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Abstract
We examine the effect of obliging employers to enrol employees automatically into 
a workplace pension scheme. We exploit the phased roll-out of automatic enrol-
ment, by employer size, in the first country to do so nationwide (the UK), to estimate 
its effect on pension saving among private sector employees. We find substantial 
increases in pension participation and a rise in pension saving. Surprisingly, many 
newly enrolled employees received an employer contribution substantially above 
the (very low) minimum default level. Automatic enrolment also caused the pension 
participation of those employees who were not obliged to be automatically enrolled 
to more than double.

Keywords Automatic enrolment · Private pensions · Non-wage benefits

JEL Classification J32 · D14 · J38

1 Introduction

There are concerns about individuals undersaving for retirement in countries across 
the developed world. In response, policymakers have proposed—and economists 
have studied—a large variety of schemes designed to increase saving for retire-
ment. One instrument to boost saving for retirement of particular interest is ‘auto-
matic enrolment’ (sometimes termed default enrolment or ‘opt-out’ design) where 
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employers enrol employees automatically into a workplace pension scheme, which 
employees can then choose to leave.

Although automatic enrolment has been prominently highlighted as a particular 
success story of the real-world implementation of the insights of behavioural eco-
nomics (Benartzi and Thaler 2013; Madrian 2014; Chetty 2015; Thaler 2016), until 
now almost all the evidence on the impact of automatic enrolment on participation 
in employer-provided pensions and pension saving comes from the voluntary intro-
duction of automatic enrolment by large firms in the USA (Madrian and Shea (2001) 
and Choi et  al. (2004); though Chetty et  al. (2014) study a case in Denmark). In 
many cases, these firms have introduced automatic enrolment to comply with the 
Internal Revenue Service’s non-discrimination rules (see Choi et al. 2002; Butrica 
and Karamcheva 2015).1 However, the effects of automatic enrolment on pension 
saving when employers do not voluntarily choose to introduce it (and are instead 
obliged by government to enrol their employees automatically) may be different—
particularly if employers take action to limit pension participation, such as by pro-
viding low employer pension contributions.

This paper studies the effect of obliging employers to enrol their employees into a 
workplace pension, using the first ever introduction of such a policy on a nationwide 
scale. Specifically, we exploit the phased roll-out, by employer size, in the UK of 
the obligation for employers to enrol most of their employees into a pension auto-
matically since 2012 to estimate its effect on saving in a workplace pension by pri-
vate sector employees. The roll-out from largest to smallest employers introduces 
exogenous variation in the timing of when employers were obliged to enrol their 
employees in a workplace pension scheme, which we exploit using a difference-in-
differences methodology. This paper provides the first assessment of the impact of 
automatic enrolment that allows for changes in employer behaviour in response to 
the policy in a context where those employers did not choose to introduce automatic 
enrolment. This kind of impact cannot be identified when automatic enrolment is 
introduced voluntarily by some large employers.

We find that obliging employers to implement automatic enrolment in the UK 
led to large increases in the pension participation rates and in the total contribu-
tions to workplace pensions. For targeted private sector employees, automatic enrol-
ment led to an increase of 36 percentage points in the probability of participating 
in a workplace pension scheme. By 2015, 88% of targeted private sector employees 
who were enrolled automatically were a member of a workplace pension. The larg-
est effects on pension participation are for those with the lowest participation rates 
prior to automatic enrolment: those in their 20s, lower-paid employees, those who 
have joined their employer more recently, and those employed in industries with low 
pre-reform rates of pension participation.

1 These rules essentially say that employee benefits cannot be only provided to highly paid employees. 
Since low-paid employees are less likely to enrol in a pension plan (and receive an employer contribution 
to the pension scheme) than their higher-paid colleagues, this risks companies failing to comply with 
the non-discrimination tests. Brady (2007) examines the incentive that firms have to introduce automatic 
enrolment in order to pay higher-earning employees a larger fraction of their compensation in pension 
benefits.
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The policy is found to have increased the total contribution rate to a workplace 
pension by 1.05% of earnings, compared with a pre-reform average of 7.0%, there-
fore significantly boosting pension saving. One of the reasons that automatic enrol-
ment has increased workplace pension savings is that employers’ decisions have 
boosted—rather than mitigated—the impact on pension savings. We find some 
employers enrolling their employees into pension schemes with employer contri-
butions well above the minimum contributions mandated by the government. The 
effect on pension saving was also increased due to substantial spillover effects of the 
policy. We find that the pension participation rates of workers who were not obliged 
to be automatically enrolled increased by 18 percentage points on average, thereby 
more than doubling the pension participation rate among this group.

There are a number of important reasons that we would expect automatic enrol-
ment to increase workplace pension participation. First, by defaulting employees 
into a pension scheme, automatic enrolment solves the procrastination problem (in 
which people think that in future they will save for retirement, but they are naive and 
continually put it off (O’Donoghue and Rabin 1999)). Second, because automatic 
enrolment involves default contributions and asset allocations, automatic enrolment 
makes the decision to participate less complex. Since complexity of a decision is 
known to lead to individuals putting off the decision to join (Tversky and Shafir 
1992), automatic enrolment should therefore lead to higher participation. Third, 
Beshears et al. (2009) argue that individuals may see the default options under auto-
matic enrolment as implicit advice on the best course of action. This endorsement 
(from either the employer or government) may lead to more people participating 
(and at the default contributions). Finally, there are some individuals who are auto-
matically enrolled in a pension who were not previously offered an employer contri-
bution to their pension, and now are offered at least 1% of qualifying earnings (see 
more details in Sect. 2.1). These individuals may choose to be in their workplace 
pension in order to be able to receive the (albeit small) employer contribution that 
they were not offered before.

Previous empirical evidence on the impact of automatic enrolment has been 
based on its voluntary introduction largely by employers in the USA. Madrian and 
Shea (2001) compare two cohorts of employees at a large healthcare firm in the 
USA, where the cohort hired later were enrolled automatically into a 401(k) scheme 
with a 3% default employee contribution. They find that participation rates in the 
pension scheme increased dramatically for the cohort that were enrolled automati-
cally, with 86% of employees enrolled in the 401(k) after 3–15 months, compared 
with only 37% of those who were not subject to automatic enrolment. Moreover, 
they find that the 3% default contribution was extremely salient; almost 65% of the 
cohort eligible for automatic enrolment had contributions equal to the default rate, 
and the proportion of the cohort with higher contributions fell, implying that auto-
matic enrolment led to some employees contributing less than they would have in 
the absence of automatic enrolment. Importantly, Chetty et  al. (2014) use Danish 
administrative data and find that only 15% of people respond actively to automatic 
pension contributions (by reducing other saving), implying that, for most people, 
higher pension saving due to automatic contributions is not offset by reductions in 
other saving.
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These results are of particular interest because automatic enrolment is becoming 
more popular among public policymakers internationally. Prior to its introduction in 
the UK, a small number of countries have introduced policies involving automatic 
enrolment, but they have been either partial or temporary (in Chile) or alongside a 
raft of other savings policies (in New Zealand). However, by 2017 several states in 
the USA (California, Connecticut, Illinois and Oregon) had legislated to introduce 
automatic enrolment (Munnell et al. 2016) while since 2018 new service recruits to 
the US military have been auto-enrolled into the Thrift Savings Plan (see Executive 
Office of the President 2016). Many other developed countries are also planning on 
(or actively considering) introducing automatic enrolment, including Germany, Ire-
land and Poland.

The remainder of this paper proceeds as follows. Section 2 describes the institu-
tional setting for pensions in the UK and the details of the introduction of automatic 
enrolment there. Section 3 describes the data used in this paper, Sect. 4 sets out the 
empirical strategy, and Sect. 5 presents the results. Section 6 concludes.

