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Abstract
We provide behavioral insights into the economic substitution phenomenon among front-
loaded and back-loaded tax-sheltered savings plans. We conduct three behavioral studies
with adult Canadian participants to show experimentally that substitution can occur and
to explain why substitution can occur. The first study shows that participants transfer sav-
ings from a front-loaded plan to a back-loaded plan when the latter becomes available,
consistent with a substitution effect. The second study examines how participants
trade-off two unique features of back-loaded and front-loaded savings plans. Our results
indicate that participants favor the back-loaded tax feature and a variable contribution
limit (offered in a front-loaded plan). As participants prefer one feature from each type
of plan, this finding can help explain why substitution occurs. The third study provides
participants a categorization task with various household budgeting items, including sav-
ings items. Results show that 68.1% of participants categorize multiple tax-sheltered sav-
ings plans in the same mental account, again consistent with a substitution effect under a
budget constraint. As both tax-sheltered savings plans in Canada are used for different
purposes, this finding shows that participants tend not to distinguish between the purpose
of saving in each account, consistent with a substitution phenomenon.

Keywords: tax-sheltered savings; substitution

Introduction

To encourage household savings, many countries offer tax-sheltered savings plans
(Croy et al., 2010). These plans tend to take on two forms: front-loaded and back-
loaded. In a front-loaded plan, contributions are tax-deductible and withdrawals
(including investment income) are taxed. In a back-loaded plan, contributions are
made from after-tax income and are not tax-deductible but withdrawals (including
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investment income) are not taxable.1 A few countries offer both types of tax-sheltered
savings plans, with the intention to entice taxpayers to increase their overall savings.
In Canada, for instance, the front-loaded savings plan (the Registered Retirement
Savings Plan; RRSP) was introduced in 1957 to encourage retirement savings.2 The
back-loaded savings plan (the Tax-Free Savings Account; TFSA) was introduced in
2009 to complement the existing front-loaded plan as well as to satisfy short- to
medium-term savings needs.3 The United Kingdom (UK) and United States (US)
also have similar plans: the Self-invested Personal Pension (SIPP) and Individual
Savings Account (ISA) in the UK, and the Individual Retirement Account (IRA)
and Roth IRA in the US. These plans are available to all taxpayers.

Specific to Canada, there is archival research showing that an increase in back-
loaded savings plan contributions (in TFSAs) coincides with a decline in front-loaded
savings plan contributions (in RRSPs) (Messacar, 2017; Berger et al., 2019). This pat-
tern does not appear to be fully explained by economic rationale. That is, individuals
facing higher-income tax rates upon withdrawal than at contribution should choose
the back-loaded TFSA and individuals facing higher tax rates at contribution than at
withdrawal should choose the front-loaded RRSP. While the popularity of the TFSA
has increased since its inception, Canadian income tax rates have remained stable.
Cross-sectionally, Berger et al. (2019) find that Canadian taxpayers in all income
groups (with different current tax rates) partially substitute RRSP savings with
TFSA savings. These patterns suggest that psychological factors may also play an
important role in individuals’ choices of tax-sheltered savings accounts. This substi-
tution pattern is concerning because the decrease in long-term savings (typically
found in front-loaded plans) may increase citizens’ financial insecurity in retirement
and ultimately increase reliance on public pensions rather than self-funded savings. A
significant substitution effect may also diminish the government’s policy goal to
increase overall savings. Given the limited role of economic rationale in explaining
the substitution pattern, this research sets out to investigate psychological factors
that may help us understand why this pattern may occur.

Literature on substitution effects tends to be archival. Prior studies investigate if
savings in company-sponsored retirement savings plans are affected by other forms
of savings (e.g., Poterba et al., 1995; Gelber, 2011; Chetty et al., 2014; Beshears
et al., 2017; Messacar, 2018; Goodman, 2020). However, this literature tends not to
focus on possible substitution effects among front-loaded and back-loaded savings
plans available to all taxpayers. Berger et al. (2019), Lavecchia (2019) and Messacar
(2017) are exceptions, as they investigate, in the Canadian context, how savings in

1Front-loaded plans are also referred to in the literature as EET (exempt, exempt, taxed) plans, as the
contribution is made with pre-tax income, investment income is exempt from tax while in the plan, but
any withdrawal amount is taxed. Back-loaded plans are also referred to in the literature as TEE plans
(taxed, exempt, exempt), as the contribution is made with after-tax income, investment income is exempt
from tax while in the plan, and any withdrawal is not taxable.

2The primary purpose of the RRSP is for retirement savings. RRSPs can also be used for income smooth-
ing and pre-retirement savings needs such as education and home ownership.

3The Budget Plan 2008, Department of Finance Canada: https://www.budget.gc.ca/2008/pdf/plan-eng.
pdf, pp. 81, 276–277. Specifically, the TFSA was designed ‘for any purpose’ and ‘to meet any on-going sav-
ings needs’ (p. 277).
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the back-loaded TFSA impact savings in the front-loaded RRSP. Using broad
Canadian taxpayer samples, Messacar (2017) and Berger et al. (2019) find evidence
of partial substitution, whereas using a narrower survey sample, Lavecchia (2019)
does not find evidence of substitution. We are unaware of similar empirical research
on the equivalent tax-sheltered savings plans in the UK or US.

Given the mixed archival evidence, the first goal of this research is to establish
experimentally that substitution occurs between tax-sheltered savings plans available
to all taxpayers. Psychology plays an important role in individuals’ tax-related deci-
sions, especially when the decisions are complex, as is the case with tax-sheltered sav-
ings (e.g., Fujii & Hawley, 1988; Rupert & Fischer, 1995; Rupert & Wright, 1998;
Boylan & Frischmann, 2006; Fochmann et al., 2016).

