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Methodol ogy

In our analysis we consider households in the mogulated regions of the six countries
that we study: the United States (California angakg, Canada (Ontario), Australia (New South
Wales), the United Kingdom (London), Singapore ¢8pore), and Germany (Berlin). We focus
on the early withdrawal rules of the primary em@epased defined contribution (DC) schemes
in these countries, as well as personal DC schéma¢sre largely funded by rollovers from
employer-based plans (such as Individual RetirerAenbunts in the United States). Within this
set of DC schemes, we consider all tax-advantagedelrement plans except those that accept
only after-tax contributions (such as Roth 401(&np in the United States). Whereas all six
countries permit early benefit access for disabdit terminal iliness, we focus on the degree of
early access to retirement savings permitted ipaese to a general liquidity need at various
levels of household income.

We calculate thenarginal rate of transformation (MR Detween consumption of $1 (for
general spending) funded by a withdrawal from ti@d2count prior to the retirement eligibility
age and consumption of $1 funded by a withdraveahfthe account after the retirement
eligibility age. This calculation requires knowledgf the rules regarding pension eligibility and
tax treatment of pension withdrawals and incomeaich country. To understand each country’s
pension rules, we analyzed governmental sourcelsidimg pension legislation and agency
websites, as well as industry reports and acadigeiature. To verify our tax calculations, we
used professional software for the United States@amnada (TurboTax) and free software
provided by the government for Australia (E-taxpc® early access to DC retirement savings is
fully restricted for our purposes in the United gtlom, Singapore, and Germany, we did not
need to conduct a tax analysis for these countries.

To standardize our tax calculations across coumtwe assume the household is a one-
earner married couple that files jointly, takes shendard income tax deduction, has no
dependents, rents its housing, and is not disablegse assumptions minimize differences in
marginal tax rates across age and income statesndourely by state-dependent tax credits and
deductions. We also assume that both partnergssdhan age 55 in the pre-eligible state and at
least age 65 in the eligible state. These agedatsirs ensure a change in eligibility status asros
the two states in all six countries, although the tareshold for the latter state could be set as
low as age 55 (depending on the country) with remge in results.

Finally, we assume in our baseline scenario tt@htiusehold has an annual gross
income equivalent of US$60,000 for all countrieg.d®dmparison, median household income
was US$60,190 in California and US$51,704 in Tera&013 (United States Census Bureau
2013). In Singapore, the average annualized 2012-#ome for households residing in 4-
room flats (32.6% of resident households) was US¥2Lfor the third income quintile, while
the average for those residing in 5-room and exeztiats (25.5% of resident households) was
US$82,166 for the third income quintile (DepartmehStatistics Singapore 2014a,'dh
London, 2009 median household income was £33,430@ughly US$57,209 in 2013 dollars
(Greater London Authority 2010). In Ontario, 2012dian income for “all census families” was

! The income data reported in this section are coege¢o 2013 US$ using historical exchange rates fihe
Federal Reserve Bank of St. Louis FRED Economi@@atd CPI data from the Bureau of Labor Statistics.



US$74,890, or roughly US$75,600 in 2013 dollarafiStics Canada 2014a). This estimate
excludes about 16% of the population classifietpassons not in census families,” who had
2012 median income of about US$24,000 (in 2013ads)! In 2012mediannethousehold
income in Berlin was about US$25,800 in 2013 dsl(@ffice for Statistics Berlin-Brandenburg
2013), whereaaveragegrosshousehold income in Berlin and New Lander was about
US$49,265 (German Federal Statistical Office (tegt@013). Finally, annualized 2011-2012
median income in New South Wales was US$77,768bout US$79,700 in 2013 dollars
(Australian Bureau of Statistics 2013). The dewviatbetween the median household income in
each country and our assumption of US$60,000 doeaffect any of théRT calculations.

The remainder of this appendix presents profifesach country that we study, including
general information on each country’s DC retirenmsaftemes, a summary of the eligibility rules
that apply to our analysis, and a detailed presentaf ourMRT calculations.

United States

In the United States, about half of private seatorkers participate in an employer-
sponsored retirement plan, of whom more than tviraidhare covered by a DC plan, primarily a
traditional 401(k) plan (Munnell 2014). In 2013jate employer-sponsored DC plans held $4.9
trillion in assets (34% of total private retiremeastsets) and Individual Retirement Accounts
(IRAS) held $6.5 trillion in assets (45% of totaivate retirement assets). IRAs are personal DC
accounts that are not linked to an employer; howereoming flows to IRAs are dominated by
rollovers from employer-sponsored plans (Copelad#2. There has been a significant increase
in DC plan patrticipation in the public sector ottee last decade, although the vast majority of
public pension assets still reside in defined bie@B) plans (Beshears et al. 2011).

Contributions to traditional 401(k) plans and IR#e tax-deductible, and investments
grow tax-deferred until withdrawal. Distributionsedaxed as ordinary income, and withdrawals
before age 59%2 incur an additional 10% federapenalty” There are, however, many
circumstances under which the tax penalty for earllgdrawals from 401(k) plans is waived,
including (i) the account holder has a job sepanadit or after age 55; (ii) the account holder
suffers permanent and total disability; (iii) thecaunt holder has unreimbursed medical
expenses exceeding 10% of adjusted gross incom®;(A@ the withdrawal is used to make
back tax payments resulting from an IRS lefwy;the withdrawals take the form of a series of
substantially equal periodic payments made oveisdife expectancy; (vi) the withdrawal is a
refund of excess contributions; (vii) the withdrdsvare distributions to an alternate payee under
a Qualified Domestic Relations Order; (viii) temaor relief granted to victims of designated
natural disasters; (ix) the withdrawals are useglatpinheritances to beneficiaries after the death
of the account holder; and (x) the withdrawalswesed to make certain distributions to
qualifying military reservists (Internal Revenuen8ee 2014).

