years
-1,384.616
***
426.412
Presence of kids [11, 15) years
-566.212
456.955
Regional unemployment rate by gender
-2,035.377
***
428.609
Per capita regional gross value added
-3.676
*
2.031
Per capita regional gross disposable income
18.685
***
5.125
Variation of per capita regional gross value added
3.541
2.334
Variation of per capita regional gross disposable income
-20.105
***
4.331
Wave dummies - Reference: 1999
2000
-518.019
2,272.633
2001
-3,073.781
3,618.127
2002
-11,192.310
*
5,806.940
2003
-11,240.230
6,676.421
2004
-9,998.618
7,503.655
2005
-9,186.138
8,490.123
2006
-12,639.010
8,937.803
2007
-13,668.400
10,134.400
Constant
-131,812.200
***
27,626.500
Observations
158,562
R2
0.268
# of clusters
11
# of parameters
156
p
Notes: *** Significant at 1%; ** significant at 5%; * significant at 10%. OLS with R/(R − 1)-clustered robust standard errors
and tR−1 critical values as suggested in Brewer et al. (2013).
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