2  Policy background

2.1  The UK pensions policy environment

Here, we briefly set out the UK pensions policy environment. Unlike in many Euro-
pean countries, the UK government does not provide a pension at a level that pro-
vides high ‘replacement rates’ for individuals who are retiring after a full working 
life. A full public pension (known as a ‘state pension’) in the UK is £155.65 ($202) 
per week (in 2016–2017), equivalent to just under 30% of median full-time earn-
ings.2 Entitlement is accrued either by paying a payroll tax or by undertaking other 
‘qualifying’ activities such as caring for children or receiving out-of-work benefits. 
The state pension received is not related to the earnings of the individual during 
their lifetime. State pensions are not means-tested or subject to an earnings test, but 
are taxable and can only be claimed from the ‘state pension age’, which in April 
2016 was 65 for men and 63 for women and is rising over time so that it will reach 
age 66 for both men and women in October 2020. Those reaching the ‘state pen-
sion age’ with more than 10 years’ qualifying activities are entitled to some state 
pension, with the full amount payable to those who have amassed 35 years of con-
tributions. As a result, public spending on state pensions in the UK is 5.6% of GDP, 
which is slightly lower than the USA (6.7%) and substantially lower than most other 
developed countries in continental Europe (OECD 2015).

Given this relatively low level of the state pension, income from private pen-
sions makes up a large proportion of income in retirement for individuals in the 
UK. Crawford and O’Dea (2012) find that, in 2008–2009, median private pension 
wealth of those between 50 and the state pension age was £90,700 ($118,000), while 

2 We describe here the state pension system from April 2016, which will be the system for the vast 
majority of employees currently working in the UK.
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25% of individuals had private pension wealth of over £237,800 ($309,000). Indi-
viduals who contribute to a pension scheme (and/or receive contributions from their 
employer) typically make contributions to their pension scheme before income tax 
and any return from the investments is reinvested untaxed in the pension. Income tax 
is paid upon drawing a pension, although up to one-quarter of the pension pot can be 
taken free of income tax.

While a large majority of public sector workers are active members of an 
employer-provided pension scheme (85% in 2012), only 36% of private sector 
employees were in 2012; the latter figure had fallen from 50% in 1997 (Cribb and 
Emmerson 2016a). Prior to October 2012 (when automatic enrolment started), all 
employers with five or more employees were obliged, if requested by an employee, 
to facilitate participation in a pension scheme where employees’ contributions could 
be deducted directly from employees’ pay packets, although employers were not 
obliged to make contributions to a scheme.

Finally, it should be noted that prior to the introduction of automatic enrolment 
by the government, it was relatively uncommon for private sector employers to 
enrol their employees automatically into a pension scheme. McKay (2006) finds that 
only 4% of private sector employers (representing 16% of private sector employees) 
enrolled their workers automatically into a scheme in 2005.

2.2  Introduction of automatic enrolment in the UK

Following the recommendation of the independent ‘Pensions Commission’ in 2005, 
the UK government legislated in the Pensions Act 2008 to oblige employers to enrol 
most of their employees automatically into a workplace pension scheme with at least 
a minimum level of contributions. A workplace pension scheme is a scheme that 
is facilitated—but not necessarily run—by the employer. The introduction of auto-
matic enrolment was recommended due to a falling proportion of employees sav-
ing in a pension and fears of undersaving for retirement (see Pensions Commission 
2005). The obligation to enrol most employees automatically has been introduced 
gradually, starting in October 2012. Here, we set out the details of the policy as they 
were implemented by the government.

Employees are ‘targeted’ if they are aged at least 22, are aged below the state 
pension age and earn more than a given earnings level.3 Since April 2014, this level 
has been set at £10,000 ($13,000) per year. Employers can postpone automatically 
enrolling new employees for up to 3  months. Once automatic enrolment is intro-
duced by the employer, all targeted employees must be enrolled into a pension 
scheme, which they are then able to choose to leave at any point, although they will 
be automatically re-enrolled every three years.

Employers introducing automatic enrolment must enrol their employees into a 
pension with (at least) minimum levels of contributions. Up to and including March 

3 The UK government terms ‘targeted’ employees as ‘eligible’ for automatic enrolment and those who 
are not targeted as ‘non-eligible’. This is a misnomer because ‘non-eligibles’ can be, and sometimes are, 
automatically enrolled.
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2018, the minimum employer contribution was 1% of qualifying earnings and the 
minimum total contribution is 2% of qualifying earnings, where the ‘total’ is the 
sum of employee and employer contributions, including any tax relief. ‘Qualify-
ing earnings’ are earnings in a certain band set by the government. In 2015–2016, 
qualifying earnings were those between £5824 ($7600) and £42,385 ($55,100) per 
year. The minimum total contribution increased to 5% of qualifying earnings in 
April 2018 (with a minimum of 2% from the employer) and rose to 8% from April 
2019 (with a minimum of 3% from the employer). Employers can choose to enrol 
their employees automatically into schemes with higher (employee and employer) 
contributions, although they are prevented from setting the employee contribution 
rate so high as deliberately to encourage a large proportion of employees to opt out, 
although there is not an explicit cap on this.

The obligation of employers to enrol their targeted employees automatically has 
been introduced gradually since October 2012. Each employer is given a ‘stag-
ing date’. Employers must automatically enrol targeted employees from this date, 
although they can apply to postpone enrolment by up to 3 months from the staging 
date.4 This means that any employer at least 3 months past their staging date must 
have introduced automatic enrolment, otherwise they will be in breach of their legal 
obligations.

An employer’s staging date is determined by the number of employees the organ-
isation employs in April 2012, as measured by the number of employees on its Pay-
As-You-Earn scheme (the scheme by which income and payroll tax payments are 
withheld from employees’ earnings). Because employer size is measured at a fixed 
date in April 2012, it cannot be manipulated by employers as automatic enrolment is 
rolled out. Employers with 120,000 or more employees were the first employers to 
be affected, with a staging date of 1 October 2012. Over time, the obligation to enrol 
targeted employees automatically has been rolled out to affect progressively smaller 
employers. The exact timetable for the roll-out is included in Table 7 in the Appen-
dix. By April 2015 (which is the latest date covered by the data we use in this paper), 
all employers with 58 or more employees are obliged to have introduced automatic 
enrolment. By February 2018, automatic enrolment applied to all employers.

Finally, there are groups of employees who are not enrolled automatically into a 
pension scheme, but are nonetheless potentially affected by automatic enrolment. 
Individuals who earn over the earnings threshold, but are aged 16–21 or over the 
state pension age (but under 75), as well as individuals of all ages earning between 
£5824 ($7600) and £10,000 ($13,000) per year (in 2015–2016) do not have to be 
enrolled automatically; however, they can opt into joining the scheme, and if they 
do their employer must make minimum contributions. Employees earning below 
£5824 ($7600) per year (in 2015–2016) are also not enrolled automatically but can 
apply to join a pension scheme, although their employer does not have to make a 
contribution.

4 The exception to this is that if an employer has an open DB pension scheme which all employees are 
entitled to join then they can delay introduction of automatic enrolment until 30 September 2017. How-
ever, there are very few open DB schemes in the private sector.
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3  Data

The data used in this paper are from the Annual Survey of Hours and Earnings 
(ASHE), which is collected by the UK’s Office for National Statistics (see Office for 
National Statistics 2018). ASHE is a panel survey of approximately 1% of employ-
ees in Britain. Employees are included in the survey if their National Insurance 
number ends in a specific pair of digits. The survey is completed by employers in 
April of each year, and data are available from April 1997 to April 2015. The num-
ber of responses to this survey was 181,052 in 2015.5

The ASHE data include detailed information on the pay and hours of work of 
each employee, and it asks whether the employee was a member of a workplace pen-
sion scheme (‘run or facilitated by [the] organisation’). From 2004 onwards, it also 
asks how much the employer and the employee contributed to the pension. The data 
contain a number of variables on the employee, such as age, sex, occupation and job 
tenure. It also contains information on the employer, such as industry and sector. 
Using these data, we can define the set of individuals who are targeted for automatic 
enrolment: those aged 22 to state pension age, earning more than the automatic 
enrolment threshold (£10,000 ($13,000) per year since April 2014) and who have 
been working for their employer for at least 3 months.
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Fig. 1  Workplace pension participation rates among public and private sector employees, 1997–2015. 
Note: ‘Targeted’ means those aged 22 to state pension age, earnings over automatic enrolment threshold, 
working for employer for over 3 months. It does not restrict to those employers where automatic enrol-
ment had been introduced. Source: Authors’ calculations using the Annual Survey of Hours and Earnings