Traditional IRAs carry the same early withdrawdesuexcept they do not allow penalty-
free withdrawals upon job separation at or aftexr 5. They do, however, permit penalty-free
withdrawals of up to $10,000 at any age to buyldywarr rebuild a home if the account owner has

? Throughout this appendix, we refer to the effecth@me tax rates applicable to pension withdrawatiser than
the withholding tax rates.



not owned a home in the previous two years. They allow for penalty-free withdrawals to pay
for higher education costs and health insuranceajoiras (conditional on receiving
unemployment benefits for at least 12 consecutigeks). All other IRA withdrawals before
age 59%, which may be made at any time and foreason, are subject to the 10% tax penalty.

Employers sponsoring 401(k) plans may permit laardistributions (hardship- or non-
hardship-related) while the account holder is stdrking for the employer, although they are
not legally required to do so. In-service distribos made before age 59% are subject to the 10%
tax penalty; loans are not subject to the tax pgnalless the recipient defaults on repayment.
Loans are restricted to the lesser of 50% of tletedkaccount balance or $50,000 and are
generally repayable over five years at an intei@stdetermined by the employer.

For our analysis of the United States, we assusebtbth the pre-eligible household and
the eligible household take distributions from B\Icontaining funds rolled over from a 401(k)
plan linked to a previous employer. The results ide the same if we assumed that the
household was permitted to take an in-serviceildigion from its current 401(k) plan. Inn
practice, some employers do not allow in-servictavawals, and of those that do, many place
restrictions on their use. As noted earlier, thaltamount of assets held in IRAs in the United
States exceeds that in employer-sponsored plangdn30 percent; it is a relevant withdrawal
margin for most households with retirement assetabse all 401(k) accounts at previous
employers can be rolled over into an IRA.

In calculating the effective marginal tax rate @amgion withdrawals, we use ttex rate
schedulegublished in the IRS Tax Guide for Individualsdigtermine the federal income tax
liability (Internal Revenue Service 2013bin practice, the IRSax tablesprovided in the same
document determine the actual income tax paid ginen level of taxable income. These tables
provide discrete tax amounts that apply to taxalemes within a certain range, as opposed to
a rate that is assessed on each dollar of taxatdene. For instance, according to the tax tables,
taxable income between $10,000 and $10,049 is cuigj@ tax of $1,003. For our calculations,
we apply the underlying marginal tax rate (10%his €xample) from the tax schedule to each
dollar of taxable income within this range, so tthegt tax on $10,000 of taxable income is
$1,000.00 and the tax on $10,049 of taxable incisr$d,004.90. Similarly, we phase out the
Earned Income Tax Credit (EITC) linearly, as opposeadhering to the discrete amounts
provided in the EITC table (Internal Revenue Send013a). This ensures that there are no large
jumps in the figures we plot below.

We perform separate calculations for the two mogufated states: California and
Texas. Both of these states are unique in thatd@aia is one of only two states to our
knowledge that levies its own tax penalty on edr$jributions (2.5%) in addition to the 10%
federal penalty; while Texas is one of seven states with no $tateme tax (two additional
states do not tawageincome) (Intuit TurboTax 2014). Texas (Figure S)llustrative in that it
allows us to focus solely on the incentives buitbithe federal tax system. California (Figure

* Our tax calculations for the United States apphytifie 2013 tax year, which coincides with the 26a@ndar year.
* Nebraska imposes a tax penalty on early withdraeaisl to a specified percentage (29.6% in 201#hefederal
tax penalty (Nebraska Department of Revenue 2014).



Al), on the other hand, illustrates the combinddatfof both federal and state income taxes,
along with both federal and state penalties forgligible pension withdrawals.

The figures we show plot thdRT between the withdrawal-funded consumption of pre-
eligible and eligible households for different lissef pre-eligible household income. Our
baseline scenario is when both the pre-eligiblethectligible household have incomes of
US$60,000. This corresponds to the left-most pamthex-axis in all of the figures that follow.
We place the figure for Texas in the body of thpgra- Figure 3 -- and we place the figure for
California in this appendix: Figure A1. TIMRTIis 0.88 in Texas and 0.85 in California. That is,
the pre-eligible household in these states canuwoa88% (Texas) and 85% (California) of
what the eligible household can consume out of ggimal $1 withdrawal from its retirement
account. In no other country that we study doesviRa of the primary employer-based DC
scheme exceed zero (with a zero income shbck).

Thex-axis in the figures measures the magnitude oh#wative transitory labor income
shock experienced by the pre-eligible householdv@snove to the right, this negative income
shock increases from US$0 (the far left) to US$80,@he far right), at which point the pre-
eligible household has no income. In both Texas@aldornia, theMRT is either flat or
increasing with the size of the income shock witle exception: the region where AGI is
between US$13,350 and US$19,680, which is wher&kR€ (a refundable tax credit for lower-
income workers) phases out. When AGI, which inctugension withdrawals, is less than
US$13,350, the EITC is determined solely basednopl@yment income, which excludes
pension withdrawals. Once AGI exceeds this threshbbecomes the income measure used to
determine the EITC, and pension withdrawals redneeamount of the credit. In general the
MRTs are similar across the two states, although gressive state income tax in California and
the lack of a state income tax in Texas makedMR@ greater at lower levels of income in
California, despite the 2.5% tax penalty on eaihdrawals. TheMRT in both states hovers
close to or above 1.0 once income falls below USE® (corresponding to an income reduction
of US$40,320) and increases to 1.06 in Texas atlith.California when income falls to $0
(corresponding to an income reduction of US$60,000)

Canada

About one-third of the Canadian labor force, ompé@cent of employed workers, are
covered by workplace pensions, or Registered Peridens (RPPs) (Ambachtsheer 2009;
Government of Canada Office of the Chief Actuar§£0 Among these covered private (public)
sector workers, about 48 percent (94 percent)@rered by DB plans, and about 52 percent (6
percent) are covered by DC or other plans. Padiimp in these plans is often mandatory, and
employer contributions are required. Similar talitianal 401(k) plans in the United States,
employee and employer contributions to DC RPPsaareleductible, investment earnings grow
tax-deferred, and distributions are taxed as orglimcome. RPPs must comply with the
provisions of the federdhcome Tax Acto receive tax benefits, but the minimum standéods
design, funding, communications, and administratosrmost plans are established by provincial

® As discussed in the next section, the only paaéetiception to this finding is group RRSPs in Gmavhich are
not subject to pension legislation.



legislation (Van Riesen 2008¥or this analysis, we have focused on the proairepislation
of Ontario, established under tRension Benefits AétOntario’s RPP membership accounts for
more than 35% of total RPP membership in Canaddi$8ts Canada 2014b).

