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Abstract

In this paper, we estimate the effect of house prices on whether or not young adults actively save in a
private pension. We use job-level data from a survey of employers, matched to average house prices
at the level of an individuals’ location of employment, exploiting geographical variation in local
house price movements in England over the decade 1997 to 2007. We find that after controlling for
individual and job characteristics there is no statistically significant effect, on average, across all
employees. There is a negative effect for public-sector workers and those in the middle of the earnings
distribution. However, the effects are small — for example, among public-sector workers, if house
prices are £100,000 higher, then this is associated with a 3 percentage point lower probability of
contributing to a pension. The effect is larger among employees in the NHS, education and non-

uniformed services, who face a higher employee contribution than employees in the civil service.
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1. Introduction

House prices in England have increased substantially over the past two decades: the median house
price increased by 173% between 1997 and 2007 (Cribb and Simpson, 2018). The ratio between
average house prices and average individual gross earnings increased from 3.7 to 7.6 over the same
period. This trend has been linked in public debate to the lower rate of homeownership amongst the
most recent generations. Compared with the cohorts born a decade earlier, UK residents born in the

early 1980s were 18 percentage points (ppt) less likely to own a home at age 30 (Cribb, 2019).

In this paper, we seek to understand the impact of house prices on another aspect of the balance sheet
of young adults: pension membership. We take an empirical reduced-form approach, estimating
whether house prices have an impact on pension membership in early adulthood by exploiting

geographical variation in local house price movements over the decade 1997 to 2007.

There are several mechanisms through which house prices plausibly affect the pension saving of
young adults. If mortgage lenders require buyers to pay a minimum proportion of the property price as
a down-payment, then higher house prices will mean that aspiring homeowners have to save more in
order to purchase a house of a given ‘quality’. In theory, households could respond in numerous ways:
by saving a larger proportion of their income, saving for longer, purchasing a smaller or lower-quality
house, or even permanently forgoing owner-occupation. Cribb and Simpson (2018) find that mortgage
repayments for young homeowners in England increased over this period despite substantial falls in
interest rates, implying that individuals are not just buying smaller or lower-quality properties.
Bottazzi, Crossley and Wakefield (2015) find that historic cohort gaps in homeownership rates at age
30, which are associated with differences in UK house prices, have mostly closed by age 40,
suggesting that higher house prices in the past have not led to large proportions permanently forgoing
owner-occupation. Sheiner (1995) finds that higher house prices are associated with greater wealth
accumulation among young renters — direct evidence, albeit in the US context, that higher house
prices imply greater down-payment saving. To the extent that higher house prices do drive greater
saving for down-payments, with a fixed budget constraint this could be accommodated by reduced

pension saving rather than (or in addition to) lower spending.

Other mechanisms may also be at play. For example, higher house prices could increase housing
expenditures in the form of higher spending on mortgage repayments for owners — as shown
empirically to be the case in Cribb and Simpson (2018) — and higher rents (if these are positively
correlated with house prices) for renters. This could cause individuals to postpone more of their

pension saving until later in life when earnings are typically higher.

Higher housing costs could also affect how much pension wealth individuals seek to accumulate over

their lifetimes. For homeowners, if higher house prices cause a shift in the optimal allocation of



consumption between housing and non-housing, then less pension saving may be needed in order to
finance the lower levels of non-housing consumption in retirement (with housing consumption in
retirement already having been ‘paid for’ through mortgage payments during working life). Those
downsizing their housing in retirement will also have more housing wealth to access if house prices
are higher, implying that less pension saving is required to finance non-housing consumption in
retirement. For those who are renters for their entire lifetime, however, higher house prices will likely
imply higher rents — in both working life and retirement. To the extent that higher house prices shift
individuals from being owners to being lifetime renters, this could substantially increase housing
expenditures in retirement. This could require an increase in pension saving to finance these costs, but
the picture is complicated by the provisions of the UK welfare system (which includes a component

specifically for renters).

In summary, aside from those who are shifted from expecting to be owner-occupiers by retirement to
expecting to be lifetime renters, higher house prices would be expected to reduce pension saving.'
This could be either a temporary effect, if the timing of pension saving is shifted until later in working
life, or a permanent effect, if optimal expenditure shares are shifted more towards housing versus non-

housing consumption.

In this paper, we estimate the reduced-form effect of house prices on pension membership. While
formally we abstract from the different mechanisms discussed above, our interest in the potential
effect through increased down-payment saving leads us to focus on individuals at the start of their
working lives, who will be making decisions about whether and how intensely to save for the upfront
costs of homeownership. Specifically, we analyse the pension saving behaviour of individuals aged

21-35, an age range over which cohort-specific homeownership rates historically increased rapidly.

We use job-level data from a survey of employers — the Annual Survey of Hours and Earnings
(ASHE) — matched to average house prices at the level of an individual’s location of employment, for
employees in England over a period of rising house prices (1997-2007). Our ordinary least-squares
(OLS) estimates show that an increase of £100,000 (in 2018 prices) in local average house prices is,
on average, associated with a 2 ppt reduction in the probability of being enrolled in a workplace
pension, after controlling for time, age, earnings, occupation, industry, sector, employer size and
gender. We estimate that this effect is more negative for younger individuals, as would be expected

were the down-payment saving mechanism to be the driving factor.

These small (and statistically insignificant) results, however, hide heterogeneity across individuals. In

particular, we find evidence of a ‘U-shape’ when we examine how the effect of house prices varies

!'We abstract in this theoretical discussion from the potential correlation of house prices with other asset returns, which
would affect overall incentives to save. We also abstract from the role of intergenerational transfers, which could potentially
act to ameliorate the effects of higher house prices and deposit requirements.
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with current earnings. Those with the lowest and highest earnings are least sensitive to house prices,
while for those in the middle of the earnings distribution higher house prices have a small but
statistically significant negative effect on pension membership. For those in the middle earning
quintile, an increase of £100,000 in house prices is associated with a 2 ppt lower probability of
contributing to a pension. This result is intuitive. Those on the lowest incomes are least likely to save
in a private pension irrespective of house prices. Those on the highest incomes are more likely to be
able to afford to save for a down-payment and contribute to a pension simultaneously, and they are
more likely to have become homeowners already when observed (and therefore they will no longer be
saving for a down-payment). The greater sensitivity to house prices among middle earners also
accords with the evidence that recent falls in homeownership rates have been sharpest for young

adults with middle incomes (Cribb, Hood and Hoyle, 2018).

We also examine heterogeneity in the estimated effect between public- and private-sector employees.
It has been well documented that employees in the public sector benefit from relatively more generous
private pension provision (Disney, Emmerson and Tetlow, 2009; Cribb and Emmerson 2016) — in
particular, public-sector employees are still typically offered access to a defined benefit (DB) pension,
where pension benefits in retirement are calculated using a formula that explicitly depends on years in
the pension scheme, while such schemes are rarely available to private-sector employees. We find a
small negative effect of house prices on pension membership, on average, across the public sector and
little effect, on average, across the private sector. At first sight, this is surprising as those opting out of
saving in a public-sector DB scheme are forgoing large (implicit) employer pension contributions.
However, the likely explanation is that participation in public-sector pension schemes involves higher
employee contributions on average than participation in private-sector pension schemes. Public-sector
employees choosing not to join the private pension offered to them would therefore increase their
capacity to save for a house to a greater extent than private-sector employees making a similar
decision. This explanation is supported by the greater estimated effect among employees in the NHS,
education and other non-uniformed services than among employees in the civil service — the average
effect of an increase of £100,000 in house prices is —4 ppt as opposed to —2ppt — because the former

are required to make higher employee contributions to their pension.