Cuccia et al. (2022), a US-based study, investigates if economic considerations
matter to individuals’ choice of front-loaded and back-loaded retirement accounts
in an experimental setting. They find weak evidence that taxpayers prefer back-loaded
retirement plans to front-loaded retirement plans when prompted with information
about current and future tax rates. Cuccia et al. (2022) also find generally strong asso-
ciations with four psychological variables on individuals’ choice of back-loaded plan.
Their results suggest that psychological considerations may be key to understanding
the substitution phenomenon among tax-sheltered plans. Unlike the back-loaded
retirement savings account in the United States (the Roth IRA), the back-loaded
account in Canada (the TFSA) was designed as an all-purpose savings account.
Our context is therefore different from that of Cuccia et al. (2022).

The second goal of this research is to identify psychological or behavioral factors
that may be relevant considerations when individuals choose between front-loaded
and back-loaded tax-sheltered savings options, and to investigate the extent to
which these factors can explain the substitution phenomenon. Rational taxpayers
should consider the difference between current and future income tax rates to
make utilitarian choices among front-loaded and back-loaded savings plans. In the
Canadian context, A TFSA (an RRSP) is preferable for individuals with lower (higher)
current marginal tax rates than future marginal tax rates.4 There are four reasons why
we do not expect tax rates to be the only determinant of individuals’ savings choices:
(1) archival research using Canada data shows a partial substitution effect between
the front-loaded RRSP and the back-loaded TFSA across all income quartiles
(Berger et al., 2019), which suggests that differences in current tax rates do not
explain the substitution effect documented archivally5; (2) Tax literacy surveys suggest
that individuals struggle to understand marginal tax rates (Pham et al., 2020) and lack
confidence in their ability to understand marginal tax rates (Chardon et al., 2016); (3)

4A TFSA is also preferable for low-income individuals who would otherwise be subject to GIS
(Guaranteed Income Supplement) clawbacks on taxable RRSP withdrawals or OAS (Old Age Security)
on taxable RRSP withdrawals. This issue is discussed in The Department of Finance’s publication about
tax expenditures: https://www.canada.ca/content/dam/fin/migration/taxexp-depfisc/2001/taxexp01_e.pdf.

5Berger et al. (2019) find that 3% (bottom income quartile) to 8% (top income quartile) of Canadian
taxpayers maximized their TFSA contribution room and 0% (bottom income quartile) to 5% (top income
quartile) of Canadian taxpayers maximized their RRSP contribution room. Given the low maximization
rates, the substitution phenomenon is unlikely to be fully explained by high-income individuals having
exhausted their RRSP contribution rooms and investing in TFSAs instead.
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Cuccia et al. (2022) find that tax rate considerations are only marginally effective at
predicting individuals’ preferences for one tax-sheltered savings account over the
other, and then only when individuals are explicitly prompted with information
about tax rates and given an accompanying explanation pertaining to the tax rates;
and (4) psychology theory about temporal distance (Trope & Liberman, 2003) sug-
gests that the more distant in the future an event is, the more abstract that object
is mentally construed. Thus, individuals may find it challenging to use an abstract
concept like future marginal tax rates to facilitate current savings decisions.

To address our research goals, we conduct three experimental studies. In the first
study, we establish a substitution effect in a controlled experiment. The experiment
mimics the sequence of the introduction of the two tax-sheltered savings plans in
Canada and tests whether the newly introduced savings plan leads to a decline in savings
in the existing savings plan. Ninety-seven adult Canadian participants are initially given
a savings amount to allocate to an RRSP and an ordinary savings account (not tax-
sheltered). Then, in a subsequent savings round, some participants are given these
same two options with the same initial amount to save, whereas other participants
are given these same two options with the same initial amount as well as a third savings
option (the TFSA). We find that the amount of RRSP savings for participants with the
TFSA option is significantly less than the amount of RRSP savings for participants with-
out the TFSA option, consistent with TFSA substituting for RRSP savings.

In the second study, we investigate whether individuals’ preferences for specific
features of tax-sheltered savings plans might explain substitution in these plans. If
individuals prefer features of both plans, that could explain the tendency to partially
divert savings away from one plan into the other. Accordingly, we examine two key
features of the RRSP and TFSA that might have contributed to individuals’ prefer-
ence: the tax treatment (front-loaded or back-loaded) and the determination of the
contribution limit (fixed at a set dollar value or variable as a percentage of income).
In our experiment, 400 adult Canadian participants were asked to choose among four
savings options that offer different combinations of tax treatments and contribution
limits. We observe that participants prefer a back-loaded tax treatment (of the TFSA)
and a variable contribution limit (of the RRSP). Since participants’ preferred features
do not currently exist in a single tax savings plan in Canada, they may partially sub-
stitute savings in one plan for savings in another plan to satisfy their preferences for
features in both plans.6

In the third study, we draw upon mental accounting theory (Thaler, 1999) to
determine if tax-sheltered savings plans are categorized similarly. Mental accounting
simplifies financial decisions by allowing individuals to monitor and evaluate their
financial positions by ‘mental account’ rather than by individual transactions
(Thaler, 1999; Antonides et al., 2011). If Canadians mentally classify the RRSP and
the TFSA similarly, they are likely to consider the two savings choices as substitutes
to each other, leading to a decline in savings in one account but an increase in savings

6The preferred combination of features is also not available in the United Kingdom or in the United
States. In both countries, the back-loaded plans offer a fixed contribution limit. In the United Kingdom,
the Lifetime Individual Savings Account (ISA) has an annual contribution limit of £4,000; and in the
United States, a Roth IRA has an annual contribution limit of $7,000 ($6,000 if someone is under age 50).
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in the other account. In this study, 364 adult Canadians were asked to categorize 16
household expenditure items, including the TFSA and RRSP. We find the majority
of the participants (68.1%) placed both types of tax-sheltered savings in the same
category, suggesting that participants view savings in the two accounts interchange-
ably and may divert savings across accounts to satisfy the preferences established
in our second study.

Taken together, the three studies provide experimental evidence that substitution
between two tax-sheltered savings plans can occur and that this effect may be related
to preference trade-offs for product features and mental accounting.

This research makes several contributions. Our primary contribution is to provide
behavioral insights into individuals’ savings preferences for complementary tax-
sheltered savings plans. Existing research on substitution specific to tax-sheltered sav-
ings available to all members of the general public (non-employees) is limited, with
one study providing archival evidence of partial substitution (Berger et al., 2019),
another study documenting a large-scale trend in contributions indicative of partial
substitution (Messacar, 2017), and a third study providing survey evidence that
does not show substitution (Lavecchia, 2019). Our first study provides experimental
evidence consistent with archival studies by Messacar (2017) and Berger et al. (2019).