In Ontario, vested funds in DC RPPs may in genewabe accessed until age 55, ten
years before the normal retirement age. Vested giPitipants who separate from employment
may generally (i) leave their balances in the piatil becoming eligible or deciding to receive a
benefif; (ii) transfer their balances to a new employetan; (iii) purchase a life annuity that
commences no earlier than the plan’s eligible egtgnt age; or (iv) transfer their balances to a
locked-in retirement account (LIRA) or a life incerfund (LIF). LIRAs are accounts that allow
for continued tax-deferred growth but do not acagpitributions or permit withdrawals (except
under the conditions described below). By age tidd$ in a LIRA must be transferred to a LIF
or used to purchase an annuity. LIFs are incomddimat provide a regular stream of retirement
income once the original pension plan eligibiligeehas been reached. They have both a
minimum withdrawal percentage and a maximum with@igoercentage that increase with age.

Since December 21, 2010, Ontario has permitted LiRWers to withdraw up to 50% of
their LIRA balances upon transfer to a LIF, as lasghe holder is at least 55 years old and the
distribution is made within 60 days of the transfidrose with less than C$21,000 (in 2014)
across all of their locked-in accounts may alsddriaw all of these balances if at least age 55.

There are several financial and non-financial Haigdprovisions that allow early
distributions from LIRAs before age 55 (Financiarn8ces Commission of Ontario 2014). These
distributions are also taxed as ordinary income fiimancial hardship provisions allow for early
distributions if (i) the account owner has low egfgel income; (ii) the distributions are used to
pay for outstanding medical expenses, includingvations to a principal residence for medical
reasons; (iii) the distributions are used to payfifst and last month’s rent payments for the
account owner’s principal residence; or (iv) theamt owner is in arrears of rent or in default
on a mortgage. These withdrawals may be made froateount only once a year (unless for
outstanding medical expenses) as a lump sum thatited to a minimum amount of C$500 and
a maximum amount that is set as a percentage ofeéaes Maximum Pensionable Earnings
(YMPE).? The non-financial hardship provisions allow eatistributions in cases of (i) terminal
illness that reduces life expectancy to two yealsss; (ii) emigration from Canada as a non-
resident for at least 24 months; or (iii) exceassfers to LIRAs exceeding fedehatome Tax
Actlimits. Under the first two conditions, the entvalance may be accessed; under the third
condition, only the amount of the excess transfay tre accessed.

Finally, effective July 1, 2012, a new provisionsasdded to thBension Benefits Act
allowing separated vested DC RPP members with atdmlances that are less than 20% of the

® A minority of RPPs are regulated under federal jmemkegislation.

" ThePension Benefits Act @vailable athttp://www.e-

laws.gov.on.ca/html/statutes/english/elaws_stat@@s08 e.htm

® Currently, DC RPP members cannot receive retireineome directly from the plan. However, Bill 120
(legislated in 2010) amends tRension Benefits Atb allow members to establish a variable accoutitiwihe DC
RPP to receive income directly from the plan. Tdrisgendment has not yet been proclaimed.

° The YMPE is defined under the Canada Pension Blanntributory public pension plan covering workiersll
Canadian provinces except Quebec. The YMPE was @881n 2013.




YMPE in the year they separated from employmentitbdraw all of these funds at any age.
The funds may be accessed as a lump sum at anytitrensferred to a RRSP (described
below) within the first 90 days of receiving thetiop. Employers are not required to offer this
withdrawal option; they are also allowed to makesthwithdrawals mandatory (Financial
Services Commission of Ontario 2013).

Another DC savings option in Canada is the Regst&etirement Savings Plan (RRSP),
an individual retirement account that may be operadately through a financial institution
(“individual RRSP”) or offered through an employ&agroup RRSP”). RRSPs must be registered
with the Canada Revenue Agency (and thus are dubjéve federalncome Tax Acf) but are
not subject to pension legislation (Van Riesen 2088)such, these plans are less regulated than
RPPs. Unlike RPPs, group RRSPs are typically valynto not require employer contributions,
allow for distributions at any age, and do not regjany benefits to be taken as an income
stream. However, employers can and typically doelastrictions on early access to these
funds, at least until separation from employmemdéf thelncome Tax A¢gemployers may not
make direct contributions to group RRSPs; instdaly must increase an employee’s gross
salary by a set amount and then transfer this amotmthe employee’s RRSP account (Frenken
1995). These contributions are included in the eyg®’s taxable income and are subject to
payroll taxes, unlike contributions to RPPs. Thekyee may later deduct these contributions
up to the RRSP deduction limit (18% of the previgaar's earnings up to C$23,820 in 2013).
This limit is reduced by employer and employee gbations to RPPs; however, the difference
between the maximum limit and actual contributionany year can be carried forward to
increase the contribution limit in future years.thidrawals from RRSPs are subject to ordinary
income taxes. Tax- and interest-free loans maykentfrom RRSPs for first-time home
purchases under the Home Buyer’s Plan (repayal@e dvyears beginning two years after the
withdrawal) or to finance education or training enthe Lifelong Learning Plan (repayable over
ten years beginning five years after the withdrawal

For this analysis, we focus on DC RPPs, since #ineysubject to Ontario’s pension
legislation, are typically mandatory, and requingpgoyer contributions. Unfortunately, Statistics
Canada’s Pension Plans in Canada database, thkenoeat source of pension data in the
country, provides plan and membership data on RRPsot on group RRSPs (Baldwin
forthcoming). This makes it difficult to quantifize relative importance of the two systems. In
2012, there were about 1.63 million members in RFiEEDC components (Statistics Canada
2014c). A recent government estimate suggestsrilthe same year, there were about 1.50
million separate participants (those who do notigigate in a RPP) in group RRSPs and/or
Deferred Profit Sharing Plans (DPSPs) (Governmé@tamada Office of the Chief Actuary
2014)!* Data comparing assets are even harder to con@rgysource is Canadian Institutional
Investment Network (2013), which summarizes suda&y from nearly 400 firms with
employer-sponsored DC plans. Among the surveyednizgtions, 27% offer only a DC RPP,

1% For provisions in théncome Tax Agpertaining to RRSPs, see Canada Revenue Agency,24Z2R9,” available
at http://www.cra-arc.gc.ca/E/publ/tp/ic72-22r9/ic7 @2 .html.

