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Members of the Legislative Audit Committee:

The purpose of this report is to present the results of our study of the cost and effectiveness of
the Colorado Public Employees’ Retirement Association (PERA) Hybrid Defined Benefit Plan.
This study was conducted pursuant to Section 24-51-614, C.R.S. (Colorado House Bill 24-1427).

This report and its contents have been prepared in accordance with generally recognized and
accepted actuarial principles and practices and our understanding of the Code of Professional
Conduct and applicable Actuarial Standards of Practice set out by the Actuarial Standards Board
as well as applicable laws and regulations. Furthermore, as credentialed actuaries, we meet the
Qualification Standards of the American Academy of Actuaries to render the opinion contained
in this report. This report does not address any contractual or legal issues. We are not attorneys,
and our firm does not provide any legal services or advice.

This report was prepared for the Colorado Office of the State Auditor for the purposes described
herein. It is for the use of the Colorado General Assembly, the Governor’s Office of State
Planning and Budgeting, the Colorado Office of the State Auditor, and Colorado PERA. This
report is not intended to benefit any third party, and Cheiron assumes no duty or liability to any

such party.

William R. Hallmark, ASA, EA, MAAA, FCA Anne D. Harper, FSA, EA, MAAA
Consulting Actuary Principal Consulting Actuary
lg?jléséas, FSA, EA, MAAA, FCA

Consulting Actuary
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Section I — Executive Summary
Overview of the Colorado Public Employees' Retirement Association (PERA)

PERA administers a comprehensive retirement system that acts as a substitute for Social Security
coverage for employees of more than 500 government and public entities in Colorado. PERA
offers a Hybrid Defined Benefit (Hybrid DB) Plan and a Defined Contribution (DC) Plan.
Participation in one of these two plans is mandatory for all covered employees.

The Hybrid DB Plan provides a defined, guaranteed, monthly benefit throughout retirement. The
DC Plan, which is available to specific categories of covered employees, allows members to
control their investments. DC account balances grow with contributions and investment earnings
throughout the members’ careers, and members choose how and when to withdraw their funds.

As of December 31, 2024, the PERA Hybrid DB Plan had about 219,000 active employees and
141,000 members receiving retirement benefits. The DC Plan had about 7,600 members and
1,300 members received full payouts of their accounts during 2024.

Study Scope and Methodology

This study was conducted through a contract with the Office of the State Auditor (OSA), in
accordance with Section 24-51-614, C.R.S., to address three objectives: (1) to compare the
benefits, costs, and portability of the PERA Hybrid DB Plan to alternative plan designs; (2) to
analyze the impact on employers, members, and taxpayers of changing to an alternative plan
design; and (3) to compare the PERA Hybrid DB and DC Plans, including how each attracts
workers to Colorado state government.

For this study, all comparisons use provisions that apply to new members. We calculated income
replacement ratios (the ratio of the retirement benefit to the member’s salary immediately before
retirement) for hypothetical employees. We also calculated real income replacement ratios,
which reflect changes in the purchasing power of benefits throughout retirement due to inflation
and post-retirement benefit increases. We structured each alternative plan design in this study to
have the same expected cost as the PERA Hybrid DB Plan in a baseline economic scenario.

To gauge how retirement benefits affect job decisions, we reviewed surveys and studies,
analyzed data on members offered the choice between the PERA Hybrid DB Plan and the DC
Plan, and surveyed almost 3,000 current and former Colorado state employees.

This Executive Summary provides our key findings related to these objectives, and a summary of
our analyses.



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Section I — Executive Summary

Key Findings

No single retirement plan design is superior for all plan members. Most differences
among plan designs are based on how benefits accrue over a member’s career and how
risks, such as mortality and investment returns, are shared between employees, retirees,
and employers. These differences reflect policy choices available to the General
Assembly.

The PERA Hybrid DB Plan provides income replacement ratios for career
employees that are similar to, or higher than, the alternative plan designs. Some
alternative plan designs provide higher income replacement ratios for non-career
employees, but then, for a similar cost, cannot provide as high an income replacement
ratio for career employees.

Some alternative plan designs provide higher real income replacement ratios
throughout retirement or have more stable costs across a range of economic
scenarios. However, these advantages have trade-offs, either by providing lower
income replacement ratios to some employees or by requiring employees and retirees
to bear a greater share of risks.

The PERA Hybrid DB Plan is expected to provide higher income replacement
ratios than the PERA DC Plan for career employees. Income replacement ratios in
the PERA Hybrid DB Plan are predictable, while in the PERA DC Plan, they depend
significantly on investment returns.

The PERA DC Plan is expected to provide higher income replacement ratios for
members who terminate employment before age 55.

The PERA Hybrid DB Plan has a lower expected cost than the PERA DC Plan for
new members. A significant portion of the current Hybrid DB Plan contribution is
used to pay for the unfunded liability attributable to historical experience and not for
benefits earned today.

According to our survey, most state employees prefer the PERA Hybrid DB Plan
over the PERA DC Plan. Of those who gave their choice “a great deal of thought,”
77% enrolled in the PERA Hybrid DB Plan. Employees reported valuing the
guaranteed lifetime income benefits the Hybrid DB Plan provides.

Among employees who chose the PERA DC Plan, the primary benefit cited was its
portability if they no longer participated in PERA.

i
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Cost and Effectiveness of PERA’s Hybrid DB Design Compared to
Alternative Plans

Any retirement plan reflects a policy choice for balancing various objectives and distributing the
plan’s risks and benefits. Our analysis suggests that the PERA Hybrid DB Plan is a cost-effective
retirement system design that provides relatively high income replacement ratios at retirement
and throughout retirement compared to the alternative designs studied. While certain alternative
designs may offer advantages in specific areas, these often come at the expense of shortcomings
in other aspects of the plans, producing a different balance between the various objectives for
Colorado PERA, which may or may not be viewed as an improvement.

Social Security and Colorado PERA

A defining characteristic of PERA membership is the absence of Social Security coverage for
virtually all employees during PERA-covered employment. PERA serves as the member’s
primary retirement and social safety net. There are key differences between Social Security and
the PERA Hybrid DB Plan. In particular, Social Security is funded on a pay-as-you-go basis,
meaning that today’s contributions pay for today’s benefits. Colorado PERA, in contrast, invests
today’s contributions to pay for retirement benefits in the future. As a result, PERA’s investment
earnings cover a large portion of the cost of the retirement benefits it provides, while
contributions paid into Social Security have to cover nearly the entire cost of Social Security
benefits.

In addition, Social Security allocates its resources to provide higher benefits for the lowest-paid
workers. Because Colorado PERA members’ salaries are higher than the lowest-paid workers in
the U.S., higher benefits can be provided to them outside of Social Security.

Since PERA is a substitute for Social Security, the PERA Hybrid DB Plan, the PERA DC Plan,
and all alternative plan designs in this study meet federal safe harbor requirements to replace
Social Security.

Accrual Patterns

The General Assembly’s choice of accrual pattern directly shapes workforce dynamics and the
value of the pension for employees with different periods of employment. In a defined
contribution plan with a fixed contribution percentage, employees earn more of their retirement
benefit early in their career when the contributions have many years before retirement to
accumulate investment earnings. This creates a “front-loaded” accrual pattern that benefits
non-career employees and may offer more flexibility to a mobile workforce.

In contrast, a traditional defined benefit plan uses the highest average salary, usually shortly
before retirement, to determine the benefit earned for each year of service. This creates a
“back-loaded” accrual pattern that benefits career employees and helps to retain experienced
employees.

(HEIRON & 3
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The PERA Hybrid DB Plan blends these accrual patterns, using both a traditional defined benefit
formula and a money purchase formula that provides an accrual pattern closer to a traditional
defined contribution plan. The alternative plan designs in this study vary from “front-loaded”
accrual patterns that provide higher benefits than the PERA Hybrid DB Plan to non-career
employees, to “back-loaded” accrual patterns that provide lower benefits than the PERA Hybrid
DB Plan to non-career employees and similar benefits to career employees. Some alternative
plan designs blend these accrual patterns.

Post-Retirement Benefit Increases

After retirement, inflation may erode the purchasing power of retirement income. To help
combat this erosion, the PERA Hybrid DB Plan provides annual post-retirement benefit
increases that vary depending on PERA’s funding. Similarly, the alternative plan designs in this
study provide levels of post-retirement benefit increases that may vary by inflation or investment
returns. Some of the alternative designs provide greater post-retirement benefit increases than the
PERA Hybrid DB Plan, resulting in higher income at some point in retirement. To provide
higher post-retirement benefit increases without increasing costs, the initial benefit at retirement
would need to be lower.

Managing Retirement Plan Risks

Retirement plan designs can differ in how they manage the risks inherent in accumulating
sufficient resources to pay retirement benefits to plan members. Traditional defined benefit plans
provide a lifetime benefit paid to the member regardless of investment returns, inflation, or
longevity (how long the member lives), and the employer (or taxpayer, for public retirement
plans) costs are adjusted to compensate for any differences from the original expectations or
assumptions. Traditional defined contribution plans, in contrast, have a fixed cost regardless of
investment returns, inflation, or longevity, and the retirement benefits are adjusted to compensate
for any differences from the original expectations or assumptions.

Managing these various risks is a policy choice about how much of each risk members versus
employers can and should take on. In the PERA Hybrid DB Plan, statute establishes an
automatic adjustment provision to balance the cost of these various risks by adjusting, when
necessary, employee contributions, employer contributions, State contributions, and post-
retirement benefit increases. The alternative plan designs offer various risk-sharing options, such
as post-retirement benefit increases and active member accrued benefits that vary based on
investment performance. For a plan with no Social Security backstop, pooling some or all of the
longevity risk, as in the PERA Hybrid DB Plan, may make sense to ensure some level of lifetime
income for employees.

Impacts of Transitioning to an Alternative Plan Design

If an alternative plan design was adopted as a new tier in the PERA Hybrid DB Plan, as a
separate new plan, or both, our analysis assumes that the new design would apply only to
employees hired on or after its effective date. Furthermore, if the design adopted is one of the
alternative designs developed for this report, the expected costs for new members would be the

(HEIRON & 4
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same as under the PERA Hybrid DB Plan, but the retirement benefits may be lower than in the
PERA Hybrid DB Plan for some employees and higher for others.

The alternative plan designs have varying administrative requirements beyond our study's scope.
At a minimum, if an alternative plan design was adopted, PERA’s recordkeeping and
administrative systems would need to be updated to accommodate both the current plan for
existing members and the alternative plan design for new members. These changes may be
minimal for some designs, while the changes would be more extensive for others.

Most of the alternative plan designs could be adopted to include a new tier in the PERA Hybrid
DB Plan, rather than requiring a closure of the PERA Hybrid DB Plan. Keeping the current
PERA Hybrid DB Plan open would avoid some additional costs and enable the current plan to
continue to fully amortize the Unfunded Actuarial Accrued Liability without interruption.

However, two of the alternative plan designs would require the PERA Hybrid DB Plan to be
closed to new members. Currently, unfunded liability amortization payments are collected as a
percentage of the PERA Hybrid DB Plan’s payroll. If the plan is closed, the payroll would be
expected to decline, making the current rates inadequate, and the mechanism to collect unfunded
liability amortization payments would need to change. In addition, the assets will be drawn down
as benefit payments are made, gradually requiring more liquidity in the investment portfolio,
likely affecting the investment return that can be achieved, leading to additional costs.

Comparing the PERA Hybrid DB Plan to the PERA DC Plan

Our analysis and research indicate that the PERA Hybrid DB Plan and the PERA DC Plan are
likely to attract different types of workers. The former is a significant attraction and retention
mechanism for career-oriented employees, while the latter appeals to members with shorter
expected tenures. The PERA DC Plan does not work as a retention tool given its lower influence
on long-term commitment.

The PERA Hybrid DB Plan provides greater benefits for long-service, career employees and
protection from various risks for employees. It provides a guaranteed lifetime income, and
benefits are mostly protected from the impact of investment returns. It also provides automatic
cost-of-living adjustments in retirement, subject to limits based on the plan's funding. Finally, the
PERA Hybrid DB Plan provides disability income protection and lifetime survivor benefits.
These characteristics make the PERA Hybrid DB Plan particularly attractive to career employees
and those seeking retirement benefits protected from these risks.

The PERA DC Plan provides greater benefits in the early service years, particularly for younger
employees, and its benefits are fully portable. These characteristics make the PERA DC Plan
especially attractive for those who do not work in PERA-covered employment for their full
careers.

The PERA Hybrid DB Plan has a lower expected cost for new members than the PERA DC Plan.
The expected cost for the PERA DC Plan is the contribution rate deposited into the DC Plan. The
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expected cost for the PERA Hybrid DB Plan is the contribution rate that is expected to
accumulate with investment earnings so that the plan has sufficient assets to provide benefits for
the member’s lifetime, assuming all assumptions are met. While current employer contributions
to the PERA Hybrid DB Plan are higher than those deposited in the DC Plan, a significant
portion of the contributions to the PERA Hybrid DB Plan are to pay for the unfunded liability
attributable to the past and not for benefits earned today.

The Role of Retirement Plans in Job Decisions

Academic Studies and Surveys

The studies and industry surveys we reviewed generally agree that retirement benefits are a
significant factor in attracting and retaining workers to public sector employment and that
changes to plan design can affect employee behavior. However, studies suggest younger workers
focus less on retirement benefits than older workers, placing more importance on other factors
such as job security, work-life balance, health insurance, personal satisfaction, salary, and the
ability to serve the community. Younger workers also have a greater appreciation for the
portability of retirement benefits. Higher pay, bonuses, and more appreciation were generally
cited as reasons that employees leave public sector employment rather than benefits.

DB/DC Choice Experience

Since the PERA DC Plan was first implemented in 2006, the percentage of eligible members
electing the DC option has steadily declined from roughly 15% to about 6% in 2023. The choice
varies significantly by the employee’s age and salary at hire. Generally, members hired between
the ages of 20 and 30 had higher DC enrollment rates, while members hired between the ages of
30 and 50 had lower DC enrollment rates. Interestingly, members hired after age 50 and
members with higher salaries had higher DC enrollment rates.

Members who elect the PERA DC Plan exhibit higher termination rates during the first 5 years
of service than members who enroll in the PERA Hybrid DB Plan. After the first 5 years of
service, the termination rates between the DB and DC plan members are similar.
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Survey of Colorado State Employees

We conducted an online survey of current and former Colorado state employees who chose
between the PERA Hybrid DB and the PERA DC Plan. The survey asked questions about how
respondents think about their retirement benefits and how they chose between retirement plan
options. Key results were:

81% of respondents cited retirement benefits as a factor in their decision to work for the
state government (44% cited them as a major factor), and 83% cited them as a factor in
choosing to remain in Colorado state employment (52% cited them as a major factor).

More PERA Hybrid DB Plan members plan to remain state employees until retirement
than PERA DC Plan members (46% vs. 23%), while more PERA DC Plan members than
DB Plan members expect to leave state employment within 5 years (26% vs. 8%).

57% of respondents reported giving the decision between the two plans some or a great
deal of thought, and 77% of those who gave it a great deal of thought chose the PERA
Hybrid DB Plan.

Employees who chose the PERA Hybrid DB Plan overwhelmingly cited the guarantee of
lifetime income as the primary reason; employees who chose the PERA DC Plan
overwhelmingly cited portability as the primary reason.
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House Bill 24-1427, which revised Section 24-51-614, C.R.S., required the Office of the State
Auditor (OSA) to contract with a nationally recognized and enrolled actuarial firm to perform a
comprehensive study of the cost and effectiveness of the Colorado Public Employees’
Retirement Association (PERA) Hybrid Defined Benefit Plan (PERA Hybrid DB Plan) to
alternative plan designs.

To conduct the study, the OSA, with PERA’s concurrence, contracted with Cheiron, an actuarial
consulting firm with extensive experience providing actuarial consulting services to public
pension plans. In addition to experience analyses, actuarial valuations, and projections, Cheiron’s
expertise includes performing legislative impact studies of the financial and benefit impact of
proposed legislative changes, including analysis of defined benefit plan design changes and
transitions from defined benefit to defined contribution programs, comparing the costs and
benefits provided by pension plans in a peer group, and designing pension plans, including
designs that share risks to varying degrees between the members and the employers. The Cheiron
team assigned to this study includes three credentialed actuaries with extensive experience, all of
whom meet the qualification requirements of the American Academy of Actuaries to perform
this analysis.

Section 24-51-614, C.R.S., outlined three objectives for the study as shown in Exhibit II-1, along
with the report sections where the objectives are addressed.

Exhibit II-1 - Study Objectives Per Statute

Statutory Objective Report Section

Compare the benefits, cost, and portability of | Section IV compares the income replacement
benefits provided by the PERA Hybrid DB ratios and costs under four economic

Plan with those provided by alternative plan scenarios for nine alternative plan designs
designs, including other statewide and private | ranging from a typical private sector plan to
sector plans. [Section 24-51-614 (2)(a)() & designs similar to those employed by other
(I1), C.R.S.] statewide retirement systems.

Analyze the cost and impact on employers, Section 1V illustrates the impact on benefits
members, and taxpayers of changing from the | of the alternative plan designs and concludes
current Hybrid DB Plan design to alternative | with a discussion of potential cost impacts of

plan designs. This should include the effect transitioning to the alternative designs,
on retirement benefits for current and future including any impact on PERA’s ability to
retirees and on PERA’s ability to fully fully amortize its unfunded accrued liability.

amortize its unfunded accrued liability.
[Section 24-51-614 (2)(a)(1I), (IV), (V), &
(VI), CR.S.]
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Statutory Objective ‘ Report Section

Compare the PERA Hybrid DB and the Section V compares the income replacement
PERA Defined Contribution (DC) Plans to ratios and costs under four economic
determine (1) how members with different job | scenarios for the PERA Hybrid DB Plan to
classifications and salaries benefit differently | the PERA DC Plan.

from each plan;
(2) which plan is more advantageous for state | Section VI examines the role of retirement
employees and retirees; and (3) the extent to | plans in job decisions, including a review of
which the PERA Hybrid DB Plan, as opposed | published studies and surveys, an analysis of

to the PERA DC Plan, attracts workers to PERA’s experience of members choosing
Colorado state government instead of the between the PERA Hybrid DB Plan and the
private sector or other government entities. PERA DC Plan, and a survey of current and
[Section 24-51-614 (2)(b)(), (II), & (III), former Colorado state employees who were
CR.S] offered this choice.

The study was conducted from October 2024 through July 2025.

Overview of Study Methodology

In conducting this study, we relied on information supplied by Colorado PERA and its actuary,
Segal. This information includes, but is not limited to, the plan provisions, employee data, and
total normal cost rates. We performed an informal examination of the obvious characteristics of
the data for reasonableness and consistency in accordance with Actuarial Standard of Practice
No. 23, Data Quality.

This study assumes that any alternative plan design would only apply to employees hired after it
is adopted. Consequently, all comparisons of income replacement ratios and costs use the
provisions of the PERA Hybrid Defined Benefit Plan (PERA Hybrid DB Plan) that currently
apply to new members. For example, the highest average salary used to calculate benefits in the
PERA Hybrid DB Plan is based on different averaging periods depending on the employee’s hire
date. However, our analysis uses a 5-year averaging period (3 years for the Judicial Division)
because that is the averaging period that currently applies to any new member.

The expected costs of defined benefit plans in this analysis are based on the total normal cost
rates for a similar plan design calculated by PERA’s actuary, Segal, using the demographic
profile for new members and actuarial assumptions from their December 31, 2023 actuarial
valuation, which was the most recent valuation available at the time of this study. The expected
cost does not include the payment on the unfunded liability incorporated in current statutory rates
for the PERA Hybrid DB Plan. There were some assumption changes incorporated in the
December 31, 2024 actuarial valuation but these changes would not materially affect the results
of this study. We adjusted these total normal costs using standard actuarial techniques for the
different details of the specific plan design.

(HEIRON & 9
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Income replacement ratios were calculated for hypothetical employees hired at various ages,
terminating employment at various ages, and retiring at various ages. These ratios were
calculated assuming salary increases throughout their period of employment exactly match the
assumptions used in PERA’s 2023 actuarial valuation. The income replacement ratio is the
annual lifetime benefit at retirement, reflecting the projected highest average salary, divided by
the final year’s salary. For account-based plan designs, the account balance was converted to an
actuarially equivalent annuity either using factors specified by the plan design or assumed prices
to purchase an annuity from an insurance company.

Real income replacement ratios were calculated for various ages after retirement. These ratios
start with the income replacement ratio at retirement and adjust the ratios for each year after
retirement for the impact of assumed inflation compared to the post-retirement benefit increase
provided by the plan design. For this analysis, withdrawals from defined contribution account
balances were assumed to be made to match the benefits provided by the PERA Hybrid DB Plan
until the account balance was exhausted.

Income replacement ratios in this report and cost estimates under alternative economic scenarios
were developed using proprietary software. Because this software does not perform a full
valuation of each scenario for each alternative plan design, the cost estimates may differ if a full
valuation were performed.

We reviewed published studies and surveys on the role of retirement benefits in job decisions,
focusing on general government employees. We also analyzed data provided by PERA on
individual members who were offered the choice between the PERA Hybrid DB Plan and the
PERA Defined Contribution Plan (PERA DC Plan).

The published studies and PERA’s experience provide important but limited insight into the
motivations and viewpoints of employees making job decisions. We supplemented this
information with a 10-minute online survey of current and former Colorado state employees who
had been offered the choice between the PERA Hybrid DB Plan and the PERA DC Plan. Under
contract with Cheiron, Greenwald Research conducted the survey between January 9, 2025, and
January 27, 2025. A link to the survey was sent to 86,375 email addresses provided by PERA,
and we received 2,923 responses (1,670 current employees and 1,253 former employees).

We appreciate the cooperation and assistance provided by PERA during this study, which
included providing data and pertinent records, reviewing the proposed alternative plan designs
used in Section IV, obtaining normal costs for hypothetical plan designs from their actuary
(Segal), and providing feedback on the analyses and conclusions. We also appreciate the
Governor’s Office of State Planning and Budgeting's involvement in reviewing the study results.
Finally, we especially appreciate the extensive guidance provided by the OSA in conducting the
study and reviewing, clarifying, and communicating the study findings.

(HEIRON & 10
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Overview of PERA Programs

Established in 1931, PERA provides retirement and other benefits to employees across more than
500 Colorado government agencies and public entities. The Colorado Public Employees'
Retirement Association (PERA) administers a comprehensive retirement system for public
employees within the state that acts as a substitute for Social Security coverage. PERA’s
retirement system includes the PERA Hybrid Defined Benefit Plan (PERA Hybrid DB Plan) and
the PERA Defined Contribution Plan (PERA DC Plan). Participation in one of these two plans is
mandatory for all covered employees. PERA also offers various voluntary savings programs for
covered employees.

PERA Hybrid Defined Benefit Plan

The PERA Hybrid DB Plan is the retirement system's cornerstone and is used by most members.
It defines a monthly benefit payable commencing at retirement that continues throughout the
member’s life.

In addition to lifetime retirement income, the PERA Hybrid DB Plan automatically includes
disability and survivor coverage for its members. Disability benefits provide a crucial safety net
for those who experience unforeseen circumstances that prevent them from continuing their
public service careers. The disability benefit provides a monthly benefit payable commencing
when a member becomes totally and permanently disabled and continuing throughout the
member’s life as long as the member remains disabled. Furthermore, the plan includes survivor
benefits, which are designed to provide financial assistance to eligible spouses, dependent
children, or other designated beneficiaries in the event of the member's death. Since Social
Security does not cover most PERA members, these benefits offer essential financial protection
for members and their families.

PERA Defined Contribution Plan

Alongside the PERA Hybrid DB Plan, PERA also administers the PERA DC Plan, which offers
an alternative retirement savings option for specific categories of state and local government
employees. In contrast to defined benefit plans, which define a monthly benefit payable at
retirement, defined contribution plans define an amount that is contributed to the members’
accounts. A defined contribution (DC) plan allows members to control their retirement savings
by directing their contributions into various available investment funds. The members’ DC
account balances grow with contributions and investment earnings throughout their careers.
When members retire, the account continues to grow with investment earnings, and members
decide when and how much to withdraw to provide retirement income. The ultimate retirement
benefit received under a DC plan depends on the total contributions made by the employee and
the employer, and the investment earnings or losses incurred throughout the member’s lifetime.

(HEIRON & 1
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Eligibility for the PERA DC Plan has evolved to include:

e State of Colorado employees hired on or after January 1, 2006,

e (Certain community college employees hired on or after January 1, 2008,

e Local Government Division employees hired on or after January 1, 2019,

e State-classified college or university employees hired on or after January 1, 2019, and

e District Attorneys, and Deputy District Attorneys or Assistant District Attorneys
whose Board of County Commissioners have authorized such participation.

Voluntary Programs

PERA provides several voluntary retirement savings and benefit programs that members can
participate in to enhance their financial security further.

The PERAPIus 401(k) and 457 Plans are supplemental retirement savings plans that allow PERA
members to make additional contributions on a pre-tax or Roth basis. Enrollment in the
PERAPIlus 401(k) Plan is open to all employees of PERA-affiliated employers at any time, while
the PERAPIlus 457 Plan is available to all employees of employers that have adopted the Plan.

PERA also offers its members a voluntary life insurance program, providing additional financial
protection for their families. This program typically features decreasing-term group life
insurance with fixed premiums, where the death benefit amount gradually decreases as the
insured individual ages.

Members who retire under PERA are eligible to enroll in PERACare, which includes health care
premium subsidies based on the member’s years of service.

PERA Hybrid DB Plan Divisions and Demographics

PERA's membership is organized into five distinct divisions for administrative and funding
purposes: the State Division, the School Division, the Local Government Division, the Judicial
Division, and the Denver Public Schools (DPS) Division. Exhibit III-1 summarizes the active
employee membership of the PERA Hybrid DB Plan as of December 31, 2024. Active
employees are those who are currently employed in PERA-covered positions, earning a salary,
and accruing benefits in the PERA Hybrid DB Plan.

(HEIRON & 12
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Exhibit ITI-1

Active Employee Membership

December 31, 2024
Denver
Local Public
State School Government Judicial Schools
Division Division Division Division Division
Count of 55,584 134,080 12,982 351 16,207 219,204
Employees
Average Age 44.8 44.5 43.8 53.0 41.3 443
Average
Years of 8.8 9.0 7.6 11.7 7.7 8.8
Service
Average $69,878 | $50,291 $71,081 | $180,826 | $54,797 | $57,031
Salary

Source: PERA’s Actuarial Valuation and Review as of December 31, 2024.

Exhibit III-2 summarizes the retirees and survivors receiving benefits from the PERA Hybrid DB

Plan as of December 31, 2024.

Exhibit ITI-2

Retirees and Survivors

December 31, 2024
Denver
Public
School Government Judicial Schools
Division Division Division Division Division
Count 44,999 79,228 9,404 476 7,331 141,438
Average Age 73.3 73.0 71.7 75.5 75.3 73.1
Average
Annual $41,383 $37,040 $39,014 $78,640 $39,352 $38,813
Benefit
Source: PERA’s Actuarial Valuation and Review as of December 31, 2024.
oy
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PERA Hybrid DB Plan Benefit Design

The term "Hybrid" in the PERA Hybrid DB Plan describes the internal design of the plan itself,
which incorporates two benefit formulas. The retirement benefit is the greater of: the Traditional
DB Formula and the Money Purchase Formula; the final benefit is capped at 100% of the
member's Highest Average Salary (HAS). A member’s HAS is an average of their highest years
of earnings while working for a PERA employer. It is a monthly average, calculated using
periods of 12 consecutive months of service. The calculation of HAS has changed over time,
with different averaging periods applied based on the member’s division and when a member
first became covered by PERA. For new members hired on or after January 1, 2020 (referred to
as “new members” throughout the report), salaries are averaged over 5 years (3 years for judges)
to calculate the HAS.

The retirement benefits are calculated as follows for each formula:

e Traditional DB: the member's HAS is multiplied by 2.5% and their years of service.

e Money Purchase: the member's accumulated account balance multiplied by a factor to
convert the balance into an annuity to provide monthly lifetime income. The member’s
account balance includes their contributions, the interest credited to those contributions at
a fixed annual compound rate of 3%, and an employer match of 100% of the member’s
account balance.

The Traditional DB Formula usually produces a greater benefit for members with more years of
service, while the Money Purchase Formula is more likely to produce a greater benefit for
members with fewer years of service.

Exhibit I1I-3 (Example 1) shows the retirement benefit calculation under the Traditional DB
Formula for a hypothetical member retiring after 30 years of service with a highest average
salary of $100,000.

Exhibit IT1-3
Example 1: Traditional DB Formula

1. Benefit Multiplier 2.5%
2. Highest Average Salary $ 100,000
3. Years of service 30
4. Annual retirement benefit:

$ 75,000

1. x 2. x 3., but no greater than 2.
Source: Cheiron analysis.
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Exhibit I1I-4 (Example 2) shows the retirement benefit calculation under the Money Purchase
Formula for a hypothetical member retiring at age 65 with an account balance of $300,000.

Exhibit ITI-4

Example 2: Money Purchase Formula

1. Member’s accumulated contributions with interest $ 300,000
2. Employer’s 100% match $ 300,000
3. Total money purchase account balance: 1. + 2. $ 600,000
4. Hypothetical age 65 PERA money purchase factor! 0.00766
5. Annual retirement benefit: $55.152
3.x 4. x 12, but no greater than HAS ’

' These factors vary by the member’s age and are regularly updated to reflect PERA’s
expected investment returns, mortality rates, and demographics.
Source: Cheiron analysis.

In the two examples on the previous page and above, the Traditional DB Formula resulted in the
greater benefit amount at age 65, so the member would receive $75,000 per year. The benefit
amount may also be reduced depending on the specific optional form of payment selected by the
member. Members choose among three optional forms of payment: Option 1 offers the highest
benefit but provides no benefit to a beneficiary after the retiree’s death; Option 2 offers a lower
benefit amount, but provides a 50% benefit to a beneficiary after the retiree dies; Option 3 offers
the lowest benefit, but provides a 100 % benefit to a beneficiary after the retiree dies.

The benefit calculated at retirement is independent of market fluctuations, providing retirees
with a predictable and secure income stream. Upon meeting the specified age and service
requirements, members become eligible to receive these monthly payments, ensuring a
foundational level of financial security throughout their retirement.

Retirement Eligibility

Members eligible for an unreduced service retirement have their Traditional DB Formula
benefits calculated as shown in Exhibit III-3 (Example 1) without a reduction for retiring early.
New members are eligible for unreduced service retirement upon meeting any of the following
conditions:
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Exhibit I1I-5
PERA’s Eligibility for Unreduced Service Retirement

New Members

Non-Safety Officers Safety Officers

Any age with 35 years of service Any age with 35 years of service

Age 55 with 25 years of service or age plus

Age 64 with 30 years of service service equals 80 or more

Age 65 with 5 years of service Age 65 with 5 years of service

Source: copera.org.