Taken together, our results suggest that higher house prices do have some crowd-out effects on the
extensive margin of pension saving. Specifically, higher house prices reduce the probability that
young adults — particular those in the public sector and those in the middle of the earnings distribution
— enrol in a private pension. The estimated effects are, however, small. We do not attempt in this work
to unpick the mechanisms driving this result — whether pension saving is being postponed until
individuals are on the housing ladder or until later in working life, or whether retirement consumption
is being weighted more towards housing consumption than non-housing consumption — but this would

be an interesting avenue for future research. Whether or not pension saving is crowded out on the
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intensive margin, with individuals’ decisions about the size of pension contributions affected by house

prices, is also an important question for future research.

This paper builds on a large existing body of literature on the impact of house price shocks on
household financial decisions. House prices have been shown causally to increase consumption
(Aladangady, 2017), to increase spending on residential investment (Crossley, Levell and Low, 2020),
to increase leverage (Mian and Sufi, 2011) and to affect portfolio choice (Chetty, Sandor and Szeidl,
2017). While most of this literature focuses on the response of existing homeowners to shocks to their
housing equity, a small subset considers differential effects by age and tenure status. For example,
using data from the UK between 1988 and 2000, Campbell and Cocco (2007) find an effect close to
zero of house prices on consumption for young renting households, which is consistent with our
finding of no significant effect (on average) of house prices on pension membership for the younger
adults that we study. We build on this work, analysing financial behaviour in early adulthood, before

many have made an initial housing purchase.

Our work is quite related to Sheiner (1995), who examined the effect of house prices on the liquid net
wealth of young renters and found evidence of increased saving in forms that could be accessed to
make down-payment on a property. Our interest though is the effect of house prices on pension
membership through mechanisms such as increased down-payment saving, rather than the estimation
of the effect of house prices on down-payment saving itself. Our work complements the literature on
the impact of housing and house prices on portfolio choice over the lifecycle. Cocco (2005) finds in
the US that down-payment constraints and mortgage contracts reduce the liquid wealth available to
younger investors to invest in stocks, lowering participation in the equity market. We seek to
understand whether a similar mechanism reduces pension saving in the UK, although we are unable to
observe directly the entirety of the household portfolio, and we take a reduced-form rather than a

structural approach.

The rest of this paper proceeds as follows. In Section 2, we provide context by describing the
institutional framework for private pensions in the UK, and describing key trends in homeownership
rates. In Section 3, we explain the data sources we use and we set out key facts about the geographical
variation in house prices and pension membership that we exploit in our analysis. In Section 4, we
outline our empirical strategy, including our baseline OLS specification, how we allow for
heterogeneous effects and the two-stage least-squares (2SLS) strategy that we use to address concerns
about omitted variables, exploiting geographical variation in supply constraints interacted with
declining real interest rates. We discuss our results in Section 5. We conclude in Section 6 with

implications for policy and avenues for future research.



2. Context

We start by briefly setting the context, describing the institutional setting and some key facts for

private pension saving and owner-occupation in the UK.

Private pensions in the UK

In the UK, private pensions play an important role in enabling individuals to smooth their living
standards into and through retirement. The public pension paid to older individuals by the government
(known as the ‘state pension’) is not particularly generous relative to average working-age earnings.
In 2020-21, the ‘new state pension’ provides £175.20 per week (£9,110 per year) to those with full
contribution records — that is, 35 years of national insurance contributions (payroll tax) or credits for
certain caring responsibilities or receipt of certain out-of-work benefits. This is equivalent to around
one-third of median earnings. The level of pension income received is not related to individuals’
earnings, or to years of activity in excess of 35 years. This means that for middle and higher earners
the state pension provides only a relatively low replacement of their working-life income, and

additional private saving is required by many to smooth consumption.

Saving in private pensions is encouraged through tax incentives: contributions are made out of pre-tax
earnings and investment returns are untaxed, with pension income being taxed when it is drawn in
retirement. Furthermore, up to one-quarter of accumulated pension saving can be withdrawn tax-free.
However, private pension saving is illiquid, and cannot be accessed until age 55 except under

exceptional circumstances (such as terminal illness).

Private pensions include those provided by public and private employers (‘occupational pensions’),
and those provided by insurance companies. Employers may facilitate access to a pension provided by
an insurance company. Together occupational pensions and these facilitated pensions are known as
‘workplace pensions’. These account for the vast majority of private pensions, and are what we

capture in our data.

Figure 1 shows how the proportion of employees who are members of a workplace pension has
changed over time for employees in the public sector (panel A) and in the private sector (panel B). In
the public sector, membership of private pensions has been consistently high. In 1997, over 80% of
public-sector employees aged 2655 were members of a workplace pension, and this proportion has
been relatively stable over time. In the private sector, where private pensions are not always provided
by employers, and a declining proportion of pensions provided are DB pensions, pension membership
rates are lower. In 1997, only around 56-57% of private-sector employees aged 36—55 were members

of a pension, and this membership rate declined between 2003 and 2012, reaching 42—48%.



Figure 1. Membership rates in workplace pensions over time, by age and sector
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In late 2012, the government started rolling out its ‘automatic enrolment’ policy. This reform required
employers to provide access to a workplace pension, to enrol most of their employees automatically
into it, and to pay minimum levels of contributions for those who did not choose to opt out. A
discussion of this reform, and a formal evaluation of its effects on pension membership, can be found
in Cribb and Emmerson (2020). The substantial boost to pension membership rates that resulted,

particularly among younger employees, is clear from Figure 1.

It can also be seen from Figure 1 that there is an age gradient in pension membership, with
membership rates being markedly lower among younger private-sector employees than older private-
sector employees. For example, in 1997, only 31% of those aged 21-25 were members of a workplace
pension, compared with 47% of those aged 2630 and 53% of those aged 31-35. Among those aged
36-55, the proportions saving in a pension are much more similar across the five-year age groups.
Among public-sector employees, it is only those aged 21-25 among whom the pension membership
rate is appreciably lower. These differences in pension membership by age have reduced since 2012.
Bourquin, Cribb and Emmerson (2020) found that automatic enrolment substantially reduced
differences in pension membership across individuals with different characteristics — such as age —

largely as a result of the switch to membership by default.

The key facts on private pensions for the purposes of our paper are therefore that, while saving in a
private pension is important for smoothing living standards into retirement for middle and higher
earners, before automatic enrolment most individuals were not saving in a pension in all years of
working life. In particular, employees were less likely to save in a workplace pension at younger ages,

particularly in the private sector, and the proportion of young employees saving in a pension declined

7



over time (before 2012). Individual decisions over this period are being taken against a backdrop of
less generous pension provision in the private sector, associated with a shift from DB to defined
contribution (DC) pension provision, which will vary in systematic ways with the characteristics of

employers.

Housing and homeownership in the UK

House prices increased substantially in the UK between 1997 and 2007, and far more rapidly than
average earnings. Figure 2 shows that the ratio between the UK average house price and average
weekly earnings of full-time employees more than doubled over this period. After 2007, house prices
fell sharply as a result of the financial crisis and associated recession, and they remained at a
depressed level until around 2013, since when prices and the ratio of house price to earnings has again

increased.

This dramatic increase in the ratio of house prices to earnings over the past two decades as a whole
has been linked in the public debate to the marked decline in homeownership among more recently
born generations (Cribb, 2019). Figure 3 shows how homeownership rates at different ages have
changed over time (left-hand panel), and how the ownership rates of particular birth cohorts have
changes as the cohort has aged (right-hand panel). Three important facts from these graphs are

important for the context of this paper.

Figure 2. Average house price and price—earnings ratio in UK, 1997-2017
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Figure 3. Homeownership in the UK, by age—year (left-hand panel) and cohort-age (right-hand
panel)
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and Hoyle (2018).

First, homeownership rates increase rapidly at younger ages. For example, among those born in the
late 1970s, homeownership rates were near zero at age 20 but over 40% by age 30. This motivates our
interest of the sample of individuals aged 21-35, to capture those most likely to be making decisions

over whether and how to save for a housing down-payment.