Our research is among the first to identify specific behavioral explanations regard-
ing how people choose between tax-sheltered savings plans. While the literature on
behavioral considerations for savings in general is extensive, much remains unknown
regarding savings decisions in tax-sheltered savings plans (Bettman et al., 1998;
Cuccia et al., 2022). Our second and third studies provide evidence that psychological
factors – consumer preferences and mental accounting – play an important role in
choosing between front- and back-loaded savings plans. Our studies extend Cuccia
et al. (2022), which show other psychological factors that may be important to the
tax-sheltered savings decision (temporal distance, dread of future tax payments,
uncertainty of future tax payments and dislike of future payments). Our second
study shows that individual preferences for front-loaded and back-loaded accounts
are influenced by how the contribution amount is determined. Our third study
finds that individuals mentally categorize tax-sheltered plans similarly, although
the two tax-sheltered plans in Canada were designed for different purposes
(the RRSP only for retirement, the TFSA for all types of savings).

This research also provides insights for practitioners in financial advisory roles as
well as tax policy makers responsible for designing tax-sheltered savings plans. Our
research identifies factors that will help practitioners and policy setters in understand-
ing why individuals prefer certain savings plans over others and in designing savings
plans that may be more effective at increasing overall savings.

In the next section, we review the relevant literature and propose the research
questions. Then, we present the three studies with the results of each. We conclude
with a discussion of the implications of our findings.

Literature review

Rational theories on savings decisions are based on life-cycle consumption models
(Modigliano & Brumberg, 1954; Ando & Modigliano, 1963), which suggest that
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individuals make optimal savings to maximize their lifetime utility. However, behav-
ioral theories suggest that, in addition to rational thinking, savings decisions can be
affected by a number of socio-psychological factors. Prior studies show that savings
decisions are related to personal characteristics such as self-control (Laibson et al.,
1998), risk tolerance (Barsky et al., 1997; Van Rooij et al., 2007) and time preferences
(Bernheim et al., 2001; Finke & Huston, 2013). Savings decisions can also be affected
by psychological factors including mental accounting (Thaler, 1999), default enroll-
ment (Madrian & Shea, 2001) and saving choices of peers (Duflo & Saez, 2003).

Specific to tax-sheltered savings plans, a growing literature attempts to estimate the
extent of substitution in a context of company-sponsored tax-sheltered retirement
savings plans. In the US context, Poterba et al. (1995) compare financial assets of
individuals eligible for 401(k) plans to individuals ineligible for 401(k) plans and
find no evidence of 401(k) savings substituting for other forms of savings, including
IRA contributions. Gelber (2011) investigates savings decisions of employees who
become eligible for 401(k) contributions and finds that eligibility increases 401(k)
balances and does not lead to substitution of forms of savings, and instead substitutes
for IRA savings. Beshears et al. (2017) investigate employee contributions to tax-
sheltered savings plans in 11 companies that introduced back-loaded plans in add-
ition to existing front-loaded plans. They find no difference between the contribution
amounts of employees hired before and after the introduction of the back-loaded
plans. Goodman (2020) investigates whether one-time ‘catch-up’ contributions to
401(k) retirement savings plans substitute for non-retirement savings and does not
find evidence of substitution. In the Danish context, Chetty et al. (2014) investigate
savings decisions involving employer-provided pension plans and find that declines
in other savings occurs for active savers but not for passive savers. In a Canadian con-
text, Messacar (2018) finds that contributions to employer-sponsored pension plans
partially substitute for contributions to RRSPs. Overall, there is mixed evidence of
substitution between employer-sponsored pensions and other forms of savings,
with the balance of the evidence suggesting that substitution is possible but occurs
outside the US.

Several Canadian studies investigate savings in two complementary tax-sheltered
savings plans available to everyone, the RRSP and the TFSA. Messacar (2017) docu-
mented the decline in aggregate RRSP savings coinciding with the increase in aggre-
gate TFSA savings since 2009 (when the TFSA was introduced). Berger et al. (2019)
examine individual tax filing data of 20% of all Canadian taxfilers from 2009 to 2015.
After controlling for demographic characteristics, they find RRSP contributions are
significantly and negatively correlated with TFSA contributions for all income levels
and age groups. This finding suggests that the substitution effect is universal and not
attributable to income or age (as well as gender and marital status, other demographic
variables controlled for in this study). Lavecchia (2019) investigates TFSA usage based
on a smaller Canadian household sample from the Canadian Survey of Financial
Security (SFS) and finds that a higher TFSA balance is associated with a lower balance
of taxable financial assets but not the RRSP balance. We are unaware of archival
research on the equivalent tax-sheltered savings plans in the UK or US.

Our research is related to Cuccia et al. (2022), which provides experimental evi-
dence about individuals’ choice of back-loaded vs front-loaded savings plans for
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retirement savings in the US. In their study, participants chose to save in two
otherwise identical tax-sheltered savings plans, one front-loaded and the other
back-loaded. By setting the current tax rate (15%) the same for all participants and
by varying their future tax rate (10%–20%), they found limited evidence that tem-
poral tax rate changes affect participants’ plan preferences. This finding suggests
that marginal tax rates are not key determinants of individuals’ retirement savings
choices. Furthermore, they find that an education intervention (an explanation of
the impact of tax rate changes on each plan’s relative after-tax returns) improves
individuals’ decision-making based on marginal tax rate changes, suggesting that par-
ticipants’ decisions may be driven by non-economic or psychological factors due to
their lack of understanding of income tax rates. Their follow-up experiments indeed
show that psychological factors, including temporal proximity of tax consequences,
dread of future tax payments, uncertainty of future tax payments and dislike of future
payments are positively associated with individuals’ preferences for the back-loaded
plan.