"' DPSPs, in which an employer allocates a sharemfgiofits to employees in a trust account, are abst subject
to pension legislation and may allow an employeeitbdraw all or part of her account while still aative
employment (Service Canada 2014).




15% offer only a group RRSP, and 59% offer bigtAssets under management in the average
surveyed DC RPP were over five times the amouasséts in the average group RRSP. If group
RRSPs were considered to be part of the primaryjarapbased DC scheme in Canada, these
plans would be the only caveat to our finding that United States is the sole country where the
MRT does not equal zero at higher levels of income.

One feature relevant to our analysis of RPPs irafimts the “low expected income”
financial hardship withdrawal provision that allowslividuals of any age to make a withdrawal
from a LIRA, which typically contains funds roll@der from RPPs. Under this provision,
individuals can access their LIRA for any purpdgéeir total expected (self-reported) income
in the next 12 months is less than 2/3 of the YME%£51,100 x 2/3 = C$34,067 in 2013)
(Financial Services Commission of Ontario 2014)thakiawals are limited to the difference
between 50% of the YMPE and 75% of total expeatedme in the next 12 months (with a
minimum withdrawal amount of C$508)We assume that the pre-eligible household accesses
funds previously rolled over from a DC RPP to a Al&sing this financial hardship withdrawal
provision. For the eligible household, we assuna¢ titte household transfers rolled-over DC
RPP funds within a LIRA to a LIF and then exercidesoption to access part of this transfer as
an immediate lump sum. Figure 1 presents our caioms under these assumptions.

Figure 1 shows th®IRT between the withdrawal-funded consumption of pigikde and
eligible households in Canada for different assummgtabout pre-eligible household income
relative to our pre-specified benchmafk®In contrast to the United States, M&Tin our
baseline scenario (income of US$60,000) is zem-gtigible households cannot access their
balances at all outside of the limited exceptiooi®d above. Given the relatively stringent
eligibility requirements for the low expected incemvithdrawal provision, thBIRT remains
zero as the size of the negative income shockaseeuntil household income in the pre-eligible
state falls below US$32,428. At this point, MBT jumps to 1.11 and remains above 1.0 at most
lower levels of income as well. Reductions in ineogenerally result in a high®tRT, although
this pattern is not monotonic for several reas@msilar to the EITC in the United States, the
Working Income Tax Benefit (WITB) for lower-incommeorkers phases out based on total
income (which includes pension withdrawals) betwienrange of US$14,572 and US$26,203,
creating an implicit tax on pension withdrawalan@arly, the phasing out of the Ontario basic
income tax reduction, the Ontario Sales Credit, thedOntario Energy and Property Tax Credit
at lower levels of income create additional taxesvithdrawals. Finally, the Ontario health

2 Of the employers sponsoring a group RRSP, 58% raamtribution to the plan (whereas employer
contributions are mandatory for RPPs).

 Given these restrictions, withdrawals can only zelenwhen expected income in the 12 months following
application falls to C$33,400: (50% x C$51,100y5% x C$33,400) = C$500.

" Our tax calculations for Ontario apply for the 208 year, which coincides with the 2013 calendsaryWe
convert from C$ to US$ using the average daily erde rate over this period (1.03 C$ to 1 US$). &the “low
expected income” withdrawal provision requires minm withdrawals of at least C$500, we calculateMiRer
based on the effective marginal tax rate on thiedakar of a C$501 pension withdrawal.

' In addition to TurboTax, we have also used Kevitiilyin’'s Canadian Tax and Credit Simulator (CTa@S)
construct this figure. The version constructed gi€TaCs is nearly identical to the TurboTax versi@played in
Figure 1. The trivial differences can be explaibgdhe fact that we used a release of CTaCS thaitcwaent
through the 2011 tax year (whereas our TurboTalkysisaapplies for the 2013 tax year) and in thecpss of being
updated to include certain provincial income taduations for low income households.



premium is levied at a 6% rate on income betweefll8®32 and US$23,785, but then changes
to a flat amount (C$300) for income between US$23 and US$32,247 (at which point the
household is no longer eligible for a withdrawalhis shift removes the health premium’s
impact on the effective marginal tax rate on pemswithdrawals within the higher income range.
The CanadiaMRT reaches its peak of 1.50 when income falls bel®&$14,572. Note that this
MRT is substantially higher than the maximum MEBT.

Australia

Over 90 percent of employed Australians save forer@ent in a superannuation fund
(“super”), which is a tax-advantaged private retiemt plan with mandatory employer
contributions (Agnew 2013f Employees may also make voluntary income tax-détlecr
after-tax contributions to their super. The vasjamty of active employees participating in
employer-sponsored retirement plans are membdd<adr hybrid plans.