Members can retire before becoming eligible for the unreduced service retirement if they meet
the eligibility requirements for the reduced service retirement. The Traditional DB Formula
benefit is calculated as shown in Exhibit III-3 (Example 1), but the benefit amount is reduced to
account for the member retiring earlier. The Money Purchase Formula uses a factor based on the
age at retirement to convert the account balance to an annuity, so no further adjustment is
necessary. New members are eligible for reduced retirement benefits if they have met either of
these conditions:

Exhibit I11-6
PERA’s Eligibility for Reduced Service Retirement

New Members

Non-Safety Officers Safety Officers

Age 55 with 25 years of service Age 55 with 20 years of service

Age 60 with 5 years of service Age 60 with 5 years of service

Source: copera.org.

Members who have reached retirement eligibility with 5 or more years of service are entitled to
the greater of the Traditional DB Formula and the Money Purchase Formula. Members aged 65
with less than 5 years of service are generally entitled only to the Money Purchase Formula.

Income Replacement Ratios

Income Replacement Ratio

An income replacement ratio is the ratio of the
retirement benefit to the member’s salary immediately The ratio of the retirement
before retirement. This may differ from the highest benefit to the Member’s salary
average salary (HAS) used to calculate benefits. In
Example 1, the 5-year HAS was $100,000, but
assuming the member’s salary had increased $3,500 per year during the last 5 years before
retirement, the member’s salary would be $107,000 immediately before retirement (i.e., ($93,000
+$96,500 + $100,000 + $103,500 + $107,000) +~ 5 = $100,000). The income replacement ratio
would equal the $75,000 benefit divided by the $107,000 salary immediately before retirement,
or 70%. In Example 1, the member has 30 years of service, so the benefit equals 75% (30 x

(HEIRON & 16
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2.5%) of HAS. The 70% income replacement ratio is slightly less than the 75% of HAS because
the income replacement ratio is based on the salary at retirement, and the HAS for new members
is a 5-year average (3-year average for judges) of the member’s highest annual salaries.

Exhibit I1I-7 shows income replacement ratios for members (other than safety officers) at various
hire and retirement ages who are “career employees,” meaning they work in PERA-covered
employment until they retire. Income replacement ratios under the Traditional DB Formula are
shown on the left, and the Money Purchase Formula on the right. Only members hired at ages 45
or 55 and retiring at age 60 receive a higher income replacement ratio under the Money Purchase
Formula.

Exhibit I11-7

Income Replacement Ratios for Career Employees
State Division (Other Than Safety Officers)

Traditional DB Formula Money Purchase Formula
Retirement Age Retirement Age
60 65 70 60 65 70
o 25 46% 58% 74%
< 3 36% 48% 63%
.é.f 45 23% 34% 47%
55 8% 18% 29%

Note: Dark shades with bold text indicate the formula that provides a higher income replacement ratio,
light shades with normal text indicate the formula that provides a lower income replacement ratio, and
white backgrounds with bold text indicate the two formulas provide similar income replacement ratios.
Source: Cheiron analysis based on assumptions used in PERA’s December 31, 2023 actuarial valuation.

In the exhibits throughout this report, dark shades with bold text indicate the formula that
provides a higher income replacement ratio, light shades with normal text indicate the formula
that provides a lower income replacement ratio, and white backgrounds with bold text indicate
that the two formulas provide similar income replacement ratios. Income replacement ratios are
considered “similar” if they are within 10% of each other. For example, in Exhibit III-7, the
income replacement ratio for members hired at age 35 who retire at 60 under the Traditional
DB formula is 8% higher (39% / 36%) than the ratio under the Money Purchase formula, so
these ratios are considered “similar.”
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Conversely, non-career employees — those leaving PERA-covered employment before retirement
— often find the Money Purchase Formula more advantageous. Exhibit III-8 shows income
replacement ratios for members (other than safety officers) who leave PERA-covered
employment before retirement and commence their PERA retirement benefits at age 65, at
various hire and termination ages, under the Traditional DB Formula on the left and the Money
Purchase Formula on the right. Income replacement ratios for non-career employees are
calculated based on a projected salary immediately before retirement, assuming the member
works in non-PERA-covered employment until retirement. Only non-career members who work
until age 55 receive a higher income replacement ratio under the Traditional DB Formula.

Exhibit I11-8

Income Replacement Ratios for Non-Career Employees Who Retire at Age 65
State Division (Other Than Safety Officers)

Traditional DB Formula Money Purchase Formula
Termination Age Termination Age
35 45 55 35 45 55
o 25 6% 21% 49% 10% 24%
; 35 11% 33% 14%
= 45 16%

Note: Dark shades with bold text indicate the formula that provides a higher income replacement ratio,
light shades with normal text indicate the formula that provides a lower income replacement ratio, and
white backgrounds with bold text indicate the two formulas provide similar income replacement ratios.
Source: Cheiron analysis based on assumptions used in PERA’s December 31, 2023 actuarial valuation.

Because the Traditional DB Formula uses the highest average salary for all years of service, a
significant portion of the member’s benefit almost always accrues in the last few years before
retirement, when members typically earn their highest salaries. This accrual pattern is often
referred to as back-loaded and favors older, longer-service employees.
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The back-loaded accrual pattern can be seen in Exhibit I11-9 as the benefit accruals for the first 3
years of service are relatively small compared to the benefit accruals for the last 3 years.

Exhibit ITI-9

Traditional DB Formula Benefit Accruals

Accrued Retirement

Benefit Accrual:

Year of  Highest Average Salary Benefit: Increase in Annual
Service (HAS) 2.5% x HAS x Service Retirement Benefit
1 $ 35,000 $ 875 $ 875
2 $ 36,000 $ 1,800 $ 925
3 $ 37,000 $2,775 $ 975
28 $ 94,000 $ 65,800 $ 4,375
29 $ 97,000 $ 70,325 $ 4,525
30 $ 100,000 $ 75,000 $ 4,675

Source: Cheiron analysis.

In contrast, the Money Purchase Formula defines an amount credited to the member’s account
based on each year’s salary (not the highest average), which produces higher benefit accruals for
younger, shorter-service employees than the Traditional DB Formula. This accrual pattern is less
back-loaded than the Traditional DB Formula. Exhibit III-10 shows this accrual pattern for a
member hired at age 35 who retires at age 65, assuming for ease of calculation a member
contribution rate of 10% of pay. The benefit accrual for the first year of service for the retirement
benefit at age 65 is substantially greater than under the Traditional DB Formula shown above,
and the benefit accrual for the last year of service is less than half of the accrual under the
Traditional DB Formula.

Exhibit I1I-10

Money Purchase Formula Benefit Accruals

Member Contribution

Member Accumulated to Age 65 Increase in Annual
Year of Contribution: with 3% Interest + Retirement Benefit
Service Salary 10% x Salary 100% Employer Match At Age 65
1 $ 35,000 $ 3,500 $16,742 $ 1,539
2 $ 37,000 $ 3,700 $17,183 $1,579
3 $ 39,000 $ 3,900 $17,584 $1,616
28 $ 100,000 $ 10,000 $ 21,534 $1,979
29 $ 103,500 $ 10,350 $21,638 $ 1,989
30 $ 107,000 $ 10,700 $21,719 $ 1,996

Note: For ease of calculation, this exhibit assumes the member contribution rate is 10% of pay.
Source: Cheiron analysis.
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Exhibit III-11 compares the benefit accrual between the two formulas for each year of service for
a member hired at age 35 who retired at age 65. This comparison assumes salary increases
according to the assumptions used in the 2023 actuarial valuation. For the first 10 years of
service, the increase in the life annuity benefit commencing at age 65 is greater under the Money
Purchase Formula than the Traditional DB Formula. However, after 10 years, the Traditional DB
Formula provides increasingly greater accruals in the benefit commencing at age 65 for each
additional year of service.

Exhibit I1I-11

Increase in Age 65 Retirement Benefit by Year of Service
Traditional DB Formula Versus Money Purchase Formula

Increase in Age 65 Retirement Benefit

0 5 10 15 20 25 30
Year of Service

Source: Cheiron analysis.

The choice of accrual pattern reflects the General Assembly’s strategic goals regarding
workforce management. Backloaded patterns — such as those offered by the Traditional DB
Formula — align well with retaining experienced, career employees. Conversely, designs with
more level accrual patterns — such as those provided by the Money Purchase Formula — where
credits are often a consistent percentage of pay each year, may be perceived as fairer to a more
mobile workforce but might offer weaker retention incentives. By combining these two accrual
patterns in the PERA Hybrid DB Plan, the General Assembly appears to be seeking a balance
between the two approaches. Plan design choices about benefit accrual patterns directly shape
workforce dynamics and the relative value proposition of the pension for employees with
different career paths.

Post-Retirement Benefit Increases

Effective July 1 each year, after receiving benefits for 36 months, unreduced service retirees,
disability retirees, and beneficiaries under the PERA Hybrid DB Plan receive annual increases
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(AI) to their monthly benefits to help mitigate the effects of inflation. Reduced-service retirees
are only eligible for automatic increases once they attain age 60 or the applicable age and service
rule for unreduced service retirement. For new members, the annual increase is the lesser of the
automatic increase cap (which can range from 0.5% to 2.0% based on the Automatic Adjustment
Provisions discussed below) or the average monthly inflation for the previous calendar year. The
present value of this increase for all members cannot exceed 10% of the division’s Al reserve.

A member hired at age 25 who works 40 years and retires at age 65 is expected to have a
retirement benefit that replaces 94% of their salary immediately before retirement (as shown in
Exhibit III-7). However, the purchasing power of this retirement income erodes to the extent that
automatic increases do not keep up with inflation. The Real Income Replacement Ratios in
Exhibit I1I-12 illustrate how the 94% initial income replacement ratio at age 65 is expected to
erode during retirement. By age 75, for example, the Real Income Replacement Ratio is expected
to have declined from 94% to 82%.

Exhibit III-12

Real Income Replacement Ratios in Retirement
Hired at Age 25, Retired at Age 65

Assumes 2.30% annual inflation and 1.25% annual benefit increases
commencing after 36 months of retirement.
Source: Cheiron analysis.

The Real Income Replacement Ratio provides a more complete picture of retirement income
adequacy by accounting for the impact of inflation and the benefit adjustments the plan offers
throughout a member’s retirement years. A seemingly sufficient nominal replacement ratio at
retirement might not maintain its value over a long retirement if inflation outpaces the annual
increases.

Contribution Rates and Expected Total Normal Cost

Cost for New Members .
The estimated amount needed to fund the

The expected long-term cost of providing pension benefits earned by active employees
benefits under the PERA Hybrid DB Plan during the current year, usually reported as a
is represented by the "total normal cost," a percentage of payroll. It represents the

key metric derived from the actuarial ongoing, year-to-year cost of the pension

valuation. The total normal cost is the plan for active member benefit accruals.
level percentage of pay contribution that,

if contributed each year throughout a member’s career, is expected to accumulate with
investment earnings, so that when the member retires, the plan has sufficient assets to provide
the monthly benefits for the member’s lifetime, assuming all actuarial assumptions are met. The
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total normal cost is usually expressed as a rate of payroll. The total normal cost rate minus the
employee contribution rate is the employer’s normal cost rate.

The total employer contribution rates for PERA are defined in statute and consist of several
components, including a base statutory contribution, the Amortization Equalization
Disbursement (AED), the Supplemental Amortization Equalization Disbursement (SAED), and
the DC Supplement contribution. In addition, the State makes an annual Direct Distribution of
$225 million until all divisions are 100% funded. Finally, the Automatic Adjustment Provision
(AAP) can increase or decrease contribution rates depending on the funding of the Plan. The
AED, SAED, DC Supplement, AAP adjustments, and the State’s Direct Distribution, are
designed to address the Unfunded Actuarial Liability (UAL) arising from past experience and are
not part of the normal cost of current benefit accruals. The base statutory contribution pays the
employer’s normal cost plus a portion of the unfunded liability. Exhibit III-13 compares the
statutory contribution rates for the State Division from the 2023 actuarial valuation to the normal
cost rate for new members, with any excess in the statutory rates used to pay down the UAL.

Exhibit III-13

State Division Contribution Rates Based on the 2023 Actuarial Valuation

35%
30%
Employer AED,
SAED, DC
25%
UAL Payment
18.85%
20%
15%
10%
New Member
50, En]p]oyee Basic Normal Cost
’ 10.00% 12.76%
0%

Statutory Actuarial

Source: Segal Consulting, PERA’s actuary.
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For purposes of this study, which is focused solely on the cost of benefits for new members, the
employer’s cost equals the employer’s normal cost since any contributions above the employer’s
normal cost are used to pay for unfunded liabilities arising from past experience and are not
associated with the cost of benefits for new members.

The expected cost analyses focus on the benefit provisions for new members, ignoring the costs
associated with the unfunded liability, which is attributable to the past. PERA’s contracted
actuarial consulting firm, Segal, provided us with normal cost calculations for new members in
each of PERA's divisions. The State and Local Government Divisions include Safety Officers,
who have different benefit provisions and employee contribution rates, so the Safety Officers
have different expected costs, which are shown separately. For purposes of this study, in
consultation with PERA and Segal, we have assumed that the current AAP rates of 1.0% will be
reduced to 0.5% over the long term.

Exhibit I1I-14

Expected Cost for New Members by Division

Employer’s

Normal Cost Total Expected
Division Employee Rate Rate Cost
State Division o o o
(Other Than Safety Officers) 10.5% 2.3% 12.8%
Local Government Division o o o
(Other Than Safety Officers) 8.5% 4.3% 12.8%
Denver Public Schools Division 10.5% 2.3% 12.8%
Schools Division 10.5% 3.8% 14.3%
Judicial Division 10.5% 8.5% 19.0%
State & Local Government o o o
Divisions (Safety Officers) 12.5% 6.8% 19.3%

Note: These calculations reflect an expected long-term cost using an annual investment return of 7.25%,
an annual increase of 1.25%, employee contribution rates of 0.50% of pay lower than those used in the
2023 actuarial valuation, and the new member demographics in Appendix A.

Source: Segal Consulting, PERA’s actuary.

Note that the total expected costs for the State Division (other than Safety Officers), the Local
Government Division (other than Safety Officers), and the Denver Public Schools Division are
the same. Consequently, these divisions have been combined for the analysis in this report,
except when employee and employer contributions need to be separated.
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Automatic Adjustment Provisions

The PERA Hybrid DB Plan includes Automatic Adjustment Provisions (AAP) designed to
ensure the fund's long-term financial stability by sharing investment, longevity, and inflation
risks among different parties. These provisions, established through Senate Bill 18-200, can
trigger contribution and benefit changes based on the fund's performance relative to its funding
goals. When triggered, the AAP aims for adjustments that have an equitable impact on active
members, retirees, employers, and the State. These adjustments can include changes to member
and employer contribution rates, direct state contributions, and the Annual Increase (Al) cap for
post-retirement benefits.

If adjustments are necessary, member and employer contribution rates can increase or decrease
by up to 0.50% annually, subject to statutory limits. Furthermore, these rates cannot fall below
the levels established in 2018. These adjustments are determined annually based on PERA's
funding progress and take effect on July 1 of the following year.

Senate Bill 18-200 also requires the State of Colorado to provide an annual direct contribution to
PERA to support its funding. The Automatic Adjustment Provision can also affect this
contribution, with a maximum annual change of $20 million and a maximum annual contribution
of $225 million.

The Al cap for post-retirement benefits is also subject to adjustment under the AAP. If PERA's
funding status is ahead of schedule, the Al cap increases by up to 0.25%, but not above 2.00%.
Conversely, if PERA’s funding status is behind schedule, the Al cap decreases by up to 0.25%
but not below 0.50%.
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Overview

Statute required this study to compare the
benefits, cost, and portability of benefits
provided by the PERA Hybrid DB Plan
with those provided by alternative plan
designs. [Section 24-51-614 (2)(a)(I) &
(IT), C.R.S.] This section provides that
comparison. In addition, this section
compares how the different plan designs
share or pool various risks.

For our analysis, each alternative design,
except Social Security, has been structured
to cost the same as the PERA Hybrid DB
Plan if all its actuarial assumptions are
met.

Our analysis compares the benefits
provided by the different plan designs
based on the income replacement ratios
(the ratio of the annual retirement benefit
to the member’s annual salary
immediately before retirement) for various
hypothetical periods of employment and
retirement ages. This analysis also
discusses the portability of each design.

To understand how each design shares
investment, longevity, and inflation risks,
the costs and income replacement ratios
for the different designs are compared
under four economic scenarios, and real
income replacement ratios are compared
throughout retirement.

Comparison to Social Security

A defining characteristic of PERA
membership is the absence of Social
Security coverage during PERA-covered
employment. PERA serves as the
member’s primary retirement and social

CHEIRON &

Key Findings

v Regardless of the plan design, the
benefits paid ultimately equal
contributions plus investment returns
less administrative expenses. The
differences between the designs are
primarily driven by a few key factors:

o Accrual pattern — how much benefit
is paid to non-career employees
versus career employees.

o Risk-sharing — how much risk is
borne by plan sponsors versus active
plan members versus retired plan
members.

o Pooling of risks — how much risk is
shared among plan members versus
being borne separately by individual
plan members.

v No single plan design is superior to all
others for all plan members. The ideal
plan design inevitably involves a
compromise and balance to meet different
employee groups’ diverse needs and
preferences.

v" The PERA Hybrid DB Plan is a cost-
effective plan design that performs well
overall compared to alternative designs.
Some alternatives perform better than the
PERA Hybrid DB Plan in certain areas,
but those designs do not perform as well
in other areas. Selecting among these plan
designs is a matter of policy preference to
balance various objectives and risks.
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safety net, necessitating that its benefits provide comparable or better security to that offered by
Social Security.

Social Security is a federal program designed to provide a foundational retirement income level
and protection against old age poverty. Exhibit I[V-1 shows several key benefits that contribute to

this goal, and that the PERA Hybrid DB Plan provides similar benefits.

Exhibit I'V-1

Key Benefits of Social Security and the PERA Hybrid DB Plan

Key Benefit Social Security PERA Hybrid DB Plan \ Design Differences
Lifetime Monthly income to Monthly income to None. Both provide
Income eligible retirees that eligible retirees that lifetime income.

continues for their continues for their

lifetime. lifetime.
Survivor Monthly lifetime income | Monthly lifetime income | None. Both provide
and to eligible survivors of to eligible survivors of survivor and disability
Disability deceased workers and to | deceased workers and to | benefits.
Benefits individuals who become | individuals who become

disabled and are unable to | disabled and are unable to

work. work.
Cost-of- Monthly income is Monthly income is Social Security benefits
Living adjusted annually based adjusted annually after 3 | keep pace with inflation.
Adjustments | on the Consumer Price years of retirement based | Due to its 3-year delay

Index (CPI) to ensure that
retiree purchasing power
is maintained over time in
the face of inflation.

on the Consumer Price
Index (CPI), subject to
certain caps.

and caps on annual
adjustments, PERA
benefits may not,
potentially diminishing
purchasing power over a
long retirement.
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Social Security

Benefits are calculated
based on a worker's
career indexed earnings.
This indexing ensures
that earnings from earlier
in a worker's career are
adjusted to current wage
levels when calculating
their retirement benefit.

PERA Hybrid DB Plan |

Most benefits are
calculated based on the
"Highest Average Salary"
(HAS) (typically a 3 or 5-
year average).

Design Differences

Social Security’s career
indexing adjusts wages
early in one’s career for
average wage increases
since the wages were
earned. This indexing
omits the impact of any
promotions during one’s
career, which are
captured by PERA’s
HAS formula. As a
result, PERA is more
effectively designed to
replace a percentage of
a member’s income just
before retirement.

Benefit
Formula
Weighted to
Income
Levels

The benefit formula is
progressive, providing a
higher income
replacement ratio for
lower-income workers
than higher-income
workers.

The benefit formula does
not incorporate any
weighting based on
income levels.

Unlike PERA’s benefit
formula, Social Security
aims to provide a
stronger safety net for
those with lower
lifetime earnings.

Source: Cheiron summary of benefits according to copera.org and SSA.gov.

Since PERA is a substitute for Social Security for its members, its retirement plans are subject to
federal regulations to ensure they provide comparable benefits. This obligation applies to the
PERA Hybrid DB and DC Plans. The federal regulations offer specific “safe harbor” designs that
meet the requirements of a Social Security replacement plan. Both the PERA Hybrid DB Plan
and the PERA DC Plan satisfy the safe harbor requirements as follows:

e A DB plan with a 5-year high average salary (HAS) and a normal retirement age of 65,
such as the PERA Hybrid DB Plan, meets the safe harbor for replacing Social Security if
the benefit multiplier is at least 1.6% of HAS per year of service. The PERA Hybrid DB
Plan provides a benefit multiplier of 2.5% of HAS per year of service, so the PERA
Hybrid DB Plan exceeds this safe harbor requirement.

e A DC plan with total contributions to the member’s account of at least 7.5% of pay meets
the safe harbor requirement for replacing Social Security. The PERA DC Plan provides
total member and employer contributions to the member’s account ranging from 20% to

CHEIRON &
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26.85% of pay, depending on the member’s Division and job classification, so the PERA
DC Plan exceeds this safe harbor requirement.

PERA generally provides higher income replacement ratios than Social Security at a
similar cost. For example, the income replacement ratio under the PERA Hybrid DB Plan for a
state non-safety member hired at age 25 and retiring at age 65 is about 94% compared to 33% for
Social Security, assuming the member was hired today at a salary of $35,000. The expected cost
(i.e., the total normal cost rate) of the PERA Hybrid DB Plan benefits for state non-safety
employees is about 12.8% of payroll, comparable to Social Security’s current payroll tax of
12.4%. Two primary factors contribute to this outcome:

1. PERA is pre-funded, so investment earnings pay for a significant portion of the benefits.

2. Social Security’s progressive benefit formula effectively uses a portion of the payroll
taxes collected from higher wage earners to enhance benefits for lower wage earners. For
example, for someone who turns age 62 in 2025, Social Security provides the following
income replacement ratios:

e 90% on average indexed wages up to $14,712,
e 32% on average indexed wages between $14,712 and $88,692, and
e 15% on average indexed wages above $88,692 per year.'

Because the vast majority of Colorado PERA members earn more than $14,712 annually,
and many earn more than $88,692, for the same cost, higher benefits can be provided to them
outside of Social Security.

Offsetting these factors, it should be noted that Social Security provides full cost-of-living
adjustments, while PERA’s annual increases are limited and may not keep pace with inflation.
Even so, PERA’s income replacement ratios at retirement are much higher than Social Security
and will only gradually lose purchasing power over time, so PERA’s retirement benefits are
extremely unlikely to drop to the level of Social Security.

! This Primary Insurance Amount is adjusted for retirement prior to Social Security Normal Retirement Age and for
inflation from age 62 to the year of retirement.
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Section IV — Cost and Effectiveness of the PERA Hybrid DB Plan Compared
to Alternative Plan Designs

Summary of Alternative Plan Designs

We developed nine alternative plan designs to assess the cost and effectiveness of the PERA
Hybrid DB Plan. These alternatives are meant to cover a range of plan designs used in the public
and private sectors. The alternative plan designs differ primarily in their benefit accrual patterns
and how various risks are managed. The Social Security Plus Defined Contribution alternative is
the only plan design that includes Social Security coverage. The other alternatives are Social
Security replacement plans like the current PERA plans.

Alternative Plan Designs

Standalone Defined Contribution (Standalone DC) — A defined contribution plan in which
contributions are invested, often at the direction of the employee, and the benefit equals the
accumulated account balance at retirement.

Social Security Plus Defined Contribution (Soc Sec + DC) — A typical private sector plan
design combining Social Security with a defined contribution plan.

Variable Defined Benefit (Variable DB) — A defined benefit plan designed to mimic a
defined contribution plan except that the longevity risk is pooled at a plan level and investment
returns are credited based on a 5-year average.

Defined Contribution (Social Security Safe Harbor) Plus Traditional Defined Benefit
(7.5% DC + DB) — A combination of DC and DB plans in which the DC plan meets the safe
harbor requirements for replacing Social Security by providing a 7.5% contribution rate.

Variable Cash Balance — A plan that accumulates pay and interest credits (based on actual
investment earnings) until retirement, when the balance is converted to a lifetime annuity.

Traditional Defined Benefit (Social Security Safe Harbor) Plus Defined Contribution
(1.6% DB + DC) — A combination of DB and DC plans in which the DB plan meets the safe
harbor requirements for replacing Social Security by providing a 1.6% benefit multiplier for age 65
retirements.

Money Purchase Plus Traditional Defined Benefit (Money Purchase + DB) — A
combination of (1) a Money Purchase plan in which employee contributions accumulate with
investment earnings and the balance at retirement is converted into a lifetime annuity plus (2) a
defined benefit plan funded by employer contributions.

Traditional Defined Benefit with Gainsharing COLA (DB Gainsharing COLA) — A
defined benefit plan that provides a post-retirement cost-of-living adjustment (COLA) when
investment returns exceed the expected return.

Traditional Defined Benefit with Maximum COLA of 3% (DB Max 3% COLA) - A
traditional defined benefit plan that provides a post-retirement cost-of-living adjustment equal to
inflation up to a maximum of 3.0%. Any inflation above 3.0% is recorded in a bank that can be
used to increase the COLA when inflation is below 3.0%.
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Section IV — Cost and Effectiveness of the PERA Hybrid DB Plan Compared
to Alternative Plan Designs

Accrual Patterns

Traditional defined benefit (DB) plans calculate retirement benefits as a monthly income starting
at retirement. The value of the monthly income increases as the employee gets closer to
retirement when the monthly benefit commences. For example, the value of a retirement benefit
of $4,000 per month beginning at age 65 is much greater if the employee is 65 than if the
employee is only 35 and would have to wait 30 years for the monthly benefit to commence.

In addition, traditional DB plan benefits are calculated based on the member’s highest average
salaries, often from the final years of employment. When an employee’s salary increases later in
their career, those higher earnings are applied to all prior years of service, increasing the benefit
significantly more than if the higher salary were only applied to the current year of service, as in
a DC plan. For example, when the first year of service is earned, the highest average salary may
be $35,000, producing an accrued annual retirement benefit of $875 (2.5% x $35,000) for that
first year of service. However, at retirement, the highest average salary may be $100,000,
resulting in an annual retirement benefit of $2,500 (2.5% x $100,000) for each year of service,
including that first year. As a result, a significant portion of the member’s benefit almost always
accrues in the last few years before retirement.

The combination of the time until the benefit commences and the use of the highest average

salary for all years of service creates a backloaded accrual pattern where employees earn

relatively modest benefits early in their careers when their salaries are lower and retirement is
distant, but much more substantial benefits

oxe later as their salaries peak and they are
O LT closer to retirement. This backloading

All plan designs allow employees to retain provides significant retention incentives for
their accrued vested retirement benefit if they ~ mid- to late-career employees. However, it
terminate employment before retirement. also means that traditional DB benefits are
However, traditional DB plans are often not less portable. If employees change jobs
considered portable because employees who under a traditional DB plan, the benefit
terminate employment before retirement they receive upon retirement from the
generally receive lower benefits for their traditional DB plan is based on their HAS
years of service than employees who at the time they changed jobs. It does not
continue employment to retirement. increase for later salary increases that they

might earn after changing jobs, or if they
had not changed jobs. Consequently, even if an identical traditional DB plan covers their new
job, their ultimate retirement benefit from the two plans will be less than if they had remained in
the first plan for their entire career.
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Section IV — Cost and Effectiveness of the PERA Hybrid DB Plan Compared
to Alternative Plan Designs

Exhibit IV-2 illustrates this dynamic for two hypothetical employees: one works a 30-year career
in one DB plan while the other works 15 years in one DB plan and 15 years in a second identical
DB plan.

Exhibit I'V-2

Impact of Career in One Versus Two Traditional DB Plans

Highest
Benefit Average Years of Annual Retirement
Multiplier Salary Service Benefit

30-Year Career in One DB Plan

Plan #1 2.5% x  $100,000 x 30 = $75,000
30-Year Career in Two DB Plans

Plan #1 2.5% x  $60,000 x 15 = $22,500
Plan #2 2.5% x  $100,000 x 15 = $37,500
Total $60,000

Source: Cheiron analysis.

The employee who works a full 30-year career in one DB plan gets to apply the HAS at
retirement to all 30 years of service while the employee who changes jobs after 15 years only
gets to apply the HAS at retirement to 15 years of service. The benefit from the other 15 years of
service is calculated using the HAS when the employee changes jobs, which is almost always
lower. This dynamic in traditional DB plans incentivizes employee retention.

In contrast, DC plans put a set percentage of employees’ pay into an individual account each
year. All contributions stay in the account and grow with investment earnings. Because money
added earlier in an employee’s career has more time to grow, those early career contributions are
more valuable than contributions made closer to retirement.
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Exhibit IV-3 illustrates this accrual pattern for a sample member who retires at age 65 after 30
years of service.

Exhibit IV-3

Defined Contribution Benefit Accruals

Total Contribution Increase in Annual
Year of Contribution: Accumulated to Age 65 Retirement Benefit
Service Salar 20% x Salar with Investment Earnings At Age 65!
1 $ 35,000 $ 7,000 $ 47,956 $ 2,805
2 $ 37,000 $ 7,400 $ 47,269 $2,765
3 $ 39,000 $ 7,800 $ 46,456 $2,717
28 $ 100,000 $ 20,000 $ 23,136 $ 1,353
29 $ 103,500 $ 20,700 $ 22,591 $ 1,321
30 $ 107,000 $ 21,400 $ 22,033 $ 1,289

Note: For ease of calculation and consistency with the Money Purchase Formula example in Exhibit I1I-
10, this exhibit assumes the total contribution rate is 20% of pay.

' Based on converting the accumulated contributions at age 65 to a lifetime annuity.

Source: Cheiron analysis.

DC plans create a “front-loaded” accrual pattern, where more of the retirement benefit is built up
earlier in a career. Unlike DB plans, DC plans do not incentivize retention by rewarding
employees for staying with the same employer long-term. The DC benefit is fully portable,
meaning when an employee changes jobs, their DC retirement benefit continues to grow with
investment earnings (whether the employee takes their account balance with them or leaves it in
the DC plan) just as it would if they remained with a single employer. There is no impact on their
ultimate retirement benefit due to their decision to change jobs, as long as they are fully vested
when they change jobs.
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Exhibit IV-4 compares the annual benefit accrual between a traditional DB plan and a DC plan
for each year of service for a member hired at age 35 who retired at age 65. This comparison
assumes salary increases according to the assumptions used in PERA’s 2023 actuarial valuation.
The benefit accruals in the traditional DB plan increase with each year of service while they
decrease in the defined contribution plan even though salaries and contributions increase. This
comparison is similar to that shown in Exhibit III-11, but notice how front-loaded the accruals
are in a DC plan even compared to the more level accruals in the Money Purchase Formula in the
PERA Hybrid DB Plan.