5 In 2007 and 2008, the ONS cut the sample size (non-randomly) by approximately 20%. The full sam-
ple was restored in 2009. For this reason, with the exception of one descriptive chart (Fig. 1), we restrict 
our use of these data to the period 2009 to 2015.
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Most importantly for our empirical strategy, the data contain a measure of the 
number of employees in the employer in each year. This measure comes from the 
UK government’s business register. This is crucial because, as was discussed in 
Sect. 2, it is the number of employees employed in April 2012 that determines when 
employers are obliged to introduce automatic enrolment. Our main outcomes of 
interest are the participation in a workplace pension scheme and the pension con-
tribution rates.6 It is instructive to show the rates of pension participation and the 
contributions to workplace pensions prior to automatic enrolment being introduced. 
Figure 1 uses the ASHE data to show how pension participation has changed from 
1997 to 2015. Public and private sector workers have had very different participa-
tion rates in pensions. The proportion of private sector employees in a workplace 
pension scheme fell from 48% in 1997 to 33% in 2012, before rising to 56% in 2015, 
indicating that automatic enrolment has potentially increased pension participation. 
Looking only at those meeting the automatic enrolment eligibility requirements 
(those aged 22 to the state pension age, earning over the threshold and in work, but 
not restricting to those employers where automatic enrolment had been introduced), 
it fell throughout the 2000s, before rising from 42% in 2012 to 72% in 2015. In con-
trast, pension participation of public sectors is much higher (at least 80% in all years 
1997–2015), though it has also risen since 2012, to reach 87% in 2015.

Table 1  Distribution of pension contributions for private sector employees, 2012. Source: Authors’ cal-
culations using the Annual Survey of Hours and Earnings

Contribution rates are expressed as weekly contribution to pension scheme divided by gross weekly earn-
ings. For employee and employer contributions, ‘None’ includes both employees who are in a pension, 
but where either the employee or employer makes no contribution to it, and employees not in a pension. 
Columns do not always sum to 100 due to rounding

Contribution rate All All targeted by April 2015: targeted work-
ers in employers with 58 + employees

Employee (%) Employer (%) Total (%) Employee (%) Employer (%) Total (%)

None 73.5 68.8 67.9 59.6 53.1 52.0
0–1% 0.3 0.3 0.2 0.5 0.4 0.2
1–2% 1.6 0.8 0.4 2.3 1.0 0.4
2–5% 12.2 6.7 2.9 18.3 9.1 3.7
5–10% 11.4 9.8 8.5 18.0 15.4 12.2
10–15% 0.6 7.8 6.9 0.9 11.4 11.0
15% + 0.3 5.9 13.2 0.4 9.7 20.6
All 100.0 100.0 100.0 100.0 100.0 100.0

6 We define an individual to be participating in a workplace pension scheme if their employer indicates 
they are a member of a workplace pension scheme and the employer does not record there being a zero 
contribution to the pension (from employee and employer combined). We calculate pension contribu-
tion rates by dividing the amount contributed by employee or employer by total pay in the pay period. 
Employee and employer pension contribution rates are top-coded at the 99th percentile of the distribution 
of the contribution rates of private sector employees who are in a pension scheme in 2012.
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The focus of this paper is on participation in, and contributions to, workplace 
pensions among private sector employees. Table  1 shows the distribution of pen-
sion contribution rates among all private sector employees (including non-partici-
pants) from employees, employers and total, prior to automatic enrolment (in April 
2012). It shows that there are very few employees with very low, positive contribu-
tion rates, which are the levels at which the minimum contributions are set under 
automatic enrolment. Looking at employee contributions, 24% of employees con-
tribute between 2 and 10%, with very few contributing more than 10%. On the other 
hand, 14% of employees have an employer contribution of more than 10% of earn-
ings. Looking only at those who are targeted for automatic enrolment working for an 
employer with 58 or more employees (and therefore auto-enrolled by April 2015), 
they are much more likely to have higher employer and employee contribution rates.

In Appendix Tables 8 and 9, we provide descriptive statistics on private sector 
employees in 2012 working in employers with 58 or more employees who are tar-
geted for automatic enrolment. They have median gross weekly earnings of £460 
($600), 61% are male, 89% work full-time, over 50% of them have worked for their 
employer for five years or more, they have a median age of 41 and they work across 
a wide range of industries, of which the largest are ‘retail and wholesale’ and ‘manu-
facturing’, employing 20% and 16% of the employees, respectively.

4  Empirical methodology

The roll-out of the obligation to enrol targeted employees automatically means that 
we can estimate the causal effect of automatic enrolment on participation in a work-
place pension, and the contributions into it, using a difference-in-differences empiri-
cal strategy. Employees (and employers) are affected by automatic enrolment at a 
given time exogenously based entirely on how many employees there were in 2012 
and the roll-out timetable chosen by the government, as described in Sect. 2.1. We 
only consider private sector employees since public sector employees had much 
higher workplace pension participation rates and many public sector pension plans 
implemented automatic enrolment prior to the latest reforms coming into effect.

Exploiting the government’s roll-out, we categorise private sector employees into 
7 ‘employer size groups’.7 The groups are shown in Table 2. These groups are deter-
mined by rules of the roll-out and aggregate together employers who face the same 
obligation (to enrol targeted employees automatically) when they are observed in 
each April. In each year from 2013 to 2015, there are some employers who have 
passed their staging date, but are not 3 months past their staging date, which means 

7 We exclude individuals who work for employers who had between one and four employees in 2012. 
This is because the pension participation and contributions rates are unlikely to evolve in a similar way to 
those for larger employers, partly because many employers with only one employee may be sole proprie-
tors. Moreover, prior to 2012, employers with fewer than five employees did not have to make payroll 
deductions to a pension scheme if requested by the employee.
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that they could have introduced automatic enrolment but they might not have 
because they might have postponed its introduction. We term these groups ‘partially 
affected’ and control for them in our analysis below.

Given this roll-out, Eq. (1) sets out the difference-in-difference specification that 
we use to estimate the impact of automatic enrolment:

We want to estimate the effect of automatic enrolment on an outcome (such as 
pension participation) y, for an individual i, working for an employer in ‘employer 
size group’ f, observed at time t. (autoenrol)ift is a dummy variable taking the value 1 
if automatic enrolment is in place in the employee’s employer when they are 
observed, and 0 otherwise. � is the coefficient of interest. It is also necessary to con-
trol for the fact that some employees work for employers that are ‘partially affected’. 
We therefore introduce a dummy variable for being ‘partially affected’, which varies 
for each year that there are people who are partially affected (2013–2015): 
2015
∑

a=2013

�a
�

partial_a = 1
�

.8

We control for fixed differences in the outcome for employees working for 
employers of different sizes using six ‘employer size group’ fixed effects �f  . We con-
trol for time using year fixed effects �t . Under this specification, we assume that 
the ‘employer size group’ fixed effects are fixed over time. This is the usual com-
mon trends assumption which says that, in the absence of the reform, affected and 
unaffected employees would see their pension participation and contribution rates 
change in the same way.

We also control for a vector of characteristics of employees and the employers 
they work for, X. These include controls for sex, age (in cubic), job tenure (three 

(1)yift = � + �(autoenrol)ift +

2015
∑

a=2013

�a
[

partial_a = 1
]

+ �f + �t + �Xift + �ift.

Table 2  Roll-out of automatic 
enrolment obligations by 
employer size. Source: Authors’ 
calculations using http://www.
nowpe nsion s.com/auto-enrol 
ment-stagi ng-dates / and the 
Annual Survey of Hours and 
Earnings

Employer size 
in April 2012

Was automatic enrolment in place in:

April 2012 April 2013 April 2014 April 2015

30,000+ No Yes Yes Yes
6000–29,999 No Partially Yes Yes
350–5999 No No Yes Yes
160–349 No No Partially Yes
58–159 No No No Yes
50–57 No No No Partially
5–49 No No No No

8 These coefficients on the partially affected dummies are allowed to vary by year because in different 
years the average gap between April and the month of the staging date (February, March or April) varies. 
Restricting these coefficients to be the same does not affect our results.

http://www.nowpensions.com/auto-enrolment-staging-dates/
http://www.nowpensions.com/auto-enrolment-staging-dates/
http://www.nowpensions.com/auto-enrolment-staging-dates/


674 J. Cribb, C. Emmerson 

1 3

dummies), dummies for working for a non-profit institution, being in a full-time 
job, the job not being the individual’s ‘main’ job and the job being temporary, 10 
regional dummies, 12 dummies for industry of the employer and 8 dummies for 
occupational category of the employee. The full list of covariates is found in Appen-
dix Table 11.