Second, in recent decades, the majority of those reaching retirement have done so owning their own
property. Housing has therefore been an important resource in retirement, providing a flow of housing

consumption, or alternatively a stock of wealth that can be drawn on to fund consumption.

Third, cohorts born more recently are noticeably less likely to own a home in their 20s and 30s than
cohorts that came before them. At age 30, 40% of adults born in 1980—84 owned their own home,
compared with 53% of those born in the five preceding years, and 58% of those born between 1970
and 1974. Whether this is a temporary divergence in ownership rates, or whether these rates will
persist through to individuals’ retirement, is an important open question with implications for

individuals’ retirement income needs.



3. Data
Annual Survey of Hours and Earnings

We undertake our analysis using job-level microdata on a 1% sample of employees in England from
the Annual Survey of Hours and Earnings (ASHE).? This is an annual survey that has been conducted
each April since 1997. The data are collected directly from employers and, as such, contain accurate
information on firm and job characteristics as well as earnings, but only a limited set of individual
characteristics. Particularly relevant for our analysis, we observe: earnings, membership of workplace
pensions, industry (five-digit SIC code), occupation (four-digit SOC code), employer size,
geographical location of work, age and gender.® In addition, from 2005 onwards, we consistently
observe pension contributions and geographical location of residence. We do not observe any other
individual characteristics, such as education or whether an individual is part of a couple, or details of
an individual’s financial situation other than their earnings, such as whether or not they are an owner-

occupier (or other details such as benefit income, self-employment income or wealth).

We select our sample from the ASHE on the basis of several criteria. First, we use only individuals
aged 21-35. This age range, our definition of ‘early adulthood’, captures the window during which
homeownership rates have historically increased rapidly with age for each cohort (before broadly
stabilising), therefore making this the age range in which most individuals make decisions about

whether and how intensely to save for the upfront costs of homeownership.

Second, we focus primarily on data from 1997-2007. This covers from the first year of ASHE until
the financial crisis and property price bust that happened in 2007-08 in the UK. As such, our
estimation focuses on a time period with a relatively stable macroeconomic environment, and rising
housing demand and prices. This is particularly important in our 2SLS analysis, as the asymmetry of
housing supply means that the intuitive link between housing supply constraints and house prices
holds in a time of growing, but not falling, demand. We do, however, present some results for how the
estimated relationship between house prices and pension membership changes after 2007 (when the
financial crisis dominated the economic landscape), and after 2012 (when automatic enrolment

significantly altered individuals’ private pension saving).

Third, we restrict analysis to individuals employed in England outside of London to avoid our results
being driven by the particularities of the London labour and housing market. We measure ‘local’
house prices that individuals are exposed to, on the basis of the local authority in which they work.

For young employees across most of England, around half work and live in the same local authority.

2 Office for National Statistics (2020).

3 The ASHE data contain measures of average hourly earnings and average weekly earnings, both with and without
overtime. Throughout, we use, as our measure of earnings, average gross weekly earnings including overtime. Our results
are not sensitive to this choice of earnings measure.
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For those who do not, we think of using their work local authority as a way of avoiding bias induced
by residential sorting. The vast majority of employees in London, however, work in a small number of
locations (Westminster, the City, Camden, and Tower Hamlets) whilst often commuting from much
further afield, including from other regions of the UK. We therefore drop all individuals employed in
London to avoid complicating the interpretation of our results, and to ensure that the house prices we

assign to individuals are in fact relevant to their housing choices.

Finally, we drop the small proportion of employees (around 4%) working for employers with fewer
than five employees. Many of these individuals will be owner-managers, whose private saving
decisions are influenced by different factors to other employees, and for whom private pensions may

be a less appropriate method for saving for retirement.

Table 1 presents summary statistics for our ASHE sample. The first column pools data from 1997—

2007, the second column uses only 1997 data, and the third column uses just 2007 data.
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Table 1. Summary statistics for ASHE variables used in analysis, in 1997, 2007 and all years

pooled

Description Sample mean

1997-2007 1997 2007
Age 28.6 28.5 28.3
Gross weekly earnings (2018 prices) 470.4 407.6 509.7
Female 48.2% 47.9% 48.6%
Pension member 50.2% 51.8% 43.4%
DB pension member 34.9% 42.5% 25.0%
DC pension member 14.7% 9.4% 16.3%
Public sector 20.9% 21.0% 20.8%
Full time 79.6% 76.6% 78.7%
Occupation 1: managers and senior officials 11.6% 11.1% 11.4%
Occupation 2: professional occupations 11.9% 10.2% 13.8%
Occupation 3: associate professional and technical 15.1% 13.9% 16.9%
Occupation 4: admin and secretarial 15.1% 15.1% 13.1%
Occupation 5: skilled trades 10.0% 10.7% 8.9%
Occupation 6: personal service 7.7% 7.6% 8.2%
Occupation 7: sales and customer service 8.9% 9.1% 9.2%
Occupation 8: process, plant and machine operatives 8.1% 9.7% 6.5%
Occupation 9: elementary occupations 11.6% 12.5% 12.0%
Industry 1: Agriculture 0.6% 0.8% 0.4%
Industry 2: Mining 0.2% 0.2% 0.1%
Industry 3: Manufacturing 17.3% 22.5% 11.5%
Industry 4: Electricity and Gas 0.5% 0.7% 0.4%
Industry 5: Waste 0.5% 0.5% 0.5%
Industry 6: Construction 4.2% 3.1% 5.1%
Industry 7: Retail and Wholesale 16.6% 16.6% 17.6%
Industry 8: Transport+Storage 4.4% 4.6% 4.1%
Industry 9: Accom+FoodServices 4.2% 3.7% 5.4%
Industry 10: Info+Comms 4.4% 3.3% 4.6%
Industry 11: Fin+Insur 5.8% 5.9% 5.5%
Industry 12: Real Estate 0.8% 0.6% 1.0%
Industry 13: Prof,Scien+Tech 5.6% 5.1% 6.2%
Industry 14: Admin+Support 5.6% 4.6% 6.7%
Industry 15: Public Admin+Defence 5.3% 6.1% 4.4%
Industry 16: Education 10.8% 8.4% 12.5%
Industry 17: Health 10.1% 10.5% 10.7%
Industry 18: ArtstRec 1.6% 1.2% 1.8%
Industry 19: Other Services 1.6% 1.4% 1.7%
Employer size: 1-4 4.0% 4.2% 3.4%
Employer size: 5-49 17.7% 17.8% 16.2%
Employer size: 50-159 9.7% 9.9% 9.4%
Employer size: 160-349 6.6% 6.7% 6.5%
Employer size: 350-5,999 30.6% 32.9% 30.5%
Employer size: 6,000-29,999 19.0% 16.0% 21.5%
Employer size: 30,000+ 12.4% 12.5% 12.6%

Note: The sample is 21-35 year olds, employed in England (excluding London).
Source: ASHE, 1997-2007.
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Additional data sources

We combine ASHE microdata with information on house prices from the UK House Price Index
(UKHPI). The UKHPI is produced by the Office for National Statistics (ONS), and measures monthly
average house prices at the local authority level back to 1995. It is estimated from transaction data
collected by HM Land Registry, a public register of all housing transactions in the UK, with hedonic
adjustments applied by the ONS in order to control for monthly variation in the composition of

property transactions.

In our instrumental variables approach, we use data on local housing supply conditions and the yield
on 10-year government bonds to construct our instruments for house prices. Our measures of
constraints on housing supply, explained in detail at the end of Section 4, come from replication data
published alongside Hilber and Vermeulen (2016). Data on the real-terms yield on 10-year
government bonds are published by the Bank of England.