Exhibit IV-4

Increase in Age 65 Retirement Benefit by Year of Service
Traditional DB Plan Versus Defined Contribution Plan

H_oE
..II.I.IIII..
Defined (.‘Ol'lll‘iblllim] I

’lan

Increase in Age 65 Retirement Benefit

0 5 10 15 20 25 30
Year of Service

Source: Cheiron analysis.

The alternative plan designs offer a range of accrual patterns, including fully backloaded defined
benefit plans, fully front-loaded defined contribution plans, and various blended accrual patterns.

By offering a DB plan, the General Assembly has chosen to offer a plan with a backloaded
accrual pattern that results in retaining experienced, career employees. Offering only a DC or
Cash Balance plan would offer more flexibility to a mobile workforce, but also would likely
result in lower retention of an experienced workforce and less predictability in employee
turnover and retirement. Plan design choices about benefit accrual directly shape workforce
dynamics and the relative value proposition of the pension for employees with different career
paths.
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to Alternative Plan Designs

Longevity Risk

Longevity risk is the risk of outliving your retirement benefits, and it can be borne by individual
members in a plan or pooled across all members in the plan. If it is borne individually, it is very
difficult to predict and can result in a member making cautious withdrawals of retirement assets
to guard against running out of money. It may also affect investment allocations. Pooling this
risk across the entire plan produces a much more efficient and predictable range of outcomes, as
the funding for members who die earlier than expected pays for the continuing benefits of those
who live longer.

The PERA Hybrid DB Plan, like other defined benefit plans, pools longevity risk. In contrast,
defined contribution plans place the longevity risk on individual members. Since PERA
members are not covered by Social Security, pooling some or all of the longevity risk may make
sense to ensure some level of lifetime income.

Investment Risk

Plan designs can allocate investment risk (i.e., higher or lower than anticipated investment
earnings) by adjusting either the benefits provided or the contributions to the Plan. In a
traditional defined contribution plan, for example, changes in investment earnings directly affect
benefits. In contrast, for a traditional defined benefit plan, changes in investment earnings affect
plan costs, usually the employer contributions needed to fund the plan.

The PERA Hybrid DB Plan allocates investment risk by adjusting benefits and contributions via
the Automatic Adjustment Provisions (AAP). These adjustments, which are primarily driven by
investment returns, affect employee and employer contributions and the annual increases
provided to retirees. The alternative plan designs offer a range of options for sharing investment
risk.

e In the Variable DB Plan and the DC components of other alternative designs, changes in
investment earnings affect the income replacement ratio at retirement and annual
increases throughout retirement but do not affect employee or employer contributions.

¢ In the Variable Cash Balance Plan, changes in investment earnings only affect the income
replacement ratio at retirement but do not affect post-retirement annual increases. Instead,
adjustments to contributions are made to compensate for the impact of changes in
investment earnings on post-retirement benefits.

¢ In the DB with Gainsharing COLA design, changes in investment earnings do not affect
the income replacement ratio at retirement, but post-retirement annual increases are only
provided when investment returns exceed expected investment returns; otherwise,
contributions are adjusted to compensate for investment earnings.

e Finally, in the traditional DB components, changes in investment returns affect
contributions but not benefits.
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to Alternative Plan Designs

Inflation Risk

The alternative plan designs index benefits for inflation in various ways. Traditional DB plans
effectively index the benefit for inflation during an employee’s working years by calculating the
benefit amount based on salary at or near retirement, which typically has increased for inflation,
longevity, and promotions over the employee’s career. As a result, any additional cost for these
higher benefits is reflected in plan costs. Defined contribution and the other alternative plan
designs that do not calculate benefits based on the highest average salary provide no indexing to
ensure the benefits keep pace with inflation during the employee’s career. Instead, employees
covered by these designs rely on investment returns to mitigate the erosion of income
replacement ratios at retirement caused by inflation.

After retirement, plans may provide annual increases or cost-of-living adjustments to help keep
pace with inflation. These annual increases may be based on inflation, as with the PERA Hybrid
DB Plan, Social Security, and the other traditional DB components of the alternative plan
designs. Changes in inflation affect the costs of the plan. However, except for Social Security,
these annual increases are capped at some level to control costs, so the benefits are only indexed
up to the cap. The cap on the COLA for the PERA Hybrid DB Plan varies based on the plan’s
funding sufficiency.

Other alternative plan designs, explicitly or implicitly, base their post-retirement annual
increases on investment returns. Such designs include the defined contribution components of
many alternatives and the Variable DB and DB with Gainsharing COLA. This approach
mitigates the cost impact of inflation but only maintains real income replacement ratios to the
extent that high investment returns and high inflation are correlated.

Exhibit IV-5 summarizes the key characteristics of the alternative plan designs using the
following designations:

Accrual patterns: Front-loaded like a traditional DC plan versus Back-loaded like a
traditional DB plan. Some of the alternative designs blend these accrual
patterns by providing a combination of formulas: one with a front-loaded
accrual pattern and one with a back-loaded accrual pattern.

Investment risks: Investment returns higher or lower than assumed can impact either the plan
Costs (for employers, employees, or both) or member Benefits. The table
differentiates between “pre-retirement” investment risk, meaning that
investment returns may impact members’ Benefits earned before
retirement, and “post-retirement” investment risk, meaning that investment
returns may impact members’ Benefits during retirement.

In a traditional DC plan, the individual member bears the investment risks.
Younger members who have longer investment horizons can afford to take
on more investment risk to seek a better return because there is time to

recover from an investment loss, but as the member approaches retirement,
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Inflation risks:

Longevity risks:

to Alternative Plan Designs

their investment horizon shortens, and it becomes more difficult to recover
from an investment loss. As a result, the member is advised to invest more
conservatively as retirement approaches, reducing the expected investment
return.

In a traditional DB plan, the investment horizon is perpetually long,
allowing the plan to bear more investment risk to seek higher investment
returns. The PERA Hybrid DB Plan maintains a long investment horizon
while sharing some risk with employees and retirees through its Automatic
Adjustment Provision.

The alternative plan designs offer varying methods and degrees of sharing
investment risk. Some share investment risk only with active employees,
while others share some or all of the investment risk with both active
employees and retirees.

To protect against inflation, plans can provide Benefits Indexed for
inflation, or plan benefits can Depend on Investment Returns to keep up
with inflation. Some DB plans index benefits for inflation before retirement
(“pre-retirement”) by using a Highest Average Salary (HAS) formula,
providing a benefit at retirement that is adjusted for inflation as reflected in
salary increases that occurred over a member’s career. Some DB plans
provide “post-retirement” Benefits Indexed Up to Cap for inflation by
providing annual Cost-of-Living-Adjustments, subject to an annual cap, to
members’ benefits during retirement. Only Social Security provides
Benefits Indexed with no cap.

Longevity risk can be borne by Individual members in a plan or Pooled
across all members in the plan. Designs that pool longevity risk are more
efficient in providing lifetime benefits. These designs, usually a DB plan,
use the resources accumulated for members who die earlier than expected to
pay for the members who live longer than expected. Traditional DC plans,
in contrast, distribute any remaining assets when a member dies to the
member’s heirs, which means those assets are not available to pay for the
retirement benefits of those who live longer than expected. These longer-
living members would need to either accumulate more assets, reduce their
annual benefits throughout retirement, or potentially run out of money. For
a plan with no Social Security backstop, pooling some or all of the
longevity risk may make sense to ensure some level of lifetime income.
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Exhibit IV-5

Summary of Alternative Plan Design Accrual Patterns and Risk Sharing

Alternative
Plan Accrual Pre-Retirement Risks Post-Retirement Risks
Design Pattern | Investment Inflation | Investment Inflation Longevit
Benefits
PERA Benefits
Hybrid DB Blend Costs Indexed Blend Indexed Up Pooled
to Cap
Standalone Front- Depends on Depends on . .
DC Loaded EEIEHIS Investments sl Investments Individual
]S)‘g St | Blend Blend Blend i Blend Signd]
Variable DB AL Benefits Digpendt o Benefits Dgpenisa Pooled
Loaded Investments Investments
h)
173'153%) DC+ Blend Blend Blend Blend Blend Blend
Variable Froni- Depends on Benefits
Cash Benefits P Costs Indexed Up Pooled
Loaded Investments
Balance to Cap
0
11)'(6:% DB + Blend Blend Blend Blend Blend Blend
Money Benefits
Purchase + Blend Blend Blend Costs Indexed Up Pooled
DB to Cap
DB Back- Benefits Depends on
Gainsharing Costs Costs P Pooled
Loaded Indexed Investments
COLA
Benefits
DB Max 3% Back- Benefits
COLA Loaded Costs Indexed Costs In(ti(e:x(ejt;ipUp Pooled

Note: Characteristics that are one end of the spectrum or the other are shown in bold with a colored
background. Characteristics that are a blend of the two ends of the spectrum are shown in normal text with
a gray background.

Source: Cheiron analysis.
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Income Replacement Ratio Comparison Methodology

For our analysis, we have structured the alternative plan designs to have the same expected cost
as the PERA Hybrid DB Plan if all actuarial assumptions from the PERA Hybrid DB Plan’s
2023 actuarial valuation are met (i.e., the baseline scenario); in other words, we have made the
expected cost of each of the plans the same, which allows for the direct comparison of each
design's effectiveness and risk allocation.

We analyzed accrual patterns by comparing income replacement ratios for theoretical members
hired at various ages, terminating PERA-covered employment at various ages, and commencing
retirement benefits at various ages. For example, we calculated income replacement ratios for
members hired at ages 25, 35, 45, and 55 and retiring at ages 60, 65, and 70. For plans with a
defined contribution component, we converted the accumulated account balances at retirement to
a life annuity with an appropriate cost-of-living adjustment (COLA) to estimate the income
replacement ratio, allowing for a comparison to the monthly annuity benefits provided by
defined benefit plans.

To estimate accumulated account Target Retirement Date Funds (TDF)

balances, defined contribution

accounts are assumed to be Target retirement date funds automatically adjust
invested in the Target Retirement their asset allocation over time according to a
Date Funds PERA offers. These predetermined "glide path." A TDF far from its

funds are expected to provide
annual investment returns ranging
from 7.25% for members under age
40 to 6.00% for members age 60

target retirement date will hold a higher
percentage of equities (stocks) for growth
potential. As the fund's target retirement date

and older. These varying returns approgches, the .fund gradually and automat‘ically
reflect the changes in asset §h1fts its allocation towards more conseryatlve
allocation in the Target Retirement investments, such as bonds and cash equivalents,
Date Funds as members approach to reduce risk and preserve capital.

retirement age. The conversion to

an annuity is based on the estimated cost of purchasing an annuity from an insurance company.
The actual cost of buying an annuity when a member retires will depend on interest rates and
mortality assumptions in use at that time. Appendix A of this report provides more detail on the
investment return and annuity conversion assumptions.
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Comparison of Income Replacement Ratios at Retirement

This section of the report presents our analyses for members in the State and Local Government
Divisions (other than Safety Officers) and Denver Public Schools (DPS). These three groups
have the same benefit provisions and approximately the same cost in the PERA Hybrid DB Plan.
The analyses for other divisions and for Safety Officers are shown in Appendix F.

Exhibits IV-6 through IV-8 show the income replacement ratios for the PERA Hybrid DB Plan
and each alternative plan design. Each table cell is color-coded to show the degree to which the
alternative design produces a higher or lower income replacement ratio than the PERA Hybrid
DB Plan. Dark orange cells with bold text indicate that the alternative plan design provides a
higher income replacement ratio than the PERA Hybrid DB Plan, and light orange cells with
normal text indicate that the PERA Hybrid DB Plan provides a higher income replacement ratio
than the alternative plan. Cells with white background and bold text indicate that the alternative
plan provides income replacement ratios similar to the PERA Hybrid DB Plan.
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Income Replacement Ratios for Career Employees

We first compared the income replacement ratios for “career”” employees — those who work in
PERA-covered employment from when they are hired until they retire at 60, 65, or 70. Exhibit
IV-6 illustrates that the PERA Hybrid DB Plan provides similar or higher income replacement

ratios for career employees hired at age 25 in almost all cases.

Exhibit IV-6

Income Replacement Ratios for Career Employees

State and Local Government Divisions (Other than Safety Officers) and DPS

PERA Hybrid DB
Standalone DC

Soc Sec + DC

Variable DB

7.5% DC + DB
Variable Cash Balance
1.6% DB + DC

Money Purchase + DB
DB Gainsharing COLA
DB Max 3% COLA

Hired at Age 25
Retirement Age

60 65 70
82% 94% 94%
35% 49% 71%

1% 34% 49%
52% 67% 97%
46% 58% 74%
54% 76%
63% 75% 89%
62% 79% 101%
79% 90% 94%
74% 85% 94%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.
Source: Cheiron analysis using a salary at hire of $35,000 and December 31,
2023 actuarial valuation assumptions.

For a member hired at age 25 who works in PERA-covered employment until retiring at age 70,
the Variable Cash Balance Plan provides an income replacement ratio of 109% compared to 94%

for the PERA Hybrid DB Plan. The Variable Cash Balance Plan does not have a benefit limit,

while the PERA Hybrid DB Plan benefit is limited to 100% of HAS, which, based on the highest
S-year average salary, results in a maximum income replacement ratio of 94%.
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Traditional defined benefit plan formulas are backloaded, prioritizing benefits for older, longer-
service, or career employees. Consequently, alternative plan designs with a traditional defined
benefit component, including the PERA Hybrid DB Plan, generally provide higher income
replacement ratios for career employees.

Traditional defined benefit plans also provide greater benefits than DC plans to employees hired
at older ages because the DC account balance has a shorter investment period for the account
balance to grow. Exhibit IV-7 illustrates that the PERA Hybrid DB Plan provides similar or
higher income replacement ratios for career employees hired at age 45 in all cases.

Exhibit IV-7

Income Replacement Ratios for Career Employees
State and Local Government Divisions (Other than Safety Officers) and DPS

Hired at Age 45
Retirement Age
60 65 70
PERA Hybrid DB 23% 47% 59%
Standalone DC 12% 20% 31%
Soc Sec + DC 0% 33% 52%
Variable DB 16% 30% 42%
7.5% DC + DB 14% 26% 37%
Variable Cash Balance 18% 30% 46%
1.6% DB + DC 18% 36% 47%
Money Purchase + DB 19% 35% 49%
DB Gainsharing COLA 21% 45% 57%
DB Max 3% COLA 20% 43% 54%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $35,000 and December 31,
2023 actuarial valuation assumptions.
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Income Replacement Ratios for Non-Career Employees

The PERA Hybrid DB Plan does not always produce the highest income replacement ratios for
employees who do not work in PERA-covered employment until retirement. For the same cost
level, traditional defined benefit plan designs cannot provide higher income replacement ratios
for both younger, shorter-service employees and older, longer-service employees. Exhibit [V-8
illustrates this dynamic for employees hired at age 25 who terminate their PERA-covered
employment at various ages, and then commence their retirement benefits at age 65.

Exhibit IV-8

Income Replacement Ratios for Non-Career Employees
State and Local Government Divisions (Other than Safety Officers) and DPS

Hired at Age 25

Termination Age 30 35 40 45 50 55
PERA Hybrid DB 5% 10% 17% 24% 33% 49%
Standalone DC 8% Y 2 9% 35% 41%
Soc Sec + DC 6% Z 18% 21% 24% 28%
Variable DB %o %o %o 41% 49% 6%
7.5% DC + DB 5% 11% 17% 24% 31% 39%
Variable Cash Balance 12% 24% 36% 46% 55% 63%
1.6% DB + DC 4% 9% 15% 23% 32% 44%
Money Purchase + DB 7% 15% 24% 33% 43% 54%
DB Gainsharing COLA 2% 6% 12% 20% 32% 47%
DB Max 3% COLA 2% 6% 11% 19% 30% 45%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher income
replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates the
alternative plan design provides a similar income replacement ratio to the PERA Hybrid DB Plan; and a
light orange shade indicates the alternative plan design provides a lower income replacement ratio than
the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $35,000 and December 31, 2023 actuarial valuation
assumptions.

Accrual patterns like those of a defined contribution plan are not backloaded, so they tend to
provide greater benefits to younger, shorter-term employees. While the Money Purchase
Formula in the PERA Hybrid DB Plan has an accrual pattern somewhat similar to a DC plan and
provides higher income replacement ratios for younger, shorter-term employees than a traditional
defined benefit plan, the alternative plans with accrual patterns more like a defined contribution
plan (e.g., the Variable Cash Balance or the Variable DB plans) provide substantially higher
income replacement ratios for younger, shorter-service employees. Consequently, for the same
cost, these plans cannot provide as high an income replacement ratio for full-career employees.
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Comparison of Real Income Replacement Ratios Throughout Retirement

After retirement, inflation erodes the purchasing power of retirement income. The alternative
plan designs provide varying levels of post-retirement benefit increases to combat this erosion of
purchasing power. This portion of the analysis illustrates how the purchasing power of the initial
income replacement ratio is expected to change throughout retirement due to inflation offset by
post-retirement benefit increases (referred to as Annual Increases or Al by PERA) provided by
the plan design. We call this the Real Income Replacement Ratio.

In the section above, we calculated income replacement ratios at retirement for defined
contribution plans by assuming the members use their account balance at retirement to purchase
a lifetime annuity. However, when calculating the real income replacement ratio throughout
retirement for defined contribution plans, we assume members leave their DC accounts invested
and make monthly withdrawals to match the benefit provided by the PERA Hybrid DB Plan until
the account runs out. This assumption is not intended to reflect a typical withdrawal pattern for
DC members, but it illustrates how long the DC plan could match the PERA Hybrid DB Plan
before running out of assets.

Exhibit IV-9 starts with the income replacement ratio for a member hired at age 25 who retired at
age 65 and shows how that income replacement ratio erodes over time based on the annual
increases provided by the plan compared to annual inflation of 2.30% (PERA’s assumed
inflation). The AI assumed to be provided by each plan are shown in the first column.

The PERA Hybrid DB Plan provides an annual increase in the benefit after 3 years of retirement.
While the annual increase varies based on the plan's funding, PERA advised us to assume an
annual increase of 1.25% over the long term. As a result, the PERA Hybrid DB Plan’s real
income replacement ratio gradually declines from 94% at age 65 to 78% at age 80 and 67% at
age 95.
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Exhibit IV-9

Real Income Replacement Ratios in Retirement
State and Local Government Divisions (Other than Safety Officers) and DPS
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100

PERA Hybrid DB | 1.25% | 94% | 86% | 82% | 78% | 74% | 70% | 67% | 63%
Standalone DC | 1.25% | 94% | 86% | 82% | 0% | 0% | 0% 0% | 0%

Soc Sec+DC | 2.30% | 57% | 33% | 33% | 33% | 33% | 33% | 33% | 33%

Variable DB | 2.25% | 67% | 67% | 67% | 66% | 66% | 66% | 66% | 66%
7.5%DC+DB | 1.25% | 94% | 86% | 38% | 26% | 25% | 23% | 22% | 21%
Variable Cash Balance | 1.25% | 76% | 72% | 68% | 65% | 62% | 59% | 56% | 53%
1.6% DB+DC | 125% | 94% | 86% | 79% | 51% | 49% | 46% | 44% | 42%

Money Purchase + DB | 1.25% | 79% | 75% | 71% | 67% | 64% | 61% | 58% | 55%

DB Gainsharing COLA | 1.75% | 90% | 88% | 86% | 83% | 81% (AL AL/ SIEN

DB Max 3% COLA | 2.30% | 85% | 85% | 85% | 85% RN RN SR L2

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of
2.3%.

As shown in Exhibit IV-9, the Standalone DC plan can match the PERA Hybrid DB benefit
payments for a limited period before the account is depleted. Plans that blend a DB plan with a
DC plan follow a similar pattern, but to a lesser extent. The various DC plan account balances
are expected to be depleted at the following ages.

Standalone DC: Age 77
Soc Sec + DC:  Age 65
7.5% DC + DB: Age 75
1.6% DB + DC: Age 75

The shortfalls in the DC plans can be attributed to several factors:

e Providing better benefits to shorter-term employees can reduce the amount available for
full-career employees and post-retirement increases.

e DB plans pool longevity risk, while DC plans allocate assets individually, potentially
leading to some individuals outliving their savings.
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e DB plans often have a longer investment horizon, potentially leading to higher expected
returns than a retiree's DC plan portfolio.

The DB plans with a maximum 3% COLA or a Gainsharing COLA start with lower income
replacement ratios at retirement compared to the PERA Hybrid DB Plan, but their higher annual
increases can lead to higher real income replacement ratios within 5 to 10 years of retirement.
This highlights a trade-off between initial benefit levels and long-term inflation protection.

The Variable DB plan starts with a lower income replacement ratio at age 65 due to its accrual
pattern favoring shorter-term employees. However, its design aims to generate greater annual
increases than the PERA Hybrid DB Plan based on investment returns, potentially keeping the
real replacement ratio relatively stable throughout retirement.
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Sensitivity to Economic Scenarios

The analysis so far has compared the alternative plan designs using the Baseline assumptions
shown in Exhibit IV-10 along with all other assumptions from PERA’s December 31, 2023
actuarial valuation. While the baseline assumptions may be reasonable expectations, there can be
significant variations in how the future unfolds. Each plan design adapts to different economic
scenarios by adjusting one or more of the following:

e Income replacement ratios,
e Annual post-retirement benefit increases, and/or
e Contributions from employees and employers.

To assess the sensitivity of each plan design to different market conditions, we developed three
scenarios to compare to the Baseline scenario — a low investment return scenario, a high
investment return scenario, and a high inflation scenario. Exhibit IV-10 summarizes the key
assumptions for each scenario.

Exhibit IV-10

Economic Scenarios

Low High High

Return Baseline Return Inflation
Inflation 2.30% 2.30% 2.30% 3.30%
PERA Hybrid DB Plan 0.50% | 125% | 2.00% | 1.25%

Annual Increase
Investment Return for all 5750, 7259 8 75% 7259

DB plans
Investment Return for all DC Plans - by Age Range
<40 5.25% 7.25% 9.25% 7.25%
40 — 44 5.25% 7.00% 9.00% 7.00%
45 —-49 5.25% 7.00% 8.50% 7.00%
50 —-54 5.25% 6.75% 8.00% 6.75%
55-59 5.25% 6.50% 7.75% 6.50%
60+ 5.00% 6.00% 7.00% 6.00%

DC Plan Annuity Purchase 3.50% 3.50% 3.50% 4.50%
Interest Rate
Source: PERA Hybrid DB Plan Annual Increases were provided by PERA.
Investment Returns are based on Cheiron analysis using capital market
assumptions from Horizon’s 2024 survey. DB Plan Investment Returns are based
on PERA’s target asset allocation, and DC Plan Investment Returns are based on
the asset allocations in various Target Retirement Date Fund options available in
PERA’s DC plan. The low and high return assumptions approximate the 25 and
75" percentiles of expected returns, respectively. See Appendix A for more
details.
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Sensitivity of Income Replacement Ratios

Exhibit IV-11 shows the income replacement ratios of each plan design under each scenario. To
simplify the presentation, the exhibit is only for a member hired at age 25 who works in
PERA-covered employment until retiring at age 65. The black squares represent the income
replacement ratio in the baseline scenario, and the bars extend from the income replacement ratio
in the low investment return scenario (dark blue bottom of the bars) to the income replacement
ratio in the high investment return scenario (light blue top of the bars). The gold triangles are the
income replacement ratio in the high inflation scenario.

The primary emphasis in this chart is the range between the low and high investment return
scenarios. The specific income replacement ratios for the Baseline and High Inflation scenarios
are not labeled on the chart. The PERA Hybrid DB Plan shows stability across all scenarios, with
the same income replacement ratio of 94% in the Baseline, Low Return, and High Return
scenarios, and only a slightly lower ratio in the High Inflation scenario due to higher salary
increases during the highest average salary period. Similar stability is also observed in the other
traditional DB plans like the DB Gainsharing COLA and the DB Max 3% COLA designs, as
well as the Social Security + DC design. In contrast, the Variable Cash Balance plan’s income
replacement ratios are highly sensitive to investment returns, as illustrated by the bar ranging
from 60% in the low return scenario to 105% in the high return scenario. The Variable Cash
Balance plan’s income replacement ratio is also highly sensitive to high inflation, which can be
seen by the gold triangle being much lower than the black square.
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Exhibit IV-11

Sensitivity of Income Replacement Ratios
State and Local Government Divisions (Other than Safety Officers) and DPS
Hired at Age 25, Retired at Age 65

HEBaseline Low Return A

120%
100% 94% 93% 949%, —
859
90% 95/0 81% N E“
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50% “ 60% 60%
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20%
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Source: Cheiron analysis.

Income replacement ratios for DC plans can fluctuate significantly with investment returns.
Similarly, the Variable DB and Variable Cash Balance plans also show considerable variation as
investment returns directly impact the benefits provided. However, the Variable DB and Variable
Cash Balance Plans have a minimum benefit equal to the defined benefit safe harbor under
Federal regulations for Social Security replacement plans. These plans are also generally more
sensitive to inflation. The plans that blend a DC approach with a DB approach have more
moderate variations in income replacement ratios according to the economic scenario.

Sensitivity of Real Income Replacement Ratios Throughout Retirement

Real Income Replacement Ratios vary throughout retirement as the alternative plan designs
adjust or do not adjust post-retirement benefit increases for the economic scenario. Some plan
designs adjust the annual increase based on inflation, some adjust the annual increase based on
investment returns, while others provide the same annual increase across all economic scenarios.
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Exhibit IV-12 summarizes the assumed annual increases in each scenario for each alternative
plan design. For DC plans, the income replacement ratios at retirement are calculated by
assuming the members use their account balance at retirement to purchase a lifetime annuity with
the corresponding annual post-retirement increase shown in Exhibit I[V-12. However, when
calculating the real income replacement ratio throughout retirement for DC plans, we assume
members leave their DC accounts invested and make monthly withdrawals to match the benefit
provided by the PERA Hybrid DB Plan until the account runs out. This assumption is not
intended to reflect a typical withdrawal pattern for DC members, but it illustrates how long the
DC plan could match the PERA Hybrid DB Plan before running out of assets.

Exhibit IV-12

Assumed Annual Post-Retirement Increases

Low High High
Plan Return Baseline Return Inflation
Inflation 2.30% 2.30% 2.30% 3.30%
PERA Hybrid DB Plan' 0.50% 1.25% 2.00% 1.25%
Standalone DC! 0.50% 1.25% 2.00% 1.25%
Soc Sec + DC 2.30% 2.30% 2.30% 3.30%
Variable DB 0.75% 2.25% 3.75% 2.25%
7.5% DC + DB 1.25% 1.25% 1.25% 1.25%
Variable Cash Balance 1.25% 1.25% 1.25% 1.25%
1.6% DB + DC 1.25% 1.25% 1.25% 1.25%
Money Purchase + DB 1.25% 1.25% 1.25% 1.25%
DB Gainsharing COLA 1.75% 1.75% 1.75% 1.75%
DB Max 3% COLA 2.30% 2.30% 2.30% 3.00%

IFirst annual increase occurs 3 years after retirement.

Note: The DB Gainsharing COLA design determines the annual increase each
year based on actual investment returns for that year compared to the expected
investment return within each scenario; therefore, the average annual increase
remains the same across all economic scenarios.

Source: Cheiron analysis.

(HEIRON & 4



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Section IV — Cost and Effectiveness of the PERA Hybrid DB Plan Compared
to Alternative Plan Designs

High Investment Return Scenario

In this scenario, the PERA Hybrid DB Plan and the Variable DB Plan apply higher annual
increases than in the baseline scenario, providing better inflation protection. At the same time,
the alternative designs with a DC or Variable component accumulate larger balances that can be
used to raise their annual increases or extend the period they provide retirement income. For
example, the Variable Cash Balance plan uses its larger balance to provide a higher income
replacement ratio at retirement, but does not change its annual increases in retirement.

Exhibit IV-13 shows the Real Income Replacement Ratios for each alternative design for a
career member who was hired at age 25 and retired at age 65. In this high investment return
scenario, the Variable Cash Balance Plan provides the highest income replacement ratio at
retirement, and the Variable DB Plan provides the highest Real Income Replacement Ratios
throughout retirement.

Exhibit IV-13

Real Income Replacement Ratios in Retirement

High Return Scenario
State and Local Government Divisions (Other than Safety Officers) and DPS
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 920 95 100

PERA Hybrid DB| 2.00%( 94% | 88% | 87% | 85% | 84% | 83% | 82% | 80%

Standalone DC| 2.00% | 94% | 88% | 87% | 85% | 26% | 0% 0% 0%

Soc Sec + DC| 2.30%| 66% | 33% | 33% | 33% | 33% | 33% | 33% | 33%
Variable DB| 3.75% | 93% BULEZSS I FAZEE 8 LV ‘ 123% 132% 142% 152%
7.5% DC +DB| 1.25%| 94% | 88% | 87% | 85% | 25% | 23% | 22% | 21%

1.6% DB + DC| 1.25%| 94% | 88% | 87% | 85% | 49% | 46% | 44% | 42%

Money Purchase + DB 1.25%| 94% 89% 85% 80% 76% 73% 69% 65%

DB Gainsharing COLA | 1.75%| 90% | 88% | 86% | 83% | 81% | 79% | 77% | 75%

DB Max 3% COLA| 2.30%| 85% | 85% | 85% | 85% | 85% | 85% | 85% | 85%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of
2.3%.
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Low Investment Return Scenario

In this scenario, the PERA Hybrid DB Plan and the Variable DB Plan apply lower annual
increases than in the baseline scenario, providing less inflation protection. At the same time, the
alternative designs with a DC or variable component accumulate smaller balances that either
reduce their annual increases or shorten the period they provide retirement income. For example,
the Variable Cash Balance plan reduces its income replacement ratio at retirement due to the
smaller accumulated balance, but does not change its annual increases in retirement.

Exhibit IV-14 shows the Real Income Replacement Ratios for each alternative design for a
career member hired at age 25 and retired at age 65 in this low investment return scenario. The
PERA Hybrid DB Plan provides the highest income replacement ratio at retirement, and the DB
Max 3% COLA Plan provides the highest Real Income Replacement Ratios throughout
retirement.