Cuccia et al. (2022) differ from our research in several ways. First, in Canada, the
back-loaded plan is a savings plan for multiple purposes. Individuals can save for the
short-term or long-term. The front-loaded plan is typically considered a savings plan
for retirement. However, in Cuccia et al.’s (2022) study, set in a US context, both the
front-loaded and the back-loaded plans are for retirement savings. The substitution
between the long-term and the short-term savings in the Canadian context may
have more significant implications in public and personal finances. Second, our
Study 1 is the first to provide direct experimental evidence of the substitution effect
between the front-loaded and back-loaded savings plans. The experiment design
mimics the introduction of the TFSA as a second tax-sheltered savings plan in add-
ition to the RRSP in the Canadian context. In contrast, Cuccia et al. (2022) investigate
individuals’ preference for the tax-sheltered savings plans, primarily for economic
reasons. Also, we excluded information about investment returns and type of invest-
ment, as this additional information can potentially bias the responses. Third, our
second study investigates how differentiating features of the two plans – the deter-
mination of the contribution amount and the tax consequences – simultaneously
impacts individuals’ preferences. The MaxDiff analysis methodology, not used by
other researchers, is ideal for examining preference trade-offs (Orme, 2010). While
Cuccia et al. (2022) demonstrated individuals’ preference for a back-loaded savings
plan, our study shows that the preference is an outcome of trade-off between the pre-
ferred tax treatment and the determination of contribution limit. Lastly, our Study 3
investigates mental accounting as a new psychological factor that may explain the
substitution effect. Our findings complement other psychological factors that help
explain the preference for the back-loaded plan in Cuccia et al. (2022).7

This research contributes to the above literature by providing experimental evi-
dence of the substitution effect between complementary tax-sheltered savings
plans. Unlike archival research, the controlled experiments allow us to draw inference
about causality. In addition, we are able to identify two behavioral factors – consumer

7Cuccia et al. (2022, p. 26) refer to ‘double-entry’ mental accounting which contrasts utility and disutil-
ity, but that is not the mental accounting theory we use.
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preferences and mental accounting – that can help explain the economic phenom-
enon of substitution between front-loaded and back-loaded tax-sheltered savings
plans.

Methodology and results

Participants

Online participants were recruited by a consumer research firm and were incentivized
with a point system unique to the firm. Each study contained a brief description of
the purpose of the study, which was followed by an informed consent screen, simple
instructions, the actual study, comprehension check questions and finally demo-
graphic questions. No individual participated in more than one study.

To streamline the reporting of the demographic characteristics, we provide an aggre-
gate summary. In total, 861 Canadian taxpayers between the ages of 18 and 69 parti-
cipated in our research studies (97 in Study 1; 400 in Study 2; 364 in Study 3). We
report these aggregate results in Table 1 and compare them to the broader
Canadian population. As Table 1 shows, our sample is consistent with the Canadian
population in terms of age and income. 50.2% of our aggregate sample was female.8

Study 1

Figure 1 shows the aggregate RRSP and TFSA contributions made by Canadians from
2009 (when the TFSA was introduced) to 2019. While RRSP contributions increased
modestly over the past decade, TFSA contributions have nearly tripled over the same
period and annual TFSA contributions have overtaken RRSP contributions since
2013. Similar trends are observed in Messacar (2017) and Berger et al. (2019). We
thus formulate the following hypothesis:

Hypothesis 1: Individuals will decrease savings in their RRSP if they also have the
choice to save in a TFSA.

Study 1 Procedures
In our experiment, participants make hypothetical savings decisions over two periods.
In period one, an RRSP and a regular (non-tax-sheltered) savings account are avail-
able saving choices for all participants. In period two, participants are randomly
assigned into two conditions: TFSA Introduced, where a TFSA becomes a third sav-
ings option (in addition to the existing savings choices), and TFSA Not Introduced,
where participants have the same savings choices as in the first period. In each period,
participants are given $10,000 to allocate between the available accounts. Participants
in both conditions have the same allocation decision in period one. However,
participants in the TFSA Introduced condition have an additional saving choice

8Our sample is comparable with the Canadian population, where 87.6% (from Table 1: 36.3% + 33.7% +
17.6%) of Canadians earned less than $75,000 in annual income and 61.8% (from Table 1: 22.6% + 20.5% +
18.7%) of Canadians are between the ages of 18 and 49. We note that the frequency of individuals that
make more than $75,000 in our sample (17.8%) is slightly higher than the Canadian population (12.5%).

8 Leslie Berger et al.
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(the TFSA) in period two. After making their allocation decisions, participants
answered tax comprehension questions and demographic questions.

Study 1 Results
Table 2 summarizes the findings of Study 1. In period one, prior to the introduction
of the TFSA, participants on average put about 2/3 of the $10,000 in the RRSP and
the rest in the non-tax-sheltered savings account. The average savings between the
TFSA Introduced ($6,771) and TFSA Not Introduced ($7,137) conditions (in the
second period) do not differ significantly (F = 0.64, p = 0.42, two-tailed).

In period two, when the TFSA becomes a third savings option available to half of
the participants, i.e., the TFSA Introduced condition, participants on average choose
to save $5,250 in the TFSA and only $3,094 in the RRSP. The average RRSP contri-
butions reduced by 55% (t = 7.64, p < 0.01). In contrast, the average RRSP contribu-
tions increased from $7,137 in period one to $7,561 in period two (t = 2.12, p = 0.04),
or 5.4%, in the TFSA Not Introduced condition. Across groups, the average RRSP
contributions in the period two is $4,467 lower in the TFSA Introduced condition
than in the TFSA Not Introduced condition (F = 457.07, p < 0.01, one-tailed).

Lastly, participants in the TFSA Introduced condition increase their total tax-
sheltered savings (RRSP and TFSA combined) significantly more in period two
($1,573) than those in the TFSA Not Introduced condition ($388, F = 13.59, p < 0.01).

