Proceedings of the 4th International Conference on Business and Policy Studies
DOL: 10.54254/2754-1169/133/2025.19685

What Behavioral Principles Should Be Used to Design a
Pension Scheme: Insights from Status Quo Bias and
Hyperbolic Discounting

Junchi Hu'*"

!Department of Economics, University of Southern California, 3620 S Vermont Ave, Los Angeles,
CA, US4
a. junchihu@usc.edu
*corresponding author

Abstract: This paper provides insights into the key behavioral principles that should be
considered in the design of an effective pension plan, focusing on the impact of status quo
bias and hyperbolic discounting on individual decision-making. First, the paper analyzes how
status quo bias affects employee choice behavior in defined contribution (DC) plans,
highlighting the significant role of default options in boosting participation and savings rates.
Second, the paper dissects the impact of hyperbolic discounting on consumption patterns and
annuity demand, revealing the tendency of individuals to neglect long-term financial planning
due to their preference for instant gratification, a behavior that poses challenges in retirement
planning. Using the case of the Save More Tomorrow program, this paper offers a series of
policy recommendations designed to leverage these behavioral insights to optimize retirement
outcomes. It is found that applying these key principles of behavioral economics to pension
plan design not only effectively addresses the cognitive biases that prevent rational savings,
but also helps design pension plans that are more consistent with human decision-making.
Through this understanding and application, policymakers can design plans that are more
motivating to individuals, enhance financial security, and encourage employees to develop
sustainable saving behaviors to achieve more robust financial security in the future.
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1. Introduction

A pension scheme is important for ensuring the financial security of an individual after retirement.

By participating in a pension plan, an individual can accumulate savings during their work years
to provide for their future retirement. The main types of pension plans include defined benefit (DB)
plans and defined contribution (DC) plans. DB plans calculate retirement benefits based on the
employee’s salary and years of service, and the employer bears the investment risk. On the other hand,
DC plans are structured differently: The retirement benefits depend on how much employees
contribute, and the investment performance of these contributions, which means that the employees
bear the risk of investment, rather than the employers.
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In recent years, an increasing number of employers have shifted from DB plans to DC plans,
primarily to reduce financial liabilities and offer more flexible retirement savings options. Defined
Benefit (DB) plans do not require employees to make decisions, but when shifted to Defined
Contribution (DC) plans, employee agency becomes crucial. Employees can now choose different
contribution rates and investment strategies, making it particularly important to understand how
behavioral economics influences decision-making in DC plans.

Behavior economics studies how people often deviate from the rational behavior patterns assumed
by traditional economics when faced with long-term decisions, which is particularly relevant in
pension plans because employees must make decisions among complex investment options that can
have a significant impact on their retirement income.

Behavioral economics highlights several cognitive biases that can impede optimal decision-
making. One key concept from behavioral economics is status quo bias, which refers to the tendency
of individuals to maintain the current state or default options. This tendency is widely utilized in the
design of default options in DC plans. In practice, default options are employed in several ways to
encourage participation and simplify decision-making. For instance, automatic enrollment in DC
plans ensures that employees are enrolled by default, and this has been shown to significantly increase
participation rates. Many employees tend to accept the pre-set choices, such as default contribution
rates and investment options, rather than actively making changes. Research has shown that in 401(k)
plans, automatic enrollment mechanisms have significantly increased employee participation rates
because most employees choose to retain the default contribution rates and investment allocations.
They keep the default 3% contribution rate and allocate their contributions entirely to money market
funds. Default plans also significantly influence saving behavior, leading to higher trust in and
adherence to the plan, simplifying decision-making for employees, and allowing them to easily obtain
appropriate pension security.

Another important behavioral economics phenomenon is hyperbolic discounting, which is the
tendency for people to prefer immediate returns over greater gains in the future, which has a profound
impact on savings behavior in DC plans. Hyperbolic discounting makes individuals prefer
consumption in the short term and ignore long-term financial needs, which may lead to insufficient
savings and affect financial stability after retirement. Research shows that when faced with the choice
of immediate consumption and future savings, people tend to choose the former, causing them to save
insufficiently early in their careers and ultimately face financial difficulties in retirement. This
behavior pattern is particularly detrimental to DC plans that require long-term accumulation of funds,
because individuals may consume too much when they are young and fail to fully prepare for
retirement.