For this analysis, we assume that the household saper funded solely from income
tax-deductible contributions (which include emplogentributions):” These contributions are
not taxed as ordinary income. Instead the corioha are taxed (when contributed) at a rate of
15 percent (30 percent if income exceeds AU$300,08Gstralian Taxation Office 20145,
Eligible distributions from supers are tax-freesatige 60 and predominantly taken as lump
sums or account-based pensions (Chomik and Piggag). Super members may access their
balances when they reach the preservation agee(tlyr55, increasing to 60 for those born after
June 30, 1964) if retired from the labor forcewdren they reach age 65, regardless of work
statust® There are also several exceptions allowing ealieess (detailed in the next
paragraph). Lump sum withdrawals made before thsgovation age are taxed at the lower of
the individual’s marginal tax rate and 20 perceghig the Medicare levy). Lump sum
withdrawals made between the preservation age gm@@ are tax-free up to an inflation-
indexed lifetime cap (AU$180,000 in 2013), and essceimp sums above this cap are taxed at
the lower of the individual’s marginal tax rate dtfsipercent (plus the Medicare levy). Annuities

'® The Superannuation Guarantee program that manplavese retirement provision commenced in 1992 éBwtn
and Piggott 1999). It complements the first pib&retirement savings, which unlike the public éags-based
schemes in many countries, is a means-tested “&gsiéh” that phases out at higher levels of assetgetirement
income. Generally, an employer must make mandatapgr contributions for all employees age 18 arat 0
earning AU$450 or more per month (regardless ofthdrethe employee is a full-time, part-time, orwasworker).
An employer must also make contributions for empls/under age 18 who earn AU$450 or more per naorith
work at least 30 hours per week. The current engslogntribution rate is 9.5%, increasing to 1292DB25.

\We do not consider after-tax contributions, which made by less than 20% of employees (Australiaredu of
Statistics 2009). Unlike withdrawals of tax-dedhigicontributions, withdrawals of after-tax contriltons are never
taxable. Withdrawals from accounts containing lattideductible and after-tax contributions are thlzased on
the proportion of each component in the accouet, (vithdrawals may not be taken solely from therafax
component).

¥ About 10 percent of super members, nearly all dttviare public servants, participate in “untaxed® Buper
schemes. Unlike in the funded DC arrangement tieatemsider, employer contributions in these scheanesot
made until a benefit becomes payable and no cariilis or earnings tax is paid. As a consequerergfit
payments are taxed at a higher rate. The majofittyese plans are closed to new entrants.

¥ Individuals who have reached the preservation ageaccess their super without retiring if usingrartsition to
retirement income” drawdown stream. Those who swjitdbs after age 60 may also access accounts fremopis
employers.



received before age 60 are taxed at the individuaBrginal rate (plus the Medicare levy), minus
a 15 percent tax offset if the individual has restthe preservation age.

Exceptions that permit access to super beforerbgepvation age include (i) becoming
disabled or terminally ill (if temporarily disabledn individual may usually only receive an
annuity for as long as she is unable to work; rhpenently disabled, an individual may take an
annuity or lump suff; and if terminally ill, an individual may taketax-freelump sum); (ii)
qualifying under “compassionate grounds” as deteeahiby the Department of Human Services;
(ii) qualifying under severe financial hardshipdetermined by the plan trustee; (iv) payment to
a beneficiary following the death of an account eth (v) temporary residents permanently
leaving Australi& or (vi) cashing out a balance of less than AU$RDOwing a job change.

Qualifying early withdrawals under the “compasstengrounds” exception are generally
restricted to medical treatment or transport, meayggassistance, disability-related home or
vehicle modifications, palliative care, and funesapenses for a dependent (Australian
Department of Human Services 2014a). The seveaadial hardship early withdrawal provision
is limited to individuals under age 55 and 39 weeks receive government income support
payments for at least 26 consecutive wedRzhis provision allows withdrawals of between
AU$1,000 and AU$10,000 to cover reasonable and idmabe family living expenses. Eligible
expenses include general outstanding bills, outstgnnsurance premiums, necessary motor
vehicle repairs, education expenses, outstandirjcalebills, minimum outstanding mortgage
payments, and essential household goods. Thesdranthals must be approved by the plan
trustee.

For this analysis, we assume that the pre-elidiblesehold is able to exploit this
financial hardship provision after becoming unengptband receiving Newstart Allowance,
Australia’s version of unemployment benefits, fotemst 26 weeks (when annual employment
income has been halved). In 2014, the maximum NewAatlowance benefit for a married
couple is AU$931 per fortnight (or AU$465.50 perekg (Australian Department of Human
Services 2014b). This amount is reduced in accaalanth an asset test and an income test that
considers income earned during the benefit repapod (there is no look-back period). We
assume that each reduction in employment inconpagied on the-axis of Figure 2
corresponds to a period of unemployment in whiehgte-eligible household receives the
maximum Newstart Allowance benefit in the backgrburor instance, when employment
income falls to US$45,000, or % of the starting anmtpwe assume that the household accrues
[(1 — %) x 52 weeks x (AU$465.50)] in Newstart Allance benefits. The eligible household,
being at least age 65, is able to make tax-frelednatwals from the super for any reason.

% For withdrawals on account of permanent disabligjore age 60, a 15% tax offset applies if the pentris
received as an annuity.

*1|f the beneficiary is a dependent of the deceaseduat owner, the inheritance is tax-free if taksra lump sum.
If taken as an income stream, the payments arfreéaxf either the deceased account holder or émeficiary is at
least 60 years old; if both are under 60 yearstbklpayments are taxable as ordinary income nari&% tax
offset. If the beneficiary is not a dependent,itifeeritance may only be taken as a lump sum ataked at the
lower of the individual’s marginal tax rate and 1§tus the Medicare levy).

* These payments are receivable as lump sums andl &:88%, regardless of age.

> A similar provision is also available to individsakho are at least age 55 and 39 weeks if thegatrgainfully
employed and have received income support paynien least 39 cumulative weeks since turning 55.
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Under these assumptions, M&T in Australia starts at zero in the baseline sdereanrd
remains so until employment income has been hglw&$30,000), at which point tidRT
jumps to 0.77* TheMRT increases as employment income falls with the gtime of a slight
dip resulting from a change in the Medicare lewonira 1.5% rate on total income to a 10% rate
on income within a lower threshold. TMRT increases to 1.0 once employment income reaches
US$9,664 and the household’s marginal tax rate fallD%. Had we barred this household from
receiving income support payments, early supersscaelower levels of income would be
prohibited, and th&RT would remain zero across the income distribution.