Exhibit IV-14

Real Income Replacement Ratios in Retirement

Low Return Scenario
State and Local Government Divisions (Other than Safety Officers) and DPS
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 920 95 100
PERA Hybrid DB| 0.50%| 94% | 85% | 77% | 7T1% | 65% | 59% | 54% | 50%

Standalone DC| 0.50%| 94% | 85% | 0% | 0% | 0% | 0% | 0% | 0%

Soc Sec + DC| 2.30%| 51% | 33% | 33% | 33% | 33% | 33% | 33% | 33%
Variable DB| 0.75%| 60% | 56% | 51% | 48% | 44% | 41% | 38% | 35%
7.5% DC + DB/ 1.25%| 94% | 85% | 27% | 26% | 25% | 23% | 22% | 21%
Variable Cash Balance| 1.25%| 60% | 57% | 54% | 51% | 49% | 46% | 44% | 42%
1.6% DB + DC| 1.25%] 94% | 85% | 54% | 51% | 49% | 46% | 44% | 42%
Money Purchase + DB| 1.25%]| 68% | 65% | 61% | 58% | 55% | 53% | 50% | 47%
DB Gainsharing COLA| 1.75% | 90% | 88% |EI0ZM S8 AR T DA AT/ D7
DB Max 3% COLA| 2.30%| 85% | 85% |EEZ0E LA EDAE U8 DA D)

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of
2.3%.
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High Inflation Scenario

In this scenario, Social Security and the DB Max 3% COLA Plan apply higher annual increases
than in the baseline scenario, providing better inflation protection than the other alternative
designs that either never adjust their annual increases or only adjust them in response to
investment returns. At the same time, the alternative designs with an accrual pattern similar to a
DC plan do not keep pace with inflation before retirement, providing a lower replacement
income at retirement. The DB plans that determine benefits based on the highest average salary
maintain their income replacement ratios at retirement with a small decrease based on the length
of the salary averaging period.

Exhibit IV-15 shows the Real Income Replacement Ratios for each alternative design for a
career member hired at age 25 and retired at age 65 in this high inflation scenario. The PERA
Hybrid DB Plan provides the highest income replacement ratio at retirement, and the DB Max
3% COLA Plan provides the highest Real Income Replacement Ratios throughout retirement.

Exhibit IV-15

Real Income Replacement Ratios in Retirement

High Inflation Scenario
State and Local Government Divisions (Other than Safety Officers) and DPS
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100
PERA Hybrid DB| 1.25%| 92% | 81% | 73% | 66% | 60% | 54% | 49% | 44%

Standalone DC| 1.25%| 92% | 81% | 0% | 0% | 0% | 0% | 0% | 0%

Soc Sec + DC| 3.30%| 53% | 33% | 33% | 33% | 33% | 33% | 33% | 33%
Variable DB| 2.25%| 59% | 56% | 53% | 50% | 48% | 46% | 43% | 41%
7.5% DC +DB| 1.25%| 92% | 81% | 24% | 22% | 20% | 18% | 16% | 15%
Variable Cash Balance| 1.25%| 62% | 56% | 50% | 46% | 41% | 37% | 34% | 31%
1.6% DB + DC| 1.25%| 92% | 81% | 48% | 44% | 39% | 36% | 32% | 29%
Money Purchase + DB| 1.25%| 70% | 64% | 58% | 52% | 47% | 43% | 39% | 35%
DB Gainsharing COLA| 1.75%| 89% | 82% | 76% | 71% | 66% [RaE/MRIr1
DB Max 3% COLA| 3.00%| 84% | 83% [RICAMR TN T FT7R A D 177

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using an inflation assumption of 3.3%.
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Sensitivity of Plan Costs

Plan designs in which benefits are less sensitive to investment returns or inflation exhibit greater
cost variability. Conversely, plans with benefits more directly linked to investment returns or
inflation experience less cost volatility. The Variable Cash Balance Plan is a combination, as
pre-retirement investment returns affect benefits, but post-retirement investment returns do not.

In Exhibit IV-16, the black squares represent the total expected cost as a percentage of payroll
(i.e., total normal cost rate) in the baseline scenario, and the bars extend from the total expected
cost in the high investment return scenario (light blue bottom of bars) to the total expected cost
in the low investment return scenario (dark blue top of bars). The gold triangles are the total
expected cost in the high inflation scenario. For example, the PERA Hybrid DB Plan’s expected
cost is sensitive to investment returns, as illustrated by the bar ranging from 9.4% in the high
return scenario to 17.7% in the low return scenario. The PERA Hybrid DB Plan’s expected cost
is also sensitive to high inflation, which can be seen by the gold triangle being higher than the
black square.

Exhibit IV-16

Sensitivity of Total Costs (Employee + Employer)
State and Local Government Divisions (Other than Safety Officers) and DPS

H Baseline Low Return A High Inflation

20%
17.7% 18.1% 18.3%
18% . 16.8%
6% 157% 15.7% 1627
(1]
14% 12.8% 12.8% 12.8%
(A} (A}
12% 12.8% 12.8% 12.8%
- 11.7%
° 104% 103%
- 0
g0, 4% 9.0%  9.0%
6%
F T F P T F T
& @ N P » 3 O W
ST R R ARG . I
F F S N T S
W
Q2 » P

Source: Cheiron analysis.
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Conclusion

Our analysis suggests that the PERA Hybrid DB Plan is a cost-effective retirement system design
that performs well, providing relatively high income replacement ratios at retirement and
throughout retirement compared to the alternative designs studied. While certain alternative
designs may offer advantages in specific areas, these often come at the expense of shortcomings
in other critical aspects of the plans. Selecting among these alternative plan designs reflects a
policy preference for balancing the various objectives and distributing the plan’s risks and
benefits. It is worth considering whether any features of the alternative plan designs would
improve this balance for Colorado PERA.

Impacts of Transitioning to an Alternative Plan Design

As part of comparing the benefits, cost, and portability of the PERA Hybrid DB Plan with those
of alternative plan designs, statute specifically required us to analyze the impact of transitioning
to an alternative plan design in terms of the following [Section 24-51-614(2)(a)(Ill) — (VI),
C.RS.]:

1. Retirement benefits,
. Costs to employees, employers, and taxpayers, as well as other effects, and
3. PERA’s ability to fully amortize the Unfunded Actuarial Accrued Liability of each
Division.

In this section, we assume that PERA will continue the existing PERA DC Plan, regardless of
any changes related to the current PERA Hybrid DB Plan. This discussion addresses both an
alternative plan design where (1) the PERA Hybrid DB Plan is closed, and all employees hired
after the transition date must join the alternative plan, and (2) the PERA Hybrid DB Plan is
modified but remains open to new employees. In either case, the PERA Hybrid DB Plan’s
current Unfunded Actuarial Liability would continue to be the same dollar amount, which
requires future contributions to pay it off.

Impact on Retirement Benefits

PERA told us that, historically, when new benefit tiers were established in the PERA Hybrid DB
Plan, those tiers applied only to employees hired on or after the effective date of the new tier.
Therefore, if an alternative plan design were adopted, it is likely that the same approach would
be used, with the new design applying only to those employees hired on or after the effective
date of the new design. The analysis in this Section IV of the report shows that if the State
transitioned to an alternative design with expected costs that are equal to the PERA Hybrid DB
Plan’s, the retirement benefits would be lower than in the PERA Hybrid DB Plan for some
employees and higher for others.

e Exhibits IV-6 and IV-7 show that the PERA Hybrid DB Plan provides similar or higher
benefits for career employees except that the Variable Cash Balance design provides
higher benefits for a career employee hired at age 25 who retires at age 70.
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e Exhibit IV-8, however, shows that for many non-career employees, the PERA Hybrid DB
Plan provides lower benefits than several of the alternative designs. The degree to which
the benefits are lower depends on the alternative design, the age at hire, the age the
employee leaves the plan, and the age the employee commences retirement benefits.

e Exhibit IV-9 shows that the PERA Hybrid DB Plan provides similar or higher real
income replacement ratios throughout retirement compared to most alternative plan
designs for a career employee hired at age 25 who retired at age 65. The only exceptions
are the DB Gainsharing COLA and DB Max 3% COLA plan designs that provide similar
but higher real income replacement ratios beginning around age 70 that become more
than 10% higher by age 85 for the DB Max 3% COLA and before age 90 for the DB
Gainsharing COLA.

e Exhibit IV-11 shows that the PERA Hybrid DB Plan provides stable income replacement
ratios regardless of economic scenarios and that for a career employee hired at age 25
who retires at age 65, the income replacement ratio provided by the PERA Hybrid DB
Plan is similar or higher than all alternative plans in all economic scenarios except that
the Variable Cash Balance Plan provides a higher income replacement ratio in the high
return scenario.

e Exhibits IV-13 through IV-15 show the real income replacement ratios throughout
retirement under the different economic scenarios for an employee hired at age 25 who
retired at age 65. In the High Return scenario, the Variable DB Plans provides similar or
higher real income replacement ratios than all other plans except that the Variable Cash
Balance Plan provides a higher real income replacement ratio at age 65. In the Low
Return and High Inflation scenarios, the DB Gainsharing COLA and the DB Max 3%
COLA plans provide similar or higher real income replacement ratios than the PERA
Hybrid DB Plan.

In general, alternative plan designs that provide lower benefits for career employees and higher
benefits for non-career employees than the PERA Hybrid DB Plan include:

Standalone Defined Contribution,

Social Security plus Defined Contribution,
Variable Defined Benefit,

Variable Cash Balance, and

Money Purchase Plus Traditional Defined Benefit.

Alternative plan designs that tend to offer a lower benefit at retirement and higher post-
retirement benefit increases to better protect against inflation in retirement include:

e Traditional Defined Benefit with Gainsharing COLA, and

e Traditional Defined Benefit with Maximum COLA of 3%.

Finally, the alternative plan designs share risks between members and employers to different
extents. The degree to which the alternative plan design provides a better or worse benefit than
the PERA Hybrid DB Plan depends on the economic scenario experienced by the member. The
analyses above illustrated these impacts for four economic scenarios.
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Cost Impact on Employees, Employers,

Taxpayers, and PERA Retirement Plan Balance Equation
Over time, the contributions to any retirement Contributions Benefits
plan plus the investment earnings have to equal + _ +

the benefits paid plus the administrative Investment Expenses
expenses. A change to any element of this Earnings

equation requires a change to another element to
maintain the balance equation. The alternative plan designs were structured to have the same
expected cost for new members as the PERA Hybrid DB Plan in the baseline economic scenario.
Assuming the investment returns and administrative expenses are the same, the alternative plans
would also be expected to provide the same aggregate level of benefits. However, the DC plan
designs assume the asset allocation becomes more conservative as the member grows older and
consequently is not expected to produce the same investment earnings as a DB plan. If the State
were to make up for the lower expected investment earnings through additional contributions, the
State would incur higher costs.

As discussed above, the alternative plan designs provide higher benefits for some employees and
lower benefits for other employees. If the State were to adopt one of these alternative designs
and modify it to improve the benefits for employees who are expected to receive lower benefits,
it would incur higher costs. The amount of the higher costs would depend on the specific
alternative design and the degree to which the lower benefits were improved. If the State
transitioned to one of the alternative plan designs included in this study without modification, the
total expected cost would not change regardless of which alternative plan design is adopted.

One aspect of the cost of an alternative plan design is how the costs of the alternative plan
designs would be divided between the members and the employers (taxpayers). In most cases,
the costs could be divided in the same proportions as in the PERA Hybrid DB Plan, as shown in
Exhibit I1I-14. This ranges from employees paying a low of 55% (Judicial Division) of the
combined cost to a high of 82% (State, DPS, and Schools Divisions). However, two of the
alternative plan designs require a different division of the expected cost.

The Soc Sec + DC design would require the employer and the employee to each make
contributions of 6.2% of pay to Social Security as required by law. This would necessarily
increase the employer normal cost contribution for all divisions except the Judicial Division and
for Safety Officers in the State and Local Government Divisions. Even if employees made the
full DC contribution (the percentage necessary to make this alternative plan design have the
same expected cost as the PERA Hybrid DB Plan), the employer normal cost contribution for the
State (non-safety officers) and DPS Divisions would increase by 170% and the employer normal
cost contributions for the Schools and Local Government Divisions would increase by 63% and
44%, respectively.

The Money Purchase Plus Traditional Defined Benefit plan is designed to split the expected
costs equally between members and employers. Consequently, this alternative plan design would
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increase the employer normal cost contribution for all divisions. This alternative plan design,
however, could be modified to use the same proportions as the PERA Hybrid DB Plan.

The alternative plan designs have varying administrative requirements beyond our study's scope.
At a minimum, PERA’s communication materials would need to be updated for the new plan
design, and more importantly, PERA’s recordkeeping and administrative systems would need to
be updated to accommodate both the current plan for existing members and the alternative plan
design for new members. These changes may be minimal for some designs, while the changes
would be more extensive for others. For example, the Variable DB plan would require
procedures for updating active and vested member accounts for the 5-year average investment
return and changing the annual increase applied to any retirement benefits. We recommend
thoroughly reviewing the administrative implications before adopting any alternative plan
design.

Finally, the alternative plan designs share risks between members and employers to different
extents. Consequently, while the expected costs are the same, regardless of design, the actual
costs may differ significantly depending on the economic scenario as shown in Exhibit IV-16. In
general, designs like the Standalone Defined Contribution or the Variable Defined Benefit Plan
that pass the risks through to the benefits (e.g., lower investment returns result in lower benefits)
will have stable costs regardless of the economic scenario. In contrast, the designs that protect
benefit amounts from the various risks will have more variable costs.

Impact on PERA’s Ability to Fully Amortize the Unfunded Actuarial Liability of Each
Division If the Hybrid DB Plan is Closed to New Employees

While not recommended, closing the PERA Hybrid DB Plan would be an option if any of the
alternative plan designs were adopted. However, only the Standalone Defined Contribution and
the Social Security Plus Defined Contribution plan designs would require closing the PERA
Hybrid DB Plan to new members. All the other alternative plan designs include a defined benefit
component that could be structured as a new tier in the PERA Hybrid DB Plan.

If the PERA Hybrid DB Plan were closed to new members, the current mechanism for collecting
amortization payments would no longer be sufficient, and some additional costs would be
incurred.

As of December 31, 2023, the total Unfunded Actuarial Liability (UAL) for all five of PERA’s
divisions was $27.6 billion. While the dollar amount needed to fully amortize the UAL does not
change if the Hybrid DB Plan is closed, the payroll on which the amortization payments are
collected will decline, and the currently scheduled amortization payment rates will be
insufficient. As a result, the mechanism for collecting amortization payments will need to change
to collect the same dollar amount. One common approach would be to collect the same
percentage of pay from employers for amortization payments on all payroll, regardless of which
plan the employee participates in. Other methods may also be used, including charging
employers specific dollar amounts for the amortization payments.
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While the UAL would not change, closing the PERA Hybrid DB Plan to new members would
accelerate the timeline for fully funding it and would gradually require additional liquidity in the
investment portfolio, which will eventually impact investment returns.

Plans need to have sufficient assets to pay benefits when they are due. When a plan is closed to
new members, this deadline becomes closer. When the plan is initially closed, these benefit
payments extend many years into the future. As shown in Exhibit IV-17, the current schedule to
fully amortize the UAL would be completed within 27 years, long before the last benefits are
paid. As long as this schedule is not extended, we would not expect this to be an issue.

When a plan is closed, the assets will eventually be drawn down as benefit payments are made.
Each year, the proportion of the remaining assets needed to pay for the following year’s benefit
payments will increase, gradually requiring additional liquidity in the investment portfolio,
limiting the types of assets the plan can invest in, which may affect the investment return that can
be achieved.

As of December 31, 2023, PERA Board had adopted an asset allocation policy in which 77% of
the assets in the PERA Hybrid DB Plan should be invested in liquid assets (global equities, fixed
income, short-term investments, and cash) and the remaining 23% in non-liquid assets (private
equities, real estate, and alternatives). Over time, PERA would need to shift assets out of non-
liquid investments, which could reduce its overall investment earnings.

The current actuarial valuation assumes there will be no changes to the asset allocation in the
future, but if the plan is closed, the actuarial valuation will eventually need to anticipate lower
investment returns due to the liquidity needs. Assumed or actual lower investment returns would
increase the UAL, and the contributions needed to fully amortize it. However, we would not
expect a noticeable change for a decade or two.

Impact on PERA’s Ability to Fully Amortize the Unfunded Actuarial Liability of Each
Division if the PERA Hybrid DB Plan Remains Open to New Employees

If an alternative plan design other than the Standalone Defined Contribution or the Social
Security Plus Defined Contribution were adopted, a more efficient transition would implement
the DB portion of the alternative plan design as a new tier in the PERA Hybrid DB Plan,
allowing PERA to continue to use the current mechanism to fully amortize the UAL.
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Based on the existing statutory contribution rates for the PERA Hybrid DB Plan and the current
actuarial assumptions, the PERA Hybrid DB Plan is projected to fully amortize the UAL for each
division in the period shown in Exhibit IV-17.

Exhibit IV-17
Projected Years Until PERA Hybrid DB Plan Reaches 100% Funded

Division Years \

State 23

School 27

Local Government 14

Judicial 8

Denver Public Schools (DPS) 9
Source: PERA’s December 31, 2023 Annual Comprehensive
Financial Report.

The alternative plan design does not affect the current UAL or the amortization payments needed
to amortize it fully. The UAL is attributable to the historical experience of the PERA Hybrid DB
Plan, and any changes to future benefits for new employees have no impact on it.

If the DB portion of the alternative plan design is adopted as a new tier of benefits within the
PERA Hybrid DB Plan, new members will continue to join the plan, the plan’s projected payroll
will not change, and the UAL can be fully amortized following the same schedule as currently
planned.

Conclusion

Our analysis shows that a transition to an alternative plan design need not incur significant
additional costs or jeopardize the ability to fully amortize the UAL provided that the PERA
Hybrid DB Plan remains open with a new tier of benefits that provides the DB portion of the
alternative plan design. In order for an alternative plan design to be cost-neutral relative to the
current PERA Hybrid DB Plan, the alternative plan design would need to be substantially the
same as one of those used in the study, meaning that it is likely that some new members would
receive lower benefits than they would receive under the current PERA Hybrid DB Plan and
some new members may receive higher benefits than they would receive under the current PERA
Hybrid DB Plan. Adjusting the alternative plan design so that no new member received less than
they would under the current PERA Hybrid DB Plan could be very expensive, depending on the
alternative plan design and how it was modified.
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Overview

Statute required this study to compare the
PERA Hybrid DB and the PERA DC Plans
to determine how members with different
job classifications and salaries benefit
differently from each plan and which plan
is more advantageous for state employees
and retirees [Section 24-51-614 (2)(b)(I) &
(IT), C.R.S.]. This section provides that
comparison.

Some PERA members are offered a choice
between the PERA Hybrid DB Plan and
the PERA DC Plan. When hired, these
members choose a plan and have a one-
time option to change their election
between their second and fifth year of
employment. This section of the report
compares the costs and income
replacement ratios of these two plan
designs.

Employee contribution rates for the PERA
DC Plan are set in statute to equal those of
the PERA Hybrid DB Plan. Consequently,
as the Automatic Adjustment Provisions of
the PERA Hybrid DB Plan change
employee contribution rates for that plan,
they also change employee contribution
rates for the PERA DC Plan. However, the
employer contribution rates for the PERA
DC Plan remain constant, while the
Automatic Adjustment Provisions change
employer contribution rates for the PERA
Hybrid DB Plan.

Key Findings

v" The PERA Hybrid DB Plan has a lower
expected cost than the PERA DC Plan
for new members. While current
employer contributions for the PERA
Hybrid DB Plan are higher than for the
DC Plan, a significant portion of the DB
plan contribution is to pay for the
unfunded liability attributable to the past
and not for benefits being earned today.

v" The PERA Hybrid DB Plan generally
provides higher income replacement
ratios for career employees. The PERA
DC Plan generally provides higher income
replacement ratios for younger, shorter-
service employees.

v" The PERA DC Plan is fully portable,
while the Hybrid DB Plan is not. If a
DC Plan member leaves PERA-covered
employment for another employer with an
identical DC plan, their retirement
benefits will not be affected. However, if
a Hybrid DB Plan member leaves for an
employer with an identical DB Plan, their
retirement benefits will be lower. This
dynamic incentivizes DB Plan members to
remain in PERA-covered employment.

v" The PERA DC Plan exposes employees
to greater risk.

o Investment returns have a significant
impact on the benefits provided.

o There are no death or disability
benefits beyond the accumulated
account balance.

o Members must manage withdrawals in
retirement to not outlive their assets,
or purchase an annuity to have a
guaranteed lifetime income.
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Background on PERA DC Plan

As shown in Exhibit V-1, since 2006, PERA has offered certain new members a choice between
the PERA Hybrid DB Plan and the PERA DC Plan. These employees also have a one-time
option to transfer from the plan elected at hire to the other plan between the second and fifth year
of employment.

Exhibit V-1
Eligibility for PERA Choice
PERA Division Employee Group Hired on or after ‘
State State Employees, including safety officers 1/1/2006
State District Attorneys’ Offices 1/1/2006"
State Community College Employees 1/1/2008
State Cla.ss1ﬁ§q Employees of State Colleges or 1/1/2019
Universities

Local Local Government Employees, including safety

1/1/2019
Government officers

! In addition to new members, district attorneys already serving on January 1, 2006, were offered a one-
time choice to join the PERA DC Plan.
Source: Sections 24-51-305.5, 1501 (4) and 1502, C.R.S.

PERA DC Plan Costs

Both the employee and the employer make contributions to the PERA DC Plan. Employee
contribution rates are the same as in the PERA Hybrid DB Plan, which vary based on the Hybrid
DB Plan’s funding. Employer contributions are set in statute and vary by Division. Exhibit V-2
shows the employee and employer contribution rates to the DC plan accounts. For purposes of
this study, in consultation with PERA and Segal, we have assumed that the current AAP rates of
1.0% will be reduced to 0.5% over the long term, which reduces the employee contribution rates
to the DC plan accounts by 0.5% compared to the current contribution rates.

Exhibit V-2
PERA DC Plan Employer Contribution Rates

Division ‘ Employee Rate Employer Rate
State (non-Safety Officer) 10.50% 10.15%
Local Government (non-Safety Officer) 8.50% 10.00%
State and Local Government Safety Officers 12.50% 12.85%

Source: copera.org.
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Investment Options

Participants in the PERA DC Plan direct how their account balance is invested. PERA offers a
variety of investment fund options with different risk and return profiles. These options include
stock funds, bond funds, and Target Retirement Date Funds. If a participant does not make an
active investment election, their funds are placed into a Target Retirement Date fund based on
their age and an assumed retirement date.

Target Retirement Date funds automatically manage the asset allocation based on the estimated
years until the employee is expected to retire. At younger ages, the asset allocation provides a
higher expected return and greater risk. As an employee approaches retirement age, the asset
allocation becomes more conservative, reducing the risk level and lowering the expected return.

Vesting

Employee contributions are 100% vested immediately. This means that when a member
terminates PERA-covered employment, the full account balance attributable to employee
contributions is always payable to the employee.

Employer contributions have a vesting schedule and are only 50% vested immediately. This
percentage increases 10% per year of service until the employer contributions are 100% vested
after 5 years of service.

Retirement Benefits

The retirement benefit in the PERA DC Plan is based solely on the total contributions made to
the participant's account, plus or minus any investment earnings or losses, and minus any
administrative fees. Unlike the PERA Hybrid DB Plan, there is no guaranteed lifetime monthly
benefit. The benefit amount depends on investment performance and withdrawal timing.

Upon terminating PERA-covered employment, participants can access their vested account
balance through options like a lump-sum distribution or a rollover to another qualified retirement
account. These options are available if you terminate PERA-covered employment because you
become disabled, but no additional disability benefits are available under the PERA DC Plan.

In-service distributions (while still working for a PERA employer) are generally not allowed.
Loans and hardship withdrawals are not permitted.

In the event of the participant's death before retirement, the balance in their PERA DC Plan
account will be paid to their named beneficiary(ies) as a lump-sum distribution. There are no
continuing monthly survivor benefits from the PERA DC Plan itself.

Income Replacement Ratio Comparison Methodology
We analyzed accrual patterns by comparing income replacement ratios for theoretical members

hired at various ages, terminating PERA-covered employment at various ages, and commencing
retirement benefits at various ages. For example, we calculated income replacement ratios for
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members hired at ages 25, 35, 45, and 55 and retiring at ages 60, 65, and 70. For the PERA DC
Plan, we converted the accumulated account balances at retirement to a life annuity with an
appropriate cost-of-living adjustment (COLA) to estimate the income replacement ratio,
allowing for a comparison to the monthly annuity benefits provided by the PERA Hybrid DB
Plan. The conversion to an annuity is based on the estimated cost of purchasing an annuity from
an insurance company. The actual cost of buying an annuity when a member retires will depend
on interest rates and mortality assumptions in use at that time.

To estimate accumulated account balances, PERA DC Plan accounts are assumed to be invested
in the Target Retirement Date Funds PERA offers. These funds are expected to provide annual
investment returns ranging from 7.25% for members under age 40 to 6.00% for members age 60
and older. These varying returns reflect the changes in asset allocation in the Target Retirement
Date Funds as members approach retirement age. Appendix A of this report provides more detail
on the investment return and annuity conversion assumptions.

Comparison of Income Replacement Ratios at Retirement

This section only analyzes the Income Replacement Ratios at retirement for the State Division
(other than Safety Officers) to simplify the presentation. The analyses for the Local Government
Division (other than Safety Officers) and for State and Local Government Divisions Safety
Officers are shown in Appendix B.

The exhibits in this section show the income replacement ratios for the PERA Hybrid DB Plan
compared to the PERA DC Plan. Each exhibit cell is color-coded. The Hybrid DB Plan cells are
shades of blue (left side of the table), and the DC Plan cells are shades of orange (right side).
Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white backgrounds with bold text indicate the two plans provide similar income replacement
ratios (i.e., within 10%); and light shades with normal text indicate the plan that provides a lower
income replacement ratio.
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Career Employees

The analysis first compares the income replacement ratios for “career” employees — those who
work in PERA-covered employment from various hire ages until they retire at 60, 65, or 70.
Exhibit V-3 shows that the PERA Hybrid DB Plan provides higher income replacement ratios for
career employees in almost all cases.

Exhibit V-3

Income Replacement Ratios for Career Employees
State Division (Other than Safety Officers)

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
60 65 70 60 65 70
25 7% | 80%
35 37% 55% 81%
45 20% 32% 51%
55 6% 14% 26%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.
Source: Cheiron analysis based on PERA’s 2023 actuarial valuation assumptions and other assumptions
described in Appendix A.

The only scenario in this analysis where the PERA DC Plan provides a greater income
replacement ratio than the PERA Hybrid DB Plan is for a member hired at age 25 who works in
PERA-covered employment until retiring at age 70. This occurs primarily because the PERA
Hybrid DB Plan benefit is capped at 100% of HAS, which for the 5-year highest average salary
is estimated to be 94% of the final salary. The PERA DC Plan has no cap, so after 45 years of
contributions and investment earnings, it is expected that the account balance will be sufficient to
purchase an annuity that is greater than 100% of final salary. Members hired at age 35 who work
until retirement at age 60 or 70 have similar income replacement ratios from either plan.

Traditional defined benefit plan formulas are backloaded, prioritizing benefits for older, longer-
service, or career employees. Consequently, the PERA Hybrid DB Plan generally provides
higher income replacement ratios for career employees, even at the lower expected cost.
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Non-Career Employees

The analysis next compares the income replacement ratios for employees who do not work in
PERA-covered employment until retirement. Exhibit V-4 shows income replacement ratios for
employees hired at various ages who terminate their PERA-covered employment at 35, 45, or 55
and commence their retirement benefits at age 65. In contrast to career employees, in all cases,
the PERA Hybrid DB Plan provides lower income replacement ratios than the PERA DC Plan
for these employees.

Exhibit V-4

Income Replacement Ratios for Retirement at Age 65
State Division (Other than Safety Officers)

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Hire Age 35 45 55 35 45 55
25 10% 24% 49% 47% 66%

35 14% 33% 22% 41%
45 16% 18%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.
Source: Cheiron analysis based on PERA’s 2023 actuarial valuation assumptions and other
assumptions described in Appendix A.

Combining the front-loaded accrual pattern of the PERA DC Plan with its higher expected cost
(described in detail below) produces higher expected income replacement ratios for members
who do not work in PERA-covered employment until retirement. Note, for example, that a
member hired at age 25 who terminates PERA-covered employment 10 years later at age 35 is
expected to receive a benefit from the PERA DC Plan that is 2.5 times greater than the benefit
they would have received from the PERA Hybrid DB Plan. As age and service increase, the
PERA Hybrid DB Plan income replacement ratios increase and become closer to those of the
PERA DC Plan.
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Comparison of Costs

The expected cost of the PERA Hybrid DB Plan equals its total normal cost, which is expressed
as a rate (a percentage of pay) that, if contributed each year throughout a member’s career, is
expected to accumulate with investment earnings, to have sufficient assets to provide monthly
retirement benefits for the member’s lifetime, assuming all actuarial assumptions are met. It does
not include the costs to reduce the UAL attributable to the plan’s historical experience. The
expected cost of the PERA DC Plan is the total contribution rate (employer and employee) under
the Baseline scenario.

Exhibit V-5
Comparison of Total Expected Costs for PERA Plans

Baseline Scenario

Difference
Between PERA
PERA Hybrid DC and Hybrid
Division DB Plan PERA DC Plan DB Plans
State (non-Safety Officers) 12.76% 20.65% 7.89%
Local Government 0 o o
(non-Safety Officers) 12.82% 18.50% 5.68%
Safety Officers 19.31% 25.35% 6.04%

Note: The employee contribution rate for both plans is 10.50% for State (non-Safety Officers), 8.50%
for Local Government (non-Safety Officers), and 12.50% for Safety Officers. The employer’s expected
cost is the difference between the total expected cost and the employee contribution rates.

Source: Cheiron analysis based on employer DC Plan contribution rates from copera.org and PERA
Hybrid DB Plan Total Normal Cost rates calculated by PERA’s actuarial firm, Segal.
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Sensitivity to Economic Scenarios

To assess each plan’s sensitivity to different market conditions, we used three economic
scenarios to compare with the Baseline scenario. The table below summarizes the key
assumptions for each scenario.

Exhibit V-6

Economic Scenarios

Low High High
Return | Baseline Return Inflation
Inflation 230% | 2.30% 3.30%
Hybrid DB Plan Annual 0.50% | 125% | 2.00% | 1.25%
Increase
Hybrid DB Plan 575% | 725% | 8.75% | 7.25%
Investment Return
Hybrid DB and DC Plan
Employee Contribution o o 0 o
Rate (State Division Other 12.00% | 10.50% | 9.00% | 10.50%
Than Safety Officers)
DC Plan Investment Return by Age Range
<40 5.25% 7.25% 9.25% 7.25%

40 — 44 5.25% 7.00% 9.00% 7.00%

45 — 49 5.25% 7.00% 8.50% 7.00%

50— 54 5.25% 6.75% 8.00% 6.75%

55-59 5.25% 6.50% 7.75% 6.50%

60+ 5.00% 6.00% 7.00% 6.00%

DC Plan Annuity Purchase | 3 550, | 3500, | 3.50% | 4.50%
Interest Rate

Source: Cheiron assumptions. Appendix A — Methods and Assumptions

provides the rationale for these assumptions.
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The PERA Hybrid DB Plan and the PERA DC Plan adapt to different economic scenarios by
making the contribution and benefit adjustments shown in the table below.

Exhibit V-7

Adjustments to Different Economic Scenarios

PERA Hybrid DB PERA DC

Employee . . .