In this paper, I reference dynamic programming methods and utility maximization models used by
researchers to simulate consumption paths and investment decisions under different time preferences.

These models show that participants with higher impatience tend to exhibit significantly higher
consumption early in their careers, leading to an early peak in wealth accumulation followed by a
rapid decline, resulting in inadequate savings by the time they retire. Furthermore, data analysis
reveals that individuals influenced by hyperbolic discounting often have a lower demand for
immediate annuities, as they prioritize short-term gains over long-term financial security. These
findings underscore the importance of addressing hyperbolic discounting when designing DC plans
to ensure that participants are adequately prepared for retirement.

In summary, this paper will first delve into the concept of status quo bias, analyzing how default
options in pension plans affect participation and savings decisions. This will be followed by a
discussion of hyperbolic discounting, exploring its impact on consumption and wealth accumulation
in pension plans. The paper will also consider the impact of these biases on pension scheme design,
drawing on the successful Save More Tomorrow plan to provide policy and practice
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recommendations for improving retirement outcomes. By understanding and addressing these
behavioral biases, we can better design pension schemes to help individuals achieve financial security
in retirement.

2.  Background

Defined benefit (DB) and defined contribution (DC) plan are the primary types of pension plans.

The Defined Benefit (DB) Plan rewards long service and pay benefits that depend on final salary
and usually includes a formula of salary and years of service to provide retirement benefits. As a
result, DB plan participants are exposed to job change risk and employer default risk. Conversely,
The Defined Contribution (DC) plan is a pension scheme where the employer contributes a fixed
amount of money each year to the employee’s retirement account and the final retirement benefit
depends on the amount accumulated in the account and its investment income. Such a plan has been
popular among employers and employees for its flexibility and cost-effectiveness[1].

Behavioral economics is important because it helps us understand the ways in which people
actually make decisions, which are often different from the rationality assumed by traditional
economics. While traditional economics usually assumes that individuals are rational decision makers
who make decisions based on optimal economic benefit, behavioral economics suggests that
individuals are often subject to a range of psychological biases when faced with long-term and
complex decisions, such as present bias (favoring immediate rewards) and loss aversion (being overly
cautious about potential losses).

In a DC plan, individuals make key retirement savings decisions, such as deciding on the amount
of contributions to make and investment choices, which can have a long-term impact on their financial
security in retirement. This can be challenging for some employed individuals who lack the necessary
financial literacy, and behavioral economics can help understand and address these challenges by
identifying common cognitive biases and decision-making flaws that can lead to poor financial
outcomes.

The shift from DB to DC plans provides a broader context for understanding these challenges. In
1975, there were 27.2 million active participants in private sector DB plans in the United States, while
DC plans had 11.2 million active participants. By 2019, the number of active participants in DB plans
had decreased to 12.6 million, while the number of active participants in DC plans had increased to
85.5 million[2]. According to EIOPA’s 2023 Consumer Trends Report, the number of new members
joining DC pension plans in 2022 increased by 115% compared to 2021, with a 610% increase in
France and a 90% increase in Sweden[3]. This shows that the coverage of DC plans is rapidly
expanding in in the United States and some European countries.

In the context of DC plan implementation, where inertia may lead individuals to not participate in
pension schemes, behavioral economics offers interventions such as auto-enrolment and the provision
of default plan as an option to help investors manage the risk of retirement savings more effectively.
With individuals often failing to make informed long-term decisions due to current bias
(overestimating immediate returns at the expense of future benefits) and underestimating future needs,
behavioral economists have come up with a variety of innovative solutions for DC schemes[4]. A
prime example is the “Save More Tomorrow” program. This plan allows DC plan participants to
commit in advance to automatic increases in contribution rates in the event of future wage increases.
It can help participants save more efficiently over time.

Unlike Defined Benefit Plans, DB plans, where the employer guarantees a specific retirement
income, DC plans transfer the risk and responsibility to the individual[5]. Employees need to decide
how much to contribute and how to invest their savings, so their retirement income depends on their
investment decisions and market performance, so behavioral economics plays a specific and
important role in DC plan.
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3.  Status quo bias---Default plan

Status quo bias, also known as default bias, is a cognitive bias where individuals show a strong
preference for maintaining their current situation or default option. According to Samuelson and
Zeckhauser[6], this bias occurs when people are faced with alternatives but still choose to maintain
their current position rather than explore new possibilities. An example of status quo bias can be seen
in retirement decision-making, where employees often stick with the default options provided in their
pension plans. The Default Plan is a scheme that automatically applies when employees do not
actively choose an option, simplifying decision-making and boosting participation in the Pension
Scheme.