Variation in house prices and pension membership

In this paper, we seek to use geographical variation in house prices to identify the effect of house
prices on the probability that an employee aged 21-35 is enrolled in a workplace pension. Our chosen
unit of geography is the lower tier of English local authorities, of which there were 293 across the
country (outside London) during our period of interest. These vary in both geographical size and

population, from around 35,000 to around 1.1 million people.

In 1997, the start of our study period, the average house price in England was £86,000 (in 2018 prices,
adjusted for consumer price inflation excluding housing costs). Table 2 summarises the variation
across local authority areas in 1997, 2002 and 2007 (the start, middle and end of our study period).
The first column contains the average figure for England. Subsequent columns show points in the
distribution of these variables across local authority areas.* For example, the 10™ percentile here
means that in 10% of local authority areas the average house price in 1997 was less than £61,000 (in
2018 prices). In 1997, the average house prices in an area at the 90" percentile were more than double

the 10™ percentile (£128,000 or more, compared with £61,000 or less).

House prices in part reflect differences in local labour market opportunities, but geographical
dispersion in average wages in 1997 was relatively modest, and large differences in prices relative to
earnings remained. The second panel in Table 2 illustrates the geographical variation in median
earnings of employees aged 21-35. In 1997, the median employee aged 21-35 outside London earned
£373 per week (in 2018 prices). Median earnings in an area at the 90™ percentile were £447, 45%

higher than in an area at the 10" percentile (£309). Because variation in earnings was modest relative

4 Note that there is a slight discrepancy here for reasons of data availability — the first column contains the mean house price
for England as a whole, whereas the subsequent columns exclude London boroughs.
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to the variation in house prices (and far from perfectly correlated), average house price to earnings
ratios varied almost as much around the country as house prices, as detailed in the third panel of Table
2. In 1997, the median house price to earnings ratio outside London was 4.1. In an area at the 90

percentile, it was 6.3, almost double the 10™ percentile (3.3).

Table 2. Geographical variation in house prices, price—earnings ratios and pension membership

England Percentiles of local authority distribution Std
average 10" 25% 50" 75% 90" dev.
Average house price (£)
1997 86,043 * 60,917 68,408 83,285 101,593 128,400 27,437
2002 143,619* 77,239 102,408 141,897 180,390 238,629 61,481
2007 241,773* 165,925 190,039 236,547 277,961 337,326 67,210
Median weekly earnings
1997 373 309 338 367 408 447 53
2002 444 363 397 432 483 541 74
2007 455 380 409 448 493 536 64
Price—earnings ratio
1997 4.1 33 3.7 43 5.4 6.3 1.2
2002 5.6 3.8 4.8 6.2 7.9 9.2 2.1
2007 9.4 7.3 8.4 10.1 12.2 13.5 2.5
Pension membership
1997 52% 39% 44% 50% 56% 62% 9%
2002 55% 40% 48% 52% 58% 63% 9%
2007 43% 28% 34% 41% 48% 52% 10%

Note: *Average house price is mean hedonically adjusted house price from the UKHPI. Weekly earnings, price—earnings
ratio and pension membership are all based on the sample of employees aged 21-35 in the ASHE, employed in England
(excluding London) with non-zero gross pay and non-missing data. Weekly earnings are gross of tax. The price—earnings
ratio is the median ratio of local mean house price to gross weekly pay for individuals in our sample in that local authority.
Pension membership is the proportion of employees enrolled in a workplace pension. Earnings and prices are in 2018 prices
using consumer price inflation after housing costs. Due to sampling error, dispersion across local authorities in this table is
likely to be larger than the true dispersion.

Source: UKHPI, ASHE.

The average house price and price—earnings ratio in England more than doubled between 1997 and
2007, as shown in Table 2. Across England as a whole, the average house price increased in real terms
from £86,000 to £242,000 (an increase of £156,000 or 181%), while the price—earnings ratio for
employees aged 21-35 outside London increased from 4.1 to 9.4 (+129%).’

Interestingly, house price growth differed across the country, even when comparing local authorities
in the same region. Figure 4 shows the variation in house price (Panels A and B) and price—earnings
ratio (Panels C and D) across local authorities. Areas with higher house prices and price—earnings
ratios in 1997 saw larger increases in these values over the subsequent decade, as demonstrated by the
positive correlation in Panels B and D. However, in percentage terms, the growth of house prices and

price—earnings ratios was, in fact, lower in areas with initially higher levels. Whilst the pattern is

5 The price—earnings ratio is calculated as the median ratio of local mean house price to gross weekly earnings.
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similar for both house prices and price—earnings ratios, the correlation between the initial price—
earnings ratio and subsequent changes is weaker, because earnings and house price growth were not

perfectly correlated over this period.

Figure 4. Geographical variation in house price and price—earnings ratio 1997-2007
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authorities in this table is likely to be larger than the true dispersion.

Source: ASHE, 1997-2007 and UKHPI.

The final panel of Table 2 describes the variation in pension membership rates across local
authorities. There is geographical variation: in 1997, across England, 52% of employees aged 21-35

were members of a pension, but in one-quarter of local authorities this proportion was 44% or lower,
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while in 25% of local authorities this proportion was 56% or greater. By the end of our period in

2007, fewer young adults were members of a pension — the equivalent figures are 43%, 34% and 48%.

Figure 5 plots the simple correlation between pension membership rates and local average house
prices in 1997 (left-hand panel) and pooled across all years 1997-2007 (right-hand panel). This
suggests a negative association. Fewer young individuals who work in an area with higher local house
prices save in a private pension. However, we must be cautious of inferring from unconditional
correlations, particularly those exploiting variation across time given the strong time trends in private
pension membership. Therefore, we turn now to our empirical approach where we can explicitly
control for time trends and the association between individual and job characteristics on pension

membership.

Figure 5. Correlation between pension membership rates and local (real) average house prices
at the local authority level
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Source: ASHE, 1997-2007 and UKHPI.

4. Empirical approach
Ordinary least-squares approach

We estimate the reduced-form effect of average house prices on the probability that an employee aged
21-35 is enrolled in a workplace pension. We do so by exploiting geographical variation in local
house prices, and by using individual-level data such that we can control for important individual and
job characteristics that are important for pension saving decisions and that may also vary

geographically.
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Our basic specification is a linear probability model:
PM;, :yHPjt'l'ast'l'X;tﬁ-l_git- [1]

Here, PM;, is a binary variable taking the value 1 if individual i at time t is enrolled in a workplace
pension, and HP;; is the median house price at time ¢ in the local authority j in which individual i
works. As controls, we include a vector of individual-level controls, X;;, which includes: single year
of age interacted with gender (so 29 dummy variables), occupation (8 dummy variables), industry (18
dummy variables), a quadratic in log earnings and employer size (5 dummy variables). We also
include sector-specific year fixed effects (a;), to capture flexibly the different trends in pension
membership among those working in the public and private sectors, as discussed in Section 2 (21
dummy variables). Standard errors are clustered at the local authority level as this is the level of
variation in average house prices in our data. The parameter of interest is y. Our estimates of this will
be reported as the percentage point increase in the probability of being enrolled in a workplace

pension associated with an increase of £100,000 (in 2018 prices) in local house prices.

Heterogeneous effects

One limitation of our data is that we do not observe individuals’ housing tenure. We are therefore
limited in our ability to unpick the mechanisms through which house prices affect pension saving — in
particular, the relative contribution of higher house prices increasing down-payment saving, which
crowds out pension saving, compared with higher housing costs delaying pension saving until later in
life when earnings are greater, or higher housing expenditure reducing non-housing consumption over

the life cycle and therefore reducing the need for pension saving.

To unpick our estimated average effect and to provide some indication of the circumstances under
which house prices may ‘crowd out’ pension saving, we do however extend our analysis to examine

heterogeneous effects by age, current earnings and sector of employment.