Figure  2 provides graphical evidence for the effect of automatic enrolment on 
the pension participation rate of private sector employees who meet the conditions 
for auto-enrolment.9 Each series represents employees working for private sec-
tor employers of different sizes. Prior to the introduction of automatic enrolment 
(between 2009 and 2012), the participation rates of each group move in a similar 
way, although, on average, employees working for larger employers have higher 
participation rates than those working for smaller employers. This suggests that—at 
least prior to the reform—our common trends assumption needed for identification 
of a causal effect is valid.

Fig. 2  Workplace pension participation rates among private sector employees targeted for automatic 
enrolment, by employer size in 2012. Note: Square data points indicate periods when employers were at 
least 3 months past their staging date and therefore had to enrol their targeted employees automatically. 
Circular data points indicate employers that are past their staging date, but not 3 months past their stag-
ing date and so are ‘partially affected’. Source: Authors’ calculations using the Annual Survey of Hours 
and Earnings

9 The data underlying Fig. 2, and the analysis in the remainder of the paper, include one observation per 
job rather than one observation per person. Therefore, if an individual has two jobs, they are included in 
the data twice. We do not restrict the analysis to main jobs because automatic enrolment operates at the 
‘job level’: if an individual is in a job and they meet the requirements for auto-enrolment, they will be 
enrolled automatically, even if it is not their main job.
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In Fig. 2, data points in which employees are enrolled automatically are shown 
with a square data point. Those periods in which employees are enrolled automati-
cally see far higher pension participation rates than prior to automatic enrolment, 
with participation rates under auto-enrolment of between 80 and 90%, suggest-
ing that there is a large impact of automatic enrolment on pension participation. 
Unsurprisingly, partially affected groups (denoted by circles in Fig. 2) have higher 
participation than before automatic enrolment, but not as high as when it is fully 
introduced. The primary outcomes of interest are the effects of automatic enrolment 
on the probability of participation in a workplace pension scheme and on the level 
and distribution of pension contributions. We estimate the effect on the probability 
of pension participation using a linear probability model and a probit model, and 
the effect on contribution rates (both mean and whether below different thresholds) 
using ordinary least squares (OLS). The models are estimated on data from April 
2011 to April 2015, therefore including two years (2011 and 2012) in which nobody 
was affected by automatic enrolment and three years in which progressively more 
employees are enrolled automatically. Our sample size of targeted private sector 
employees in employers with five or more employees from 2011 to 2015 is 457,443, 
working for 64,849 employers. The sample size for each ‘employer size group’ in 
each year is shown in Appendix Table 10. There are a small number of employees 
with missing pension contributions, so the sample size for the effect on pension con-
tributions is slightly smaller at 452,212.

Since automatic enrolment is implemented by employers, and they may implement it 
in slightly different ways (particularly in terms of how much they offer as an employer 
contribution), there may be a correlation in the error �ift between employees working 
for the same employer. In all our results, we therefore cluster our standard errors at the 
employer level. We show the number of clusters (employers) as well as the number of 
observations (employees) underlying each regression in the Results section.

5  Results

5.1  Effect of automatic enrolment on participation of a workplace pension

Table 3 reports the results of estimating the effect of automatic enrolment on the 
proportion of employees who are members of a workplace pension, using Eq. (1), 
with the dependent variable being a dummy indicating whether the employee is 
participating in a workplace pension. Our preferred specification is specification 
2, which estimates the effect by ordinary least squares (OLS), controlling for the 
characteristics of employees (X). We find that automatic enrolment substantially 
increases the proportion of employees participating in a workplace pension, by 36 
percentage points.10 This compares with a pre-reform (2012) participation rate of 
49% of targeted employees working for employers with 58 or more employees.

10 Almost all of this 36 percentage point increase was due to increased participation in DC pension 
schemes (a 35 percentage point effect), with only a 1 percentage point increase in participation in DB 
schemes, an effect which is not statistically significantly different from zero at standard significance levels.
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The alternative specifications in Table 3 show that this result is robust to estimat-
ing the model using a probit model (specifications 3 and 4) rather than OLS (as 
shown in specifications 1 and 2) and to not controlling for control variables X (speci-
fications 1 and 3). The full results of the OLS regression (in specification 2) are 
shown in Appendix Table 11. In all the results in Table 3, the effect of automatic 
enrolment is highly significantly different from zero (at below the 1% level).

We test the validity of this empirical strategy using a placebo test, in which we 
imagine that automatic enrolment had been introduced in exactly the same way, but 
3 years earlier. We then estimate the same Eq. (1), except using data from 2009 to 
2012 (all years are prior to auto-enrolment actually being introduced). The results of 
this test are shown in Appendix Table 12. We find that there is no evidence of any 
effect, with the tiny point estimate of 0.2 percentage points not being close to being 
statistically significant.

By 2015, targeted employees in employers of the same size had a pension par-
ticipation rate of 88%. With pension participation rates under automatic enrolment 
nearing 90%, these are very similar to the rates found by Madrian and Shea (2001) 
and Choi et  al. (2004) in their studies of US firms. However, the increase in par-
ticipation in workplace pensions caused by automatic enrolment is heterogeneous, 
which is not surprising because, prior to automatic enrolment, different groups of 
workers had very different participation rates.

Table 4 shows the effect of automatic enrolment on different subgroups. These are 
the results of estimating Eq. (1) only on given subgroups (using a linear probability 
model and including control variables). Overall, it shows that those groups that had 
the lowest pre-reform pension participation rates see the largest impact of automatic 
enrolment, but that those groups with the highest pre-automatic enrolment participa-
tion rates still have the highest rates after its introduction. For example, automatic 
enrolment increased pension participation of 22- to 29-year-olds by 52 percentage 
points, compared with a baseline of 28%, whereas the effect for those in their 40s 
was 31 percentage points, compared with a base of 56%. By 2015, the participation 
rate of targeted employees in employers with 58 or more employees was 85% for 
those in their 20s, compared with 90% for those in their 40s.

Table 3  Effect of automatic enrolment on pension participation rates of targeted private sector employ-
ees. Source: Authors’ calculations using the Annual Survey of Hours and Earnings

*** Denotes that the effect is significantly different from zero at the 1% level, ** at the 5% level and 
* at the 10% level. Probit models are estimated using maximum likelihood. Standard errors are clus-
tered at the employer level and for specifications 3 and 4 are estimated by bootstrapping the average mar-
ginal effect of automatic enrolment on pension participation 250 times. Control variables (X) are listed in 
Appendix Table 11. Sample includes all targeted private sector employees from April 2011 to April 2015

(1) (2) (3) (4)

Effect of automatic enrolment 0.365*** 0.361*** 0.376*** 0.368***
Standard error [0.016] [0.016] [0.018] [0.017]
Number of observations 457,443 457,443 457,443 457,443
Number of clusters 64,849 64,849 64,849 64,849
Estimated by: OLS OLS Probit Probit
Control variables (X) included? No Yes No Yes
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Table 4 also shows that there is a larger effect for people with low job tenure than 
for those with high job tenure—increasing the participation rate by almost 54 per-
centage points for those in their first year with an employer, compared with 27 per-
centage points for those with 5 or more years with the employer. Before automatic 
enrolment, job tenure is highly correlated with pension participation, and while there 
is still a positive relationship after automatic enrolment, it is much less pronounced.