In “The Power of Suggestion: Inertia in 401(k) Participation and Savings Behavior,” the author
found that many auto-enrolled 401(k) participants kept the default contribution rate and fund
allocations, they retained the default 3% contribution rate and allocated their contributions entirely to
the money market fund, which lead to a higher participation rate. This shows the default plan’s
importance in pension schemes. The Defined Contribution (DC) Plan illustrates this, where retirement
benefits depend on contributions and investment performance chosen by the employee. Default plans
impact retirement savings across the savings life cycle, including participation, savings rates, asset
allocation, and post-retirement distributions, which play an indispensable role in the pension scheme.

3.1. A default plan can significantly increase the participation rate of a pension scheme

Numerous studies show that people often choose the status quo or default option because it requires
the least cognitive effort. For example, Madrian and Shea[7] and Choi et al.[8] find that the default
option strongly influences participation rates in 401(k) plans. The study by Madrian and Shea[7]
focuses on the impact of automatic enrollment on 401(k) savings behavior at a large U.S. corporation
in the healthcare and insurance industry.

Before April 1, 1998, employees had to actively opt into the 401(k) plan after one year of service.
However, after this date, two key changes were implemented. First, all new employees were
immediately eligible to participate in the 401(k) plan upon hire, and second, automatic enrollment
was introduced, meaning employees were enrolled in the plan by default unless they opted out. New
employees were assigned a default contribution rate of 3% of their salary, invested entirely in a money
market fund, although they could change both the rate and fund at any time. The study compares the
behavior of different employee cohorts: the “OLD” Cohort which refers to employees hired between
April 1, 1996, and March 31, 1997, the “New” cohort, hired after this date with automatic enrollment,
and the “Window” cohort, employees who were already hired before the implementation of automatic
enrollment in April 1998 but were not yet eligible to participate in the 401(k) plan due to their tenure
(they had less than one year of service). Unlike later employees, they were not automatically enrolled.
They had to opt in affirmatively to participate.
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Figure 1: Distribution of 401(k) Contribution Rates for 401(k) Participants.
(Source: Madrian and Shea, 2001)

As can be seen from Figurel, before automatic enrollment was introduced in 1998, the
participation rate of WINDOW Cohort and OLD Cohort were low, after the introduction of automatic
enrollment, the participation rate of new employees can reach 86% compared with previous
employees. In the meanwhile, Before the introduction of automatic enrollment, employees had to
actively choose to participate in the 401(k) plan and set their contribution rate, with most opting for
6%, the maximum employer match.
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Figure 2: Distribution of 401(k) Contribution Rates for the WINDOW and NEW Cohorts with
Equivalent Tenure.
(Source: Madrian and Shea, 2001)

However, with auto-enrollment, companies set a 3% default contribution rate for employees who
did not actively choose. The study data (Figure2) show that before the application of automatic
enrollment, the distribution of employees’ contribution rate was more dispersed and showed greater
diversity, with a lower percentage of employees choosing the default 3% contribution rate. After the
auto-enrollment, 76% of the new cohort chose the default 3% contribution rate, reflecting the strong
influence of the default option in employee decision-making. This 3% rate was chosen to reduce the
risk of employees opting out due to high contribution rates and to encourage participation. As a result,
many employees no longer actively chose other rates, leading to a significant shift in contribution
rates. New entrants increasingly selected the 3% default rate under the new system, rather than the
previously common 6%, shifting contributions from active choice to being driven by the default.

The company also defaults to investing 100% of new employees’ funds in money market funds,
which are low-risk investments in short-term financial products. These funds are chosen for their
safety and stability, minimizing potential losses and ensuring the security of employees’funds. This
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strategy is ideal for employees who are unfamiliar with investing or unwilling to take higher risks.
When 401(k) plans default to money market funds, many participants accept this option simply
because it’s the default. Although money market funds may not offer the best long-term growth,
employees often stick with them due to status quo bias. Companies select this low-risk default to keep
employees in the plan, ensuring some return on investment and boosting participation rates.