United Kingdom

In 2012, about 47% of workers in the United Kingdpanticipated in an employer-
sponsored retirement plan, split between DB occopat plans (28%), DC occupational plans
(7.0%), group personal pension plans (6.7%), gstakeholder pension plans (3.5%), and
unknown pension plans (1.3%) (United Kingdom OfficeNational Statistics 2013).
Additionally, 7 percent of people aged 16 to 64unbérily contributed to an individual personal
pension accourft Group personal pension plans are individual, @vaataged DC accounts
that are linked to an employer. Group stakehol@gispn plans are similar to group personal
pension plans, but they have minimum standardsystite government, including limited
management fees and the ability to switch providérso charge. Contributions to all of these
plans are tax-relieved, investment earnings growdeferred, and distributions are taxed as
ordinary incomé?

Beginning in 2012 and following a phased-in schedtending through 2017,
employers will be required to automatically enralbst employees into a qualifying tax-
registered occupational plan (DB or DC) or a DC ygr-sponsored personal plan (The
Pensions Regulator 2014). Employers may choosertdl @mployees in the National
Employment Savings Trust (NEST), a centralized D established by the government that
carries no initial charges or administrative femsdmployers and a simple charging structure for
employees.

* Our tax calculations for Australia apply for thel2(ax year, which extends from July 2013 to Jubie42 We
convert from AUS$ to US$ using the average dailyhexwge rate over this period (1.09 AU$ to 1 USH)c8ithe
severe financial hardship withdrawal provision tlvatconsider requires a minimum withdrawal of ALGED, we
calculate theMRTbased on the effective marginal tax rate on teedallar of a AU$1,001 pension withdrawal.
 There are two pillars of public retirement provisia the United Kingdom: the Basic State Pensidigtebenefit
based on years of contributions, and the StaterfBeleension, an earnings-based scheme that repleec&tiate
Earnings-Related Pension Scheme in 2002. The $68&l Security Act made it possible for employeifering
occupational DC plans and employees opening indaligersonal pension accounts to “contract outhefpublic
earnings-based scheme beginning in 1988 (Liu 1®@neeting minimum standards, these plans colidtgute
for the second layer of public provision. Since 20dnly DB plans have been eligible to contract &ar people
reaching the State Pension age after April 20X6Bisic State Pension and State Second Pensiobewill
consolidated into a single-tier system and coritigatut will no longer be an option (Towers Wat&iri4).

*® There are two types of tax relief arrangementgéarsion contributions: net pay and relief at soutdader the
net pay arrangement, employee contributions ahg fak-deductible from income up to the contribatiamit.
Under the relief at source arrangement, contrilmgti@re taxed at the employee’s marginal rate ,Heuptovider
adds tax relief directly to the employee’s pensionount at the “basic” marginal tax rate. The ewygdocan later
claim additional relief when filing income taxesstiie is subject to a higher marginal tax rate tharbasic rate.
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Funds in occupational and personal pensions malentigally accessed until age 55 at
the earliest (rising to age 57 by 2028), excepeunide circumstances described in the next
paragraph. Beginning at age 55, 25% of plan bakanwey be accessed as a tax-free lump sum;
the remaining 75% may be received through (i)@adifinuity; (ii) a “capped drawdown”
approach; (iii) a “flexible drawdown” approach; @r) a lump sum. The first three options are
taxed as regular income; lump sums are taxed &¥%arate. Exceptions to the 55% tax include
lump sums from combined pension accounts holdiftlyQE® or less, lump sums from individual
workplace pensions holding £10,000 or less, anglaoms from up to three personal pension
plan accounts holding £10,000 or less, if the aotbolder is at least 60 years old. The capped
drawdown approach sets a maximum annual withdrbmélequal to 150% of an equivalent
single life annuity. The flexible drawdown approaaihich may only be utilized by individuals
with at least £12,000 in guaranteed annual pensmme, allows withdrawals with no
maximum limit. Beginning in April 2015, individualisill be able to access the remaining 75%
of their balances (after receiving the first 25%aaax-free lump sum) as a lump sum subject to
ordinary income tax rates.

The only exceptions to the age 55 eligibility regment are for those who qualify under
“ill health” or a “protected pension age.” To gdiplunder the ill health exception, an individual
must have a mental or physical illness that rendersncapable of carrying out her job until she
reaches the eligible retirement age (as deternmbgexiphysician). The standard tax rules apply
to withdrawals under this condition unless life egfancy is reduced to less than one year, in
which case all withdrawals are tax-free. The pr@@@ension age provision applies to certain
individuals who were exempt from the normal minimpansion age increase (from 50 to 55) in
April 2010.

In contrast to the countries discussed so farMR@ equals zero at all levels of income
for our representative household in the United idomg: under no circumstances may DC
retirement funds be accessed early to service ergeliquidity need.

Singapore

In Singapore, the vast majority of retirement sgsiare made through the Central
Provident Fund (CPF), a compulsory savings plah titee separate accounts: the Special
Account (used for retirement savings and investinéme Ordinary Account (used to buy a
home, finance education, pay for CPF insurancestor transfer funds to the Special
Account), and the Medisave Account (used for medigpenses and approved medical
insurance). The Ordinary Account may be accessedghout the working life to finance
education at qualifying institutions (limited to%0of the balance) or to buy a home and service
its mortgage payments. Funds used for education peusepaid (with interest) within 12 years
of completing or leaving a course of study; fundsdifor home purchases must only be repaid
upon sale of the honfé The Medisave Account is also completely liquicbtighout the
working life for approved medical expenses or iasge and does not require repayment. Funds

7 In reallity, these housing loans typically spanlifeecycle since households can continue to draw &mRds for
subsequent home purchases.
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in the Special Account may not be accessed urgil5ggat the earliest. All contributions,
investment earnings, and eligible withdrawals areftee.