We also divide the sample into quartiles of the weekly earnings distribution in 
each year (restricting only to targeted private sector employees) and look at the effect 
on each quartile. The effect for the lowest earnings quartile of targeted employees 
(in April 2015, this was composed of those earning between £10,000 ($13,000) 
and £16,730 ($21,700) per year) is 54 percentage points, compared with only 16 
percentage points for the highest quartile, with the participation rate for the highest 

Table 4  Effect of automatic enrolment on pension participation rates of different subgroups. Source: 
Authors’ calculations using the Annual Survey of Hours and Earnings

***Denotes that the effect is significantly different from zero at the 1% level, ** at the 5% level and 
* at the 10% level. All models are estimated by OLS including control variables (listed in Appendix 
Table 11). Standard errors clustered at the employer level. ‘Participation rate’ in 2012 and 2015 is based 
only on targeted employees working for employers that had 58 or more employees in 2012

Effect Std error Sample size Number of clusters Participation rate in

2012 (%) 2015 (%)

All 0.361*** [0.016] 457,443 64,849 48.6 88.1
Age group
 22–29 0.521*** [0.023] 94,294 24,329 27.6 85.4
 30–39 0.372*** [0.017] 116,337 25,480 48.0 88.4
 40–49 0.306*** [0.016] 124,806 25,370 56.4 89.9
 50 to state pension age 0.279*** [0.013] 122,006 23,570 57.7 88.0

Job tenure (years with employer)
 < 1 year 0.538*** [0.013] 49,771 23,459 21.6 81.3
 1–2 years 0.494*** [0.016] 54,653 25,773 30.0 86.1
 2–5 years 0.444*** [0.019] 109,154 30,377 38.2 87.3
 ≥ 5 years 0.266*** [0.016] 243,865 34,820 62.0 90.4

Earnings quartile
 Lowest quartile 0.539*** [0.035] 114,361 28,007 22.3 81.1
 Second quartile 0.457*** [0.020] 114,361 28,805 36.0 86.1
 Third quartile 0.315*** [0.013] 114,362 25,907 55.5 89.5
 Fourth quartile 0.161*** [0.009] 114,359 19,071 76.6 93.5

Sex
 Male 0.356*** [0.016] 275,633 42,758 50.0 88.7
 Female 0.369*** [0.018] 181,810 32,757 46.4 87.1

Industry’s pension participation pre-reform
 Lowest third 0.619*** [0.011] 142,384 26,149 18.7 83.9
 Middle third 0.375*** [0.038] 141,164 21,020 44.7 86.8
 Highest third 0.151*** [0.010] 141,549 13,915 75.3 92.3
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quartile reaching 94% in 2015. Consistent with this is the fact that those from lower 
occupational classes see a larger increase in pension participation as a result of auto-
matic enrolment than do those from higher occupational classes (results not reported 
in the table). There is a slightly larger impact for women than for men (although not 
statistically significantly different).

The table also shows that the effects of automatic enrolment were much greater in 
industries that, prior to the reform (i.e. in 2012), had particularly low pension provi-
sion. For those targeted employees working in industries in the lowest third of pen-
sion participation, the effect of auto-enrolment was to boost pension participation by 
62 percentage points, an impact that is even higher than the increase for those with 
the lowest earnings or shortest job tenure. In comparison, the effect of automatic 
enrolment for those from high-participation industries was 15 percentage points.

5.2  Effect of automatic enrolment on workplace pension contribution rates

While the impact of automatic enrolment on pension participation is clear, the 
impact on the levels of contributions made into workplace pensions may only be 
quite small (and could even be negative), if those who are newly enrolled into a 
pension scheme are enrolled at the legal minima (1% of qualifying earnings from 
employer, 2% of qualifying earnings in total) and if the introduction of the default 
means that some employees reduce their contributions to the default level, as is 
found in Madrian and Shea (2001).

We estimate the effect of automatic enrolment on the mean pension contribu-
tion rates (from employee/employer/total) using Eq. (1), estimated by OLS. The 
results of this are shown in Table  5. It shows that there was an increase in the 
mean employee contribution rate by 0.45% of earnings, from a baseline of 2.1% 
in 2012 (a 21% increase). The effect on employer contribution rates was larger, 
at 0.60% of earnings (although this increase is a lower fraction of the pre-reform 
mean). The effect on the mean total contribution rate was 1.05% of earnings, 

Table 5  Effect of automatic enrolment on mean employee, employer and total contribution rates to work-
place pensions among targeted employees. Source: Authors’ calculations using the Annual Survey of 
Hours and Earnings

***Denotes that the effect is significantly different from zero at the 1% level, ** at the 5% level and * at 
the 10% level. Each regression has 452,212 observations and 64,428 clusters (employers) underlying it, 
estimated by OLS including control variables (listed in Appendix Table 11). Standard errors clustered at 
the employer level. Contribution rate is the weekly amount contributed by the employee/employer to the 
pension, as a fraction of gross weekly earnings. Total contribution rate is the sum of the employee and 
employer contribution rates

Effect of auto-
enrolment

Std error Mean contribution rate of 
targeted employees in 2012 
(%)

Employee contribution rate 0.45*** [0.06] 2.1
Employer contribution rate 0.60*** [0.11] 4.9
Total contribution rate 1.05*** [0.13] 7.0
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compared with an average contribution rate of 7.0% in 2012 prior to automatic 
enrolment being introduced. All of these impacts are statistically significant at 
the 1% level. Consistent with the findings in Table 4, we find that the increases in 
total contributions are largest in the groups (such as those with low earnings and 
younger employees) that had lower contributions prior to the reform.

Because the mean contribution rate includes zeros and is affected by some 
high contribution rates (generally from Defined Benefit schemes), it is potentially 
more interesting to estimate the impact on the distribution of contribution rates. 
We do this by creating a set of dichotomous variables taking the value one if 
the individual is contributing (strictly) more than a certain share of earnings, and 
zero otherwise. We do this for all values from zero to 10% of earnings in steps 
of 0.1% of earnings. This is done separately for employee, employer and total 
contributions. The impact of automatic enrolment on these outcomes is estimated 
using Eq. 1, using OLS, and with standard errors clustered at the employer level 
(analogous to specification 2 from Table 3). The resulting estimated coefficients, 
alongside their 95% confidence intervals, are plotted in Figs. 3, 4 and 5.

In addition, on each figure in a grey dashed line, we show the simulated impact of 
automatic enrolment on the distribution of pension contributions if every employee 
brought into a pension scheme as a result of automatic enrolment was enrolled with 
minimum default contributions as specified by the government (and if there was no 
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Fig. 3  Effect of automatic enrolment on probability of employee contribution rate being greater than cer-
tain percentages of earnings, and the simulated impact if all increased participation occurred at minimum 
default contributions. Note: Each of the data points (at each 0.1% of earnings) is the coefficient on auto-
enrolment from estimating Eq. (1) with the dependent variable being a dummy indicating if the contri-
bution rate is in excess of the specified amount. Each regression is estimated by OLS including control 
variables (listed in Appendix Table 11). Standard errors are clustered at the employer level and used to 
construct the 95% confidence intervals shown in dotted lines. The grey dashed lines show the simulated 
impact on contribution rates had the entire increase in pension participation occurred at the minimum 
default contribution rates as specified by government and had no-one else changed their pension saving 
in response to the reform. Source: Authors’ calculations using the Annual Survey of Hours and Earnings
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other change in response to the policy). Comparing the estimated impact of auto-
matic enrolment (the solid black lines) with this simulated effect allows us to say to 
what extent employees are making or receiving higher pension contributions than 
the minimum defaults as a result of automatic enrolment.
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and Earnings
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There are very large increases in the proportion with low positive contribu-
tion rates, on both the employee and employer side. Figure  3 shows that there is 
an increase of 30.1 percentage points in the proportion of employees making an 
employee contribution over 0.5% of earnings. The effect on the probability of having 
an employee contribution rate of over 1% is smaller, at 10.4 percentage points. As 
shown in Fig. 4, there is a similar increase in the proportion of employees receiving 
very low employer contribution rates—an increase of 33.3 percentage points with 
employer contributions above 0.5% of earnings, but only a 13.4 percentage points 
increase with contributions in excess of 1% of earnings. This shows that the mini-
mum default of 1% of qualifying earnings as employer contribution has led to a very 
large increase in the proportion saving small amounts through a workplace pension.