Additionally, as we can see in Fugure3, after the introduction of auto-enrolment, 61.1 percent of
employees followed the default option exclusively, 71.2 percent chose the default 3 percent
contribution rate and invested 100 percent of their money in a money market fund (a safe option for
employees who have a lower risk tolerance or are unfamiliar with the investment market.) Only 24.8
percent of employees chose a non-default contribution rate or portfolio.

“Default” Rate

Nondefault
“Default” includes “Default” conditional 401(k)
participation on participation participation rate
Overall 61.1% 71.2% 24.8%

Figure 3: “DEFAULT” 401(k) Participation And Investment Behavior.
(Source: Madrian and Shea, 2001)

A study by Jeffrey R. Brown and Scott J. Weisbenner[9] summarized the pension plan choices of
45,303 employees at a large U.S. company between 1999 and 2004. The data in Fugure4 shows that
44.3 percent of employees actively chose a pension plan, while 55.7 percent were automatically
enrolled in a traditional plan by default. The proportion of active choices was highest in 1999 at 56.9
percent but has been declining annually, while the proportion of employees defaulting into the
traditional scheme has been increasing and stabilized at around 60 percent since 2002. This suggests
that the default option strongly influences employee choice behavior.

Start year

Total 1999 2000 2001 2002 2003 2004

Variable ()] )] 3) () (%) (6) )]
Made an active
choice 0.443 0.569 0.497 0.421 0.394 0.396 0.402
Chose SMP 0.153 0.220 0.215 0.138 0.115 0.118 0.125
Chose portable 0.186 0.204 0.175 0.186 0.190 0.182 0.180
Chose traditional 0.104 0.146 0.107 0.096 0.089 0.096 0.097
Defaulted into
traditional 0.557 0.431 0.503 0.579 0.606 0.604 0.598

No. of observations 45,303 6,596 7,187 8,649 7,975 7,158 7,738

Note: SMP = self-managed plan.

Fugure 4: Plan Choice by Start Year.
(Source: Brown and Weisbenner, 2009)

Note. Over the entire sample period, we see that slightly under half the sample (44 percent) made
an active pension selection, while the majority (56 percent) defaulted to the traditional benefits
package.
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3.2. Different occupational groups have different preferences for choosing a pension scheme.

Women with higher incomes and married individuals are more likely to actively choose a suitable
pension scheme on their own, while younger people tend to default to the pre-set option rather than
making an active choice. Madrian and Shea[7] and Choiet al.[8] found that younger employees,
women, and those with shorter tenure and lower incomes are more likely to retain both the default
contribution rate and allocation. This tendency may explain why many young employees remain in
the default plan, which can greatly influence their overall savings behavior, potentially resulting in
higher savings rates and better retirement preparation. This also suggests that a default plan can be
adapted to meet the needs of employees with different occupations and income levels[9]. As Fugure5
illustrates, the overall participation rate for employees under automatic enrollment jumped from 37.4
percent to 85.9 percent. The impact is notable across various demographics: for instance, participation
among those earning less than $20,000 rose from 12.5 percent to 79.5 percent, and among employees
aged 20-29, it increased from 25.3 percent to 82.7 percent. These changes indicate that automatic
enrollment significantly reduces the gap in participation rates across different demographic groups,
promoting a more equal participation environment.

Setting up a default plan creates a more equal participation environment across demographic
groups. By removing barriers to entry, auto-enrollment has resulted in a significant reduction in the
gap in participation rates across groups, thus equalizing pension scheme participation rates.

Automatic enrollment Immediate eligibility
Participation Participation
rate of Participation = Participation rate of
Window rate of New rate of Old Window
cohort on cohort on cohort on cohort on
6/30/98 6/30/99 6/30/98 6/30/99

Overall 37.4% 85.9% 48.7% 49.4%
Gender

Male 42.3 85.7 56.1 55.9

Female 35.9 86.0 46.3 474
Race/ethnicity

White 42.7 88.2 53.4 54.4

Black 21.7 81.3 30.7 32.6

Hispanic 19.0 75.1 27.8 34.5

Other 46.2 85.2 55.0 62.9
Age

Age <20 — 73.6 25.0 33.3

Age 20-29 25.3 82.7 36.7 36.9

Age 30-39 37.2 86.3 479 50.3

Age 4049 47.3 90.1 54.9 58.0

Age 50-59 51.8 90.0 64.3 64.3

Age 60-64 60.0 86.0 60.6 70.0

Fugure 5: The Effects of Automatic Enrollment and Immediate Eligibility on 401(k) Participation.
(Source: Madrian and Shea, 2001)