Our results support Hypothesis 1 in that individuals reduce savings in their RRSPs
if they also have the choice to save in TFSAs. This finding is consistent with the

Table 1. Demographics

Panel A: Total income

Income in Canadian Dollars Sample Canada-widea

Less than $25,000 34.0% 36.3%

Between $25,001 and $50,000 29.4% 33.7%

Between $50,001 and $75,000 18.8% 17.6%

Between $75,001 and $100,000 10.3% 7.3%

$100,000 and above 7.5% 5.2%

Panel B: Age

Age in years Sample Canada-wideb

18–29 17.7% 22.6%

30–39 23.0% 20.5%

40–49 18.1% 18.7%

50–59 20.9% 19.6%

60–69 20.3% 18.5%

Notes:
aPer Statistics Canada (Table 11-10-0008-01, ʻTax filers and dependents with income by total income, sex and age’.
https://doi.org/10.25318/1110005001-eng).
bPer Statistics Canada (Table 17-10-0005-01, ‘Population estimates on July 1st, by age and sex; year 2019’. https://doi.
org/10.25318/1710000501-eng).
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Figure 1. Aggregate annual RRSP and TFSA contributions, 2009 to 2019.
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Table 2. Study 1 – Displacement between the TFSA and the RRSP

Period 1 Mean (standard deviation)b Period 2 Mean (standard deviation)b Difference (Period 2 – Period 1)

Savings accounta RRSP account
TFSA

account

Total
tax-sheltered

savings RRSP account TFSA account

Total
tax-sheltered

savings RRSP account

Total
tax-sheltered

savings

TFSA Introduced
(n = 48)

$6,771 ($2,263) n/a $6,771 ($2,263) $3,094 ($2,584) $5,250.00 ($2,977) $8,344 ($1,796) –$3,677 ($3,414) $1,573 ($1,842)

TFSA Not
Introduced
(n = 49)

$7,173 ($2,672) n/a $7,173 ($2,672) $7,561 ($2,320) n/a $7,561 ($2,320) $388 ($1,280) $388 ($1,280)

Notes:
aParticipants were assigned to one of two potential savings portfolios. In the TFSA Introduced condition, participants were able to allocate funds to the RRSP in Period 1 and the TFSA and RRSP
in Period 2. In the TFSA Not Introduced participants were able to allocate funds to the RRSP in Period 1 and Period 2. In both conditions, $10,000 per period was available to allocate.
bStandard deviations are in parentheses.
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aforementioned archival observations and provides causal evidence of a partial sub-
stitution effect of TFSA savings on RRSP savings.9 Study 1 provides experimental evi-
dence of the aggregate substitution phenomenon that has been documented
archivally (Messacar, 2017; Berger et al., 2019), but does not explain why this pattern
may occur. The next two studies explore behavioral reasons that may help explain
why individuals may divert savings from the RRSP to the TFSA.

Study 2

Although participants in Study 1 demonstrated a strong preference for the TFSA
over the RRSP, it is unclear which feature(s) of the TFSA drive(s) their decisions.
If individuals prefer certain features in each account, a partial substitution could
occur as individuals allocate their savings across multiple accounts to satisfy their
preferences.

We draw on psychology literature in consumer decision-making that seeks to
understand how consumers cope with decisions involving trade-offs. This literature
suggests that individuals do not always have well-defined preferences. Preferences
can be highly context-dependent, and the value of one choice depends not only on
the characteristics of that choice but also on the characteristics of other options in
the choice set (Bettman et al., 1998). Therefore, in a tax-sheltered savings plan con-
text, individuals who initially had one choice with certain characteristics (e.g., a
front-loaded plan) and were subsequently given another choice with other character-
istics (e.g., a back-loaded plan) might divert some of savings to the plan with their
preferred features.

One distinction between back-loaded and front-loaded plans relates to the timing
of the tax treatments. In a front-loaded plan, contributions are made with pre-tax
income and withdrawals are taxable, whereas in a back-loaded plan, contributions
are made with after-tax income and withdrawals are not taxable. There are several
reasons that individuals may prefer a back-loaded tax treatment. Construal level the-
ory (Trope & Liberman, 2003) suggests that people engage in high-level construal or
abstract thinking for distant events and reply on low-level construal or concrete fea-
tures to think about events in the near future. The back-loaded plan has immediate
tax consequences, allowing individuals to tailor their savings decisions to specific
needs. In contrast, the tax consequences of the front-loaded plan are temporally dis-
tant, usually upon withdrawing savings at retirement. The savings decisions are likely
to reply on abstract ideas about retirement planning. A second reason is uncertainty
avoidance. Prior studies show that people dislike uncertainty (Tversky & Kahneman,
1974). The back-loaded plan with immediate tax consequences provides more cer-
tainty than the front-loaded plan with future tax consequences. Lastly, previous stud-
ies show that people’s negative attitude about paying taxes extends beyond economic
reasons (e.g., Sussman & Olivola, 2011). The ‘pain’ of paying taxes may appear less
obvious in back-loaded plans because contributions are made from after-tax income

9In additional analysis (not tabulated), we rerun our results with demographic variables (i.e., age, gender,
income, tax literacy) are included as covariates. Our results are robust to demographic variances. As well,
the pattern of results shown in Table 2 is consistent across income categories, suggesting that current tax
rates are not influencing respondent’s choices.
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and there are no future tax payments. The ‘dread’ of paying taxes at an unknown
future point at an uncertain tax rate may make the front-loaded plans less attractive.
Consistent with these literature streams, Cuccia et al. (2022) provide evidence that
taxpayers’ preference for back-loaded plans is significantly associated with the tem-
poral proximity of the tax consequences, reduction of uncertainty and dread of pay-
ing taxes in the future.

However, what remains to be investigated is how a second feature of tax-sheltered
plans – the determination of the contribution limit – impacts trade-offs among tax-
sheltered plans. In Canada, the front-loaded plan (the RRSP) has a contribution limit
based on a percentage of income (indexed to a maximum threshold), whereas the
back-loaded plan (the TFSA) has a contribution limit that is a fixed annual amount
that does not vary with income. One challenge of a fixed contribution limit is that it
may be perceived as unfair, as it hampers savings for higher-income individuals with
a greater ability to save. Like the notion of vertical equity, which suggests that indi-
viduals with higher incomes should pay more in income taxes than individuals
with lower incomes (e.g., Farrar et al., 2020), the same principle could apply to saving.
Thus, it could be that taxpayers favor the variable contribution limit over a fixed con-
tribution limit, as the variable contribution limit provides opportunity for more sav-
ings as one’s income increases, consistent with a fairness argument.