We consider age because, as illustrated in Figure 2, the youngest employees are the least likely to be
homeowners already. The ‘down-payment saving’ channel would therefore be expected to be more

evident among younger employees.

We consider current earnings because, intuitively, the likelihood that greater down-payment saving
crowds out pension saving is likely to vary across the earnings distribution. We hypothesise that the
lowest earners are most likely to have the lowest capacity to save in any form and to be more likely to
be lifetime renters, while the highest earners are likely to be able to save in both a pension and for a
deposit simultaneously and are more likely to be owners already at any given age (and therefore the
down-payment channel would no longer be relevant for them). Middle earners are perhaps most likely

to be marginal pension members, whose saving choices may be influenced by house prices.
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The final dimension of heterogeneity we consider is sector of employment. The extent to which house
prices affect individuals’ decisions about private pension membership is likely to be related to the
generosity of the private pension an individual is offered. Those who would receive a large employer
contribution to their pension would have more to lose by not joining the pension, and so their pension
membership would be expected to be less sensitive to house prices. In the ASHE data, we do not
observe anything about the pension offer made to those who do not join a pension, we only observe
the pension type and contribution levels for those who have joined. However, given the well-
documented differences in the generosity of pensions between the public and private sectors (Disney,
Emmerson and Tetlow, 2009; Cribb and Emmerson, 2016), we examine heterogeneity by sector of

employment as a proxy for the pension offer made.
We implement estimation with heterogeneous effects by modifying equation [1] as follows:
PMit=yHPjt+HPjt*Z£t6+zgt‘p+ast+X£tﬁ+€it~ (2]

Here, Z;; represents, in turn, a set of dummies for age in five-year bands (21-25, 2630, 31-35), a set
of dummies for earnings quintile (where the quintiles are calculated conditional on a single year of

age and data year) and a dummy for sector of employment.

Identification

Identification in our estimation strategy comes from the assumption that geographical variation in
house prices is exogenous as far as individuals’ pension saving decisions are concerned. There are
two potential concerns with this assumption: residential sorting and geographical variation in local

labour market opportunities.
Residential sorting

Individuals can choose where to live, and therefore house prices in an individual’s area of residence
cannot be considered exogenous. In particular, we may be concerned that individuals sort across areas
with different house prices in a way that correlates with unobserved preferences for saving or
portfolio composition, biasing our OLS estimates. For example, individuals with a preference for a
balanced portfolio may move to an area with low house prices in order to become a homeowner and
still contribute to their pension, whereas those who do not wish to become a homeowner may be more

content to move to an area with expensive house prices as they can still save in a pension.

We minimise these concerns by ‘treating’ individuals with house prices in the local authority in which
they are employed instead of the local authority in which they are resident. Whilst location of work is
still a choice, the possibility and prevalence of commuting gives us confidence that house prices in the

location of work are less likely to be correlated with individual preferences for housing and saving. In
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2005, when both location of work and location of residence are available in the ASHE data, half of

employees aged 21-35 who worked outside of London lived and worked in different local authorities.
Local labour market opportunities

Having defined ‘local’ as local to an individual’s location of employment, a second concern arises:
expected earnings growth may differ across locations, even conditional on current earnings, age,
gender, sector, occupation and industry (all of which we control for). Unobserved future earnings are
likely to affect both house prices and pension savings decisions, so omitting these from our estimation

could bias our results.

The idea that locations differ in the future opportunities that they offer was recently formalised in
Bilal and Rossi-Hansberg (2020), who argue for the existence of dynamic gains from location on the
basis that ruling them out implies implausibly large migration costs given the geographical differences
in lifetime income and outcomes observed in the US. Also in the US context, Martellini (2019) shows
that the well-established ‘city-size wage premium’ grows with years of experience, as the benefits of
knowledge spill-overs become compounded over time. This suggests that young adults working in

larger cities may expect more rapid income growth than those working elsewhere.

To address concerns about differences in local labour market opportunities (and, by extension, other
unobserved factors that may correlate with both local house prices and individuals’ pension saving

decisions), we have two strategies.

First, we test the robustness of our results to the inclusion of local authority fixed effects. This
approach eliminates the risk of a time-invariant impact of unobserved characteristics across areas.
However, this comes at the cost that we must then rely only on within-area variation in house prices
over time to identify our effect of interest. This considerably reduces the precision with which we can

estimate the impact of house prices on pension saving.

Second, we use an instrumental variables strategy to isolate exogenous variation in house prices
arising from differences in local housing supply conditions.
Instrumental variables approach

We implement our instrumental variables strategy using standard 2SLS estimation. We employ two
alternative sets of instruments, in both cases consisting of the interaction between measures of
constraints on local housing supply SC; (from geographical and regulatory sources), and long-run

interest rate . Our estimating equations are set out as

HPy = age + Xit' B+ S;'6 + (1. * SC;)"9 + vy [3]
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and

for the first and second stages, respectively, with other variables defined as in equation [1]. (The level
of the interest rate 7 is not explicitly included in equation [3] separately from the interaction with

supply constraints, as this will be captured by the single-year dummies a;.)

The intuition for our instruments is as follows. Geographical and regulatory constraints on housing
supply affect the cost of building the marginal home, changing the slope of the supply curve. In the
short run, a shock that increases demand for housing should induce a larger price response in locations
where housing supply is constrained relative to those where it is less so. This creates temporary price
differentials, unrelated to underlying differences in the quality of a location or property, which can be
used to identify the impact of prices on pension decisions. Over time, the instruments should naturally
become less relevant, as migration should reallocate demand geographically and eliminate these price

differentials.

Estimated housing supply elasticities at the city level have been used extensively in the literature to
instrument for house prices in US settings (e.g. Mian and Sufi, 2011; Chaney, Sraer and Thesmar,
2012; Adelino, Schoar and Severino, 2015; Aladangady, 2017; Chetty et al., 2017). Davidoff (2015)
calls into question the exogeneity of these instruments, on the basis that the most commonly used
measures of US city-level supply elasticities (Saiz, 2010) are correlated with observable demand

factors.

Rather than using the cross-sectional (time-invariant) variation in supply constraints as our
instruments, we use an interactive approach following Aladangady (2017), instrumenting for the level
of house prices in year t with the interaction between supply constraints in area j and long-run interest
rate in year ¢ (1), which we treat as a national housing demand shifter. This allows us to control for

the direct effect of supply constraints, minimising our exposure to the concerns that Davidoff raises.

For our measures of supply constraints, we follow Hilber and Vermeulen (2016). They propose the
following measures of local supply constraints: (i) the average refusal rate on major planning
applications between 1978 and 2007, (ii) the share of developable land already developed in 1990,
and (iii) the range of elevation. Recognising the possible correlation of these supply constraint
measures with productivity or demand conditions, Hilber and Vermeulen (2016) also propose the
following instruments for supply constraints: (i) the change in the major project delay rate, (ii) the
share of votes for the Labour Party at the 1983 general election, and (iii) population density in 1911.
The first set of constraint measures have the benefit of intuitiveness, measuring directly certain

constraints that we would expect to influence construction costs, whilst the second are plausibly more
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exogenous to demand and productivity trends. We opt to estimate each of our 2SLS specifications

twice using these two different sets of supply constraint measures.

5. Results
Headline OLS results

We begin by looking at the correlation between pension membership and house prices for adults aged
21-35 in the years from 1997 to 2007. The first pair of columns in Table 3 shows the result of
regressing a binary indicator of pension membership on average house prices in the individual’s local
authority of work and a constant. Working in an area with higher house prices is associated with a
lower propensity to be enrolled in a workplace pension. Specifically, a £100,000 greater average local
house price is associated with a 3 ppt lower probability of being enrolled in a workplace pension. This

quantifies the correlation demonstrated graphically in Figure 3.