3.3. Default plans as implicit investment advice and decision-making simplifiers for
employees

As it is often perceived by employees as an endorsement of the best course of action by their
employers. Default plans effectively serve as implicit investment advice, leading to higher trust in
and adherence to the plan, as employees believe that the default option is designed in their best interest.
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This perception is particularly important for individuals who may lack financial literacy or confidence
in making complex investment decisions. Moreover, the default plan helps improve overall well-
being by enabling participants to obtain good retirement benefit security even in the absence of
sufficient information and expertise. For instance, in the SURS case, the Traditional Benefit Plan was
designed as the default option because it provides a relatively stable and reliable source of retirement
income suitable for the needs of most employees[9]. The default plan significantly reduces decision-
making pressure for employees, simplifying the investment process and enabling easier participation.
Default plans simplify decision-making for employees, who might otherwise feel overwhelmed by
complex investment choices. By providing a straightforward option, default plans enable easier
participation. They help simplify the decision-making process for participants, particularly those who
lack the relevant knowledge or decision-making time, allowing them to easily obtain appropriate
pension security. For instance, in the SURS case, the default choice of the Traditional Benefit Plan
helped employees who failed to make a choice within the required time to automatically obtain
pension security[9].

4. Hyperbolic discounting

Hyperbolic discounting is the phenomenon in which people prefer smaller but earlier rewards to
larger but later rewards as the delay time decreases when deciding the trade-off between the present
and the future. In the study by Joseph P. Redden[10], hyperbolic discounting is precisely defined as
“the tendency for people to increasingly choose a smaller-sooner reward over a larger-later reward as
the delay occurs sooner rather than later in time.”

A classic example illustrates that hyperbolic discounting with a simple example: Many people
would prefer to get $100 now rather than $110 a day from now; but they would prefer to get $110 31
days from now rather than $100 30 days from now. He also explains the characteristic of hyperbolic
discounting: the rate at which people discount future rewards declines as the length of the delay
increases.

The implicit discount rates decline over a longer time horizon which is the characteristic of
hyperbolic discounting. In Richard Thaler’s study|[11], subjects were asked what amount they would
need in the future to feel indifferent about the $15 they received now. The results showed that the
average (annual) discount rate was 345 percent over a one-month time horizon, 120 percent over a
one-year time horizon, and 19 percent over a ten-year time horizon.

Frederick, Loewenstein, & O’Donoghue[12], summarized the research on implied discount rates:
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Figure 6: Discount Factor as a Function of Time Horizon (all study).
(Source: Frederick, Loewenstein, & O'Donoghue, 2002)
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Figure 7: Discount Factor as a Function of Time Horizon (studies with avg. horizons > 1 year).
(Source: Frederick, Loewenstein, & O'Donoghue, 2002)

The average estimated discount factor = 1/ (1+discount rate), figure6 compares the estimated
discount rate to the average time horizon of the study, based on the formula, it is evident that the
estimated discount rate decreases as the time horizon increases, which means that the discount rate is
decreasing. Figure7 focuses on time horizons longer than 1 year showing a similar trend. Although
the changes are smaller, it can still be seen that the discount factor increases with time. These figures
illustrate that as people consider more distant futures, the degree to which they devalue future returns
(i.e., the discount rate) decreases. This is consistent with the theory of hyperbolic discounting,
indicating that people’s preference for immediate rewards gradually weakens as the time horizon
extends. They begin to place greater importance on future returns, reducing immediate consumption,
which in turn causes the discount factor to increase over time.

George Ainslie and John Monterosso[13], in their discussion in “Choice, Behavioral Economics
and Addiction”, demonstrate two important aspects of hyperbolic discounting models for explaining
why people show inconsistent preferences when confronted with immediate and delayed rewards.
This is critical to understanding the relevance of hyperbolic discounting in pension plans.