However, by comparing the black lines to the simulated grey lines, Figs. 3 and 
4 also show that, on both the employee and employer side, automatic enrolment 
has caused a large increase in the proportion of employees saving well over the 
minimum contribution rates. For employee contributions, automatic enrolment has 
increased the probability of contributions above 2% of earnings by 6.0 percentage 
points and above 5% by 1.9 percentage points. These effects are statistically sig-
nificant at the 5% level. On the employee side, this means that individuals are not 
responding to the default minimum by reducing their contributions towards it, as is 
found by Madrian and Shea (2001). Instead, there is an increase in the proportion 
making contributions that are much higher than the minimum.

This is an important result, because one of the concerns with the introduction 
of automatic enrolment is the fact that it has (in some settings) led to some people 
saving less, prompting calls for other policies such as auto-escalation (see Benartzi 
and Thaler (2013)). Although our results do not rule out this behaviour, they show 
that if it is present then the lower saving is more than outweighed by the effect of 
employers and employees starting to contribute more than the minimum. One reason 
for this could be the fact that employers are enrolling their employees automatically 
into schemes with much higher employer contribution rates than the minimum and 
that they also have higher minimum employee contributions. Indeed, there are also 
significant impacts of automatic enrolment on the proportion of targeted employees 
who are receiving in excess of 2% in employer contribution (8.0 percentage points) 
and even on the proportion with employers contributing 5% or more (3.3 percent-
age points). This also shows that the results are not simply explained by employers 
choosing to move straight to the long-run minimum contribution rates.

Overall, Fig. 5 shows the effect of automatic enrolment on the total contribution 
rate—which is what policymakers may care about most given they are aiming to 
increase retirement savings. Automatic enrolment has led to the proportion with a 
contribution over 1% increasing by 31.7 percentage points, over 2% by 12.5 percent-
age points, over 5% by 6.0 percentage points and even an increase in the proportion 
with over 10% of 1.9 percentage points. All of these effects are statistically signifi-
cant at the 5% level. Overall, therefore, most of the increase in workplace pension 
contributions comes from very small contributions around the current default mini-
mums, but automatic enrolment also led to considerable increases well above those 
government minimums.
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One group where employers might have been particularly likely to have reduced 
their pension contributions in response to automatic enrolment is with newly hired 
employees. However, when we take those who have worked for their employer for 
less than a year we still find evidence of a sizeable increase in the proportion of 
employees, and of employers, who are contributing more than 2%—and more than 
5%—of their salary to a workplace pension. This is true even when looking at those 
who might be most likely to receive lower employer contributions—employees aged 
22–29, earning less than median earnings, who have worked for their employer for 
less than a year.11

Furthermore, it is notable that this increase in the proportion of employees with 
contributions in excess of the minimums is not limited only to large employers that 
have historically provided employees with pensions. Using the same difference-in-
differences methodology, and a control group of those employees working for slightly 
smaller employers, we can look separately at the impact of automatic enrolment on 
a group of large employers (those with 30,000 + employees) and a group of small 
employers (58–159 employees). The results of this are shown in Appendix Table 13.

This shows that the effect on pension participation is larger in the group of small 
employers (41 percentage points) than in the largest employers (30 percentage 
points). This is mostly as a result of smaller employers having lower pre-reform par-
ticipation rates and, to a lesser extent, lower participation under automatic enrolment 
among these employers. However, the effect on the probability of having higher lev-
els of contributions (e.g. more than 2%, 5% or 10%) are very similar across larger 
and smaller employers. This implies two things. First, of those who are brought into 
a pension by automatic enrolment, a greater percentage of those working for small 
employers end up on low contributions. Second, it also shows the increase in the 
probability of having contributions well in excess of the minimums is not limited to 
the largest employers, but is something that occurs among smaller employers too.

5.3  Effects of automatic enrolment on non‑targeted employees

Automatic enrolment potentially has impacts on those who are not targeted for 
automatic enrolment, for three main reasons. First, as described in Sect. 2, those who 
are not targeted for automatic enrolment but earn at least £5824 ($7600) per year can 
ask to be enrolled in a pension. They may want to do so (even if they did not want 
to prior to automatic enrolment) as peer effects have been shown to influence pen-
sion plan participation (Duflo and Saez 2002), so increased participation of targeted 
workers might encourage non-targeted workers to ask their employers to enrol them 
in a scheme. Second, employers automatically enrol employees when they are targeted 
and employees could continue to participate even if they are no longer formally in the 
targeted group. Although this is not a possible mechanism for some groups of non-
targeted employees—specifically those who have not yet worked for the employer for 
3 months and those who are aged under 22—it may be important for those who have 

11 These results are shown in more detail in the working paper version of this paper. See Table 11, and 
surrounding text, in Cribb and Emmerson (2016b).
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variable earnings and are automatically enrolled because at some point they earn over 
the earnings threshold. Third, employers can decide to enrol automatically employees 
who are not targeted for automatic enrolment under the legislation. There are a number 
of reasons that employers might do this, such as a paternalistic desire to provide pen-
sions to all staff, including low earners, or to reduce the administrative burden of mon-
itoring whether staff do or do not earn over the earnings threshold in each pay period.

Table 6 shows the effect on different non-targeted groups, by estimating Eq.  (1) 
on non-targeted groups from 2011 to 2015. For the first four rows of the table, we 
select those who are non-targeted for only one reason (such as being too young, but 
who would otherwise be targeted). The last row includes employees non-targeted for 
automatic enrolment for any reason. Table 6 shows that there are significant spillo-
ver effects of automatic enrolment onto groups that are not targeted for automatic 
enrolment under the government rules. Auto-enrolment increases participation rates 
by 20 percentage points for people who have not yet worked for their employer for 
3 months and by 28 percentage points for those earning under the earnings thresh-
old. The spillovers on those aged above and below the age cut-offs are smaller, but 
still sizeable, with auto-enrolment increasing pension participation by 6 percentage 
points for individuals who are aged under 22 and by 9 percentage points for those 
over the state pension age. All of these effects are statistically significant at the 1% 
level. Taking all non-targeted private sector employees together (who earn at least 
£5824 ($7600) per year), the effect is to increase pension participation by 18 percent-
age points—thereby more than doubling pension participation among this group.12

The fact that there are large spillover effects of automatic enrolment on the pen-
sion participation rates of non-targeted workers is both interesting and important, 
even though we cannot distinguish the exact mechanism that is causing it at the 

Table 6  Effect of automatic enrolment on pension participation rates of private sector employees who are 
not targeted for automatic enrolment. Source: Authors’ calculations using the Annual Survey of Hours 
and Earnings

***Denotes that the effect is significantly different from zero at the 1% level, ** at the 5% level and 
* at the 10% level. All models are estimated by OLS including control variables (listed in Appendix 
Table 11). Standard errors clustered at the employer level. Analysis restricted to those earning at least the 
lower earnings limit (LEL)—£5824 (£7600) per year in 2015–16—in the year they are observed

Non-targeted group for 
automatic enrolment

Effect Std error N Number of clusters Participation rate in

2012 (%) 2015 (%)

0–2 months’ job tenure 0.203*** [0.017] 9478 5915 10.5 32.8
Aged under 22 0.059*** [0.013] 18,476 7719 11.1 19.5
Aged over state pension age 0.087*** [0.016] 11,567 4253 29.2 38.8
Under earnings threshold 0.281*** [0.022] 51,059 14,971 18.4 52.1
All not targeted 0.178*** [0.013] 110,554 31,387 14.7 35.6

12 We do not look at the effect on those earning less than £5824 ($7600) per year. This is because histor-
ically, the ASHE data have captured those employees earning under this threshold (the Lower Earnings 
Limit, the threshold at which employers start paying employer payroll taxes) relatively poorly.
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moment. If it is that these employees are asking to participate, it cannot be that pro-
crastination was causing them not to enrol previously. However, it could be because 
the decision is now less complex, because of the endorsement factor or in order to 
receive the employer contribution. Given that there is evidence of employees not 
enrolling in pension schemes even when there are no mandatory employee contribu-
tions (see Benartzi and Thaler (2007)), it might be unlikely that employees asking to 
participate is the major driver of this impact.