Contribution Adjusted by A“to?n.a tic Adjustment Same as the Hybrid DB Plan
Provision

Rate

Employer Adjusted by Automatic Adjustment

Contribution .. No adjustment
Provision

Rate

Income No adjustment except in the High AdJusts:. to reflect the contributions

Replacement . . and investment returns of the

. Inflation scenario . .

Ratios economic scenario

Post-Retirement ~ Adjusted by Automatic Adjustment Adjusts to reflect the investment

Benefit Increases Provision returns of the economic scenario

Source: Cheiron analysis.
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Sensitivity of Income Replacement Ratios

To simplify the analysis' presentation, the only employment scenario shown in Exhibit V-8 is for
a member hired at age 25 who works in PERA-covered employment until retiring at ages 60, 65,
or 70. There is one row for each economic scenario. For this career employee, the analysis shows
that the income replacement ratios in the PERA Hybrid DB Plan are stable across different
investment return scenarios, while the income replacement ratios in the PERA DC Plan fluctuate
significantly with investment returns.

Exhibit V-8

Income Replacement Ratios by Scenario
State Division (Other than Safety Officers)
Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
Scenario 60 65 70 60 65 70
Baseline 94% 57% 80%
High Return 94% 65% 94%
Low Return 94% 50% 68% 94%
High Inflation 92% 54% 72% 99%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.

The income replacement ratios in the PERA Hybrid DB Plan are only slightly reduced in the
high inflation scenario, which is due to the higher assumed salary increases, causing the highest
5-year average salary used in calculating the retirement benefit to be a smaller percentage of the
final year’s salary.

In contrast, the income replacement ratios for the PERA DC Plan fluctuate significantly with
investment returns. For retirement at age 65, the income replacement ratio ranges from a low of
68% in the low return scenario to a high of 94% in the high return scenario, matching the income
replacement ratio provided by the Hybrid DB Plan. In the high inflation scenario, income
replacement ratios are lower because high inflation produces a higher final salary.
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Exhibit V-9 shows a comparable analysis for a non-career employee hired at age 25, terminating
PERA-covered employment at ages 35, 45, or 55, and commencing retirement benefits at age 65.
While the PERA DC Plan income replacement ratios fluctuate significantly across the scenarios,
the DC plan provides higher expected income replacement ratios than the PERA Hybrid DB Plan
for this non-career employee, particularly in the High-Return Scenario. Even in the Low-Return
Scenario, the income replacement ratios are higher under the DC plan than those provided by the
PERA Hybrid DB Plan, except that they are similar for age 55 terminations.

Exhibit V-9

Income Replacement Ratios for Retirement at Age 65 by Scenario
State Division (Other than Safety Officers)
Non-Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Scenario 35 45 55 35 45 S5
Baseline 10% 24% 49%
High Return 10% 22% 49%
Low Return 11% 25% 49%
High Inflation 7% 18% 44%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.

In contrast to the career employee, the income replacement ratios for the PERA Hybrid DB Plan
fluctuate somewhat based on the scenario. This fluctuation is due to the benefit from the Money
Purchase Formula varying as the employee contribution rate changes in the different economic
scenarios. For employees hired at age 25 who terminate from PERA-covered employment at age
45, the income replacement ratio drops from 24% in the Baseline Scenario to 22% in the High
Return Scenario. It increases to 25% in the Low Return Scenario. These changes may seem
counterintuitive, but they reflect that the employee contribution rate goes down in the High
Return Scenario, resulting in a smaller benefit under the Money Purchase Formula, and the
employee contribution rate goes up in the Low Return Scenario, resulting in a larger benefit
under the Money Purchase Formula. At the same time, the interest credited to member accounts
remains 3.0% per year in all scenarios.

Sensitivity of Real Income Replacement Ratios Throughout Retirement

As discussed in Section III, inflation erodes the purchasing power of retirement income after
retirement. Above, we calculated income replacement ratios at retirement for defined
contribution plans by assuming the members used their account balance at retirement to purchase
a lifetime annuity. In this portion of the analysis, we assume the members leave their DC
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accounts invested and make withdrawals to match the benefit provided by the PERA Hybrid DB
Plan until the account is depleted. This assumption is not intended to reflect a typical withdrawal
pattern for DC plan members, but it illustrates how long the DC plan could match the PERA
Hybrid DB Plan before running out of assets.

Exhibit V-10 shows how the income replacement ratio for a member hired at age 25 who retired
at age 65 erodes over time in both the PERA Hybrid DB Plan and the DC Plan based on the
annual increases provided by the plan and the annual inflation assumed for that scenario.

Exhibit V-10
Real Income Replacement Ratios in Retirement

State Division (Other than Safety Officers)
Hired at Age 25, Retired at Age 65

Age 65 70 75 8 8 90 95 100
Baseline Scenario (Inflation = 2.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%
PERA Hybrid DB Plan | 94% | 86% | 82% | 78% | 74%
PERA DC Plan 94% | 86% | 82% | 78% | 74% | 35% | 0% | 0%

High Return Scenario (Inflation = 2.30%, Annual Increase = 2.00%, DC Plan Return = 7.0%)
PERA Hybrid DB Plan 94% | 88% | 87% | 85% | 84% | 83% | 82% | 80%

PERA DC Plan MY/ 98% 98% 98% 98% 98% 98% @ 98%
Low Return Scenario (Inflation = 2.30%, Annual Increase = 0.50%, DC Plan Return = 5.0%
PERA Hybrid DB Plan 94% | 85% | 77% | 71% RN/ NEE N/ LT S ] | )

PERA DC Plan 94% | 85% | 77% | 71% 0% 0% 0% 0%

High Inflation Scenario (Inflation = 3.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%)
PERA Hybrid DB Plan 92% | 81% | 73% | 66% [CIIZNE-T 57NN L7 " ¥ V7S

PERA DC Plan 92% | 81% | 73% | 66% 0% 0% 0% 0%

Note: Dark shades with bold text indicate the plan that provides a higher real income replacement ratio;
white background with bold text indicates the two plans provide similar real income replacement ratios;
and light shades with normal text indicate the plan that provides a lower real income replacement ratio.

Source: Cheiron analysis.

In the High-Return Scenario, the PERA DC Plan can sustain the higher income replacement ratio
adjusted for inflation through age 100. In the other scenarios, the PERA DC Plan can only
maintain the same benefit level as the PERA Hybrid DB Plan for 15 to 25 years after retirement.
The PERA DC Plan account balance is expected to be fully depleted at the following ages.

e Baseline Scenario: Age 90
e Low Return Scenario:  Age 81
e High Inflation Scenario: Age 83
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For the Baseline Scenario, the PERA DC Plan account balance is depleted during the year the
member is age 90 and, as a result, only provides a replacement ratio of 35% during that year.

Sensitivity of Plan Costs

Exhibit V-11 compares the costs of the PERA Hybrid DB Plan to those of the PERA DC Plan in
each economic scenario.

The employee costs (dark shaded blue and orange bars) equal employee contributions, which
vary for both plans under the Automatic Adjustment Provisions of the PERA Hybrid DB Plan.

The employer costs for the PERA DC Plan (light orange bars) are the contribution rates set in
statute and do not change with the economic scenario. The employer costs for the PERA Hybrid
DB Plan (light blue bars) are the expected employer costs for newly earned benefits, calculated
as the total normal cost minus the employee contribution rate for each scenario. These employer
costs do not include the current costs to reduce the Unfunded Actuarial Liability (UAL)
attributable to the plan’s historical experience. Currently, employers pay significantly more than
the DB employer rates shown in the chart to pay down the UAL.

Exhibit V-11

Estimated Plan Cost as a Percentage of Payroll
State Division (Other than Safety Officers)

m DB Member DB Employer = DC Member DC Employer

= 20.7% 222 20.7%
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PERA PERA PERA PERA PERA PERA PERA PERA
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DB DB DB DB
Baseline High Return Low Return High Inflation
Scenario

Source: Cheiron analysis. The Hybrid DB Plan Employer Costs are calculated as the total normal cost
minus the employee contribution rate for each scenario.
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The PERA DC Plan costs more than the PERA Hybrid DB Plan in all four economic scenarios.
This difference appears to have been part of the design of the PERA DC Plan. The employee
contributions to the DC Plan are set equal to those of the PERA Hybrid DB Plan [Section 24-51-
1505(1), C.R.S.]. The employer contributions to the DC Plan are statutorily set equal to the
employer contribution rates for the PERA Hybrid DB Plan that were in effect prior to July 1,
2019 [Section 24-51-401 (1.7)(a), C.R.S.] That rate covers the employer normal cost plus an
amount to pay down the UAL. The higher employer cost for the PERA DC Plan may have been
unintentional, or it may have been viewed as compensation to employees in the DC Plan for
bearing the investment, longevity, and inflation risks.

The fluctuation of employer costs and employee costs across economic scenarios for the PERA
Hybrid DB Plan illustrates the risk that costs may differ from what is expected in the Baseline
Scenario. For the PERA DC Plan, employer costs do not fluctuate regardless of the scenario,
while the employee costs are set equal to those in the PERA Hybrid DB Plan.

Conclusions

Different Members Benefit Differently from the PERA Hybrid DB Plan Versus the PERA
DC Plan

The PERA DC Plan provides greater benefits in the early service years, particularly for younger
employees, and its benefits are fully portable. These characteristics make the PERA DC Plan
especially attractive for those who do not expect to work in PERA-covered employment for their
full careers. The PERA DC Plan also appeals to employees familiar with private sector
retirement plans and those who appreciate the flexibility in investment choices and the potential
to earn higher investment returns by taking on greater investment risks.

The PERA Hybrid DB Plan provides greater benefits for long-service, career employees and
protection from various risks. It provides a guaranteed lifetime income, and benefits are mostly
protected from the impact of investment returns. It also provides automatic cost-of-living
adjustments in retirement, subject to limits based on the plan's funding. Finally, the PERA
Hybrid DB Plan provides disability income protection and lifetime survivor benefits. These
characteristics make the PERA Hybrid DB Plan particularly attractive to career employees and
those seeking retirement benefits protected from these risks.

Which Plan is More Advantageous for State Employees and Retirees?

Given how members may benefit differently from the two plans, neither the PERA Hybrid DB
Plan nor the PERA DC Plan is uniformly more advantageous for all state employees and retirees.
Employees who work a significant number of years and retire from a Colorado PERA-covered
position benefit more from the PERA Hybrid DB Plan than the PERA DC Plan. Employees who
work for shorter periods, particularly at younger ages, tend to benefit more from the PERA DC
Plan.
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The PERA Hybrid DB Plan is more advantageous for retirees who live long, providing a
guaranteed lifetime income with automatic increases to offset inflation. Even retirees who do not
live long may appreciate the security of the guaranteed lifetime income, the protection from their
retirement income varying with investment returns, and the simplicity of receiving a monthly
check from PERA.

Retirees who do not live as long may benefit more from the PERA DC Plan through a higher
income for a shorter period or the ability to leave an inheritance. Retirees who enjoy managing
their investments and fluctuating income from year to year to match varying expenses may also
prefer the PERA DC Plan. However, as retirees get older, there is an increased likelihood of
cognitive decline, which may reduce retirees’ ability to make prudent investment decisions.

While neither plan is optimal for all employees, according to our survey of Colorado state
employees and former employees (discussed more in Section VI), 77% of employees who spent
a “great deal of time” considering the DB/DC choice decided on the PERA DB Plan. We find
this data compelling evidence of which plan most employees find more advantageous.
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Studies, Surveys, and PERA Member Elections

Overview

Statute required this study to determine the
extent to which the PERA Hybrid DB Plan
and the PERA DC Plan attract workers to
Colorado state government instead of other
government, or private sector, employers.
[Section 24-51-614 (2)(b), C.R.S.] In this
section, our analysis of how retirement
plans affect job seekers' decisions starts
with a review of academic studies and
recent industry surveys, focusing on the
different impacts of defined benefit versus
defined contribution retirement plans.
Then, we analyzed Colorado PERA’s
members' experience choosing between the
PERA Hybrid DB Plan and the PERA DC
Plan. Finally, we surveyed current and
former employees of the State of Colorado
to better understand how the retirement
benefits offered affected their employment
decisions.

The key findings indicate that Colorado’s
experience is consistent with the findings
of academic studies and national surveys.
Defined benefit (DB) and defined
contribution (DC) plans are attractive to
different employees due to the inherent
advantages the different designs provide.
Notably, DB plans provide a guaranteed
lifetime income while DC plans are fully
portable.

Employees also appear to recognize
intuitively, at least in part, which plan
design is more advantageous for them.
Younger, shorter-service employees
gravitate toward DC plans while longer-
service, career employees appear to prefer
DB plans. These preferences are consistent
with the analysis in the prior sections of
what types of employees benefit the most
from the different plan designs.

CHEIRON &

Key Findings

v" Retirement benefits are a key factor in

employment decisions. Nationally, 86%
of government workers cited retirement
benefits as a key reason for taking their
current job. In our survey of Colorado
state employees, 81% cited retirement
benefits as a factor in their job-related
decisions, and 44% cited them as a major
factor. Retirement benefits are less of a
factor for younger workers.

Most employees prefer the PERA
Hybrid DB Plan, including 77% of those
who gave the decision between the PERA
Hybrid DB Plan and the PERA DC Plan a
“great deal of thought.” The primary
reason cited for this preference is the
guaranteed lifetime income benefits.

DC plans are more attractive to
members who expect a shorter period
of employment. Members who elect the
PERA DC Plan are more likely to leave
their jobs within the first 5 years than
those who elect the PERA Hybrid DB
Plan. This pattern is consistent with
national studies, and our survey of
Colorado employees found that those who
expected to work for the State less than 5
years were more likely to select the
PERA DC Plan.

DB plans provide strong incentives for
retaining public sector workers. In
addition to national studies, 84% of
PERA Hybrid DB Plan members in our
survey cited the plan as a retention factor.

Colorado state employees may not be
aware of the importance of Social
Security coverage when choosing plans.
3 in 4 survey respondents said lack of
Social Security coverage was not a factor
in the DB vs. DC decision, and 25% did
not realize Social Security did not cover
them.
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Offering a choice between these two retirement plan designs provides a broad incentive to attract
employees of different types.

Review of Academic Studies and Surveys on Factors Important to Job Seekers

We reviewed academic studies and industry surveys that focused on the role of defined benefit
and defined contribution retirement plans in employee decisions to accept a job with an employer
and to remain with that employer throughout their career. These studies and surveys set the
context for our additional analysis of Colorado PERA’s experience. Appendix C contains a
bibliography of the studies and surveys we reviewed in depth for this analysis.

Studies and surveys that address the importance of retirement benefits in job decisions indicate
that they are a significant factor in attracting and retaining workers to public sector employment
and that changes to plan design can affect employee behavior. According to one national survey,
86% of state and government workers cited retirement benefits as a key reason for taking their
current job — ranking 3rd out of seventeen categories — just behind job security (92%) and
personal satisfaction (87%), and ahead of salary (84%) (Mission Square Survey, March 2023).

Exhibit VI-1

Top Factors Attracting Government Workers to Public Sector Jobs

Job Security 92%

Personal Satisfaction 87%

Retirement Benefits 86%

Higher Pay 84%

0% 20% 40% 60% 80% 100%

Source: Mission Square Survey, March 2023.

In one survey conducted in October 2023, over one-third of American workers who responded
said that retirement benefits had become even more important over the last year, and over half
would choose a job with a defined benefit plan over one with a defined contribution plan, all else
being equal (NIRS, Retirement Insecurity, February 2024).
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Job Attraction

While there is general agreement on the importance of retirement plans in recruiting employees,
there are also some points of divergence in the research. Studies suggest that younger workers
may focus less on retirement benefits than older workers. Younger public sector employees
(age 35 or less) ranked multiple factors — job security, work-life balance, health benefits,
personal satisfaction, salary, and serving their community, over retirement benefits. (Mission
Square Survey, September 2023). These younger workers prioritize the portability of retirement
benefits when changing jobs, but also prioritize guaranteed lifetime income. However, in a 2017
report, Pew concluded that their survey “results suggest that younger workers choose jobs in
government more for the day-to-day benefits, including the peace of mind that comes from
having stable employment and the ability to balance work and family demands, than factors that
improve long-term well-being, such as retirement benefits or opportunities for advancement.”
(Pew Charitable Trusts, May 2017).

Employee Retention

Among the studies and surveys we reviewed, pension benefits are not cited as a primary reason
for wanting to leave public sector employment. When asked what could be done for better
employee retention, in one national survey of state and local government employees, improving
the benefits package (39%) was ranked 4" out of 20 categories. Only higher salaries (71%),
offering or increasing bonuses (54%), and showing more appreciation and recognition toward
employees (45%) ranked higher. (Mission Square Survey, March 2023).

Exhibit VI -2
Top Factors Government Workers Say Would Improve Retention
Higher Pay 71%

Bonuses 54%

More Appreciation 45%

Improve Benefits Package 39%

0% 20% 40% 60% 80%
Source: Mission Square Survey, March 2023.
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According to a 2017 report, for younger workers, having a better benefits package was not as
crucial for retention, ranking 7 (24%). The two top factors were salary (71%) and career
advancement (42%). Interestingly, there is a level of trust in the public sector retirement systems,
with younger workers expressing confidence that they will receive the full retirement benefits
promised by their employer (Pew Charitable Trusts, May 2017).

The Rand Corporation developed a model to predict retention behavior based on individual-level
data of South Carolina public employees from 2010 to 2019, during which time a range of
pension reforms were enacted (Rand Corporation, March 2021). Their main finding was that
changes in pension design impact both employee retention decisions and employee choices to
participate in the DB versus the DC plan at hire. Overall, retention behavior is more sensitive to
changes in the DB plan than changes in the DC plan, such as employer contribution rates and
vesting schedules.

South Carolina offers employees a choice between a DB plan and an alternative DC plan. The
two most impactful changes are increases in the DB Benefit Multiplier (i.e., a percentage
multiplied by the employee's highest average salary and their years of credited service to
calculate their annual retirement benefit) and increases in the employee’s contribution rate.
Specifically:

e Increasing the DB Benefit Multiplier improves retention of early to mid-career
employees, who are influenced to stay to retirement age by the promise of a higher
benefit.

e Increasing the DB Benefit Multiplier may shorten the tenure of late-career employees,
who may leave as soon as they become eligible to retire to take advantage of the higher
benefit.

¢ Increasing mandatory DB employee contributions increases turnover, especially among
younger employees.

Changes to retirement eligibility and the number of years used to determine the final average pay
have less of an impact on retention behavior.

The study also showed that offering a choice between a DB plan and a DC plan positively affects
retention. If benefits in the DB plan are reduced, more employees opt to participate in the DC
plan rather than leave employment. If there is a DB/DC plan choice, retention is magnified when
the DB plan is made more generous. Also, reductions in retention are more moderate when there
are cuts to the DB plan.

It is a common hypothesis that DC plans have higher turnover than DB plans, but where a choice
is offered, the appearance of higher turnover in the DC plan may be a “selection effect” (Shah
Goda, Jones, Flaherty, Manchester, 2017). This study of a large university that introduced a choice
between a DB and a DC plan found that employees with higher mobility tendencies self-select
into the DC plan. This dynamic is known as the “selection effect.” Employees who prefer a DC
plan may also be more likely to change jobs. Once the selection effect is accounted for, the DC

CHEIRON & 78



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Section VI — The Role of the Retirement Plan in Job Decisions: Evidence from
Studies, Surveys, and PERA Member Elections

plan is not associated with higher turnover for the overall population (Shah Goda, Jones,
Flaherty, Manchester, 2017).

Recent research highlights the crucial role that retirement plans play in job decisions. Retirement
plans influence employee attraction, retention, and overall financial well-being. However, all of
these academic studies and industry surveys are based on populations similar to those of
Colorado PERA in some ways, but also different. The following two subsections explore
Colorado PERA’s experience specifically.

PERA’s Experience with DB/DC Choice

Trends in DB/DC Choices Over Time

The PERA DC Plan was established at different times for different PERA-covered employees, as
follows:

o Employees in the State Division hired on or after January 1, 2006. This includes the elected
District Attorney (DA) and, if authorized by the county and the DA, employees of the DA.

o Employees in most community colleges hired on or after January 1, 2008.

e Classified employees in State colleges and universities hired on or after January 1, 2019.

o Employees of Local Government Division employers hired on or after January 1, 2019.

Since the PERA DC Plan was first implemented in 2006, the percentage of eligible members
electing the DC option has steadily declined. Immediately following its introduction, roughly
15% of eligible employees chose the PERA DC Plan. 17 years later, by 2023, this figure had
dropped to approximately 6%. Employees who do not make an election default into the Hybrid
DB Plan, so this default could partly explain the low percentage in the PERA DC Plan.
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Studies, Surveys, and PERA Member Elections
V-3 shows the election rates by year since the PERA DC Plan was implemented in 2006.
Exhibit VI-3
PERA Hybrid DB Plan and DC Plan Election Rates
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Cheiron analysis based on data provided by PERA for members eligible to make a choice.

Age-at-Hire Effects on DB/DC Choice

The choice between the PERA Hybrid DB Plan and the PERA DC Plan varies significantly by
the employee’s age at hire:

Early-career hires (before age 20) have lower DC election rates than any other age
group, possibly due to the default to the DB plan if they give minimal active
consideration to retirement plan choices.

Early-career hires (age 20 to 30) tend to have high DC election rates, at about 8.5% to
10%. DC plans offer greater portability, which may appeal more to younger workers.
Younger members may also accurately perceive DC benefit accruals to be more valuable
relative to DB benefit accruals at younger ages.

Mid-career hires (age 30—50) have lower DC election rates, ranging from about 6% to
8%. As members approach their 40s, they may focus more on the retirement benefits
offered and may also accurately perceive that DB benefit accruals become more valuable
than DC benefit accruals.

Late-career hires (after age 50) tend to have the highest DC election rates, with about
12% of those hired at age 60 or older electing the PERA DC Plan, possibly reflecting a
desire for flexible, portable benefits when their time to retirement is shorter, or simply a
more familiar option due to prior experience with DC plans.
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Exhibit VI-4 shows the PERA DC Plan election rates in 5-year bands from hire ages 20 to 60.
The black diamond represents the rate observed in the data, and the gray bar represents the
confidence interval, which is expected to include the true election rate 90% of the time. Age
ranges with more members have smaller confidence intervals, and age ranges with fewer
members have larger confidence intervals. The election rates for age ranges with confidence
intervals that do not overlap are considered statistically different.
Exhibit VI-4
PERA DC Plan Election Rates by Hire Age
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Source: Cheiron analysis based on data provided by PERA.

Salary-Based Effects on DB/DC Choice

Higher-paid employees are more likely to elect the PERA DC Plan. Their greater financial
resources may enable them to bear more investment risk and maintain confidence in their ability
to manage investments in the DC plan. It is also worth noting that members hired at older ages
(55+) tend to have higher salaries, making it difficult to separate the age effects shown above
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from the salary effects. Exhibit VI-5 highlights the relationship between individual financial
resources and their plan selection.

Exhibit VI-5
PERA DC Plan Election Rates by Salary
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Note: The black diamonds represent the rate observed in the data, and the gray bars represent the
confidence interval, which is expected to include the true rate 90% of the time. Groups with more
members have smaller confidence intervals. Larger confidence intervals (i.e., gray bars) represent a larger
uncertainty in the true rate. Groups with confidence intervals that do not overlap are considered to have
statistically different election rates.

Source: Cheiron analysis based on data provided by PERA.
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Employer Type and DB/DC Choice

Choices between the PERA Hybrid DB and DC Plans also differ by employer type. Members
employed by judicial and legal employers, as well as legislative staff, are more likely to elect the
PERA DC Plan than the average member. Conversely, state public safety officers as well as
individuals employed by local governments, institutions of higher education, and district
attorneys, and public safety officers are less likely to elect the PERA DC Plan than the average
member. These differences may reflect cultural and recruitment differences across employer
types. These election rate differences may also be explained by other causes, such as higher-paid
employees being more likely to elect the PERA DC Plan.

Exhibit VI-6
PERA DC Plan Election Rates by Employer
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Note: The black diamonds represent the rate observed in the data, and the gray bars represent the
confidence interval, which is expected to include the true rate 90% of the time. Groups with more
members have smaller confidence intervals. Larger confidence intervals (i.e., gray bars) represent a larger
uncertainty in the true rate. Groups with confidence intervals that do not overlap are considered to have
statistically different election rates.

Source: Cheiron analysis based on data provided by PERA.
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Employee Retention by Plan Choice

Members who elect the PERA DC Plan exhibit higher termination rates than members who elect
the PERA Hybrid DB Plan during the first 5 years of service. Exhibit VI-7 shows the termination
rates for PERA Hybrid DB Plan members (black diamond and gray confidence interval bars) and
PERA DC Plan members (yellow diamond and blue confidence interval bars) by year of service.
For members with 5 or fewer years of service, the termination rates for PERA DC Plan members
(blue bars) are higher than and do not overlap with the termination rates for PERA Hybrid DB
Plan members (gray bars), which means that the PERA DC Plan member termination rates are
statistically significantly higher than PERA Hybrid DB Plan members within the first 5 years.
After the first 5 years of service, the termination rates between the PERA Hybrid DB and PERA

DC Plan members are similar.

Exhibit VI-7
PERA Hybrid DB Plan vs. PERA DC Plan Termination Rates

DB Confidence Interval mDC Confidence Interval

35%
¢ DB Observed Rate DC Observed Rate

30% [ & ]
25%
20% [ & ]

15% * [ & |
*
[ ¢ |
10% * . Onononon.no

3%
0 1 2 3 4 3 6 7 8 9 10+
Years of Service

Source: Cheiron analysis based on data provided by PERA.

Transfers Between PERA Hybrid DB and PERA DC Plans

Members who are given a choice at hire between the PERA Hybrid DB and PERA DC Plans can
also make a one-time election to transfer to the other plan during their second through fifth year
of service. However, very few plan transfers have occurred. Between 2007 and 2023, there were
fewer than 700 members who transferred plans:

e 321 transfers from the PERA Hybrid DB Plan to the PERA DC Plan, representing an
annual transfer rate of less than 0.1% of eligible PERA Hybrid DB Plan members.

e 371 transfers from the PERA DC Plan to the PERA Hybrid DB Plan, representing an
annual transfer rate of about 0.6% of eligible PERA DC Plan members.
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Survey of Colorado State Employees

Survey Overview

Part of the study included an online survey of current and former Colorado state employees who
were hired after the choice between the PERA Hybrid DB and PERA DC Plans was made
available in 2006. The purpose of the survey was to better understand how Colorado state
employees (and former employees) think about their retirement benefits and how they chose
between retirement plan options. The survey was conducted from January 9 — 27, 2025. The
survey link was sent to 86,375 email addresses provided by PERA, and we received 2,923
responses. Details on the survey methodology and results can be found in Appendix D.

Respondent demographics mirrored the overall employee population in terms of plan election,
age, agency type, and salary. Below are some notable demographic breakdowns.

Employment Status: 57% current employees; 43% former employees
Current Plan: 87% in the PERA Hybrid DB Plan; 13% in the PERA DC Plan
Current Age: 4% under age 30; 41% age 30-49; 55% age 50 or older.

Key Survey Findings

Retirement benefits as a factor in attracting employees. 81% of survey respondents indicated
that retirement benefits were a factor in their decision to work for the State of Colorado; 44%
cited it as a major factor. PERA Hybrid DB Plan members were more likely than PERA DC Plan
members to say that retirement benefits were a factor (82% vs. 72%) and a major factor (47% vs.
30%) in their decision to work for the State. For both PERA Hybrid DB Plan and PERA DC Plan
members, retirement benefits were ranked fifth in importance in attracting employees after
personal job satisfaction, job security, ability to serve the community, and work—life balance.

Retirement benefits as a factor in retaining employees. 83% of survey respondents indicated
that retirement benefits were a factor in their decision to remain in Colorado state employment;
52% called it a major factor. PERA Hybrid DB Plan members were more likely than PERA DC
Plan members to say that retirement benefits were a factor (84% vs. 69%) and a major factor
(55% vs. 27%) in their decision to remain in Colorado state employment.

More PERA Hybrid DB Plan members planned to stay a Colorado state employee until
retirement than PERA DC Plan members (46% vs. 23%), while more PERA DC Plan members
expected to leave state employment within 5 years, compared to DB Plan Members (26% vs.
8%). These results are consistent with the higher termination rates Colorado has experienced
with PERA DC Plan members and the selection effect, in which members who are more likely to
terminate employment prefer a DC plan.
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Only 14% of former employees who left for another job listed retirement benefits among their
top three departure reasons. This suggests that retirement benefits are rarely the reason
employees leave Colorado state employment.

Choosing between plans. The decision between a DB and a DC plan can be complex, but 69%
of survey respondents found the DB vs. DC choice very or somewhat easy. Many (57%) reported
giving the decision some or a great deal of thought, and 77% of those who gave it a great deal of
thought chose the PERA Hybrid DB Plan. As might be expected with the PERA Hybrid DB Plan
as the default, the less thought members gave to the choice, the more likely they were to be
enrolled in the PERA Hybrid DB Plan (85% who gave it some thought, and 89% who gave it a
small amount or no thought).

Colorado state employees are not covered by Social Security, which might be expected to tilt the
choice toward the PERA Hybrid DB Plan to secure lifetime income and insulate members from
investment risks. However, 75% of respondents did not consider the lack of Social Security
coverage a factor in their decision, and 24% were unaware that Social Security did not cover
them. This lack of awareness is concerning, especially for PERA DC Plan members since they
will not have any guaranteed lifetime income in retirement unless they have Social Security
coverage from a spouse or other employer.

Employees who selected the PERA Hybrid DB Plan overwhelmingly cited the guarantee of
lifetime income as the primary reason for their choice. In contrast, employees who selected the
PERA DC Plan overwhelmingly cited portability as the primary reason for their choice.

See Appendix D for a complete listing of survey results.
Conclusions

There is a key question as to how the PERA Hybrid DB Plan, as opposed to the PERA DC Plan,
entices individuals to work for the State government instead of working in the private sector or
for another governmental entity not covered by PERA. Based on our analysis and the survey of
Colorado state employees, retirement benefits in general are a significant factor in attracting
workers to public sector employment, ranking 3rd out of seventeen job-decision categories — just
behind job security and personal satisfaction, and ahead of salary (Mission Square). For Colorado,
both plans are an important factor that attracts individuals to state employment. According to our
survey, the PERA retirement plans influenced more than 70% of the respondents toward state
employment. Further, for both PERA Hybrid DB Plan and PERA DC Plan members, retirement
benefits were ranked fifth in importance in attracting employees, after personal job satisfaction,
job security, ability to serve the community, and work—life balance.