In the second pair of columns, we add controls for an individual’s age and gender, gross weekly
earnings, hours (part-time or full-time), occupation, industry, and employer size. We control flexibly
for time trends using a set of year dummies interacted with sector of employment. The inclusion of
these controls together weakens the association between house prices and pension membership,
reducing the estimated magnitude of the coefficient to —2 ppt, an association that is not statistically

significantly different from zero at the 5% level.

As previously discussed, one potential concern with our OLS specification is endogeneity caused by
factors that we do not control for being correlated with both pension membership and house prices.
We can control for the impact of such factors, if they are constant over time, through the inclusion of
local authority fixed effects. However, this comes at the cost that we must then rely only on within-
area time variation in pension membership and average house prices to identify our effect of interest.
The results of this specification are shown in the final pair of columns in Table 3. Adding fixed effects
for local authority of work does not appreciably change the estimated correlation between local house
prices and pension membership. As expected, however, the standard error of the estimate is increased

considerably.
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Table 3. OLS regression results of pension membership on individual, firm and area
characteristics

0 @) 3)

Coeff. Std err Coeff. Std err Coeff. Std err
Local house price (£00,000s) —0.027***  (0.004) —-0.020 (0.036) -0.012 (0.084)
Firm size: 50-159 0.085***  (0.005)  0.085***  (0.005)
Firm size: 160-349 0.136%**  (0.006)  0.135***  (0.006)
Firm size: 350-5,999 0.204***  (0.005)  0.202***  (0.005)
Firm size: 6,000-29,999 0.225%*%*  (0.006)  0.222***  (0.006)
Firm size: 30,000+ 0.293***  (0.008)  0.294***  (0.007)
Industry
2: Mining 0.167***  (0.031)  0.157***  (0.031)
3: Manufacturing 0.125***  (0.017)  0.119***  (0.017)
4: Electricity and Gas 0.263***  (0.021)  0.257***  (0.021)
5: Waste 0.106%**  (0.024)  0.102***  (0.024)
6: Construction —0.002 (0.018) —-0.006 (0.018)
7: Retail and Wholesale —-0.001 (0.017) —-0.006 (0.016)
8: Transport+Storage 0.039%** (0.019) 0.033* (0.019)
9: Accom+FoodServices —0.120***  (0.017) —0.127***  (0.017)
10: Info+Comms 0.099***  (0.017)  0.090***  (0.017)
11: FintInsur 0.239%**  (0.017)  0.234***  (0.017)
12: Real Estate —0.067***  (0.023) —0.072***  (0.023)
13: Prof,Scient+Tech 0.039** (0.017) 0.031%* (0.017)
14: Admin+Support —0.112%**  (0.017) —0.115*%**  (0.017)
15: Public Admin/Defence 0.114%**  (0.018)  0.105***  (0.018)
16: Education 0.097***  (0.017)  0.091***  (0.017)
17: Health 0.054***  (0.017)  0.047***  (0.017)
18: ArtstRec —0.043**  (0.019) —0.049***  (0.019)
19: Other Services 0.046** (0.019) 0.040%** (0.018)
Log real earnings —0.069***  (0.010) —0.070***  (0.010)
sqr(Log real earnings) 0.021***  (0.001)  0.021***  (0.001)
Occupation
1: manager/senior official 0.047***  (0.005)  0.046***  (0.005)
2: professional 0.021***  (0.005)  0.021***  (0.005)
3: associate professional 0.034***  (0.006)  0.034***  (0.006)
4: admin and secretarial —0.048***  (0.006) —0.048***  (0.006)
5: skilled trades —0.072***  (0.006) —0.071***  (0.006)
6: personal service —0.059*%**  (0.006) —0.059***  (0.006)
7: sales/customer service —0.071***  (0.007) —0.070***  (0.007)
8: process, plant and —0.086*%**  (0.006) —0.085***  (0.006)
machine operatives
Full-time employee —0.016***  (0.004) -0.016***  (0.004)
Local authority fixed effects Not included Included
Observations 374,584 374,584 374,584

Note: Regressions (2) and (3) additionally control for gender-specific age profiles (using single year of age dummies) and
sector-specific time trends (using year dummies). ***, ** and * denote statistical significance at the 1%, 5% and 10% levels,
respectively.
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Heterogeneous effects

We now examine whether there are heterogeneous effects. The first dimension of heterogeneity we
examine is with respect to age. As discussed in Section 4, our interest here is that if the channel
through which higher house prices affect pension saving is through greater saving being required to
accumulate a down-payment, then we would expect to find a greater effect at younger ages (where a
greater proportion of individuals are not yet homeowners). The results of estimating equation [2]
(with Z;; being a set of dummies for the five-year age bands) are presented in the first panel of Table
4. The estimated effect of house prices on pension membership is indeed more negative at younger
ages, but the differences are not statistically significant and for none of the age groups do we estimate

an average association that is significantly different to zero.

Table 4. OLS regression results allowing heterogeneity in estimated effect of local house prices

Marginal effect of local average Without local authority fixed With local authority fixed
house price effects effects

Marginal effect Std error Marginal effect  Std error
Heterogeneity by age:
Aged 21-25 —0.003 (0.004) 0.001 (0.009)
Aged 26-30 0.000 (0.004) 0.003 (0.009)
Aged 31-35 0.002 (0.004) 0.005 (0.009)
Heterogeneity by current earnings:
Lowest earning quintile 0.009** (0.005) 0.016* (0.008)
Quintile 2 —0.011** (0.004) —0.005 (0.009)
Quintile 3 —0.016%*** (0.004) -0.011 (0.009)
Quintile 4 —0.006 (0.004) —0.001 (0.009)
Highest earning quintile 0.010** (0.004) 0.0015%* (0.009)
Heterogeneity by sector:
Public sector —0.030%** (0.006) —0.026%** (0.010)
Private sector 0.007 (0.004) 0.010 (0.009)

Note: Each panel represents the results of estimating equation [1] with additional interaction terms to examine the
heterogeneity of interest. All other covariates are as described in Table 3. The number of observations in all regressions is
374,584, and the number of clusters is 292. *, ** and *** denote statistical significance at the 1%, 5% and 10% levels,
respectively.

We then explore whether local house prices have a different association with pension membership
depending on individuals’ current earnings. We again estimate equation [2], now with Z;; being
dummies for quintiles of the (age-year specific) earnings distribution; the results are shown in the
second panel of Table 4. The estimated effect of local house prices on private pension membership is
U-shaped in current earnings. Without local authority fixed effects, we find that the estimated effect is
positive for the lowest and highest earnings quintiles, respectively, but negative for the second, third
and fourth earnings quintiles. The effect is most negative for those in the middle of the distribution (—
1.6 ppt). The statistical significance of our estimates is reduced by the addition of local authority fixed

effects, but the magnitude of the estimated coefficients is similar and the U-shaped pattern remains.
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While we cannot pin down the mechanisms for this result with our reduced-form approach, one
possible intuitive explanation is that those on the lowest earnings are unlikely to be saving privately
for retirement irrespective of local house prices — if earnings are temporarily low, then they would be
better placed to save when earnings are higher, while if earnings are permanently low, then they can
expect the state pension to compare favourably with their working-life earnings and might prefer to
hold any working-life savings in more liquid forms. At the other end of the spectrum, those on the
highest earnings are more likely to be able to save for a house and in a private pension
simultaneously, and so again the level of local house prices might matter less for the extensive margin

decision of whether or not an individual contributes anything to a private pension.

The final dimension of heterogeneity we consider is sector of employment, which serves as a proxy
for the type of workplace pension (if any) offered by an individual’s employer. The results of
estimating equation [2] with an additional interaction between local average house price and sector of
employment are presented in the bottom panel of Table 4. We estimate a larger negative association
between house prices and pension membership in the public sector than in the private sector: house
prices being £100,000 higher is associated with a 3 ppt reduction in the probability that a public-sector
employee is enrolled in a workplace pension. In contrast, on average across employees in the private
sector there is no significant association between pension enrolment and house prices. This negative
association, on average, among public-sector employees is strongly statistically significant, and is

robust to the inclusion of local authority fixed effects (shown in the final two columns of Table 4).