On the other hand, it could be that employers are choosing to enrol their non-tar-
geted employees automatically into a pension scheme, even though this will come at 
some cost to the employer. This would be more evidence of employers choosing to pay 
more in pension remuneration than is mandated by the legislation introducing auto-
matic enrolment. One piece of evidence for this is that, when looking at the effect 
of automatic enrolment on employer contributions of non-targeted employees, the 
proportion of employees receiving more than 1% contribution rose by 5 percentage 
points, suggesting that many of those who are participating are receiving more than 
the minimum contribution. This conclusion that these results are not driven mainly by 
opting in is supported by a survey of employers undertaken by Department for Work 
and Pensions (2016) that reports only very few (5%) of individuals who are not tar-
geted for automatic enrolment elect to opt into participating in a workplace pension.

Having said this, it is unlikely that this is simply the result of paternalistic 
employers automatically enrolling employees (that they do not have to) into pension 
schemes because they believe it is good for their employees. As shown in Appen-
dix Table 14, splitting non-targeted employees into three groups based on the pre-
reform pension participation of the industry of their employer reveals that there 
have been large increases (18 percentage points) in the proportion of non-targeted 
employees participating in a pension even in those industries where pension partici-
pation was very low (below 2%) prior to the reform.13 Given that fewer than 2% of 
these employees were enrolled in a pension in 2012, it does not seem conceivable 
that it is paternalism that, in the face of automatic enrolment for targeted employees, 
leads to these employers automatically enrolling these non-targeted employees into a 
pension scheme when they are not obliged to do so.

6  Conclusion

With concerns about undersaving for retirement across the developed world, there 
is intense interest amongst economists and policymakers regarding policies that 
can boost saving for retirement. This paper has studied the first nationwide intro-
duction of automatic enrolment in which employers are obliged to enrol employ-
ees into a workplace pension scheme, which employees can then choose to leave 
if they wish. We provide the first assessment of the impact of automatic enrol-
ment that allows for changes in employer behaviour in response to the policy in a 
context where those employers did not choose to introduce automatic enrolment, 

13 This compares to an increase of 11 percentage points for those employed in industries with high pre-
reform participation.
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but instead were obliged to do it. This kind of impact cannot be identified when 
automatic enrolment is introduced voluntarily by some large employers, such as 
was studied in Madrian and Shea (2001) and Choi et al. (2004).

We exploit the gradual roll-out by employer size of the obligation in the UK 
for employers to enrol their targeted employees automatically into a pension 
between 2012 and 2015 to estimate the effect of automatic enrolment on sav-
ing in a workplace pension by private sector employees using a difference-in-
differences methodology. We find that the introduction of automatic enrolment 
substantially increases the probability of participation in a workplace pen-
sion scheme, by 36 percentage points. In 2015, after automatic enrolment had 
been introduced, the workplace pension participation rate for private sector 
employees who were targeted to be enrolled automatically reached 88%. This 
is similar to the levels of coverage delivered by automatic enrolment found in 
Madrian and Shea (2001) and Choi et al. (2004), and is despite the fact that in 
our setting automatic enrolment is an obligation imposed on employers.

The largest effects on pension participation we find are for those with the 
lowest participation rates prior to automatic enrolment: those in their 20s, 
lower-paid employees, those who have joined their employer more recently, 
and those employed in industries with low pre-reform rates of pension partici-
pation. We also find important new evidence that the policy has led to large 
increases in the participation rate of employees who are not targeted for auto-
matic enrolment, by 18 percentage points on average, likely driven by employ-
ers deciding to enrol non-targeted employees automatically as well as targeted 
employees.

These increases in pension participation have led to large increases in sav-
ing in a workplace pension by employees targeted for automatic enrolment, on 
average increasing the total workplace pension contribution rate (expressed as 
a percentage of earnings) by 1.05% of earnings, compared with a pre-reform 
average of 7.0%. This effect is large in part because a large fraction of employ-
ers are making employer contributions above the minimum mandated under 
the automatic enrolment legislation. While the minimum employer contribu-
tion was 1% of (qualifying) earnings, the proportion of employees receiving 
more than 2% of earnings as an employer contribution rose by 8.0 percent-
age points, and the proportion receiving more than 5% rose by 3.3 percent-
age points. This increase in the proportion making contributions that are much 
higher than the minimum is in contrast to the previous US evidence of individ-
uals reducing their contributions towards the default minimum (Madrian and 
Shea 2001). We also find no evidence of employers responding to automatic 
enrolment by reducing the employer contributions to newly hired employees.

Given that we find the automatic enrolment leads to an increase in the average 
amount of employer contributions that are made to their employee’s pensions, a key 
question is whether employees’ wages are reduced in response, or whether auto-
matic enrolment is financed in some other way. The increase in average employer 
contributions (of 0.6% of salary) is small relative to the variance of earnings, and 
therefore our attempts to use the same methodology and data used in this paper to 
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look at the effect of automatic enrolment on earnings leaves us with estimates so impre-
cise that we are unable to rule out wages not falling at all or falling by an amount equiv-
alent to the total increase in employer contributions. Nevertheless, it is a question that it 
is important for economists and policymakers to answer in future.

Finally, this paper only looks at the effect of saving through a workplace pension. 
It is possible that increases in saving in a workplace pension are offset by reduced 
saving elsewhere. However, given that one of the reasons that automatic enrolment is 
thought to increase pension saving is procrastination (which leads to people not join-
ing in the absence of automatic enrolment and not leaving once they are enrolled), we 
may not think that many individuals are ‘active’ enough to reduce their other saving 
in reaction to automatic enrolment (as is found by Chetty et al. (2014)). Therefore, 
the substantial increases in workplace pension participation and saving that we have 
found as a result of the UK’s implementation of automatic enrolment are likely to 
lead to many individuals having higher levels of private resources for retirement than 
they would have had in the absence of this policy.

Acknowledgements This research is funded by the IFS Retirement Saving Consortium, which com-
prises Age UK, Association of British Insurers, Chartered Insurance Institute, Department for Work and 
Pensions, HM Revenue and Customs, HM Treasury, Investment Association, Legal and General Invest-
ment Management, Money Advice Service, and Tax Incentivised Savings Association. Support from the 
ESRC-funded Centre for the Microeconomic Analysis of Public Policy (CPP) at IFS, grant reference ES/
M010147/1, is also gratefully acknowledged. We are grateful to Richard Blundell, Richard Disney, Eric 
French, Hilary Hoynes, Paul Johnson, Cormac O’Dea, Gemma Tetlow, members of the IFS Retirement 
Saving Consortium for helpful comments and participants at Netspar International Pension Workshop 
and the Royal Economic Society Conference. This work is based on data from the Annual Survey of 
Hours and Earnings, produced by the Office for National Statistics (ONS) and supplied by the Secure 
Data Service at the UK Data Archive. These data are Crown Copyright. These research data sets may 
not exactly reproduce National Statistics aggregates. Neither the ONS nor any of the funders of this work 
bears any responsibility for the analysis or interpretation of the data reported here. All errors are those of 
the authors.

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Interna-
tional License (http://creat iveco mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribution, 
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made.