Our analysis and research indicate that the PERA Hybrid DB Plan and the PERA DC Plan are
likely to attract different types of workers, with the former being a significant attraction and
retention mechanism for career-oriented employees and the latter appealing to members with
shorter expected tenures.
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General

The assumptions used in this study were based on the assumptions used in the December 31,
2023 actuarial valuation for the PERA Hybrid Defined Benefit Plan, the most recent actuarial
valuation available at the time of our study. Additional assumptions for alternative plan designs
and for alternative economic scenarios are described below. We believe these assumptions are
reasonable for the purpose of this study.

All cost-of-living adjustments (COLAS) in this study are compound COLAs, meaning that the
COLA is based on the current benefit amount including any previously granted COLAs.

Converting Defined Contribution Account Balance into Lifetime Annuity

For purposes of comparing income replacement ratios at retirement, we estimated the amount of
a lifetime annuity that could be purchased using a DC plan account balance by dividing the
account balance by a single life annuity factor payable immediately at the specified retirement
age. The single life annuity factor is based on the mortality rates used to calculate the PERA
Hybrid DB Plan’s 2022 money purchase factors (i.e., the mortality rates used in PERA’s Money
Purchase Benefit formula based on the most recent factors available at the time this analysis was
completed), the interest rate for the economic scenario as shown in Exhibit A-1, and the annual
increase assumption for the plan design and economic scenario as shown in Exhibit A-2. The
annuity purchased from a DC plan account balance has the same annual increase as is assumed
to occur in the DB portion of the plan design. The only exceptions are the PERA DC Plan and
the Standalone DC, which do not have DB components, so we used the same annual increase as
assumed for the PERA Hybrid DB Plan for a better direct comparison to the PERA Hybrid DB
Plan.

Exhibit A-1

Assumed Annuity Purchase Interest Rates
For Economic Scenarios

Low High High

Return Baseline Return Inflation

DC Plan Annuity Purchase

Interest Rate 3.50% 3.50% 3.50% 4.50%

Source: Cheiron assumptions.
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Exhibit A-2

Assumed Annual Post-Retirement Increases

Low High High
Plan Return Baseline Return Inflation
PERA DC Plan' 0.50% 1.25% 2.00% 1.25%
Standalone DC1 0.50% 1.25% 2.00% 1.25%
Soc Sec + DC 2.30% 2.30% 2.30% 3.30%
7.5% DC + DB 1.25% 1.25% 1.25% 1.25%
1.6% DB + DC 1.25% 1.25% 1.25% 1.25%

IFirst annual increase occurs 3 years after retirement, consistency with the PERA

Hybrid DB Plan.
Source: Cheiron assumptions.

Expected Cost of Plan Designs

The expected cost of each plan design is based on the total normal cost rate of the DB benefit,
when applicable, plus the total contribution rate for the DC plan, when applicable. The total
normal cost rate is calculated using the Entry Age Actuarial Cost Method so that it represents a
level percentage of payroll to be contributed over an employee’s career.

PERA’s contracted actuary, Segal Consulting (““Segal”), provided total normal cost rates based
on the expected new member population for each division. Exhibit A-3 shows the expected
new member population, which is the same as assumed in PERA’s December 31, 2023
actuarial valuation report.

Exhibit A-3
State Local . State &
(Other  Government Local Denver
Than (Other Government Public
Safety Than Safety Safety School ANGITVE Schools
Officers) Officers) Officers Division Division Division
Average 36.2 37.5 31.0 37.4 45.9 32.9
Age

Average | g46020 | $42,320 $63,520 | $29,313 | $164,141 | $40,602
Salary

Source: PERA Hybrid DB Plan’s December 31, 2023 actuarial valuation report.
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Exhibit A-4 shows the total normal cost rates calculated by Segal for the PERA Hybrid DB Plan.

Exhibit A-4

PERA Hybrid DB Plan’s Total Normal Cost Rates for New Members by
Division under each Economic Scenario

Local State &
Government Local Denver
State (Other  (Other Than | Government Public
Than Safety Safety Safety School  Judicial Schools
(0)iildo ) Officers) Officers Division Division | Division
Low 17.74% 17.64% 26.13% 19.81% | 24.07% | 18.24%
Return
Baseline 12.76% 12.82% 19.31% 14.33% | 19.04% | 12.82%
High 0 0 0 o o 0
9.36% 9.58% 14.34% 10.52% | 15.20% 9.12%
Return
High 0 0 0 o 0 0
. 14.13% 14.27% 21.53% 15.97% | 20.49% | 14.29%
Inflation

Source: Provided by Segal Consulting, at our request.

We assumed the relationship between the total normal cost rates for the State Division (Other
Than Safety Officers), the Local Government Division (Other Than Safety Officers), the School
Division, and the DPS Division would remain the same for the alternative DB benefit designs.
That is, the State Division (Other Than Safety Officers), Local Government Division (Other
Than Safety Officers), and DPS Division would have approximately the same total normal cost
rates and the School Division total normal cost rate would be approximately 12.3% higher than
the total normal cost rate for State Division (Other Than Safety Officers).

As requested, Segal provided the total normal cost rates for the State (Other Than Safety
Officers), State and Local Government Safety Officers, and the Judicial Division for alternative
DB benefit designs as shown in Exhibit A-5. The alternative DB benefit designs have the same
eligibility requirements and benefit provisions as the PERA Hybrid DB Plan except as noted
below. These alternative DB benefit designs were structured to provide sufficient information to
allow us to estimate the cost impact of various combinations and variations of these DB plan
designs.
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Appendix A — Assumptions and Methods
Exhibit A-5

Total Normal Cost Rates for New Members by Division for Alternative DB
Benefit Designs

State State &
(Other Local

Than Government
Safety Safety ANGIVED
Alternative DB Plan Design Officers Officers Division

Traditional DB plan' with 1.0% multiplier and no COLA

0 0 0
(7.25% discount rate and 2.30% inflation) 3:46% 7.13% 7.25%
Traditional DB plan' with 1.6% multiplier and no COLA 0 o o
(7.25% discount rate and 2.30% inflation) 7.79% 11.06% 1.21%
.o, . 1 . 0 . .
Traditional DB plan’ with 1.6% multiplier and no COLA R 58% 12.41% 12.17%

(7.25% discount rate and 3.30% inflation)

Traditional DB plan' with 1.6% multiplier and no COLA
(5.75% discount rate and 2.30% inflation)

Traditional DB plan! with 1.6% multiplier and a 1.75%
immediate COLA (7.25% discount rate and 2.30% inflation)

Traditional DB plan! with 1.6% multiplier and a 1.75%
immediate COLA (7.25% discount rate and 3.30% inflation)

Traditional DB plan! with 1.6% multiplier and a 1.75%
immediate COLA (5.75% discount rate and 2.30% inflation)

Variable DB plan® with a 5.0% hurdle rate - 2.25% implied
COLA (7.25% discount rate and 2.30% inflation)

Variable DB plan® with a 5.0% hurdle rate - 2.25% implied
COLA (7.25% discount rate and 3.30% inflation)

Money purchase plan® with a 1.25% immediate COLA
(7.25% discount rate and 2.30% inflation)
Money purchase plan® with a 1.25% immediate COLA
(7.25% discount rate and 3.30% inflation)

Money purchase plan® with a 1.25% immediate COLA
(5.75% discount rate and 2.30% inflation)

! Does not include PERA’s Money Purchase Benefit.

2 Benefit at retirement is the greater of a traditional DB formula with a 1.6% multiplier or a
money purchase formula with total contribution rates credited to the money purchase account
equal to the total normal cost for each division under the Baseline economic scenario. See
Appendix E for additional details on the Variable DB Plan design.

3 Similar to the Variable DB Plan except that, at retirement, the money purchase account is
converted to an annuity assuming a 1.25% COLA and a 7.25% interest rate. See Appendix E for
additional details on the Money Purchase design.

Source: Segal Consulting.

10.83% 15.85% 14.80%

9.08% 13.38% 13.28%

10.03% 15.03% 14.42%

12.91% 19.62% 17.80%

13.65% 20.31% 20.54%

14.07% 20.39% 20.70%

13.12% 19.66% 19.91%

13.37% 19.76% 20.06%

16.11% 23.45% 23.19%
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We used Segal’s total normal cost rates shown in Exhibit A-5 to create the alternative plan
designs discussed in Section IV and Appendix E that have the same expected cost as the PERA
Hybrid DB Plan. We reviewed Segal’s total normal cost rates for reasonability but did not
replicate their calculations.

To estimate the expected cost of plan designs with COLAs that vary from those listed in Exhibit
A-5, we calculated a COLA duration for each division based on the relationship between the
change in the total normal cost rate and the change in the COLA between two plan designs that
only differed by the COLA provided.

To estimate the expected cost of plan designs with discount rates that vary from those listed in
Exhibit A-5, we calculated a discount rate duration for each division based on the relationship
between the change in the total normal cost rate and the change in the discount rate between two
plan designs that only differed by the discount rate.

To estimate the expected cost of Traditional DB plans with benefit multipliers that vary from
those listed in Exhibit A-5, we interpolated and extrapolated the total normal cost rates of the
1.0% and 1.6% benefit multipliers, after adjusting for any COLA and discount rate differences.

To estimate the expected cost of Money Purchase benefits with contribution rates that vary from
those listed in Exhibit A-5, we adjusted the total normal cost rate and proportionally adjusted the
contribution rates that are credited to the money purchase benefit based on the percentage change
in the total normal cost rate. Only minor adjustments were necessary for the Money Purchase
benefit, so the impact of the minimum benefit (i.e., the Traditional 1.6% of HAS) was not
factored into this adjustment.

CHEIRON & o1
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Assumptions used in Economic Scenarios

Exhibit A-6 summarizes the assumptions used in the various economic scenarios throughout this
report. The inflation assumptions are the same as used in the PERA Hybrid DB Plan’s December
31, 2023 actuarial valuation, except that it was increased by 1% for the High Inflation scenario.

Exhibit A-6

Economic Scenarios

Low High High

Return Baseline Return Inflation
Inflation 2.30% 2.30% 2.30% 3.30%
PERA Hybrid DB Plan 0.50% | 125% | 2.00% | 1.25%

Annual Increase
Investment Return for all

5.75% 7.25% 8.75% 7.25%

DB plans
Investment Return for all DC Plans - by Age Range
<40 5.25% 7.25% 9.25% 7.25%
40 — 44 5.25% 7.00% 9.00% 7.00%
45 -49 5.25% 7.00% 8.50% 7.00%
50-54 5.25% 6.75% 8.00% 6.75%
55-59 5.25% 6.50% 7.75% 6.50%
60+ 5.00% 6.00% 7.00% 6.00%

DC Plan Annuity Purchase
Interest Rate

Source: PERA Hybrid DB Plan Annual Increases were provided by PERA.
Investment Returns are based on Cheiron analysis using capital market
assumptions from Horizon’s 2024 survey.

3.50% 3.50% 3.50% 4.50%

The investment return assumptions are based on our analysis using capital market assumptions
from Horizon’s 2024 Survey of Capital Market Assumptions. The investment return assumptions
for the DB plans are based on the PERA Hybrid DB Plan’s target asset allocation and the
investment return assumptions for the DC plans are based on the asset allocation of various
Target Retirement Date Fund options available in PERA’s DC plan. The Low Return, Baseline,
and High Return assumptions approximate the 25", 50, and 75" percentiles of expected returns,
respectively.

The PERA Hybrid DB Plan’s Annual Increase assumptions were provided by PERA, in
consultation with their actuary, based on their long-term expectation of annual increases payable
using the assumed PERA Hybrid DB Plan’s investment return in each economic scenario.
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Exhibit A-7 shows the expected return and standard deviation used for each asset class.

Exhibit A-7

Expected Return and Standard Deviation by Asset Class

Arithmetic Standard

Asset Class Return Deviation

US Equity — Large Cap 8.25% 16.5%
US Equity — Small/Mid Cap 9.50% 20.6%
Non-US Equity — Developed 9.08% 18.1%
Non-US Equity — Emerging 11.00% 23.6%
US Corp Bonds — Core 5.04% 5.9%

TIPS 4.48% 6.1%

Real Estate 7.38% 16.6%
Hedge Funds 6.52% 8.0%

Infrastructure 8.56% 16.0%
Private Equity 12.33% 22.6%

Source: Horizon’s 2024 Survey of Capital Market Assumptions.
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The top of Exhibit A-8 shows the target asset allocation for the PERA Hybrid DB Plan and for the various Target Retirement Date

Funds and the bottom of Exhibit A-8 shows each portfolio’s standard deviation and compound annual expected returns over 30 years

at the 25", 50", and 75" percentiles.

Target Asset Allocations and Compound Annual Returns over 30 Years

Asset Class
US Equity — Large Cap

PERA

Hybrid
DB Plan

20.3%

Target

Date
2055

61.0%

Exhibit A-8

59.0%

Target

Date
2045

55.0%

Target

Date
2040

48.0%

Target

Date
2035

41.0%

Target

Date
pAIR])

34.0%

Target

Date
2025

27.0%

Income

J N
25.0%

US Equity — Small/Mid Cap 9.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non-US Equity — Developed 18.5% 33.0% | 32.0% 30.0% | 26.0% | 23.0% 18.0% 13.0% 12.0%
Non-US Equity — Emerging 6.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
US Corp Bonds — Core 23.6% 1.0% 4.0% 10.0% | 21.0% 32.0% | 44.0% 57.0% 60.0%
TIPS 1.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Real Estate 8.5% 5.0% 5.0% 5.0% 5.0% 4.0% 4.0% 3.0% 3.0%
Hedge Funds 1.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Infrastructure 1.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Private Eﬂuitz 8.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Return over 30 Years

Portfolio Standard Deviation | 12.67% | 15.81% | 15.38% | 14.52% | 12.96% | 11.35% | 9.94% | 8.43% | 8.10%
th :

25" Percentile Annual 580% | 5.41% | 542% | 5.42% | 541% | 532% | 5.28% | 5.14% | 5.10%
Return over 30 Years

th :

50" Percentile Annual 742% | 731% | 727% | 7.17% | 6.98% | 6.69% | 6.49% | 6.17% | 6.09%
Return over 30 Years

th :

75" Percentile Annual 8.98% | 925% | 9.15% | 8.95% | 8.57% | 8.09% | 7.72% | 721% | 7.09%

Source: Cheiron analysis and copera.org.

CHEIRON &
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This appendix shows our comparisons for hypothetical employees in the PERA Divisions that
offer the DC choice, other than the State Division, which is included in the body of the report.

Local Government Division (Other than Safety Officers)

Exhibits B-1 through B-6 contain the analysis comparing income replacement ratios at
retirement, real income replacement ratios in retirement, and expected plan costs between the
PERA Hybrid DB Plan and the PERA DC Plan for the Local Government Division (other than
Safety Officers) which mirrors the analysis for the State Division (Other than Safety Officers)
shown in Exhibits V-3, V-4, V-8, V-9, V-10, and V-11.

This analysis uses the same sample member hire ages, termination ages, and retirement ages as
the State Division. The Local Government Division analysis has similar results as the State
Division, except that the Local Government Division has a lower member contribution rate.
Therefore, the PERA DC Plan has a lower total expected cost and provides a correspondingly
smaller benefit due to the lower contributions credited to the DC account balance. The Local
Government Division’s lower member contribution rate does not impact the benefit provided
under the PERA Hybrid DB Plan; it just changes the portion of the expected cost covered by the
employer versus the member.

Exhibit B-1

Income Replacement Ratios for Career Employees
Local Government Division (Other than Safety Officers)

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
60 65 70 60 65 70
25 48% 67% 96%
35 32% 46% 69%
45 17% 28% 44%
55 5% 12% 23%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.
Source: Cheiron analysis.
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Exhibit B-2

Income Replacement Ratios for Non-Career Employees Who Retire at Age 65
Local Government Division (Other than Safety Officers)

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Hire Age 35 45 55 35 45 55
25 8% 20% 47% 39% 55%
35 10% 31% 19%
45 16%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.

Exhibit B-3

Income Replacement Ratios by Scenario
Local Government Division (Other than Safety Officers)
Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
Scenario 60 65 70 60 65 70
Baseline 48% 67% 96%
High Return 58% 83%
Low Return 43% 57% 80%
High Inflation 46% 61% 84%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.
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Exhibit B-4

Income Replacement Ratios for Retirement at Age 65 by Scenario
Local Government Division (Other than Safety Officers)
Non-Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Scenario 35 45 55 35 45 55
Baseline 8% 20% 47%
High Return 8% 20% 47%
Low Return 8% 20% 47%
High Inflation 6% 16% 42%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.

Exhibit B-5

Real Income Replacement Ratios in Retirement
Local Government Division (Other than Safety Officers)
Hired at Age 25, Retired at Age 65

Age 65 70 75 80 85 90 95 100
Baseline Scenario (Inflation = 2.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%
Hybrid DB 93% | 88% | 84% | 80% EAZNEENPAZ TN .5/ BN <)
DC Plan 93% | 88% | 84% | 80% 0% 0% 0% 0%
High Return Scenario (Inflation = 2.30%, Annual Increase = 2.00%, DC Plan Return = 7.0%)
Hybrid DB 93% | 92% | 90% | 89% | 88% | 86% | 85% RREND)
DC Plan 93% | 92% | 90% | 89% | 88% | 86% | 85% 0%
Low Return Scenario (Inflation = 2.30%, Annual Increase = 0.50%, DC Plan Return = 5.0%
Hybrid DB 93% | 85% | 78% [NARZNNENREZ N | L7 S | 7S
DC Plan 93% | 85% | 78% 0% 0% 0% 0% 0%
High Inflation

Scenario (Inflation = 3.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%

Hybrid DB 91% | 83% | 75% BGLYZINE 2SR /S | 7 S (1 7S
DC Plan 91% | 83% | 75% 0% 0% 0% 0% 0%

Note: Dark shades with bold text indicate the plan that provides a higher real income replacement ratio;
white background with bold text indicates the two plans provide similar real income replacement ratios;
and light shades with normal text indicate the plan that provides a lower real income replacement ratio.
Source: Cheiron analysis.
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Exhibit B-6

Estimated Plan Cost as a Percentage of Payroll
Local Government Division (Other than Safety Officers)

m DB Member DB Employer = DC Member DC Employer

25%
. 20.0% .
20% 18.3 /0 18.0(y0 17.6':%] 18.3 /0
14.3%
15%  12.8% 10.0% !
10.0% 1000 7.6% 10.0%
9.6% < 20

10% | 3%

3% 8.5%
0%
PERA PERADC PERA PERADC PERA PERADC PERA PERADC
Hybrid Hybrid Hybrid Hybrid
DB DB DB DB
Baseline High Return Low Return High Inflation
Scenario

Source: Cheiron analysis. The Hybrid DB Plan Employer Costs are calculated as the total normal cost
minus the employee contribution rate for each scenario. The total normal costs were provided by PERA’s
actuary, Segal.
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State and Local Government Safety Officers

Exhibits B-7 through B-12 contain the analysis comparing income replacement ratios at
retirement, real income replacement ratios in retirement, and expected plan costs between the
PERA Hybrid DB Plan and the PERA DC Plan for the State and Local Government Safety
Officers, which mirrors the analysis for the State Division (Other than Safety Officers), shown in
Exhibits V-3, V-4, V-8, V-9, V-10, and V-11.

This analysis uses sample members with younger retirement ages than those used for non-Safety
Officers because Safety Officers have lower retirement eligibility requirements and are more
likely to retire at younger ages. The Safety Officer analysis has similar results as the State
Division, except that the PERA DC Plan is expected to provide slightly lower income
replacement ratios because Safety Officers are expected to retire earlier. The earlier retirement
provides both a shorter period for contributions and investment earnings to accumulate, and the
cost of purchasing an annuity is greater at younger retirement ages since the annuity is expected
to be paid over a longer period.

Exhibit B-7

Income Replacement Ratios for Career Employees
State and Local Government Safety Officers

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
55 60 65 55 60 65
25 69% 81% 93% 48% 68% 96%
35 R 58% 70% 30% 45% 66%
s | X 24% 39%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.
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Exhibit B-8

Income Replacement Ratios for Non-Career Employees Who Retire at Age 60
State and Local Government Safety Officers

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Hire Age 35 45 55 35 45 55
25 11% 26% 57%
35 15% 38%
45 18%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.
Source: Cheiron analysis.

Exhibit B-9

Income Replacement Ratios by Scenario
State and Local Government Safety Officers
Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Retirement Age Retirement Age
Scenario 55 60 65 55 60 65
Baseline 48% 68% 96%
High Return 4% | 79%
Low Return 43% 59% 80%
g 48% | 65% 87%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.
Source: Cheiron analysis.
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Exhibit B-10

Income Replacement Ratios for Retirement at Age 60 by Scenario
State and Local Government Safety Officers
Non-Career Employee Hired at Age 25

PERA Hybrid DB Plan PERA DC Plan
Termination Age Termination Age
Scenario 35 45 55 35 45 55
Baseline 11% 26% 57%
High Return 11% 25% 57%
Low Return 12% 27% Z
P 21% 54%

Note: Dark shades with bold text indicate the plan that provides a higher income replacement ratio;
white background with bold text indicates the two plans provide similar income replacement ratios;
and light shades with normal text indicate the plan that provides a lower income replacement ratio.

Source: Cheiron analysis.

Exhibit B-11

Real Income Replacement Ratios in Retirement

State and Local Government Safety Officers
Hired at Age 25, Retired at Age 60

Age 60 65 70 75 80 85 920 95
Baseline Scenario (Inflation = 2.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%
Hybrid DB 81% | 77% | 73% | 70% | 66% | 63%
DC Plan 81% | 77% | 73% | 70% | 66% | 63% | 44% 0%
High Return Scenario (Inflation = 2.30%, Annual Increase = 2.00%, DC Plan Return = 7.0%)
Hybrid DB 81% | 80% | 79% | 78% | 77% | 76% | 74% | 73%

DC Plan 95% 95% | 95% 95% 95% 95% 95% 95%

Low Return Scenario (Inflation = 2.30%, Annual Increase = 0.50%, DC Plan Return = 5.0%

Hybrid DB 81% | 74% | 68% | 62% ERINZIE-YAZINER Y/ BT 5/
DC Plan 81% | 74% | 68% | 62% 0% 0% 0% 0%
High Inflation

Scenario (Inflation = 3.30%, Annual Increase = 1.25%, DC Plan Return = 6.0%
Hybrid DB 80% | 72% | 65% | 59% | 53% BELNZNREET VNIV
DC Plan 80% | 72% | 65% | 59% | 53% 0% 0% 0%

Note: Dark shades with bold text indicate the plan that provides a higher real income replacement ratio;
white background with bold text indicates the two plans provide similar real income replacement ratios;
and light shades with normal text indicate the plan that provides a lower real income replacement ratio.

Source: Cheiron analysis.
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Exhibit B-12

Estimated Plan Cost as a Percentage of Payroll
State and Local Government Safety Officers

m DB Member DB Employer = DC Member DC Employer

0
30% I 26.1%  269% 25.4%
. 23.9%
25% 21.5%
19.3%
20% ’ 12.9% el 2o 12.9%
C 143% 129% 9.0% B

15% 6.8%

3.3%
l 14.0%

5% 11.0%
0%

PERA PERADC PERA PERADC PERA PERADC PERA PERADC

Hybrid Hybrid Hybrid Hybrid

DB DB DB DB
Baseline High Return Low Return High Inflation
Scenario

Source: Cheiron analysis. The Hybrid DB Plan Employer Costs are calculated as the total normal cost
minus the employee contribution rate for each scenario. The total normal costs were provided by PERA’s
actuary, Segal.
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Selection of Studies and Surveys

One requirement of this study is to review studies or surveys from reputable sources on the
factors important to job seekers to help assess whether a DB or DC plan is more likely to attract
qualified employees. Based on our familiarity with the industry, we compiled a list of academic
studies and surveys that address the impact of retirement benefits in the labor market. We
worked with the OSA, PERA, and OSPB to select 12 reports for review that discuss the
importance of different retirement plans in attracting and retaining employees. Given the
differences in labor markets, studies that focused specifically on teachers or public safety
employees were excluded even though teachers and public safety employees are a subset of the
PERA membership.

The studies shown in the bibliography below were selected through this process.
Bibliography

National Institute on Retirement Security. “What Do Americans Think About Pensions for
Public Employees?” October 2024

National Institute on Retirement Security — “Employees’ Retirement System of Rhode Island:
Examination of Turnover Trends Since Retirement Reforms” — February 2024

National Institute on Retirement Security — “Retirement Insecurity 2024: Americans’ Views of
Retirement.” — February 2024

Mission Square Survey — “35 & Under in the Public Sector: Why Younger Workers Enter and
Why They Stay (or Don’t)” — September 2023

Mission Square Survey — “State and Local Government Employees: Morale, Public Service
Motivation, Financial Concerns, and Retention” — March 2023
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Survey Overview and Methodology

Greenwald Research and Cheiron conducted a survey of current and former Colorado state
employees from January 9 to January 27, 2025, as part of this study.

A link to a 10-minute online survey was sent to 86,375 email addresses provided by PERA of
current and former state employees who, when they were hired, were offered a choice between
the PERA Hybrid DB Plan and the PERA DC Plan. The objective of the survey was to better
understand how the retirement benefits provided affected employment decisions for state
employees. Former employees were an important target group to gain information on how
retirement benefits may have affected their decisions to leave state employment.

In total, 2,923 current and former employees responded to the survey, comprising 1,670 current
employees and 1,253 former employees (which includes those who left for another job, those
who retired, those laid off/fired, and other circumstances).

In this appendix, references to the “original DB/DC plan” represent the plan the employee was
enrolled in upon being hired, and the “current DB/DC plan” represents the plan they are

currently enrolled in.

Note: percentages in each chart may not add up to 100% due to rounding or multi-select
questions.
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Detailed Survey Findings

Motivation for Taking Job

Retirement benefits rank 5™ among 11 factors that attract people to Colorado state jobs.
35% rank retirement benefits in the top three.

Exhibit D-1
Most Attractive Factors of Colorado State Jobs

mRanked 1st mRanked 2nd = Ranked 3rd Benefits by Subgroup (Ranked 1-3)
Personal job satisfaction 12% 11% 40% Total N 35%
Job security 11% 11% 37%
Abcigglg?n s:g; I;[Z B 1% 36% Current employee 39%
Work/life balance 12% 11% 35% Former employee e
Retirement benefits ERZY12% 13% 35% Original DB plan 37%
Salary (lﬁgiﬁldslég 10%8% 30% Original DC plan 21%
Health insurance 2 11% 8% 25%
ial for career FT public 340
POtcm;glvg)llCZ?;l;i Epsvase 24 é E FT nonf)proﬁt 29‘:]%]
N+ S
ffleave HE6% 12% E Part-time 27%
Other benefits [96% 11% Not working 28%

Question: Think back to when you decided to take the job as a Colorado state employee. Please rank the
top 3 factors that initially attracted you to the job. Rank 1-3, where 1=most important factor. (n=2923)
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8 in 10 say retirement benefits were a factor in their decision to become a state employee. Those
who chose the PERA Hybrid DB Plan were more likely to say retirement benefits were a major
factor.

Exhibit D-2
Extent Retirement Benefits Were a Factor in Employment
Current employee 35% 14%

Not a factor Former employee BREEZM 39% 26%

® Major factor Minor factor

19% Original DB 35% 18%

Original DC 42% . 28%

81%
A Factor

<30 at Hire 38% 21%
37% 30-49 at Hire [PFCL7ANN 359 16%

50+ at Hire 37% [22%

Question: Regardless of your top 3 considerations chosen in the prior question, to what extent were
retirement benefits a factor in your decision to take the job as a Colorado state employee? (n=2923)
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4 in 10 had at least some understanding of the benefits offered when they were hired; of those,
half say these benefits were more attractive than other employers' offerings.

Exhibit D-3
Initial Understanding of Retirement Benefits Offered

41%
At least some

41% of Original DB Plan 41% of Original DC
Plan

38% of those <30 at hire
40% of those 30-49 at hire 37%
45% of those 50+ at hire

46% of male employees
38% of female employees

30%

21%
5 .
I had a detailed I had some I had a general sense of 1 was unaware of the
understanding of the  understanding of the what public employees  retirement benefits
retirement benefits retirement benefits receive, but nothing  before taking the job

specific

Question: When you were accepting the position, how well did you understand the retirement benefits
offered to Colorado state employees? (n=2923)

Exhibit D-4

Colorado Retirement Benefits As Compared to Competitors

They were significantly more o o .

attractive than other employers - e il orelatyaciie

They were somewhat more o 51% of Original DB Plan
attractive than other employers - 1% 40% of Original DC Plan

About the same as other o
employers - 15%
They were somewhat less . 8% 14% Less attractive

attractive than other emplovers ¢

14% of Original DB Plan

They were significantly less l = 16% of Original DC Plan
attractive than other employers 0

Not sure . 9%

Not applicable - 13%

Question: How did the retirement benefits for Colorado state employees compare to other employers you
considered at the time? (If had awareness n=2301)
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4 in 10 respondents intended to stay as long as possible when they took the job. Those who chose
the PERA Hybrid DB Plan were much more likely to think this.

Exhibit D-5

Expectation of Tenure as State Employee at Start

8% of Original DB Plan
Less than 5 years 0 -
y - — 26% of Original DC Plan

5-10 years 20%

More than 10 years but

: 5%
not for entire career

As long as possible/Until

. 42% 46% of Original DB Plan
retirement

23% of Original DC Plan

Not sure/Did not have any

- 22%
expectations

Question: When you first took the job, how long did you expect to remain a Colorado state employee?
(n=2923)

Exhibit D-6

Current Expectation of Remainder of Tenure as State Employee

0,
Less than 5 more years - 19% 17% of Current DB Plan

31% of Current DC Plan
5-10 more years . 14%

More than 10 more years but not o
- 4%
for entire career

As long as possible/Until _ 50% 3% ofCurrent DB Plan
retirement 31% of Current DC Plan

Not sure/Do not have any .
. 13%
expectations

Question: Now think about how you feel right now. How long do you expect to remain a Colorado state
employee at this point? (n=1670)
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Evaluating Current Benefits and Satisfaction

Retirement benefits ranked 6™ in satisfaction among 11 job factors queried. Half are
extremely/very satisfied with their retirement benefits.

Exhibit D-7
Satisfaction With Aspects of Job

m Extremely satisfied m Very satisfied

Ability to serve my community/state 68%
Job security 62%
Worldlife balance 57%
Personal job satisfaction 56%
Amount of paid time offleave 53%
Retirement benefits 48%
Health insurance 46%
Workplace culture 42%
Other benefits 42%
Salary (including any bonuses) 27%
Potential for career advancement 25%

Question: How satisfied are/were you with the following aspects of your job? (n=2923)

Exhibit D-8

Satisfied with Retirement Benefits by Subgroup
(% Extremely or Very Satisfied)

Total NG 15°0

Current employee [N 49%
Former employee NI 47%

Current DB plan [ 50%
Current DC plan [N 38%

Strong desire to stay [ 64%
Some desire to stay [N 38%
Desire to leave [T 21%

Question: How satisfied are/were you with the following aspects of your job? (n=2923)
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3 in 4 say the retirement benefits offered by Colorado are competitive with other employers.