Given this dramatic difference in the estimated effect between the public and private sectors, we also
examine whether the effect of local house prices on pension membership varies with age or current
earnings conditional on sector of employment. To do this, we estimate equation [2] separately for
employees working in the public and private sectors, including as Z;; dummies for five-year age
bands and dummies for quintile of earnings in turn. As is the case for the sample as whole, there are
no statistically significant differences in the estimated size of the effect by age for employees working
in either sector. The results for earnings quintiles are summarised in Figure 6. In both sectors, there is
evidence of the U-shaped pattern, with the negative association between local house prices and

pension membership being greater for individuals in the middle of the earnings distribution.

The more negative effect of house prices on pension membership estimated for the public sector,
compared with the private sector, is at first sight surprising. Employees in the public sector are
forgoing a significant employer contribution by not joining a DB scheme as soon as they are able to.
However, there are likely two factors at play. First, individuals in the private sector are less likely to
be offered a pension by their employer than those in the public sector. This means that, all else equal,
the pension saving choice of private-sector employees may be less sensitive to local house prices

because a greater proportion are not going to save in a private pension regardless.
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Figure 6. Heterogeneity in estimated marginal effect by quintile of earnings and sector
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Second, most public-sector pension schemes require fixed employee contributions. During this period,
the local government, education and NHS pension schemes had employee contribution rates of 6% of
pensionable pay, while the police and fire services required contributions of 11% and the civil service
required 3.5% (Independent Public Service Pensions Commission, 2010). In contrast, employees in
the private sector typically made lower contributions than these, either because their employer
required lower fixed contributions, or because they had greater flexibility to choose their own
contribution level and opted to contribute a lower amount. This is illustrated in Figure 7, which shows
the distribution of employee pension contributions (as a percentage of total gross pay) for public- and
private-sector employees in our data who are members of a private pension. Public-sector employees’
pension membership may therefore be more sensitive to house prices because, on average, public-
sector workers would free up more disposable income for down-payment saving by choosing not to

join their employer pension than private-sector employees would.
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Figure 7. Distribution of employee pension contributions (as a percentage of total gross pay) for
public- and private-sector employees
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Note: Public-sector workers are grouped according to their standard occupation classification that approximates which
public-sector pension scheme an individual is likely to be eligible to join.

To test this explanation, we group public-sector workers into three categories according to their
occupation: (i) police and fire service, (ii) civil service administration, and (iii) education, health
service and other public-sector workers. Given the distribution of employee pension contributions
documented in Figure 7, these can be thought of as areas of the public sector with high, low and
medium contribution requirements, respectively. We then estimate one final specification — we
estimate equation [2] for public-sector workers, with additional interactions between house prices and
these three occupation groups. The estimated marginal effect of house prices on pension membership
for these different groups is illustrated in Figure 8. House prices do indeed have a less negative effect
on pension membership rates among employees in the civil service, for whom the required
contribution rates are lower, than among employees in the health service, education, and other areas
of the public sector outside the uniformed services (—2 ppt rather than —4 ppt, a difference that is
statistically significant). Perhaps surprisingly, the estimated effect for those in the uniformed services,
for whom contribution rates are very high, is not significantly different from zero. This could be due
to the greater salience of pension benefits in these occupations, which allowed retirement at much

younger ages than in other areas of the public sector.
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Figure 8. Heterogeneity in estimated marginal effect by quintile of earnings and occupation
within the public sector
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Instrumental variables analysis

The results from our OLS analysis are subject to the concern that, while house prices vary
geographically, this variation may not be exogenous. In particular, if omitted variables such as local
labour market opportunities not only push up house prices but also directly affect pension saving

decisions, then our OLS estimates will be biased.

Much of this concern is assuaged by the robustness of our main results to the inclusion of local
authority fixed effects. This approach eliminates the risk of time-invariant differences across areas.
While the standard errors of our estimates are increased markedly, removing our power to identify
estimates as being statistically significantly different from zero, it is reassuring that the size of the

estimated effects is generally quantitatively unaffected by the inclusion of fixed effects.

However, there may be residual concern about omitted variables that do not have a fixed impact
across time for a given local authority. To address this concern, we here employ our instrumental
variables approach to isolate plausible exogenous geographical variation in house prices. As
previously described in more detail, our approach exploits the fact that there is variation across the
country in how easy it is to build new housing, as a result of geographical and regulatory factors, as
well as the density of pre-existing development. Because these measures do not vary over time, we
interact them with a demand shifter (in this case, long-run interest rates). The intuition is that in
supply-constrained areas, an increase in housing demand resulting from falling interest rates will lead

to a larger price increase than in areas where it is cheaper to build new housing.
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We use two different sets of supply constraint measures. Set 1 (referred to as ‘HV’) contains ‘direct’
measures of supply constraints — the refusal rate on planning applications, variation in elevation, and
pre-existing development in 1990. Hilbert and Vermeulen (2016), who originally used these supply
constraint measures to study the impact of regulation on house prices, pointed out that measures such
as regulatory strictness or pre-existing development may be correlated with the same local labour
market/productivity factors that we are trying to avoid. They proposed instead using instruments for
these supply constraint measures — including the Labour Party’s vote share in the 1983 general
election, changes in regulatory strictness around the time of a policy reform, and population density in
1911. We use these measures as our second set of supply constraint measures (referred to as ‘HV-I").
In all of the tables that follow, the header ‘HVxXR’ means that we use as instruments the first set of
supply constraint measures interacted with interest rates, whereas ‘HV-IxR’ indicates that we use the

second set interacted with interest rates.

The main first-stage results from our baseline 2SLS specification are presented in Table 5. As
described above, the two columns correspond to the two different sets of instruments that we use in
our analysis. In the top panel, we report the estimated coefficients on the interaction terms that we use
as instruments. In the bottom panel, we report estimates for the direct effect of supply constraints —
controls that appear in both the second- and first-stage equations. In both cases, we standardise the
supply constraint measures so a one-unit change corresponds to one standard deviation. We define the
interest rate measure such that a one-unit change is a 1 ppt change in interest rates. The interpretation
of the coefficient on the interaction terms is therefore the impact on house prices (measured in

£00,000s) of a one standard deviation difference in supply constraints when interest rates change by 1

ppt.

According to our intuition for the instruments, we expect all the estimated coefficients in the top
panel, with the exception of the 1983 Labour Party vote share and change in delay rate, to be negative.
When interest rates fall, prices should increase by more in supply constraint areas. Several of the
estimated coefficients do not go in the direction we expect. In particular, our results suggest that when
interest rates fall, prices go up by /ess in areas with more pre-existing development, higher population
density in 1911 or a larger range in elevation — contrary to our expectation. However, the coefficients
on the refusal rate, the 1983 Labour Party vote share and the change in the delay rate do go in the
anticipated direction. In all cases, the estimated coefficients are statistically significant at the 10%
level or more, and the F-test on our instruments far exceeds the rule of thumb value of 10 for a

relevant first-stage.
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Table 5. First-stage results from 2SLS estimation

HVxR HV-IxR

Coefficient Std error Coefficient Std error
Instruments
1990 development % r 0.027** (0.008)
Elevation range x r 0.037%** (0.008) 0.022** (0.007)
Refusal rate x r —0.110%** (0.007)
1911 population density x 0.081* (0.036)
1983 Labour Party votes x r 0.106*** (0.006)
Change in delay rate x 0.026*** (0.006)
Controls (direct effects)
1990 development —0.154%%** (0.046)
Elevation range —0.212%%* (0.039) —0.126%** (0.037)
Refusal rate 0.663*** (0.035)
1911 population density -0.326 (0.193)
1983 Labour Party vote share —0.605%** (0.033)
Change in delay rate —0.160*** (0.037)
Number of observations 353,621 353,621
Number of clusters 284 284
F-test on instruments in first stage 150.5 126.56

Note: First-stage regressions include additional controls as set out in equation [1] and Table 3. Variables are standardised so
that a one-unit change corresponds to one standard deviation. Interest rate measure is defined such that a one-unit change is a
1 ppt change in interest rates. Interpretation of the coefficient on the interaction term is the impact on house prices (measured
in £00,000s) of a difference of one standard deviation in supply constraints when interest rates change by 1 ppt.