Appendix

See Tables 7, 8, 9, 10, 11, 12, 13 and 14.

http://creativecommons.org/licenses/by/4.0/


687

1 3

What happens to workplace pension saving when employers are…

Table 7  Staging dates for 
introduction of automatic 
enrolment for employers. 
Source: http://www.nowpe nsion 
s.com/auto-enrol ment-stagi 
ng-dates 

The staging dates for employers with fewer than 30 employees in 
April 2012 are based on the last digits of their PAYE reference num-
ber. The staging dates of ‘new employers’ are based on when they 
first had PAYE income payable

PAYE scheme size in April 2012 Staging date

120,000 or more 1 October 2012
50,000–119,999 1 November 2012
30,000–49,999 1 January 2013
20,000–29,999 1 February 2013
10,000–19,999 1 March 2013
6000–9999 1 April 2013
4100–5999 1 May 2013
4000–4099 1 June 2013
3000–3999 1 July 2013
2000–2999 1 August 2013
1250–1999 1 September 2013
800–1249 1 October 2013
500–799 1 November 2013
350–499 1 January 2014
250–349 1 February 2014
160–249 1 April 2014
90–159 1 May 2014
62–89 1 July 2014
61 1 August 2014
60 1 October 2014
59 1 November 2014
58 1 January 2015
54–57 1 March 2015
50–53 1 April 2015
40–49 1 August 2015
30–39 1 October 2015
Fewer than 30 1 June 2015 to 1 April 2017
New employers (no PAYE income 

payable by April 2012)
1 May 2017 to 1 February 2018

http://www.nowpensions.com/auto-enrolment-staging-dates
http://www.nowpensions.com/auto-enrolment-staging-dates
http://www.nowpensions.com/auto-enrolment-staging-dates
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Table 8  Characteristics 
of targeted private sector 
employees working for 
employers with 58 or more 
employees in 2012. Source: 
Authors’ calculations using the 
Annual Survey of Hours and 
Earnings

Characteristic Percentage with 
each characteristic

Male 60.7
Works for non-profit institution 11.5
Works full-time 89.1
Job is second job 0.4
Temporary job 4.3
Industry (based on SIC2007)
 Manufacturing 15.7
 Retail and wholesale 20.4
 Transport and storage 7.3
 Accommodation and food services 4.3
 Information and communications 5.7
 Finance and insurance 6.9
 Mining, electricity and gas 1.9
 Professional, science and technology 7.0
 Administrative and support 7.1
 Education 7.4
 Health 7.0
 Other 9.4

Age (banded)
 22–29 20.9
 30–39 25.8
 40–49 27.9
 50 to state pension age 25.4

Years working for employer
 < 1 year 9.9
 1–2 years 11.4
 2–5 years 24.2
 ≥ 5 years 54.4
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Table 9  Further characteristics of targeted private sector employees working for employers with 58 or 
more employees in 2012. Source: Authors’ calculations using the Annual Survey of Hours and Earnings. 
Gross weekly pay is rounded to the nearest £ per week

Characteristic Mean Standard 
deviation

Median N

Gross weekly pay (£) 560 346 460 68,970
Member of workplace pension 0.49 0.50 0 68,970
Member of DB pension 0.18 0.38 0 68,970
Employee contribution rate to pension (% of earnings) 2.06 2.95 0 68,285
Employer contribution rate to pension (% of earnings) 4.94 7.09 0 68,285
Total contribution rate to pension (% of earnings) 7.00 9.20 0 68,285
Age (years) 40.71 11.14 41 68,970
Job tenure (months) 97.72 97.69 66 68,970

Table 10  Sample sizes: number of targeted private sector employees observed in each ‘employer size 
group’ in each year, 2011–2015. Source: Authors’ calculations using the Annual Survey of Hours and 
Earnings

Year Number of employees in employer in April 2012:

30,000+ 6000–29,999 350–5999 160–349 58–159 50–57 5–49

2011 8162 13,933 29,118 7913 10,267 1472 19,201
2012 8207 14,607 28,730 7479 9947 1470 18,403
2013 8439 14,517 30,267 7844 10,200 1499 18,925
2014 9790 14,456 30,682 8039 10,503 1563 19,184
2015 8314 14,237 29,309 7847 10,451 1680 20,788

Table 11  Effect of automatic enrolment on workplace pension participation among targeted employees: 
OLS regression results. Source: Authors’ calculations using the Annual Survey of Hours and Earnings

Independent variable Effect Standard error

Auto-enrolment (AE) in place 0.361*** [0.016]
AE partially introduced (2013) 0.067*** [0.020]
AE partially introduced (2014) 0.170*** [0.010]
AE partially introduced (2015) 0.204*** [0.015]
Year is 2012 –0.007** [0.003]
Year is 2013 –0.004 [0.007]
Year is 2014 0.002 [0.005]
Year is 2015 0.032*** [0.006]
Employer size: 6000–29,999 –0.043 [0.043]
Employer size: 350–5999 –0.037 [0.042]
Employer size: 160–349 –0.075* [0.043]



690 J. Cribb, C. Emmerson 

1 3

Table 11  (continued)

Independent variable Effect Standard error

Employer size: 58–159 –0.137*** [0.043]
Employer size: 50–57 –0.200*** [0.045]
Employer size: 5–49 –0.280*** [0.044]
Male 0.009*** [0.003]
Age –0.008 [0.005]
Age squared 0.000*** [0.000]
Age cubed 0.000*** [0.000]
Non-profit institution 0.091*** [0.008]
Full-time job 0.034*** [0.006]
Non-main job –0.146*** [0.013]
Temporary job –0.079*** [0.010]
North West 0.010 [0.009]
Yorkshire and the Humber 0.003 [0.010]
East Midlands 0.017* [0.010]
West Midlands 0.008 [0.010]
South West 0.032*** [0.009]
East 0.034*** [0.009]
London 0.033*** [0.009]
South East 0.048*** [0.009]
Wales 0.024** [0.012]
Scotland 0.040*** [0.009]
Industry: retail and wholesale –0.134*** [0.013]
Industry: transport and storage –0.035* [0.019]
Industry: accommodation and food services –0.206*** [0.012]
Industry: information and communications –0.030** [0.014]
Industry: finance and insurance 0.070*** [0.016]
Industry: mining, electricity and gas 0.103*** [0.021]
Industry: professional, science and technology –0.029*** [0.010]
Industry: administrative and support –0.167*** [0.014]
Industry: education –0.028** [0.011]
Industry: health –0.113*** [0.013]
Industry: other services –0.119*** [0.011]
Industry: other—not services –0.110*** [0.009]
Occupational group: professionals 0.061*** [0.005]
Occupational group: associated professionals 0.012** [0.005]
Occupational group: administrative/secretarial –0.017*** [0.005]
Occupational group: skilled trades –0.093*** [0.006]



691

1 3

What happens to workplace pension saving when employers are…

Table 12  Placebo test: testing 
for any evidence of an effect 
had automatic enrolment been 
introduced 3 years earlier. 
Source: Authors’ calculations 
using the Annual Survey of 
Hours and Earnings

***Denotes that the effect is significantly different from zero at the 
1% level, ** at the 5% level and * at the 10% level. Probit models are 
estimated using maximum likelihood. Standard errors are clustered 
at the employer level and for specification 2 are estimated by boot-
strapping the average marginal effect of the (placebo) policy dummy 
on pension par 250 times. Control variables (X) are listed in Appen-
dix Table 11. Sample includes all targeted private sector employees 
from April 2009 to April 2012

Specification

(1) (2)

Effect of placebo ‘automatic enrolment’ 0.002 0.002
Standard error [0.005] [0.005]
Number of observations 350,848 350,848
Number of clusters 56,308 56,308
Estimated by: OLS Probit
Control variables (X) included? Yes Yes

***Denotes that the effect is significantly different from zero at the 1% level, ** at the 5% level and * 
at the 10% level. Estimated by OLS with standard errors clustered at the employer level. This regres-
sion model uses private sector employees targeted for automatic enrolment, excluding those working for 
employers with 1–4 employees in 2012. Years included: 2011–2015. Number of observations: 457,443. 
Omitted categorical variables: year  =  2011, employer size  =  30,000  +  , region  =  North East, indus-
try = manufacturing, occupation group = managerial, job tenure = less than 1 year. Industry is measured 
using Standard Industrial Classification 2007 (main letter). Occupational group is measured using Stand-
ard Occupational Classification 2010 (one-digit)

Independent variable Effect Standard error

Occupational group: caring/leisure –0.171*** [0.012]
Occupational group: sales/customer service –0.115*** [0.008]
Occupational group: plant and machinery –0.145*** [0.008]
Occupational group: elementary occupations –0.143*** [0.008]
Job tenure: 1–2 years 0.036*** [0.003]
Job tenure: 2–5 years 0.072*** [0.003]
Job tenure: 5 years or more 0.181*** [0.004]
Constant 0.399*** [0.063]

Table 11  (continued)
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