Exhibit D-9

Competitiveness of Colorado State Benefits

m Very competitive

Retirement benefits

Health insurance

Salary (including any
bonuses)

29%

Somewhat competitive

77% of Current Employees

0, 0
Ao L 69% of Former Employees
40% 69%
47%

Question: How competitive is/was your employer on the following aspects in comparison to other
employment options you would realistically consider? (n=2923)
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Retirement Plan Choice

More than half gave the DB vs. DC plan choice “some” or “a great deal” of thought. If members
did not make a choice, they were automatically enrolled in the PERA Hybrid DB Plan. Of those
that made a choice, 7 in 10 found the decision easy.

Exhibit D-10
Amount of Consideration of Retirement Plan Choice

I gave it a great deal of thought - 28% 57%

At least some
. 55% of Original DB Plan
I gave it some thought - 30% 71% of Original DC Plan
I gave it a small amount of thought . 13%

I did not think about the options,
but I do remember making a l 8%
choice

I did not think about the options,
and was automatically enrolled in - 16%
one

Not sure I 6%

Question: At the time, how much consideration did you give to the two retirement plan options when
making your choice? (n=2923)

Exhibit D-11
Difficulty of Choice

69%
Easy

70% of Original DB Plan
60% of Original DC Plan

48% ofthose who switched plans
69% of those who did not switch

45%

24% 24%
L —
Very easy Somewhat easy Somewhat difficult Very difficult Not sure

Question: Was it an easy choice or a difficult choice? (n=2065)
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Access to guaranteed lifetime income is by far the biggest draw for the PERA Hybrid DB Plan,
followed by the DB benefit being less affected by market fluctuations and a belief that the DB

plan provides a higher benefit.

Exhibit D-12

Reasons for Enrolling in DB Plan

Guaranteed monthly income for the remainder of
your and your beneficiary’s lives

DB guaranteed benefit is less impacted by stock
market downturns and volatility

Belief that the DB plan provides higher overall
retirement benefits

Easier to understand how the DB plan works
DB plan includes an annual benefit increase to
help offset inflation

Wanted professional investment managers to
manage the money

Access to the PERA Care Health Benefits Program
for retirees

Access to survivor benefits

Access to disability benefits
Advice from a financial professional or HR
representative

Have a DB plan from another employer (so it’s
more familiar and compatible)

. 577
I 3%
I 3%
I 27
I 250
I 250
B 3%
B 6%

B 9%

B 3%

B 5%

Current

Employer

62%

37%

35%

29%

26%

26%

19%

19%

11%

9%

N
=)
o~

Former
Employer

6%

Question: Which of the following are reasons why you enrolled in the Defined Benefit (DB) Plan? Please

select all that apply. (n=2463)
Note: Response options of “other”, «

vi

not sure”, and “N/A” not shown.
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Half of those who enrolled in the PERA DC Plan did so believing it would be easier to manage if
they changed jobs. About a third wanted flexibility in how they withdraw their money, wanted to
manage their own investments, perceived a potential to earn greater returns, or were concerned
about the long-term stability of the Hybrid DB Plan.

Exhibit D-13
Reasons for Enrolling in DC Plan

Current Former
Empl. Empl.

Easier to manage if I change jobs (more _ o 559 41%
portable/flexible) 18% 270 %0

More choice/flexibility in how I withdraw _ 349 399, 20%
the money in retirement 0 -
Wanted to manage my own investments _ 31% 36% 27%
Potential to benefit from higher returns on _ 30% 349% 27%
investments 0 o -

Concerns about the long-term stability of _ o 170/ ~70,
the DB plan 30% 33% - 27%

Belief that the DC plan provides higher _ o 840 r20,
overall retirement benefits 23% 24% - 23%

Have a DC plan from another employer o 20/ ~0,
(so it’s more familiar and compatible) - 13% 13% 12%
Easier to understand how the DC plan o )
ok R 12% 13%  11%

Advice from a financial professional or - 10% 12% 204

HR representative

Question: Which of the following are reasons why you enrolled in the Defined Contribution (DC) Plan?
Please select all that apply. (n=423)

% ¢

Note: Response options of “other”, “not sure”, and “N/A” not shown.
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Plan Change Rationale

Those who switched from the PERA DC Plan to the Hybrid DB Plan had the same top three
reasons as those who selected the DB plan initially.

Exhibit D-14
Reasons for Switching to DB Plan

Guaranteed monthly income for the remainder of your
| iary's fives NN 56
and your beneficiary’s lives
Belief that the DB plan provides higher overall
etir I, 43%
retirement benefits
DB guaranteed benefit is less impacted by stock _ iy
market downturns and volatility °

Access to the PERACare Health Benefits Program for _ 21%
retirees ’

DB plan includes an annual benefit increase to help _ 199%
offset inflation ’

Access to survivor benefits ||| Gz 172

Wanted professional investment managers to manage - 10%
the money °

Access to disability benefits [[Jl] 10%

Easier to understand how the DB plan works [l 8%

Advice from a financial professional or HR - 6% Note:
representative Small Sample Size,
Have a DB plan from another employer (so it’s more B n=63
0

familiar and compatible)

Question: Which of the following are reasons why you switched the Defined Benefit (DB) Plan? Please
select all that apply. (n=63)
Note: Response options of “other,

b3

not sure,” and “N/A” not shown.
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Of the few who switched from the PERA Hybrid DB Plan to the PERA DC Plan, the top reasons
were the perception that it would be easier to manage their funds, portability of the benefit,
wanting to manage their own investments, and the potential for higher returns.

Exhibit D-15
Reasons for Switching to DC Plan

Easier to manage if I change jobs (more _ 139
portable/flexible) ¢
Wanted to manage my own investments _ 43%
Potential to benefit from higher returns on _ 139
investments ¢
More choice/flexibility in how I withdraw the _ 299
money in retirement 0

Belief that the DC plan provides higher overall _ 299
retirement benefits 0

Have a DC plan from another employer (soit’s more o
familiar and compatible) - 14%

Concems about the long-term stability of the DB - 794 Note:
plan Small Sample Size,
n=14

Advice from a financial professional or HR o
representative - %

Easier to understand how the DC plan works =~ 0%

Question: Which of the following are reasons why you switched to the Defined Contribution (DC) Plan?
Please select all that apply. (n=14)

Note: Response options of “other,” “not sure,” and “N/A” not shown.
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Satisfaction with Choice and Confidence

Half are extremely/very confident that they are in the right retirement plan. Those in the PERA

DC Plan were somewhat more likely to feel this way.

Exhibit D-16
Confidence About Being in the Right Type of Retirement Plan

48% Extremely or Very

47% of Current DB Plan
54% of Current DC Plan

43% of those currently <30
43% of those currently 30-49
52% ofthose 50+

52% of Men
45% of Women

44% of HH Income <$100k
52% of HH Income $100k+

30% 32%

18%
- = -

Extremely Very confident Somewhat  Not too confident  Not at all
confident confident confident

Question: How confident are you that you are in the right type of plan for you? (n=2923)

vi
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While nearly half think that their employer and PERA provided enough information and
resources for their decision between the PERA Hybrid DB and DC Plans, a third thought more
should have been provided.

Exhibit D-17
PERA/Employer Resources Sufficient to Help Make Decision on Retirement Plan?

m Yes, they provided enough Resources Sufficient by Subgroup

i ]
m No, more should be provided Yes 46%

Current employee I 44%
Former employee I 49%

Not sure

Original DB plan s 47%
Original DC plan s 43%

Switched plan I———————— 13%
No plan switch F————————— 46%

<30 at Hire o 41%
30-49 at Hire Mo 439%
50+ at Hire o 53%

Men N 51%
Women e 43%

HH income <$100k s 43%
HH income $100k+ o 50%

Question: Were the resources/advice/information provided by your employer and by PERA sufficient to
help you make this decision? (n=2923)
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About one-third are highly confident that they will be able to retire when they want, with those in
the PERA DC Plan reporting greater confidence.

Exhibit D-18

Confidence About Retirement Security

m Extremely confident = Very confident % Extremely/Very
Cu:[ren‘r];)[l)a]?1 31%
Able to retire when you i
want L -2 Current DC
plan
Current DB
Fi all plan
inancially secure o c
throughout your retirement L s Current DC - groeg
plan e
Current DB 299
Able to maintain your plan |l
standard of living 15%  24% Current DC y
throughout retirement plan 32%

Question: How confident are you that you’ll be...? (n=2923)
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Beyond their PERA retirement plan, 8 in 10 expect to receive Social Security (from another job
or spouse/partner) and over half have an IRA outside of work.

Exhibit D-19
Additional Sources of Retirement Income (% Yes)

Current Current
DB Plan DC Plan

Social Security (from a previous job or _ y .
spouse/partner) 79%  79%  81%

An individual retirement account (IRA) _ cnos o
outside of work 55% 270 e

The PERA Plus supplemental 401(k) or o n20, o
457 plan B 24 23% = 29%
A DC plan from a prior employer - 24% 21% 47%
A DB plan from a prior employer - 20% 20% 20%
A spouse/partner’s employer-provided o o/ o/
DB plan B 5% 18%  19%

A spouse/partner’s employer-provided o o/ o
DC plan B 7% 16% = 28%
An annuity that you purchased c?gl;rs;(;li - 12% 13% 11%
A DC plan from your current employer l 6% 5o, 13%
0 270 0

(former employees)

A DB plan from your current employer I 50
A0

(former employees) 4% 7%

Question: Other than your PERA retirement plan, which of the following sources of retirement income
do you have? (n=2923)
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One quarter cite the lack of Social Security as a factor in choosing their plan.

Exhibit D-20

Social Security as Factor for Choosing Plan

Unaware of Lack of
Social Security:

24% of Current DB Plan
22% of Current DC Plan

51%

24%
16%
9%
Major factor Minor factor Not a factor, Not a factor, and
but was aware did not know this
of this was the case

Question: Colorado state employees who have a PERA retirement plan do not pay into Social Security
and therefore, do not receive a Social Security benefit for the years the state employs them. To what
extent was this a factor in your decision to choose the PERA retirement plan you did? (n=2923)
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Knowledge of Key Aspects of Plans
A majority are at least somewhat aware of the PERA Hybrid DB Plan facts; the PERA DC Plan
facts are less known, especially among PERA Hybrid DB Plan participants.
Exhibit D-21
Awareness of Facts About DB Plan

Current Current
m Yes, well aware Somewhat aware DB Plan DC Plan

It provides guaranteed monthly 4
income for the remainder of your 61% 25% | 86% 87%  80%
and your beneficiary’s lives

The fund is managed by

L 53% 30% | 82% 82%  83%
professional investment managers
It provides access to survivor

benefits, disability benefits, and the 0 o o ,

. > y T7% 70%

Health Benefits Program for S i 6% ! ’
retirees

It includes an annual benefit 13% 3% | 6% N

increase to help offset inflation

Question: Before taking this survey, were you aware of these facts about the PERA Defined Benefit (DB)
plan? (n=2923)
Exhibit D-22

Awareness of Facts About DC Plan

m Yes, well aware Somewhat aware Current Current
DB Plan DC Plan

Provides access to professional investment

e IEEN 3% 4% 51%  74%

It does not include an adjustment to offset )
inflation (you have to save sufficiently to ErAZM 24%  17% 44% 67%
deal with inflation)

It does not automatically provide access to
survivor benefits, disability benefits, and 26%  45% 43% 60%

the Health Benefits Program for retirees

At retirement. you can convert your
. N e o/ o Ny
retirement savings into guaranteed lifetime JREA 22% @ 35% 339, 50%

income by purchasing a lifetime annuity

Question: Before taking this survey, were you aware of these facts about the PERA Defined Contribution
(DC) plan? (n=2923)
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Reasons for Leaving for Another Job

8 in 10 current employees want to remain employed with the State, with half having a strong
desire to stay. Those in the PERA Hybrid DB Plan are more likely to a have strong desire to stay.

Exhibit D-23
Interest in Remaining Colorado State Employee

I have a strong desire to Interest in Remaining
remain a Colorado state _ 51% Colorado Employee by
employee Subgroup
. (% Strong Desire)
I’d prefer to remain a

Colorado state employee, 199, Total | 51%
but do not feel strongly oere
about it

I"d prefer to find a job Current DB plan 53%

that is not with the state 594 Current DC plan 34%
of Colorado, but do not o0
feel strongly about it
eel strongly aboutt Current age <30 43%
I have a strong desire to Current age. .| 18%
find a job that is not with I 5% '
the state of Colorado Current age 50+ 57%
Men 48%
Prefer not to answer I 6%
Women 54%

Question: Keeping in mind that your response is confidential and won’t be linked to any identifying
information about you, which statement best reflects your interest in remaining a Colorado state
employee? (n=1670)

Half of current employees say retirement benefits are a major factor in wanting to stay.

Exhibit D-24
Role of Retirement Benefits In Staying Colorado Employee

83% Cite as a Factor

84% of Current DB Plan
69% of Current DC Plan

72% ofthose currently <30

84% ofthose currently 30-49
83% ofthose 50+

52%
16%

31%
- e
——

Major factor Minor factor Not a factor Prefer not to answer

Question: To what extent are your retirement benefits a factor in why you have remained a Colorado
state employee to this point? (n=1670)
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About 6 in 10 of those wanting to leave cite reasons other than retirement benefits.

Exhibit D-25
Role of Retirement Benefits In Leaving Colorado Employ

41%

27% 51%
0

1%

Major factor Minor factor Not a factor Prefer not to answer

Question: To what extent is the desire to have better retirement benefits a factor in why you’d like to find
a job that is not with the state of Colorado? (n=171)
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6 in 10 former employees who left for another job cite salary and personal job satisfaction as the
main reasons. Retirement benefits were rarely cited as a consideration.

Exhibit D-26

Former Employees’ Reasons For Taking New Job

m Ranked Ist Ranked 2nd Ranked 3rd Left For Retirement
Salary (including any bonuses) 18% (10%59% Benefits by Subgroup
Personal job satisfaction 16% 21% 51% Total l 14%

Potential for career advancement BEEZN 15% 12% 40%

Work/life balance JbEZY 14% 11% 37%

Current DB o
Workplace culture J(0EZ10% 12% 32% plan 14%
Ability to serve my o
community/state @%?% 20% Currentpﬁi 19%
Retirement benefits IS%"% 14%
Job security @ 5 13%
Health insurance [§%% 12% Men 20%

Amount of paid time off/leave | 6% 11%

Women 10%
Other benefits ‘ 7%

Question: Think back to when you decided to take this new job. Please rank the top 3 factors that initially
attracted you to the new job. Rank 1-3, where 1=most important factor. (n=483)
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A quarter who left for another job say retirement benefits did play a major role, with half of those
saying the competitor offered a more valuable retirement benefit overall.

Exhibit D-27

Role of Retirement Benefits In Decision of Former Employee To Leave

B Major factor
Minor factor

Not a factor

43%

57% Factor
Factor

57% of Original DB Plan
56% of Original DC Plan 339

57% of Current DB Plan
55% of Current DC Plan

Question: Regardless of your top 3 considerations chosen in the prior question, to what extent were
retirement benefits a factor in your decision to take the new job? (n=479)

Exhibit D-28
Reasons Why Retirement Benefits Was Major Factor

Offers a more valuable retirement benefit
overall

50%

Contributes more to the retirement plan on

my behalf 9%

Participates in Social Security 47%

Provides a higher amount of guaranteed
monthly income in retirement

37%

Provides better investment options 29%

Retirement benefits aren’t better, but is - 13%
equitable to what PERA offers a0

Question: In the prior question, you mentioned the new employer’s retirement plan being a major factor
for taking the new job. Which of the following describes why the retirement plan was attractive to you?
Please select all that apply. (n=113)
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Employees who left for other jobs are split on whether their current employer or the State offers

a better retirement benefit.

Exhibit D-29

Which Employer Offers Better Retirement Benefits

Y our new employer has significantly
better retirement benefits

Y our new employer has somewhat
better retirement benefits

No difference

Your Colorado state employer offered
somewhat better retirement benefits

Your Colorado state employer offered
significantly better retirement benefits

Not sure

39%
New Employer

38% of Original DB Plan
45% of Original DC Plan

36%
Colorado

38% of Original DB Plan
27% of Original DC Plan

Question: Now that you have a point of comparison, which employer offers better retirement benefits?

(n=479)
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Half of retired employees are very or extremely satisfied with their PERA retirement benefits.

One third are somewhat satisfied. Only 10% are not satisfied.

Exhibit D-30
Retiree Satisfaction with Retirement Benefits

52% 10%
Extremely/Very Satisfied Not too/Not at all

52% of Current DB Plan
51% of Current DC Plan

55% of Men
48% of Women

50% of HH Income <$100k
63% of HH Income $100k+

32% 33%
5% 5% 6%

3 I
. I . I

Extremely Very satisfied Somewhat Not too Not at all Not sure
satisfied satisfied satisfied satisfied

Question: Now that you are retired, how satisfied have you been with the Colorado PERA retirement
benefits you are receiving? (n=327)
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Respondent Demographics

Employee Type
Current employee
Former employee

Original Plan Choice
DB plan
DC plan

Plan Switch
No switch
Transfer

Current Plan
DB plan
DC plan

Tenure As Colorado Employee
Less than one year
1-4 years
5-9 years
10-14 years
15-19 years
20 years or more

Prior Employment Status
Full-time
Part-time (or seasonally)
Not working, but had worked
previously
Not working (this was first job)
Other

Expected Retirement Age
Under 60

60 — 64
65— 69
70 or older

Will never retire
Not sure/Can’t even guess

Preferred Investment Risk
Very high (very aggressive)
High (aggressive)

Moderate
Low (conservative)
Very low (very conservative)

(HEIRON &

57%
43%

85%
15%

97%
2%

87%
13%

9%
32%
26%
21%

9%

4%

81%
8%
8%

1%
1%

14%
20%
36%
11%
4%
14%

3%
16%
48%
24%

9%

Age at Hire
18-29 19%
30-49 45%
Current Age
18-29 4%
30-49 41%
Gender
Male 43%
Female 57%

Prior Employment Sector (if applicable)

Public sector (local government) 16%
Public sector (federal government) 6%
Public sector (in a different state) 9%
Not-for-profit, private sector 14%
For profit, public sector 50%
Other 5%
Total Household Income in 2024
Less than $50,000 12%
$50,000 to $99,000 33%
$100,000 to $149,000 23%
$150,000 to $199,999 12%
$200,000 or more 12%
Prefer not to say 8%

Reason for Termination (former employees)
Left for another job (public sector) 13%
Left for another job (private sector) 17%
Left for another job (non-profit sector) 8%

Retired 26%
Laid oft/Fired 8%
Left the workforce entirely 4%
Other 23%

Currently Works With Financial Professional

Yes 39%
No 59%
Not Sure 2%
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Respondent Employer Categories

State Agency 55%
Community College 20%
Safety Officer 11%
Judicial 6%
Legal 2%
Legislature 1%
District Attorney <0.5%
Local Government <0.5%
School <0.5%
Unknown 4%
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Overview

For our comparison of the PERA Hybrid DB Plan to alternative retirement plan designs, we
structured all the alternative plan designs to have the same expected cost as the PERA Hybrid
DB Plan under the baseline assumption scenario. The baseline scenario assumes all actuarial
assumptions from the PERA Hybrid DB Plan’s 2023 actuarial valuation are met (annual
inflation of 2.3%; annual investment returns of 7.25%; and annual increase for retirement
benefits of 1.25%). Other than Social Security, the alternative defined benefit plans use the
PERA Hybrid DB Plan’s eligibility requirements for retirement, death, and disability benefits.

Standalone Traditional Defined Contribution (DC)

Employees and employers contribute to the employee’s DC retirement account based on the
employee’s salary and the set contribution rates. The total combined employee and employer
contribution rate equals the PERA Hybrid DB Plan’s total normal cost rate for new members.
Exhibit E-1 shows the total contribution rate for each Division. The proportion of the
contribution rate contributed by employees versus employers does not affect our analysis.

Exhibit E-1
Combined Employee and Employer Contribution Rates

State, and Local
Government State and

(Other than Local
Safety Officers) Government School Judicial
and DPS Safety Officers Division Division

12.8% 19.3% 14.3% 19.0%

Source: Cheiron analysis using total normal cost rates for new members calculated
by PERA’s contracted actuary, Segal.

These contribution rates satisfy the safe harbor requirements for a Social Security Replacement
Plan, so if this alternative plan were adopted, PERA-covered employees could continue to be
exempt from Social Security.

We also assumed the employee’s account balance is invested in the Target Retirement Date
Funds used by the PERA DC Plan. If the employee terminates employment before retirement,
the account balance continues to grow with investment earnings, but no additional contributions
are deposited into the account. In retirement, employees can withdraw money from their account
balance as needed until the account is depleted. The remaining account balance during retirement
depends on the withdrawals and investment earnings. The account balance is converted to an
annuity to calculate income replacement ratios at retirement.
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Social Security plus Traditional Defined Contribution

This is a common private sector design where employees must be covered by Social Security,
and the employer also provides a traditional DC plan. Because Social Security does not cover
PERA members, this design is not readily available to PERA.

The total cost of Social Security and the traditional DC plan is set equal to the PERA Hybrid DB
Plan’s total normal cost rate for new members. Social Security’s current cost is 12.4% of salary,
so the contributions deposited into the traditional DC plan equal the PERA Hybrid DB Plan’s
total normal cost rate for new members minus 12.4% as shown in Exhibit E-2. The proportion of
the contribution rate contributed by employees versus employers does not affect our analysis.

Exhibit E-2

Combined Employee and Employer Contribution Rates

State, and
Local State and
Government Local
(Other than Government
Safety Officers) Safety School Judicial
and DPS Officers Division Division
Social Security 12.4% 12.4% 12.4% 12.4%
Traditional DC 0.4% 6.9% 1.9% 6.6%
Total Expected Cost 12.8% 19.3% 14.3% 19.0%

Source: Cheiron analysis using total normal cost rates for new members calculated by PERA’s actuary,
Segal.

Social Security provides a monthly income stream to eligible retirees that continues for their
lifetime. To qualify for Social Security retirement benefits, employees must earn at least 40 work
credits, which is about 10 years of service. Social Security retirement benefits are calculated
based on the individual’s highest 35 years of indexed career earnings. Each year’s wages are
indexed to reflect changes in average wages over time. For example, wages of $35,000 earned in
1989 would be indexed to $116,011 in 2023 based on the Average Wage Index (AWI) of
$20,099.55 in 1989 and $66,621.80 in 2023. Social Security benefits are adjusted annually based
on the Consumer Price Index (CPI) to ensure that their purchasing power is maintained over time
in the face of inflation.

Social Security's benefit formula is progressive, meaning it provides a higher replacement rate
(the percentage of pre-retirement earnings replaced by retirement benefits) for lower-income
workers compared to higher-income workers.

Social Security’s full retirement age is age 67 for those born in 1960 or later. Employees can
start collecting Social Security as early as age 62 but monthly payments are reduced if claimed
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before full retirement age. Additional details on Social Security benefits can be found at
WWW.S52.20V.

The traditional DC component of this alternative plan design operates the same as the Standalone
DC plan described previously. The employee’s total retirement benefit equals the Social Security
benefit plus the DC account balance at retirement.

Variable Defined Benefit

The Variable Defined Benefit plan provides a lifetime annuity retirement benefit equal to the
greater of two formulas:

e A Money Purchase account with the pay credits (i.e., notional contributions equal to a
percentage of each member’s pay) shown in Exhibit E-3. The account is credited with
interest each year based on the 5-year geometric average investment return earned by the
plan. The money purchase account is converted to an annuity at retirement based on a 5%
interest rate, the assumed PERA mortality rates, and no COLA. This formula is designed
to mimic a DC plan except that the longevity risk is pooled at a plan level and investment
returns are credited based on a 5-year average.

e A traditional DB formula equal to 1.6% of the 5-year highest average salary per year of
service at age 65. This formula satisfies the safe harbor for a Social Security replacement
plan, so if this alternative plan were to be adopted, PERA-covered employees could
continue to be exempt from Social Security.

Exhibit E-3
Money Purchase Pay Credit Rates

State, and
Local State and
Government Local

(Other than Government
Safety Officers) Safety School Judicial
and DPS Officers Division Division

11.9% | 184% 13.4% 17.6%

Source: Cheiron analysis using total normal cost rates for new members
calculated by PERA’s contracted actuary, Segal.

The annual post-retirement benefit adjustments equal the 5-year geometric average investment
return earned by the plan minus 5%. While a negative adjustment may be made in an individual
year, the benefit amount can never be less than the initial benefit at retirement. Under the
baseline scenario, which assumes 7.25% annual investment returns, the annual post-retirement
benefit adjustment is an increase of 2.25% per year.

The expected cost (normal cost) of this plan is equal to the PERA Hybrid DB Plan’s normal cost
for new members.
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DC (Social Security Safe Harbor) plus Traditional DB

A combination of DC and DB plans in which the DC plan meets the safe harbor requirements for
replacing Social Security by providing a 7.5% contribution rate, so if this alternative plan were to
be adopted, PERA-covered employees could continue to be exempt from Social Security. The
DC component of this alternative plan design operates the same as the Standalone Traditional
DC Plan described above.

The traditional DB component of this alternative plan design provides a lifetime annuity benefit
at retirement equal to the 5-year highest average salary multiplied by service and a benefit
multiplier. The benefit multiplier is determined so that the normal cost of this traditional DB plan
equals the PERA Hybrid DB Plan’s total normal cost rate minus 7.5%. The resulting benefit
multiplier is shown in Exhibit E-4.

Exhibit E-4
Traditional DB Plan Multiplier

State, and
Local
Government State and

(Other than Local
Safety Government
Officers) Safety School ANGIWE]
and DPS Officers Division Division

0.8% 1.5% 1.0% 1.5%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s actuary, Segal.

The Traditional Defined Benefit plan provides an annual post-retirement benefit increase of
1.25% per year commencing immediately after retirement.

The employee’s total retirement benefit is equal to the Traditional Defined Benefit plus the DC
account balance at retirement.
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Variable Cash Balance

The Variable Cash Balance plan provides a lifetime annuity benefit equal to the greater of two
benefit formulas:

e A cash balance account with pay credits (i.e., notional contributions equal to a percentage
of each member’s pay) at the rate shown in Exhibit E-5. The cash balance account is
credited with interest each year equal to the actual investment return earned by the plan.
This pre-retirement accumulation is designed to mimic a DC plan. The cash balance
account is converted to an annuity at retirement based on a 7.25% interest rate, 1.25%
annual post-retirement benefit increase, and the assumed PERA mortality rates.

e A Traditional Defined Benefit formula of 1.6% of the 5-year highest average salary per
year of service at age 65. This formula satisfies the safe harbor for a Social Security
replacement plan, so if this alternative plan were to be adopted, PERA-covered employees
could continue to be exempt from Social Security.

The pay credits are set so that this alternative plan’s expected cost (normal cost) equals the
PERA Hybrid DB Plan’s normal cost for new members.

Exhibit E-5
Cash Balance Pay Credits

State, and
Local
Government State and

(Other than Local
Safety Government
Officers) Safety School Judicial
and DPS Officers Division Division

12.4% 19.0% 13.9% 18.2%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s contracted actuary, Segal.

This plan provides an automatic increase commencing immediately after retirement equal to
inflation, but no more than 1.25% in a year.

Traditional DB (Social Security Safe Harbor) plus DC

A combination of DB and DC plans in which the DB plan meets the safe harbor requirements for
replacing Social Security Safe by providing a lifetime annuity retirement benefit of 1.6%

5-year highest average salary per year of service with retirement at age 65. If this alternative
plan were to be adopted, PERA-covered employees could continue to be exempt from Social
Security. The traditional DB component provides an annual post-retirement benefit increase of
1.25% per year commencing immediately after retirement.
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The DC component of this alternative plan design is a traditional DC plan with contribution rates
set equal to the PERA Hybrid DB Plan’s total normal cost rate for new members minus the total
normal cost rate for the traditional DB plan as shown in Exhibit E-6. This component operates
the same as the Standalone Traditional DC Plan described previously.

Exhibit E-6
Combined Employee and Employer Contribution Rates

State, and Local State and

Government Local
(Other than Government
Safety Officers) Safety School ANGIVED
and DPS Officers Division Division
DB Normal Cost Rate 8.7% 12.7% 9.7% 12.6%
DC Contribution Rate 4.1% 6.6% 4.6% 6.4%
Total Expected Cost 12.8% 19.3% 14.3% 19.0%

Source: Cheiron analysis using total normal cost rates for new members calculated by PERA’s actuary,
Segal.

The employee’s total retirement benefit is equal to the traditional DB benefit plus the DC
account balance at retirement.

Money Purchase plus Traditional DB

A combination of (1) a Money Purchase formula in which employee contributions accumulate
with investment earnings and the account balance at retirement is converted into a lifetime
annuity benefit plus (2) a traditional DB formula funded by employer contributions. The Money
Purchase account is credited with employee contributions at the rates shown in Exhibit E-7, and
interest credits equal the actual investment returns earned by the plan. The money purchase
account balance is converted to a lifetime annuity at retirement using the valuation interest rate,
1.25% annual post-retirement benefit increases, and the PERA mortality rates. This Money
Purchase benefit is designed to provide approximately 50% of the total benefit.
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Exhibit E-7

Employee Contributions to Money Purchase Account

State, and
Local
Government State and

(Other than Local
Safety Government
Officers) Safety School Judicial
and DPS Officers Division Division

6.50% | 9.75% 7.25% 9.50%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s contracted actuary, Segal.

The traditional DB component of this plan provides a lifetime annuity retirement benefit equal to
the employee’s 5-year highest average salary multiplied by service and a benefit multiplier. The
benefit multiplier is set such that the normal cost rate equals that of the Hybrid DB Plan minus
the employee’s money purchase contribution rate. Exhibit E-8 shows the resulting benefit
multipliers.

Exhibit E-8
Traditional DB Plan Multiplier

State, and
Local
Government State and

(Other than Local
Safety Government
Officers) Safety School Judicial
and DPS Officers Division Division

10% | 12% 1.0% 1.2%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s contracted actuary, Segal.

The combination of the Money Purchase and traditional DB components must provide a
minimum retirement benefit of 1.6% of the 5-year highest average salary per year of service
with an age 65 normal retirement age. This minimum formula satisfies the safe harbor
requirements for a Social Security replacement plan, so if this alternative plan were to be
adopted, PERA-covered employees could continue to be exempt from Social Security.

Both the Money Purchase and traditional DB provide an annual increase in retirement equal to
inflation up to a maximum of 1.25% per year.
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Traditional DB with Gainsharing COLA

This traditional DB plan only provides a post-retirement cost-of-living adjustment when actual
investment returns exceed the assumed return. This alternative plan design provides a lifetime
annuity retirement benefit equal to the employee’s 5-year highest average salary multiplied by
service and a benefit multiplier. The benefit multiplier is set such that the normal cost rate
equals that of the PERA Hybrid DB Plan. Exhibit E-9 shows the resulting benefit multipliers.