Required contributions to the CPF currently to&#a3of covered wages (consisting of
20% employee contributions and 16% employer coutioins) until the employee reaches age
50, at which point both the employee and emplogetribution rates begin to decline. The
Ordinary Account receives a greater share of doutions than the Special Account and
Medisave Account combined throughout most of thekimg career. Savings in the Ordinary
Account earn a minimum credited return of 2.5%, sawings in the Special Account and
Medisave Account earn a minimum credited returd%f The first S$60,000 of combined
balances (with up to S$20,000 coming from the GndirAccount) receive an additional 1%
return. CPF members may also choose to self-irkiest Ordinary Account and/or Special
Account savings in a range of investments, forgsirgguaranteed floor on returffs.

Upon reaching age 55, the Ordinary and Special Atisoare consolidated to form the
Retirement Account, up to the legislated MinimumnmS$$148,000 in 2013). Any excess
balances in the Ordinary and Special Accounts aboy®inimum Sum may then be
withdrawn, conditional on also first securing thedisave Minimum Sum (S$40,500 in 2013).
Excess balances in the Medisave Account above #diddve Minimum Sum may also be
withdrawn if the regular Minimum Sum has been riet. those who are unable to meet the
minimum sums, the maximum withdrawal permitted fritv@ Retirement Account at age 55 is
S$5,000%° These withdrawals may be made at any time betagers5 and the drawdown age
(currently 64, increasing to 65 in 2018). Savingthie Retirement Account are guaranteed an
interest rate of at least 4%. Beginning at the di@awn age, funds from the Retirement Account
are used to pay monthly income for life (i.e., anuity) >

* Members must satisfy a minimum balance requirerae8§20,000 (S$40,000) in the Ordinary (Speciajdmt
to be eligible to self-invest funds from this acobu

* These withdrawal provisions apply to CPF membensinig 55 after 2012. Those who turned 55 betwe8v 1
and 2009 were able to withdrawal 50% of their tatadount balances at age 55 regardless of whétbgmntet the
minimum sum requirements (Agarwal, Pan, and Qia¥20This percentage declined by 10% each subséque
year (i.e., 40% for those turning 55 in 2009, 3@¥those turning 55 in 2010, etc.) until Januargd13, when the
current rules became active.

** CPF members born after 1957 are automatically glace'CPF LIFE,” a mandatory annuity scheme, ifithave
at least S$40,000 in their Retirement Account at®or at least S$60,000 in their Retirement Aotatithe
drawdown age. Those who are not placed on CPF [dRE do not choose to opt in) receive phased wathdl
payments from the Retirement Account over aboute2lis (or until the balance is exhausted) beginatrte
drawdown age. Members in the CPF LIFE scheme magsghfrom one of two plans (“CPF LIFE Standard” or
“CPF LIFE Basic"), which differ based on the sifelee monthly payments (higher under the Standéad)p
relative to the bequest (higher under the Basin)plghe Standard plan commits funds from the Rstnet Account
worth up to half the Minimum Sum to an annuity prem at age 55; the remainder of the Retirement Aot
committed to the annuity one to two months befaeedrawdown age. Beginning at the drawdown ageatinaity
begins to pay a monthly income for life. Any unusathuity premiums are refunded to heirs as a beéafies the
member’s death. The Basic plan commits a small atnofufunds (about 10%) from the Retirement Accaorin
annuity premium at age 55; a second annuity premionth a small portion of the money accrued inRs&tirement
Account after age 55 is paid one to two months figefloe drawdown age. Beginning at the drawdown age,
remaining funds in the Retirement Account are usquhy a monthly income until the member turns/Atage 90,
the annuity contract begins to make monthly payséortlife. The annuity payments are structuregrigserve an
equivalent benefit level to the Retirement Accopmyments. Any unused funds in the Retirement Actaod
unused annuity premiums are refunded to heirshesjaest after the member’s death. For details @otigin of the
CPF LIFE scheme and pricing of the original annojyions, see Fong, Mitchell, and Koh (2011). Fdeacription
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Other than for the purposes specified above, theexteptions for accessing CPF funds
before age 55 are for leaving Singapore resideao@anently or suffering from a permanent
disability or terminal illness. If terminally ilan individual may take a full lump sum of the
Ordinary and Special Accounts; if permanently disdtbut not terminally ill, an individual may
only withdraw balances exceeding a certain amdumawn as the Reduced Minimum Sum
because it is below the regular Minimum Sum), whiem immediately begins to provide
monthly annuitized payouts.

There is also a voluntary DC scheme in SingapbeeSupplementary Retirement
Scheme (SRS), which is operated by three Singapdraaks. It was established in 2001 as a
means for individuals to fund retirement savingadidlition to their CPF savings and began
allowing voluntary employer contributions in 2008k et al. 2013). However, few employers
take advantage of the SRS as a supplementarymetitesystem for Singaporean citizens and
permanent residents. It has received some limisedoy employers to offer notional CPF
contributions to foreign employees, who are nagible to participate in the CPF, but the
majority of employers who grant these contributidnsso in cash payments (that are paid as
salary and not as contributions to the SRS). UrthieeCPF, distributions from the SRS are
taxable as income and can be made at any age 50%\of withdrawals made after the
drawdown age are taxable, whereas 100% of withdsamvade before the drawdown age are
taxable and are also subject to a 5% tax penalgnd Revenue Authority of Singapore 2014).

For this analysis, we focus on the liquidity featiof the CPF, since it is a mandatory
plan and by far the dominant employer-based DC pi&ingapore. While the CPF is liquid
throughout the working life to finance medical ngeeducation, and home purchases, there is no
provision for early access for general liquidityeds (such as a decline in income). (In addition,
the Special Account is completely illiquid.) Thas, in the United Kingdom, tHdRT in
Singapore equals zero across the income spectrum.