Synthesizing these arguments, we hypothesize that individuals prefer a tax-
sheltered savings plan that is back-loaded and has a variable contribution limit
over other combinations of features. Our next hypothesis is:

Hypothesis 2: Individuals prefer a tax-sheltered savings account with back-loaded tax
treatment and a variable contribution limit over other combinations of features.

Study 2 Procedures
We measure participants’ preferences for features of tax-sheltered savings accounts
using a Maximum Difference Scaling (MaxDiff) analysis technique. This technique
has been predominantly used in marketing research to establish preference/utility
scores of multiple product features. An advantage of MaxDiff analysis is that partici-
pants are asked to evaluate the utility of an item as a package of different features,
mimicking the real-life decision-making process. The trade-off effect is neglected
in traditional experiments where respondents are asked to evaluate one feature at a
time.

We ask participants to indicate their preferred choices among four tax-sheltered
savings accounts with variations in tax treatment (front-loaded vs back-loaded)
and contribution limit (fixed amount vs variable amount). Table 3 illustrates the
four savings ‘products’ generated from the two-by-two combinations. Participants
were randomly presented with one pair of items at a time and asked to indicate
their preferred choice. The process was repeated until each participant had ranked
all six pairs of items.10 The ranking results were then used to estimate their part-
worth utility from each item using a hierarchical Bayes model (Orme, 2010).

10The pairs are Items A–B, A–C, A–D, B–C, B–D, C–D.
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Study 2 Results
Table 4, Panel A, shows the relative preferences of each item calculated from the raw
utility scores. The preference share of an item can be interpreted as the probability
that the item is the most preferred choice among all the items presented to the par-
ticipants. The preference shares of all the available items sum to one.

We first compare individuals’ preference shares for the back-loaded plans (Items C
and D) and the front-loaded plans (Items A and B). A significant Friedman’s test
(Χ2 = 32.49; p < 0.01) shows that participants strongly prefer the back-loaded tax
treatment (57%; 26.4% from Item C plus 30.6% from Item D) to the front-loaded
tax treatment (43%; 18.3% from Item A plus 24.7% from Item B).11 Thus, we find
evidence that individuals prefer a back-loaded tax treatment to a front-loaded tax
treatment.

Next, we compare individuals’ preferences for a fixed contribution limit with a
variable contribution limit. The total preference share of 55.3% for savings plans
with a variable contribution limit (Items B and D) is significantly higher than the
total preference share of 44.7% for savings plans with a fixed contribution limit
(Items A and C) (Χ2 = 31.36; p < 0.01). Within the front-loaded plans, a significantly
higher percentage of participants preferred the variable contribution limit (Item B,
24.7%) to the fixed contribution limit (Item A, 18.3%) (Χ2 = 14.44; p < 0.01).

Table 3. Study 2 – Possible combinations of tax savings plan features

Contribution limitb

Tax treatmenta Fixed Variable

Front-loaded Item A (Front-Loaded, Fixed)
You will receive a tax deduction
for the contributions you make,
and you will pay tax on the
amount you withdraw.
The amount you can contribute is
a fixed dollar amount each year.

Item B (Front-Loaded, Variable)
You will receive a tax deduction
for the contributions you make,
and you will pay tax on the
amount you withdraw.
The amount you can contribute is
a percentage of your income each
year.

Back-loaded Item C (Back-Loaded, Fixed)
You will not receive a tax
deduction for the contributions
you make, and you will not pay
tax on the amount you withdraw.
The amount you can contribute is
a fixed dollar amount each year.

Item D (Back-Loaded, Variable)
You will not receive a tax
deduction for the contributions
you make, and you will not pay
tax on the amount you withdraw.
The amount you can contribute is
a percentage of your income each
year.

Notes:
aIn a front-loaded savings plan, contributions are made with pre-tax income and withdrawals are taxable. In a
back-loaded savings plan, contributions are made with after-tax income and withdrawals are not taxable.
bIn a fixed contribution limit savings plan, the contribution limit of the plan does not vary with the taxpayer’s income. In
a variable contribution limit savings plan, the contribution limit varies with the taxpayer’s income.

11We use Friedman’s analysis of variance in all statistical comparisons in this section, unless otherwise
noted.
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Table 4. Study 2 – Analysis of preferences

Panel A: Preference shares of Items A–Da

N Item A Item B Item C Item D Ranking

Mean (%) 400 0.183 0.247 0.264 0.306 D > C > B > A

Panel B: Preference shares of Items A–D by Income Level

Income Level N Item A Item B Item C Item D Ranking

≤$25,000 60 0.181 0.221 0.279 0.319 D > C > B > A

$25,001–$50,000 99 0.182 0.230 0.273 0.315 D > C > B > A

$50,001–$75,000 87 0.188 0.244 0.288 0.280 C > D > B > A

$75,001–$100,000 59 0.199 0.258 0.228 0.315 D > B > C > A

>$100,000 71 0.190 0.302 0.226 0.283 B > D > C > A

Panel C: Preference shares of Items A–D by Workplace Pension Status

Workplace Pension Nb Item A Item B Item C Item D Ranking

Yes 158 0.204 0.310 0.198 0.288 B > D > A > C

No 88 0.166 0.185 0.314 0.334 D > C > B > A

Notes:
aSavings Plan A features are a front-loaded tax treatment and fixed contribution limit, Savings Plan B features are a front-loaded tax treatment and a variable contribution limit, Savings Plan C
features are a back-loaded tax treatment and fixed contribution limit, and Savings Plan D features are a back-loaded tax treatment and a variable contribution limit.
bPanel C includes only participants that were employed (N = 246).
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Similarly, within the back-loaded plans, a significantly higher percentage of partici-
pants preferred the variable contribution limit (Item D, 30.6%) to the fixed contribu-
tion limit (Item C, 26.4%) (Χ2 = 21.16; p < 0.01). Thus, we find evidence that
individuals prefer a variable contribution limit to a fixed contribution limit.