Value <+

(a) Time —

Value -

(b) Time =

Figure 8: Hyperbolic Discount Curves.
(Source: George Ainslie and John Monterosso, 2003)
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Figure(a) of figure8 shows the hyperbolic discount curves of two rewards of different sizes at
different time points. It can be seen that when a smaller early reward is about to be received, its value
once exceeds the larger late reward, which shows that people may choose to obtain it immediately
when facing an upcoming smaller reward, rather than waiting for a larger reward. Figure(b) of figure8
shows the changes in the hyperbolic discount curve when these rewards are regarded as a series of
continuous choices. As the length of the reward series increases, the curve of the larger but later
reward becomes relatively higher, while the advantage of the smaller but earlier reward gradually
disappears. This means that when people take a series of future rewards into account, their tolerance
for delay increases, making them more likely to choose larger long-term rewards.

Hyperbolic discounting leads individual to favor present enjoyment or leisure over tasks that
require immediate attention, which can result in a pattern of procrastination. Procrastination usually
manifests itself as a tendency to put off action when faced with a task because of the effort and cost
involved. Hyperbolic discounting makes us more inclined to put off tasks into the future because we
have a strong preference for immediate gratification in the present and prefer to enjoy the leisure of
the moment rather than do the task immediately. In the future we may choose to postpone again, and
so this postponing behavior is repeated, which is procrastination. Thus, procrastination is a
consequence, especially for those with hyperbolic discounting preferences.

4.1. The impact of hyperbolic discounting on consumption and wealth accumulation in
pension plans

Influenced by hyperbolic discounting, there is a tendency to place more value on current benefits and
undervalue the investment of future savings. By constructing a mathematical model, authors Siqi
Tang et al.[14] show in detail how hyperbolic discounting affects the consumption behavior and
annuity demand of pension plan participants. The authors use dynamic programming methods and
utility maximization models to simulate consumption paths and investment decisions under different
time preferences. The authors assume that the market is complete and that participants can purchase
a fair share of life insurance and annuities in the market, then they introduce a time preference model
with hyperbolic discounting, which assumes that participants’ discount rates vary over time, causing
them to prefer immediate consumption and ignore future financial needs in their decision making.

In the mathematical model, participants’ consumption, portfolio, and inheritance levels are used
as decision variables, and by solving for the optimal paths of these variables, the model demonstrates
that the consumption paths of pension plan participants with different levels of impatience, { (higher
€ values indicate that the individual is more impatient and tends to consume in the present and
underestimate future benefits), take on the shape of a hump (Figure9), which is represented by a
higher consumption early in the career, with a gradually decreases in the middle of the career, and
then significantly decreases when approaching retirement. For instance, with a high impatience factor
(£=0.75), consumption peaks early in life, but this high consumption is unsustainable, leading to a
rapid decline by age 70. In contrast, with (=0, consumption remains relatively stable, beginning at
the lowest consumption at age 30 and gradually increasing to a high level by age 105. This indicates
a more balanced approach to consumption and saving, where future needs are more adequately
planned for.
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Figurel0 demonstrates that the demand for life insurance increases with age, especially near
retirement, while the demand for annuities is relatively low. For individuals with a high impatience
factor ({=0.75), the expected insurance premium remains high during the early to middle stages of
life, peaking near age 55. This high premium reflects the strong demand for life insurance, driven by
insufficient financial wealth to meet bequest motives. However, as individuals age beyond 80, the
premium begins to decrease, indicating a reduced demand for life insurance. This shows that these
individuals tend to purchase life insurance when their wealth accumulation is insufficient. Conversely,
for individuals with (=0, they have the habit of saving money and have enough savings to buy annuity,
the insurance premium becomes negative around age 55, signifying an increased demand for annuities.
This reflects the fact that individuals prioritize immediate consumption at the beginning of their
careers over long-term financial planning and pension scheme investment.
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Figure 11: Expected Wealth.
(Source: Tang et al., 2018)

Figurell illustrates how wealth accumulation is influenced by different levels of impatience. With
a relatively high impatience factor ({=0.25), individuals tend to consume more wealth in the early
stage, which leads to the earlier peak of their wealth and a faster decline in wealth. This line shows a
typical wealth accumulation pattern of “rapid rise-early peak-rapid decline”, reflecting the
individual's preference for immediate consumption and neglect of long-term wealth accumulation
under time inconsistency. In contrast, with (=0, their wealth gradually accumulates over their life
cycle, reaches a certain peak, and then gradually declines as they age and their income decreases after
retirement. This line shows that wealth increases steadily with age, peaks at around 70 years old, and
then slowly declines, reflecting the tendency of individuals to maintain a certain wealth reserve in the
later stages of their lives to ensure a stable retirement life. This figure shows that under the influence
of hyperbolic discounting, an individual’s wealth accumulation is slower during his career, resulting
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in lower wealth accumulation and insufficient savings at retirement, which directly affects their
ability to purchase annuities after retirement, posing a threat to their financial stability and pension
security after retirement.