The second-stage results from our 2SLS specification are summarised in Table 6. Despite the apparent
strength of our instruments in the first stage, the standard errors in the second stage are large and the
estimates somewhat unstable. Quite different estimated coefficients are obtained from our two
different measures of supply constraints, though given the size of the standard errors involved, while
the differences may be economically significant (and in some cases of opposite sign) they are not
statistically different from each other or from zero. Some of the key results from our OLS
specification are similarly estimated in the 2SLS estimation. In particular, the larger negative effect
for public-sector workers, compared with private-sector workers, and the U-shaped size of the effect
across the earnings distribution. However, we lack precision, and the standard errors on these

estimates are large.
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Table 6. Second-stage results from 2SLS estimation

Marginal effect of local average house price HVxR HV-IxR

Marginal Std error Marginal Std error
effect effect

All —0.003 (0.014) 0.016 (0.014)

Heterogeneity by age:

Aged 21-25 -0.004 (0.015) 0.016 (0.015)

Aged 26-30 —0.002 (0.014) 0.015 (0.015)

Aged 31-35 0.004 (0.014) 0.018 (0.014)

Heterogeneity by current earnings:

Lowest earning quintile 0.070 (0.040) —-0.013 (0.016)

Quintile 2 —0.058* (0.031) -0.017 (0.015)

Quintile 3 -0.022 (0.044) 0.000 (0.014)

Quintile 4 —0.029 (0.032) 0.022 (0.014)

Highest earning quintile 0.030 (0.020) 0.015 (0.013)

Heterogeneity by sector:

Public sector 0.008 (0.014) 0.025 (0.014)

Private sector —0.031 (0.017) —0.019 (0.018)

Note: Each panel represents the results of estimating equation [1] by 2SLS with additional interaction terms to examine the
heterogeneity of interest. All other covariates are as described in Table 3. *, ** and *** denote statistical significance at the
1%, 5% and 10% levels, respectively.

Extending the time period

Our analysis has focused on the period 1997-2007 because this was a period over which the
macroeconomic environment was relatively stable, and house prices in the UK increased rapidly.
After 2007, house prices fell sharply as a result of the financial crisis, and they stayed depressed for
some years (as shown in Figure 2). This abrupt change in the level and trajectory of house prices
might be expected to alter the relationship between house prices and individuals’ pension saving
decisions, at least temporarily. Furthermore, individuals’ saving behaviour may be affected for other
reasons. Other asset prices also fell sharply as a result of the financial crisis, which may have affected
incentives to save more generally, and labour market prospects were weaker, with low earnings

growth and higher unemployment rates for younger individuals.

Given this dramatically changing environment, it is reasonable to restrict the focus of this paper to the
‘pre-crisis’ years. However, we also separately estimate the relationship between house prices and
pension membership after 2007. We examine two separate additional time periods: 2008—12 and
2013-15. The reason for this division is that in October 2012 the government started rolling out its
automatic enrolment policy (discussed in Section 2), which led to a substantial increase in workplace

pension membership rates among private-sector employees. Even absent the different macroeconomic
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context, we would therefore expect a changing relationship between house prices and pension

membership as individuals become exposed to automatic enrolment.

The results of this analysis are presented in Table 7. This shows that the small negative relationship

between house prices and pension membership estimated for the period 1997-2007 disappears in the

subsequent period. This is not surprising given the increased pension membership as a result of

automatic enrolment, particularly among groups such as young adults who were less likely to be

actively saving in a private pension before the reform (Bourquin, Cribb and Emmerson, 2020).

Table 7. OLS regression results of estimated effect of local house prices in different time periods

Effect of local average house price 1997-2007 2008-12 2013-15
(£00,000s)

All —0.000 (0.004) 0.005 (0.004) 0.004 (0.003)
Heterogeneity by age:

Aged 21-25 —0.003 (0.004) —0.000 (0.004) 0.001 (0.004)
Aged 26-30 —0.000 (0.004) 0.006 (0.005) 0.006 (0.004)
Aged 31-35 0.002 (0.004) 0.007 (0.005) 0.004 (0.004)

Heterogeneity by current earnings:

Lowest earning quintile
Quintile 2
Quintile 3
Quintile 4
Highest earning quintile

Heterogeneity by sector:
Public sector
Private sector

0.009** (0.005)

~0.011** (0.004)
~0.016%** (0.004)

~0.006 (0.004)
0.010** (0.004)

~0.030%** (0.006)

0.007 (0.004)

0.004 (0.005)
~0.002 (0.005)
~0.002 (0.005)
0.010 (0.006)
0.005 (0.007)

~0.010 (0.006)
0.008* (0.004)

~0.003 (0.005)
0.005 (0.005)
0.007 (0.004)
0.006 (0.004)
0.002 (0.004)

0.004 (0.007)
0.004 (0.003)

Note: Results for column 1 are as presented in Table 4. Columns 2 and 3 report the results of estimating equivalent

regressions for the time periods 2008—12 and 2013—15, respectively. Each panel represents the results of estimating equation
[1] with additional interaction terms to examine the heterogeneity of interest. Regressions additionally control for gender-
specific age profiles, quadratic log earnings, occupation, industry, firm size, hours, and sector-specific time trends (as
described in Table 3). The number of observations for regressions for 1997-2007 is 374,584, for 200812 is 175,008 and for
2013-15is 116,886. *, ** and *** denote statistical significance at the 1%, 5% and 10% levels, respectively.

6. Discussion and conclusion

In this paper, we set out to estimate the impact of house prices on pension membership in early
adulthood. In doing so, we sought to complement existing research on homeownership decisions,
providing a broader perspective on the impact of house prices on savings decisions across an age

range in which homeownership and pension membership historically both increase sharply.

Our empirical approach exploits time-varying geographical differences in house prices and controls
for both employer characteristics (which influence the offer of workplace pension schemes) and
individual characteristics, such as age and earnings. On average, we find that the effect of house

prices is negative, but small and statistically insignificant. However, allowing the effect to vary by
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current earnings reveals a ‘U-shape’, with a small but statistically significant negative effect
concentrated amongst middle earners. Examining heterogeneity by sector of employment shows
stronger negative effects for public-sector workers, among whom an increase of £100,000 in house
prices is, on average, associated with a 3 ppt lower probability of contributing to a pension. Within the
public sector, those working in the civil service are estimated to be less responsive than those working
in the NHS, education or other non-uniformed services, which is consistent with the fact they are

required to make smaller employee contributions to their pension scheme.

These results suggest that high house prices have a small crowd-out effect on the extensive margin of
pension saving for middle earning employees. We do not seek to unpick the mechanisms for this
result in this work — in particular, whether the higher house prices increase down-payment saving that
crowds out pension saving, whether higher ongoing housing costs cause pension saving to be delayed
until later in life when earnings are greater, or whether higher housing expenditure reduces non-
housing consumption over the lifecycle and therefore reduces the need for pension saving. However,
further research to unpick the relative importance of these different effects would be beneficial. The
effect of house prices on the intensive margin of pension saving — how much an individual contributes
to a pension, rather than just whether or not they contribute at all — would be another important

avenue for future research.
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