Next, we consider how individuals prioritize their preferences for tax treatment and
contribution limit determination simultaneously. As shown in Table 4, Panel A, Item
D (back-loaded tax treatment and variable contribution limit) is the most preferred
item, as there is a 30.6% probability that Item D would be chosen over the other
three items. Of note is that the two features of the existing RRSP or the existing
TFSA are not the most preferred combination. Rather, one feature from each account
comprises the most preferred bundle of features, consistent with a substitution effect.
In contrast to Item D, Item A (i.e., the savings plan offering front-loaded tax treatment
and a fixed contribution limit) is the least preferred item, as there is only an 18.3%
probability that Item A would be chosen over the other three items. The difference
between the most preferred, Item D, and the least preferred, Item A, is highly signifi-
cant (Χ2 = 25.00; p < 0.01).12 These findings support Hypothesis 2.

Lastly, we compare Items B and C for insights into whether individuals have a clear
preference of one preferred feature over another. Items B and C each include one
desirable feature and one undesirable feature of the savings plans. Item B offers the
desirable variable contribution limit but the undesirable front-loaded tax treatment,
whereas Item C offers the undesirable fixed contribution limit but the desirable back-
loaded tax treatment. Differences in the preferences between these two choices can
provide insights into how individuals prioritize items in their preference set when
an item that satisfies both preferences is not available. Importantly, this situation is
analogous to the Canadian tax planning options where the TFSA offers individuals
the desirable front-loaded tax treatment, but the RRSP offers individuals the desirable
variable contribution limit. Results of the MaxDiff analysis indicate that while the pref-
erence share for Item C is slightly higher (26.4%) than for Item B (24.7%), the differ-
ence between the two is marginally significant (Χ2 = 2.56; p = 0.11). Thus, it appears
that when participants select items that either have one or the other desirable feature,
they are marginally more likely to prioritize the item with the desirable tax treatment
(back-loaded) to the item with the desirable contribution limit calculation (variable).

In sum, our results provide evidence regarding individuals’ preferences for
back-loaded tax treatments and variable contribution amounts. We show that
the combination of back-loaded tax treatment and variable contribution limit is
the most preferred bundle of features. That one of these features is present in the
RRSP and the other is present in the TFSA can help explain why partial substitution
may have occurred when both accounts became available to Canadian taxpayers, as
Canadians may have reallocated their savings from RRSPs to TFSAs in part to accom-
modate their preferences.

12In untabulated results, we further test whether participants’ preference satisfy the transitivity property.
Specifically, for a participant who ranked A>D, B>C and C>D, we define the transitivity as the participant
also ranking A>C, B>D and A>D. Across all 24 possible ranking combinations of the four savings choices,
on average, only 29.5% rankings satisfy the transitivity property. This findings suggest that individuals’ sav-
ings decisions often do not follow the rational preferences defined in the neoclassical models. Behavioral
factors are likely to play an important role (Barsky et al., 1997; Laibson et al., 1998; Van Rooij et al., 2007).
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Study 3

This study builds on mental accounting theory to examine how individuals mentally
categorize different tax-sheltered savings plans. Mental accounting is, ‘the psycho-
logical separation of economic categories’ (Antonides et al., 2011: 546). According
to mental accounting theory, individuals categorize their financial activities into
separate and distinct mental accounts with a set of cognitive rules to code and
evaluate their financial activities (Thaler, 1999). For example, all expenses related
to a house may be categorized into a single ‘house account’ rather than specific
types of expenses or transactions (such as mortgage, heating, renovations, water
and property taxes). Mental accounting frees up individuals’ cognitive resources by
enabling them to monitor and evaluate financial activities by category rather than
by specific transactions. As a result, the mental categorization of money influences
individuals’ savings and consumption behaviors.

In the Canadian context, TFSAs are multi-purpose and can be used for all types of
savings (including retirement) but are generally used for short-term savings. In
contrast, RRSPs are used for retirement savings.13 Thus, it is possible that individuals
will mentally categorize savings in both plans differently if they view the purpose of
savings differently. However, if they view tax-sheltered savings similarly, they will
categorize them similarly, despite possible different purposes in saving in each plan.

Mental accounting could help explain substitution between front-loaded and back-
loaded plans if savings in both plans are considered to serve a single purpose. If so,
they can substitute for one another. Since individuals tend to have difficulty in under-
standing marginal tax rates (Chardon et al., 2016; Pham et al., 2020), and seem
unable to process tax-related differences in both plans unless specifically prompted
(Cuccia et al., 2022), we expect that individuals would categorize tax-sheltered savings
plans similarly and will not distinguish between savings in a front-loaded plan and
savings in a back-loaded plan. As a result, an increase in savings in one plan may
lead to the decrease in savings in the other, at least partially. Our hypothesis is:

H3: Individuals are more likely to classify tax-sheltered savings plans in the same men-
tal account than into separate mental accounts.

Study 3 Procedures
We developed an online survey in which participants performed a categorization task
of 16 common household expenditure items, following the approach of Medin et al.
(1997). The list of items was based on Statistics Canada’s Survey of Household
Spending,14 consisting of the following: mortgage/rent, RRSP, car maintenance,

13In 2019 (the most recent year for which data is available), while the average dollar amount of an indi-
vidual TFSA contribution was $8,160, the average dollar amount of a withdrawal was $8,117, which is a net
contribution of only $43. Canadians aged 25–45 had, on average, more TFSA withdrawals than contribu-
tions in 2019. And, in 2019, Canadians made on average 5.4 withdrawals from their TFSA. In 2019, the
average market value of a TFSA was only $22,882, despite a cumulative contribution limit per person of
$63,500. (Source: https://www.canada.ca/en/revenue-agency/programs/about-canada-revenue-agency-cra/
income-statistics-gst-hst-statistics/tax-free-savings-account-statistics/tax-free-savings-account-statistics-2019-
tax-year.html).

14https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=111002220.
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food, TFSA, utilities, clothing, car payment, vacation, savings account at the bank, TV
cable/internet, cell/home phone bill, gym membership, personal care products, public
transit and employer pension contributions. In this list of items, four pertained to
savings (RRSP, TFSA, savings account at the bank and employer pension
contributions).