In a summary, hyperbolic discounting causes individuals to prioritize consumption when they are
young, resulting in insufficient savings and insufficient funds to purchase annuities, which weakens
financial stability after retirement. This phenomenon further weakens the ability of individuals to
purchase annuities after retirement in pension plans, leading to insufficient savings and a decrease in
the annuity rate.

4.2. The impact of hyperbolic discounting on the demand for immediate and deferred
annuities in pension schemes

An annuity is a financial contract that provides a person with regular payments, usually after
retirement, in return for a prior lump sum investment or installment payments[15]. Annuities are a
core component of pension schemes. There are two main types of annuities: immediate annuities and
deferred annuities.

Immediate annuity is an annuity product that begins paying out immediately upon purchase.
Typically, once the policyholder pays a lump sum premium, they will immediately begin receiving
regular annuity payments that will continue until the policyholder dies. The demand for immediate
annuity in a pension scheme is reduced. Hyperbolic discounting reduces the attractiveness of
immediate annuity, because immediate annuity requires an employee to pay a large sum of money at
retirement, and the annuity company then pays a fixed amount of income to the purchaser until the
purchaser’s death. This is designed to provide retirees with a stable and consistent stream of income.
But because hyperbolic discounting leads people to have a strong preference for immediate
consumption, they are reluctant to invest such large sums of money in such a financial instrument.
This behavior explains the “annuity puzzle” that occurs in many pension schemes, where the
theoretical benefits of immediate annuities are not reflected in the actual purchase rate.

In contrast, a deferred annuity can be somewhat more attractive, particularly for individuals with
hyperbolic discounting tendencies. A deferred annuity is a product in which the pension benefits are
not paid out immediately after purchase; instead, the payments begin once the purchaser reaches a
certain predetermined age, typically several years after retirement. The key advantage of this product
is that its initial purchase cost is usually lower because the payment is deferred. This lower initial
cost, combined with the promise of future benefits, makes deferred annuities more appealing to those
who exhibit hyperbolic discounting. Chen et al.[16] found that individuals with hyperbolic
discounting tendencies tend to find deferred annuities particularly attractive because these products
align better with their time-inconsistent preferences. Specifically, their study highlights that as the
deferred period increases, the attractiveness of the annuity significantly rises, with individuals willing
to pay substantially more than the actuarial fair price for long-term deferred annuities. The deferred
nature of the payments allows these individuals to commit to future financial security while
maintaining greater psychological comfort and flexibility in the present. This effect is especially
pronounced when the deferred period is longer, as individuals perceive a greater value in securing
longevity protection without the immediate financial commitment.

5.  Cases and policy recommendations

In designing effective pension plans, understanding and leveraging behavioral biases and heuristics
is crucial, as people are often influenced by these psychological factors and behavioral biases when
making long-term financial decisions.
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The Save More Tomorrow plan is an innovative and influential pension strategy designed to
address the common issue of insufficient retirement savings among employees. Developed by
behavioral economists Richard Thaler and Shlomo Benartzi. The Save More Tomorrow plan helps
employees overcome the insufficient savings by gradually and automatically increasing the savings
rate when future salary increases are made; it can be combined with the automatic enrollment to
increase participation rates. The Save More Tomorrow plan is widely considered a critical success in
the world of retirement savings. Research and practical applications show significant increases in
employee participation and average savings rates in companies that implement this program. It
cleverly uses status quo bias and hyperbolic discounting to design and optimize pension strategies to
help employees ensure that they have more funds when they retire.

The Save More Tomorrow plan takes advantages of the status quo bias, that is, most people choose
to keep their current choices and do not actively make changes. This automatic enrollment can
significantly increase the participation rate of pension plans. In the Save More Tomorrow plan,
employees are automatically enrolled in the plan without having to actively choose whether to
participate. Once enrolled, employees do not have to take any further action to increase their savings,
as the plan automatically adjusts the contribution rates with each salary increase. This “set it and
forget it” approach ensures that employees are more likely to stick with the plan and increase their
savings over time.