It is important to note that in the case of Singaptoking at statistics in addition to our
MRT measure enriches the picture of the CPF. In mectine Ordinary Account, which receives
the majority share of CPF contributions until a@e i6 accessed heavily during the working life,
particularly through the housing chanfkln fact, McCarthy, Mitchell, and Piggott (2002)eus
simulation model to show that the average workeingapore is likely to end up “asset rich and
cash poor,” provided that real housing values caomito appreciate. In their baseline simulation,
housing assets account for 75 percent of the agevagker’'s retirement assets at age 62,
whereas remaining liquid CPF assets account for blpercent. This differs substantially from
the United States, where housing wealth represenysabout 20 percent of retirement wealth
(including Social Security entitlements) for a nedolder household (McCarthy, Mitchell, and
Piggott 2002). Therefore, while oMRT measure captures the illiquidity of retirement sgsi
outside of “exceptions” such as housing and mediaed, Singapore is an example where an

of the scheme in its current form, see the CPF Litenber brochure available at
http://mycpf.cpf.gov.sg/NR/rdonlyres/09EAQCO5-C8EB95-9D91-E8BD1D12CF1E/Q/LIFEBrochure.pdf

* To put these withdrawals into perspective, abodt78dillion had been withdrawn under the Public slog and
Private Properties Schemes as of 2014, whereasnieg&PF member balances (including Retirementodiot
balances) totaled about S$275 billion (Central Rrent Fund Board 2014).

14



analysis of the extent to which these exceptionsga are used provides a richer understanding
of the retirement system.

Germany

Historically, Germany’s statutory public pensimisurance system guaranteed a generous
net standard replacement rate of around 70 pefoeatworker with average lifetime earnings
and 45 years of creditable service. Occupationdlpivate pensions were largely supplemental
and accounted for a small portion of retiree incdBerner 2006a; Bérsch-Supan and Wilke
2004). However, in response to rising contributiates required to fund the statutory system for
a rapidly aging population, the Riester Reform @2 was legislated to stabilize the
contribution rate and improve the balance of irdaggational risk sharing. To offset the
reduction in future benefit levels prompted by thebanges, the reform also introduced a series
of new regulations, tax incentives, and subsidiegd at increasing voluntary savings through
occupational and personal plans.

Since 2002, German employees have had the leddltdgequest access to employer-
based retirement benefits. These benefits canrzetuinternally througbirektzusagda direct
pension commitment through book reserves) or eatigrthrough one of four methods:
Unterstitzungskasgsupport funds)Direktversicherunddirect insuranceRensionsfonds
(pension funds), andensionskassgension insurance funds). The current occupatipe@sion
landscape is made up predominantly of DB planspbusion experts foresee a significant
increase in DC activity in the future (Allianz Glaldnvestors 2009). However, “pure DC”
schemes do not exist under German law. OccupatidGachemes must provide a guarantee of
minimum benefits, typically the sum of nominal paidcontributions (Federal Financial
Supervisory Authority of Germany 2014). They alsealve no investment choice on the part of
the employee. Since 2002, these DC schemes witimum benefits have been permitted in the
three fully-funded vehicles: pension funds, pensimurance funds, and direct insurance. These
plans allow tax-advantaged contributions and taerded growth; benefits are taxed as income.

These plans are mostly illiquid during the accuriatephase, with access typically
linked to eligibility for state-provided pensionrsits>* The earliest retirement age for old-age
pension benefits under the state system is 6héolong-term insured (Borsch-Supan and
Juerges 2011). In some cases, plans allow for itliyakenefits, which are also typically linked
to state-provided benefits. Upon an employee’s itgation from employment, a sponsoring
employer may also choose to cash out the emplopadésices if they are below a restrictive
minimum threshold and the employee does not trahgfepension rights to a new employer.
Early distributions for other purposes, such agp@narily low income, are prohibited
(Mackenzie 2010).

The most significant growth in DC coverage has hbesugh private pensions known as
Riester pensions, which were introduced with th@12@forms (Bérsch-Supan, Coppola, and

32 German occupational pensions are regulated uhdeBétriebsrentengesetz (BetrAVG), available at
http://www.gesetze-im-internet.de/bundesrecht/lvetige samt. pdf
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Reil-Held 2012)** Since 2006, these plans have outpaced occupafienalons as the main
instrument for funded pension provision. Similaotzupational DC plans, they require a
guarantee of nominal contributions. Government matcsubsidies are provided on
contributions of up to four percent of gross eagsify which are also tax-deductible up to a
limit. Additional subsidies are provided for eadhld. Like occupational DC schemes, Riester
pensions are mostly illiquid, but unlike occupaibBC schemes, Riester pensions do allow for
early withdrawals of up to 100% of the accumuldiatince for the purchase of owner-occupied
housing. Otherwise, account holders are barred fraking withdrawals before age 62 (age 60
for contracts concluded before 2012). They damdtee right to cancel a contract before the
eligibility age but then must repay all governmsumbsidies and tax relief received to date
(United States General Accounting Office 2003).r€fmre, Riester pensions are usually not
cancelled before retirement (Kissling 2011). Beisedre taxable as income and typically
received as an annuity, although a lump sum obugD#6 of account value is permitted (Hagen
and Kleinlein 2012).

Since occupationalnd private DC balances in Germany are inaccessilfladéhe
eligibility age for general liquidity needs, tMRT equals zero across all levels of household
income, as in the United Kingdom and Singapore.

* Here we refer to “Riester pensions” as personashwent accounts that are not linked to an emplayerqualify
for the Riester incentives (subsidy and tax reliifpese plans must comply with the conditiondaeh in the
Certification of Retirement Pension Contracts AgtitZertG”) in order to receive certification fohé Riester
incentives (United States General Accounting Of6@3). Certain employer-sponsored plans aredigible to
receive the Riester incentives but are not sultjettte same certification requirements (Berner )06

* The full subsidy is receivable when total contribos,including the subsidyequal four percent of gross earnings
(Berner 2006b). Therefore, the required employegritution to receive the full subsidy (a flat lurepm benefit)
scales down as a percentage of gross earningaeat levels of income.
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Figure Al: Marginal Rate of Transformation (MRT) for California
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