In the survey, 364 Canadian participants were asked to group these items into up
to 8 budgeting categories. They were instructed to create one category at a time by
dragging the item(s) that they consider belonging to the same budgeting category
into a box labeled with a category number. The process is repeated until all 16
items are allocated. Participants were informed that they did not need to use all
eight categories. Once all items are categorized, participants were asked to provide
a name for each category that they placed item(s) into.

Study 3 Results
Table 5 summarizes how participants categorized the TFSA and/or the RRSP.
68.1% of participants (248 of 364) put the TFSA and RRSP into the same budget-
ing category. A binomial test with the probability of 50% indicates that partici-
pants are significantly (p-value < 0.01) more likely to allocate savings in the two
plans into the same budgeting category than separate categories.15 This finding
supports Hypothesis 3 by showing that individuals are more likely to classify tax-
sheltered savings plans in the same mental account than into separate mental
accounts.16

Table 5 also lists the most common items that participants put in the same
category with both the TFSA and RRSP as well as common names assigned to that
category. Among the 248 participants who grouped the TFSA and RRSP together,
74.2% placed employer pension contributions in the same category and 72.2% placed
savings in a bank account in the same category. The most common names for the
categories in which the TFSA and RRSP accounts were placed are ‘Savings’,
‘Banking’ and ‘Retirement’. Our results indicate that participants tend to allocate
the RRSP, the TFSA and other types of savings in the same mental account rather
than distinguish savings for different purposes. Participants may not only substitute
savings between the two tax-sheltered savings accounts but also substitute savings
between the tax-sheltered and non-tax-sheltered accounts, both of which could result
in suboptimal savings decisions.

These results complement the importance of the consumer preferences observed
in Study 2, as individuals are likely to reallocate their savings within the same
category based on their preferences for different features of the savings plans rather
than making separate savings decisions for each plan.

15Notice that 50% is a conservative probability benchmark. For participants who created two budgeting
categories, the probability of allocating the front-loaded and back-loaded accounts in the same category is
1/2. The probability decreases as the number of budgeting categories increases.

16A sample size of 364 provides a 95% confidence interval that has a margin of error of approximately
5%. Segmenting the sample into subgroups does not allow us to make strong statistical inferences with a
similar margin of error.

18 Leslie Berger et al.

https://doi.org/10.1017/bpp.2023.16 Published online by Cambridge University Press

https://doi.org/10.1017/bpp.2023.16


Conclusion

We first set out to examine whether an archivally substantiated substitution effect
between two tax-sheltered savings plans can be demonstrated experimentally.
Using the Canadian context, which has two primary tax-sheltered savings plans
(RRSP and TFSA), we provide experimental evidence that the introduction of the
TFSA diverts savings away from the RRSP, complementing prior archival findings.

We then investigate individuals’ preference for two distinctive features of the plans.
Building on marketing literature about consumer preferences, we conduct a study
which considers the trade-off of the front-loaded vs back-loaded tax feature and
the fixed vs variable contribution limit feature. We find that participants prefer the
back-loaded tax treatment (i.e., contributions are made from after-tax income and
withdrawals are not taxable) and a variable contribution limit based on income
level. These findings help explain the popularity of the back-loaded TFSA as well
as the diversion of savings from the RRSP to the TFSA, as individuals can save in
both accounts to satisfy their preferences. Finally, we show that individuals tend to
categorize savings in the RRSP and TFSA in the same mental account, grouped as
one combined savings stream rather than distinct savings streams for different pur-
poses. This finding provides another possible explanation for the substitution effect.

Our research contributes to the academic literature on tax-sheltered savings plans
by providing causal evidence for a substitution effect as well as providing two
psychology-based explanations for its occurrence. Our findings also extend research
highlighting the importance of behavioral considerations in using tax-sheltered sav-
ings plans.

Table 5. Study 3 – Budgeting categories of the TFSA and RRSP accounts

# of participants % of participants

TFSA and RRSP category classificationa

Same category 248 68.1%

Different categories 116 31.9%

Other items classified to the same category with the TFSA and RRSPb

Employer pension contributions 184 74.2%

Savings account at a bank 179 72.2%

Vacation 59 23.8%

Selected name for the category that includes both the TFSA and RRSPc

Savings 71 28.6%

Banking 18 7.3%

Retirement 16 6.5%

Notes:
aParticipants classified as ‘same category’ allocated both TFSA and RRSP to the same category of budget items.
Participants classified as ‘different categories’ did not allocate both TFSA and RRSP to the category of budget items.
bOf the participants that allocated TFSA and RRSP to the same category (n = 248), this analysis lists other budget items
frequently allocated to this category.
cOf the participants that allocated TFSA and RRSP to the same category (n = 248), this analysis lists the most common
category name selected.
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This research provides public policy implications. Notably, Study 2 finds that the
determination of the contribution limit (fixed vs variable amount) and the plan’s
structure (front-loaded vs back-loaded tax) both influence taxpayers’ preferences
for a tax-sheltered plan. Our results suggest that taxpayers prefer the combination
of a back-loaded tax structure and a variable contribution limit. For a government
planning to introduce a new tax-sheltered plan or wishing to encourage savings in
an existing tax-sheltered plan, this preferred combination should be considered.
Study 3 shows that taxpayers find it difficult to mentally distinguish between different
types of savings plans, suggesting that offering more savings plan types may not
always be beneficial. Governments should consider providing more financial educa-
tion to help potential savers better understand the relative merits of multiple types
of savings plans. Given the steady decline in household savings among many
OECD countries (OECD, 2020), these policy implications can be extended outside
Canada.

We encourage additional research to understand pragmatic ways in which govern-
ments can increase take-up in multiple tax-sheltered savings plans. We also encour-
age research on substitution effects on non-tax-sheltered savings when tax-sheltered
savings are introduced and how other demographic influences could explain the sub-
stitution effect. Finally, we encourage research to investigate relative preferences for
tax rate considerations vis-à-vis psychological considerations.
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