The Save More Tomorrow plan also addresses the biase that often hinder effective saving behavior:
hyperbolic discounting. The Save More Tomorrow plan is designed to link the increase in the savings
rate to future salary increases, this helps to address the negative impact of hyperbolic discounting.
Since people are more sensitive to immediate consumption today and more tolerant of future
decisions, by arranging the increase in the savings rate to coincide with future salary increases, and
the actual income of participants will not decrease due to increased savings, the Save More Tomorrow
plan reduces their psychological burden. The increase in savings will be achieved in the future, and
people are more likely to accept the promise of gradually increasing savings in the future. Therefore,
participants are more willing to accept this arrangement rather than sacrifice savings immediately,
reducing immediate losses.

5.1. Given the analysis of the Save More Tomorrow program, it is reccommended that the
following policies be considered

5.1.1.Provide a Default Plan and automatic enrollment mechanism

The Save More Tomorrow plan effectively leverages status quo bias, which is the tendency for
individuals to stick with default options. By introducing a default plan and an automatic enrollment
mechanism in pension plans, status quo bias can be effectively exploited. Research shows that default
options can significantly increase program participation rates because most people tend to stay in the
status quo without actively making a choice. An automatic enrollment mechanism ensures that
employees automatically participate in the plan without the need for active selection, which greatly
simplifies the decision-making process and increases participation.

5.1.2.Linking the increase in the savings rate to wage increases

The Save More Tomorrow plan effectively leverages status quo bias, which is the tendency for
individuals to stick with default options. By linking the increase in the savings rate to future wage
increases can reduce employees’ concerns about an immediate reduction in income. By gradually
increasing the savings rate when wages rise, employees are more likely to accept the change because
they will not worry about the current reduction in income and are more inclined to be willing to save
more in the future, reducing immediate consumption and relieving their psychological burden.
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5.1.3.Governments can reduce barriers to adoption

Governments can facilitate broader adoption of pension schemes such as the Save More Tomorrow
plan by reducing administrative barriers and regulatory obstacles. For example, simplifying the
processes for automatic enrollment and default contributions can make it easier for businesses to
adopt the pension scheme. Additionally, offering incentives for employers to implement automatic
enrollment and contribution escalation mechanisms can promote wider use of such plans. By
encouraging more companies to adopt these behavioral interventions, the government can help
increase overall savings rates and enhance long-term retirement security for society[17]. Removing
these barriers will also support smaller businesses, which might otherwise struggle with the
administrative complexity of implementing such plans.

5.1.4.Focus on employee education

While automation and default options in the Save More Tomorrow plan are effective in driving
participation, they do not eliminate the need for strong financial literacy among employees.
Employers should complement the automated features of the plan with targeted financial education
programs that emphasize the importance of long-term retirement planning. Employees need to
understand how the gradual increase in savings contributions works and why it benefits their future
financial security. By linking the education program with the behavioral principles underpinning the
Save More Tomorrow plan—such as the importance of overcoming hyperbolic discounting and
making consistent, future-focused decisions—employees can gain confidence in the pension system.
Informed employees are more likely to trust the Save More Tomorrow plan, adhere to its automatic
increases, and make more proactive financial decisions when necessary, thereby optimizing their
retirement outcomes.

6. Conclusion

This paper systematically explores the behavioral principles that should be utilized in designing an
effective pension scheme, specifically focusing on status quo bias and hyperbolic discounting.
Through example-based analysis of how these principles impact the behavior of participants in
defined contribution (DC) plans, it demonstrates the importance of default options in pension scheme
design. Utilizing a default plan can effectively harness status quo bias to increase participation rates
and improve participants’ savings outcomes. Additionally, the paper explores how hyperbolic
discounting influences individuals’ preference for immediate consumption, thereby posing potential
challenges to retirement planning, making it an important bias that cannot be ignored.

The paper also discusses the application of these behavioral principles through practical examples,
such as the Save More Tomorrow plan, which strategically leverages these biases to encourage higher
savings rates and help individuals better prepare for retirement. By understanding and applying these
behavioral principles, pension scheme designers can create systems that align with human behavior,
ultimately leading to more secure financial futures for participants.
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