Exhibit E-9
Multiplier for Defined Benefit with Gainsharing COLA

State, and
Local
Government State and

(Other than Local
Safety Government
Officers) Safety School Judicial
and DPS Officers Division Division

24% | 2.3% 2.4% 2.3%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s contracted actuary, Segal.

The Gainsharing COLA in this plan provides an automatic annual increase commencing
immediately after retirement equal to the actual rate of investment return earned by the plan for
the year minus the assumed rate of investment return, with a maximum increase of 4.0% and a
minimum increase of 0.0%. On average, we expect the automatic increase to be 1.75% per year.
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Traditional Defined Benefit with Maximum COLA of 3%

This traditional DB plan provides an annual post-retirement cost-of-living adjustment equal to
inflation up to a maximum of 3.0%. This alternative plan design provides a lifetime annuity
retirement benefit equal to the employee’s 5-year highest average salary multiplied by service
and a benefit multiplier. The benefit multiplier is set such that the normal cost rate equals that of
the PERA Hybrid DB Plan. The resulting benefit multiplier is shown in Exhibit E-10.

Exhibit E-10
Multiplier for Defined Benefit with Max 3% COLA
State, and

Local
Government State and

(Other than Local
Safety Government
Officers) Safety School Judicial
and DPS Officers Division Division

23% | 22% 2.3% 2.2%

Source: Cheiron analysis using total normal cost rates for new
members calculated by PERA’s contracted actuary, Segal.

This plan provides an automatic annual increase commencing immediately after retirement equal
to inflation, but no more than 3% in a year. Any inflation over 3% is put in a bank, which is used
to raise the automatic increase above inflation when inflation is below 3.0%.
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This appendix shows our comparisons of the PERA Hybrid DB Plan to alternative plan designs
for hypothetical employees in the PERA School and Judicial Divisions, and for state and local
government safety officers. Comparisons for employees in the State and Local Government
Divisions (other than safety officers) are included in the body of the report.

School Division

Exhibits F-1 through F-9 contain the analysis comparing income replacement ratios for career
and non-career employees at retirement, real income replacement ratios in retirement under
various economic scenarios, and the sensitivity of income replacement ratios and the sensitivity
of the expected plan costs between the PERA Hybrid DB Plan and the alternative plan designs
for the School Division. This analysis mirrors the analysis for the State and Local Government
Divisions (Other than Safety Officers) shown in Exhibits IV-6 through IV-9, Exhibit IV-11, and
Exhibits IV-13 through IV-16.

This analysis uses the same sample member hire ages, termination ages, and retirement ages as

the State and Local Government Divisions. The School Division analysis has similar results as
the State and Local Government Divisions.
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Exhibit F-1

Income Replacement Ratios for Career Employees

School Division
Hired at Age 25

Retirement Age
60 65 70

PERA Hybrid DB 81% 93% 94%
Standalone DC 36% 51% 72%

Soc Sec + DC 4% 36% 52%
Variable DB 52% 69% 99%

7.5% DC + DB 51% 63% 79%

Variable Cash Balance 56% 78%

1.6% DB + DC 63% 75% 90%
Money Purchase + DB 63% 79% 102%
DB Gainsharing COLA | 78% 90% 94%
DB Max 3% COLA 74% 85% 94%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $35,000 and December 31,
2023 actuarial valuation assumptions.
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Exhibit F-2

Income Replacement Ratios for Career Employees

School Division
Hired at Age 45

Retirement Age

60 65 70
PERA Hybrid DB 23% 47% 58%
Standalone DC 13% 21% 34%
Soc Sec + DC 2% 33% 52%
Variable DB 18% 30% 45%
7.5% DC + DB 16% 29% 41%
Variable Cash Balance 20% 32% 50%
1.6% DB + DC 18% 36% 48%
Money Purchase + DB 20% 36% 51%
DB Gainsharing COLA 21% 45% 56%
DB Max 3% COLA 20% 43% 53%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $35,000 and December 31,
2023 actuarial valuation assumptions.
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Exhibit F-3

Income Replacement Ratios for Non-Career Employees
School Division
Hired at Age 25, Terminated Before Retirement, Retired at Age 65

Termination Age
30 35 40 45 50 55

PERA Hybrid DB
Standalone DC 8% 15% 22% 29% REYZS

Soc Sec + DC 6% 12% 17% 21% 25%

Variable DB 10% 21% 31% 40% 49% 56%
7.5% DC + DB 5% 10% 16% 22% 30% 40%
Variable Cash Balance [LPAL 24% 35% 46% 55% 64%

1.6% DB + DC

Money Purchase + DB 7% 15%
DB Gainsharing COLA | 2% 5% 10% 19% 30% 45%
DB Max 3% COLA | 2% 5% 10% 18% 28% 43%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher income
replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates the
alternative plan design provides a similar income replacement ratio to the PERA Hybrid DB Plan; and a
light orange shade indicates the alternative plan design provides a lower income replacement ratio than
the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $35,000 and December 31, 2023 actuarial valuation
assumptions.
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Exhibit F-4

Real Income Replacement Ratios in Retirement

School Division
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100
PERA Hybrid DB|1.25%| 93% | 86% | 81% | 77% | 73% | 70% | 66% | 63%

Standalone DC| 1.25%| 93% | 86% | 81% | 0% 0% 0% 0% 0%

Soc Sec + DC|2.30%| 93% | 30% | 30% | 30% | 30% | 30% | 30% | 30%

Variable DB| 2.25%| 69% | 69% | 68% | 68% | 68% | 68% | 68% | 68%

7.5% DC + DB| 1.25%| 93% | 86% | 68% | 32% | 30% | 29% | 27% | 26%
Variable Cash Balance| 1.25%]| 78% | 74% | 70% | 67% | 63% | 60% | 57% | 54%
1.6% DB + DC| 1.25%]| 93% | 86% | 81% | 51% | 48% | 46% | 44% | 42%

Money Purchase + DB| 1.25%]| 79% | 75% | 72% | 68% | 65% | 61% | 58% | 55%
DB Gainsharing COLA | 1.75%| 90% | 88% | 85% | 83% | 81% AN /e Y.
DB Max 3% COLA | 2.30%| 85% | 85% | 85% | 85% [FURMNEERRZE SR/ /0

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of
2.3%.
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Exhibit F-5

Sensitivity of Income Replacement Ratios
School Division
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Source: Cheiron analysis.
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Exhibit F-6

Real Income Replacement Ratios in Retirement

High Return Scenario

School Division
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100

PERA Hybrid DB|2.00%| 93% | 87% | 86% | 85% | 84% | 82% | 81% | 80%

Standalone DC|2.00%| 93% | 87% | 86% | 85% | 84% | 0% | 0% | 0%

Soc Sec + DC|2.30%| 93% | 30% | 30% | 30% | 30% | 30% | 30% | 30%
Variable DB|3.75% | 95% R{»AZ ‘ 109% 117% 125% 135% 144% 155%
7.5% DC +DB|1.25%| 93% | 87% | 86% | 85% | 30% | 29% | 27% | 26%

Variable Cash Balance|1.25% BRI 92% | 87% | 83% | 79% | 75%

1.6% DB + DC|1.25%| 93% | 87% | 86% | 85% | 48% | 46% | 44% | 42%

Money Purchase + DB 1.25%| 95% | 90% | 85% | 81% | 77% 73% 70% 66%

DB Gainsharing COLA |1.75%| 90% | 88% | 85% | 83% | 81% | 79% | 76% | 74%

DB Max 3% COLA[2.30%| 85% | 85% | 85% | 85% | 85% | 85% | 85% | 85%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of
2.3%.

{HEIRON ¢ 146



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-7

Real Income Replacement Ratios in Retirement

Low Return Scenario
School Division
Hired at Age 25, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100

PERA Hybrid DB|0.50% | 93% | 84% | 77% | 70% | 64% | 59% | 54% | 49%
Standalone DC|0.50% | 93% | 84% | 0% 0% 0% 0% 0% 0%

Soc Sec + DC|2.30%| 93% | 30% | 30% | 30% | 30% | 30% | 30% | 30%
Variable DB |0.75%| 60% | 55% | 51% | 47% | 44% | 41% | 38% | 35%

7.5% DC + DB|1.25%| 93% | 84% | 34% | 32% | 30% | 29% | 27% | 26%
Variable Cash Balance|1.25%| 60% | 57% | 54% | 51% | 48% | 46% | 44% | 42%
1.6% DB + DC|1.25%| 93% | 84% | 54% | 51% | 48% | 46% | 44% | 42%
Money Purchase + DB|1.25%| 69% | 66% | 62% | 59% | 56% | 53% | 51% | 48%

DB Gainsharing COLA |1.75%| 90% | 88%

DB Max 3% COLA 2.30%| 85% | 85%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates

the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using PERA’s December 31, 2023 actuarial valuation inflation assumption of

2.3%.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-8

Real Income Replacement Ratios in Retirement

High Inflation Scenario
School Division
Hired at Age 25, Retired at Age 65

Age A 65 70 75 80 8 90 95 100

PERA Hybrid DB|1.25%| 91% | 80% | 73% | 66% | 59% | 54% | 49% | 44%
Standalone DC|1.25%| 91% | 80% | 0% | 0% | 0% | 0% | 0% | 0%

Soc Sec + DC|3.30%| 91% | 30% | 30% | 30% | 30% | 30% | 30% | 30%
Variable DB|2.25%| 59% | 56% | 53% | 50% | 48% | 45% | 43% | 41%

7.5% DC + DB|1.25%| 91% | 80% | 30% | 27% | 24% | 22% | 20% | 18%
Variable Cash Balance| 1.25%| 64% | 57% | 52% | 47% | 43% | 38% | 35% | 32%
1.6% DB + DC|1.25%| 91% | 80% | 48% | 43% | 39% | 35% | 32% | 29%
Money Purchase + DB|1.25%| 71% | 65% | 58% | 53% | 48% | 43% | 39% | 35%
DB Gainsharing COLA|1.75%| 88% | 82% | 76% | 70% | 65% [{NAN/EFAZS

DB Max 3% COLA |3.00%| 83% | 82% [/l LA A

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement

ratio than the PERA Hybrid DB Plan.
Source: Cheiron analysis using an inflation assumption of 3.3%.
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Appendix F — Additional Comparisons to Alternative Plan Designs
Exhibit F-9

Sensitivity of Total Costs (Employee + Employer)
School Division

H Baseline Low Return AHigh Inflation
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Source: Cheiron analysis.
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State and Local Government Safety Officers

Exhibits F-10 through F-18 contain the analysis comparing income replacement ratios for career
and non-career employees at retirement, real income replacement ratios in retirement under
various economic scenarios, and the sensitivity of income replacement ratios and the sensitivity
of the expected plan costs between the PERA Hybrid DB Plan and the alternative plan designs
for the State and Local Government Safety Officers. This analysis mirrors the analysis for the
State and Local Government Divisions (Other than Safety Officers) shown in Exhibits IV-6
through IV-9, Exhibit IV-11, and Exhibits IV-13 through IV-16.

This analysis uses sample members with a higher starting salary and younger retirement ages
than those used for the State Division (Other than Safety Officers) because Safety Officers
generally have higher starting salaries, have lower retirement eligibility requirements, and are
more likely to retire at younger ages. The Safety Officer analysis has somewhat different results
than the State Division (Other than Safety Officers) which are primarily due to differences in
retirement eligibilities and expected plan costs. For example, the expected cost of the PERA
Hybrid DB Plan is higher for Safety Officers than non-safety officers in the State Division, so
most alternative plan designs with DC components have higher DC plan contribution rates than
the State Division (Other than Safety Officers). The higher DC plan contribution rates at least
partially offset the impact of Safety Officers retiring earlier, as the earlier retirement provides
both a shorter period for DC plan contributions and investment earnings to accumulate, and the
cost of purchasing an annuity is greater at younger retirement ages since the annuity is expected
to be paid over a longer period.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-10

Income Replacement Ratios for Career Employees
State and Local Government Safety Officers
Hired at Age 25

Retirement Age
55 60 65

PERA Hybrid DB 69% 81% 93%

Standalone DC 37% 52% 73%

Soc Sec + DC 11% 16% 47%

Variable DB 51% 71% 101%

7.5% DC + DB 55% 68% 83%
Variable Cash Balance 58% 81%

1.6% DB + DC 57% 69% 84%

Money Purchase + DB 63% 80% 102%

DB Gainsharing COLA | 65% 76% 88%

DB Max 3% COLA 61% 72% 83%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement ages 55 & 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and December 31,
2023 actuarial valuation assumptions.

{HEIRON ¢ 151



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-11

Income Replacement Ratios for Career Employees
State and Local Government Safety Officers
Hired at Age 35

Retirement Age

55 60 65

PERA Hybrid DB 38% 58% 70%

Standalone DC 23% 34% 50%

Soc Sec + DC 7% 10% 43%

Variable DB 31% 47% 69%

7.5% DC + DB 31% 47% 61%
Variable Cash Balance 36% 53%

1.6% DB + DC 32% 49% 62%

Money Purchase + DB 36% 55% 73%

DB Gainsharing COLA | 35% 55% 66%

DB Max 3% COLA 33% 51% 62%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement ages 55 & 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and December 31,
2023 actuarial valuation assumptions.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-12

Income Replacement Ratios for Non-Career Employees
State and Local Government Safety Officers
Hired at Age 25, Terminated Before Retirement, Retired at Age 60

30 35 40 45 50 55
PERA Hybrid DB 5% 11% 18% 26% 39% 57%
Standalone DC 9% 8% 6% 4% 40% 47%
SocSec+DC | 3% 5% 8% 10% 12% 14%
Variable DB [ bAZS 24% 36% 47% 56% 64%
7.5% DC + DB 4% 9% 17% 27% 38% 52%
Variable Cash Balance |[SLELS 28% 41% 53% 63% 3%
1.6% DB + DC 4% 9% 16% 27% 38% 52%
Money Purchase + DB 8% 16% 26% 39% 51% 65%
DB Gainsharing COLA | 1% 4% 11% 23% 36% 54%
DB Max 3% COLA 1% 4% 10% 22% 34% 51%

Termination Age

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher income

replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates the

alternative plan design provides a similar income replacement ratio to the PERA Hybrid DB Plan; and a
light orange shade indicates the alternative plan design provides a lower income replacement ratio than
the PERA Hybrid DB Plan. Social Security cannot be claimed before age 62, so the income replacement

ratio for “Soc Sec + DC” only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and December 31, 2023 actuarial valuation

assumptions.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-13

Real Income Replacement Ratios in Retirement

State and Local Government Safety Officers
Hired at Age 25, Retired at Age 60

Age Al 60 65 70 75 80 85 920 95
PERA Hybrid DB|1.25%| 81% | 75% | 71% | 68% | 64% | 61% | 58% | 55%

Standalone DC| 1.25%| 81% | 75% | 71% | 68% | 0% 0% 0% 0%

Soc Sec + DC|2.30%| 81% | 36% | 25% | 25% | 25% | 25% | 25% | 25%

Variable DB| 2.25%| 71% | 71% | 7T1% | 71% | 70% Sl A V25

7.5% DC +DB| 1.25%| 81% | 75% | 71% | 68% | 39% | 37% | 35% | 34%
Variable Cash Balance| 1.25%| 81% | 77% | 73% | 69% | 66% | 62% | 59% | 56%
1.6% DB + DC| 1.25%| 81% | 75% | 7T1% | 68% | 42% | 40% | 38% | 36%

Money Purchase + DB| 1.25%| 80% | 76% | 72% | 69% | 65% | 62% | 59% | 56%
DB Gainsharing COLA | 1.75%| 76% | 74% | 72% | 70% | 69% | 67% [REM IR
DB Max 3% COLA| 2.30%| 72% | 72% | 72% | 72% BbAIPAL IPA L b

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan. Social Security is assumed to be claimed at age 65, so the real
income replacement ratio for “Soc Sec + DC” at age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.
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Exhibit F-14

Sensitivity of Income Replacement Ratios
State and Local Government Safety Officers

M Baseline Low Return AHigh Inflation
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Source: Cheiron analysis.
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Exhibit F-15

Real Income Replacement Ratios in Retirement

High Return Scenario
State and Local Government Safety Officers
Hired at Age 25, Retired at Age 60

Age Al 60 65 70 75 80 85 90 95
PERA Hybrid DB |2.00%( 81% | 76% | 75% | 74% | 73% | 72% | 7T1% | 70%

Standalone DC| 2.00%)| 81% | 76% | 75% | 74% | 73% | 72% | 71% | 70%

Soc Sec + DC| 2.30%)| 81% | 76% | 25% | 25% | 25% | 25% | 25% | 25%
VESPONIERE 04% 101% 108% 116% 124% 133% 143% 154%

7.5% DC +DB| 1.25%| 81% | 76% | 75% | 74% | 73% | 72% | 49% | 34%
Variable Cash Balance| 1.25% [ R U R R LR X 74
1.6% DB + DC| 1.25%| 81% | 76% | 75% | 74% | 73% | 72% | 38% | 36%
Money Purchase + DB| 1.25% [LERAMELNE TN 80% | 76% | 72% | 68% | 65%
DB Gainsharing COLA| 1.75%| 76% | 74% | 72% | 70% | 69% | 67% | 65% | 63%
DB Max 3% COLA/|2.30%| 72% | 72% | 72% | 72% | 72% | 72% | 72% | 72%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan. Social Security is assumed to be claimed at age 65, so the real
income replacement ratio for “Soc Sec + DC” at age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-16

Real Income Replacement Ratios in Retirement

Low Return Scenario
State and Local Government Safety Officers
Hired at Age 25, Retired at Age 60

Age Al 60 65 70 75 80 85 920 95
PERA Hybrid DB|0.50% | 81% | 74% | 67% | 62% | 56% | 52% | 47% | 43%

Standalone DC| 0.50%| 81% | 74% | 67% | 0% 0% 0% 0% 0%

Soc Sec + DC|2.30%| 81% | 25% | 25% | 25% | 25% | 25% | 25% | 25%
Variable DB| 0.75%| 55% | 51% | 47% | 43% | 40% | 37% | 35% | 32%

7.5% DC +DB| 1.25%| 81% | 74% | 67% | 41% | 39% | 37% | 35% | 34%
Variable Cash Balance| 1.25%| 62% | 59% | 56% | 53% | 50% | 48% | 45% | 43%
1.6% DB + DC| 1.25%| 81% | 74% | 67% | 45% | 42% | 40% | 38% | 36%

60%

Money Purchase + DB| 1.25%| 70% | 67% | 64%

DB Gainsharing COLA | 1.75%| 76% | T4% | 72%
DB Max 3% COLA | 2.30%| 72% | 72% | 72%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan. Social Security is assumed to be claimed at age 65, so the real
income replacement ratio for “Soc Sec + DC” at age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.

{HEIRON ¢ 157



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-17

Real Income Replacement Ratios in Retirement

High Inflation Scenario
State and Local Government Safety Officers
Hired at Age 25, Retired at Age 60

Age Al 60 65 70 75 80 85 90 95
PERA Hybrid DB|1.25%| 80% | 70% | 63% | 57% | 52% | 47% | 42% | 38%

Standalone DC| 1.25%| 80% | 70% | 63% | 22% | 0% | 0% | 0% | 0%

Soc Sec + DC| 3.30%| 80% | 26% | 26% | 26% | 26% | 26% | 26% | 26%

Variable DB|2.25%| 60% | 57% | 54% | 51% | 49% | 46% | 44% | 42%

7.5% DC + DB/ 1.25%| 80% | 70% | 63% | 41% | 32% | 29% | 26% | 24%
Variable Cash Balance| 1.25%| 68% | 61% | 55% | 50% | 45% | 41% | 37% | 34%
1.6% DB + DC| 1.25%| 80% | 70% | 63% | 46% | 34% | 31% | 28% | 25%

Money Purchase + DB| 1.25%| 73% | 66% | 59% | 54% | 49% | 44% | 40% | 36%
DB Gainsharing COLA| 1.75%]| 75% | 70% | 64% | 60% | 55% | 51% |EERZEDS
DB Max 3% COLA| 3.00%| 71% | 70% | 69% R/ i/ a2 o

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan. Social Security is assumed to be claimed at age 65, so the real
income replacement ratio for “Soc Sec + DC” at age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $65,000 and an inflation assumption of 3.3%.
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Exhibit F-18

Sensitivity of Total Costs (Employee + Employer)
State and Local Government Safety Officers

B Baseline Low Return AHigh Inflation
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Source: Cheiron analysis.
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Appendix F — Additional Comparisons to Alternative Plan Designs
Judicial Division

Exhibits F-19 through F-27 contain the analysis comparing income replacement ratios for career
and non-career employees at retirement, real income replacement ratios in retirement under
various economic scenarios, and the sensitivity of income replacement ratios and the sensitivity
of the expected plan costs between the PERA Hybrid DB Plan and the alternative plan designs
for the Judicial Division. This analysis mirrors the analysis for the State Division (Other than
Safety Officers) shown in Exhibits IV-6 through IV-9, Exhibit IV-11, and Exhibits IV-13
through IV-16.

This analysis uses sample members with a higher starting salary and older hire ages than those
used for the State Division (Other than Safety Officers) because judges generally have higher
starting salaries and the career path to becoming a judge takes longer than most other jobs. The
Judicial Division analysis has somewhat different results than the State Division (Other than
Safety Officers) which are primarily due to differences in career length, expected plan costs, and
expected salary growth. For example, the expected cost of the PERA Hybrid DB Plan is higher
for the Judicial Division than the State Division, so most alternative plan designs with DC
components have higher DC plan contribution rates than the State Division. The higher DC plan
contribution rates at least partially offset the impact of judges being hired at older ages, as older
hire ages result in a shorter period for DC plan contributions and investment earnings to
accumulate over the judge’s career. In addition, since judges are hired at a relatively high salary,
they have a lower expected salary growth from hire age to retirement age. This lower expected
salary growth reduces the value of the high average salary (HAS) formula in the PERA Hybrid
DB Plan and other traditional DB plan designs.
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Appendix F — Additional Comparisons to Alternative Plan Designs
Exhibit F-19

Income Replacement Ratios for Career Employees
Judicial Division

Hired at Age 35
Retirement Age 60 65 70

PERA Hybrid DB 42% 73% 85%
Standalone DC 41% 61% 91%

Soc Sec + DC 12% 43% 65%
Variable DB 55% 82% 123%

7.5% DC + DB 39% 66% 84%
Variable Cash Balance 62% 92% 136%
1.6% DB + DC 39% 67% 84%
Money Purchase + DB 51% 82% 111%
DB Gainsharing COLA 38% 68% 80%
DB Max 3% COLA 36% 65% 5%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $165,000 and December 31,
2023 actuarial valuation assumptions.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-20

Income Replacement Ratios for Career Employees
Judicial Division
Hired at Age 45

Retirement Age 60 65 70

PERA Hybrid DB 25% 49% 61%

Standalone DC 20% 32% 52%

Soc Sec + DC 6% 30% 48%
Variable DB |  26% 42%

7.5% DC + DB 21% 41% 55%

Variable Cash Balance 29% 75%

1.6% DB + DC 21% 42% 56%
Money Purchase + DB 26% 48%

DB Gainsharing COLA 22% 45% 57%

DB Max 3% COLA 20% 43% 54%

Note: A dark orange shade with bold text indicates the alternative plan design
provides a higher income replacement ratio than the PERA Hybrid DB Plan; a
white background with bold text indicates the alternative plan design provides a
similar income replacement ratio to the PERA Hybrid DB Plan; and a light
orange shade indicates the alternative plan design provides a lower income
replacement ratio than the PERA Hybrid DB Plan. Social Security cannot be
claimed before age 62, so the income replacement ratio for “Soc Sec + DC” at
retirement age 60 only includes the DC benefit.

Source: Cheiron analysis using a salary at hire of $165,000 and December 31,
2023 actuarial valuation assumptions.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-21

Income Replacement Ratios for Non-Career Employees
Judicial Division
Hired at Age 35, Retired at Age 65

Termination Age

40

45

50

55

60

PERA Hybrid DB
Standalone DC 28%
Soc Sec + DC 21%
Variable DB 39% 53%

7.5% DC + DB 9% 19% 29% 40% 52%
Variable Cash Balance 24% 44% 60% 73% 83%
1.6% DB + DC 9% 18% 28% 39% 52%
Money Purchase + DB 15% 29% 43% 55% 68%
DB Gainsharing COLA 6% 13% 23% 34% 50%
DB Max 3% COLA 5% 12% 21% 33% 47%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher income
replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates the
alternative plan design provides a similar income replacement ratio to the PERA Hybrid DB Plan; and a
light orange shade indicates the alternative plan design provides a lower income replacement ratio than

the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $165,000 and December 31, 2023 actuarial valuation

assumptions.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-22

Real Income Replacement Ratios in Retirement
Judicial Division
Hired at Age 35, Retired at Age 65

Age Al 65 70 75 80 85 90 95 100
PERA Hybrid DB|1.25%]| 73% | 67% | 64% | 61% | 58% | 55% | 52% | 49%

Standalone DC| 1.25%| 73% | 67% | 64% | 61% | 58% | 0% | 0% | 0%

Soc Sec + DC| 2.30%| 73% | 67% | 24% | 24% | 24% | 24% | 24% | 24%
VEStORIPRE 520 81% 81% 81% 81% 81% 80% 80%
7.5% DC +DB| 1.25%| 73% | 67% | 64% | 61% | 58% | 33% | 31% | 30%
Variable Cash Balance| 1.25% [LP0 N IL/ M KT
1.6% DB + DC| 1.25%| 73% | 67% | 64% | 61% | 58% | 36% | 34% | 33%

Money Purchase + DB ‘ ‘ 64% 60% 57%
DB Gainsharing COLA 58% 56%
DB Max 3% COLA 65% 65% 65% 65%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $165,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.
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Exhibit F-23
Sensitivity of Income Replacement Ratios

Judicial Division

H Baseline Low Return A High Inflation
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Source: Cheiron analysis.
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Appendix F — Additional Comparisons to Alternative Plan Designs

Exhibit F-24

Real Income Replacement Ratios in Retirement

High Return Scenario
Judicial Division

Age Al 65 70 75 80 85 920 95 100

PERA Hybrid DB|2.00%| 73% | 68% | 67% | 66% | 65% | 65% | 64% | 63%
Standalone DC|2.00% | 73% | 68% | 67% | 66% | 65% | 65% | 64% | 63%

Soc Sec + DC|2.30% | 73% | 68% | 67% | 24% | 24% | 24% | 24% | 24%
Variable DB |3.75%

7.5% DC + DB|[1.25%| 73% | 68% | 67% | 66% | 65% | 65% | 64% | 30%
Variable Cash Balance|1.25%
1.6% DB + DC|[1.25%| 73% | 68% | 67% | 66% | 65% | 65% | 64% | 33%
Money Purchase + DB |1.25% 137 ‘ 91% ‘ 87% 83% 78% T4% T1% KIK
DB Gainsharing COLA |1.75%| 68% | 66% | 65% | 63% | 61% | 60% | 58% | 56%
DB Max 3% COLA|2.30%| 65% | 65% | 65% | 65% | 65% | 65% | 65% | 65%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $165,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.
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Exhibit F-25

Real Income Replacement Ratios in Retirement

Low Return Scenario
Judicial Division

Age Al 65 70 75 80 85 90 95 100

PERA Hybrid DB|0.50% | 73% | 66% | 60% | 55% | 51% | 46% | 42% | 39%
Standalone DC|0.50% | 73% | 66% | 60% | 55% | 0% 0% 0% 0%

Soc Sec + DC|2.30% | 73% | 66% | 24% | 24% | 24% | 24% | 24% | 24%
Variable DB |0.75%| 64% | 59% | 55% | 51% | 47% | 44% | 40% | 37%

7.5% DC + DB |[1.25%| 73% | 66% | 60% | 55% | 34% | 33% | 31% | 30%
Variable Cash Balance|1.25%| 72% | 68% | 65%
1.6% DB + DC|[1.25%| 73% | 66% | 60% | 55% | 38% | 36% | 34% | 33%
Money Purchase + DB|1.25%| 72% | 68% | 65%
DB Gainsharing COLA 1.75%| 68% | 66% | 65%
DB Max 3% COLA[2.30%| 65% | 65% | 65%

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $165,000 and PERA’s December 31, 2023 actuarial
valuation inflation assumption of 2.3%.
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Exhibit F-26

Real Income Replacement Ratios in Retirement

High Inflation Scenario
Judicial Division

Age Al 65 70 75 80 8 9 95 100
PERA Hybrid DB|1.25%| 72% | 63% | 57% | 52% | 47% | 42% | 38% | 35%
Standalone DC|1.25%| 72% | 63% | 57% | 52% | 0% | 0% | 0% | 0%

Soc Sec + DC|3.30%| 72% | 63% | 22% | 22% | 22% | 22% | 22% | 22%
Variable DB|2.25% | 64% | 61% | 58% | 55% [ri/ b L v
7.5% DC + DB|1.25%| 72% | 63% | 57% | 52% | 28% | 25% | 23% | 21%
Variable Cash Balance|1.25%| 72% | 65% | 59% | 53% | 48% | 43% | 39% | 36%
1.6% DB + DC|1.25%| 72% | 63% | 57% | 52% | 31% | 28% | 25% | 23%
Money Purchase + DB|1.25% | 71% | 65% | 58% | 53% | 48% | 43% | 39% | 35%
DB Gainsharing COLA|1.75%| 67% | 62% | 58% | 54% | 50% | 46% |LERZMETDA
DB Max 3% COLA|3.00%| 64% | 63% | 62% [NaLZ A b B AL

Note: A dark orange shade with bold text indicates the alternative plan design provides a higher real
income replacement ratio than the PERA Hybrid DB Plan; a white background with bold text indicates
the alternative plan design provides a similar real income replacement ratio to the PERA Hybrid DB Plan;
and a light orange shade indicates the alternative plan design provides a lower real income replacement
ratio than the PERA Hybrid DB Plan.

Source: Cheiron analysis using a salary at hire of $165,000 and an inflation assumption of 3.3%.
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Exhibit F-27
Sensitivity of Total Costs (Employee + Employer)

Judicial Division

H Baseline Low Return AHigh Inflation
31%

25.5% 25.6%

26% 24.1% 24.7% 2310, 238%
22.2%
21% 19.0% 19.0% 19.0% - . .
(A (A (A

19.0% 19.0% 19.0%

16% 174%  6.4%
4%  16.0%
15.4%
15.2% ? 143% 14.2%
11%
6%
bQQ) @96 XQQ z.éb XQQ; \‘b*‘oe XQO SR
g \OQ g %0 @ Q)fb el < ng o\oc
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Source: Cheiron analysis.
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Accrued Benefit

The retirement benefit earned by a plan participant as of a specific date, based on their service
and compensation up to that point, according to the plan's terms. In a Defined Contribution (DC)
plan, the accrued benefit is the total balance in the participant's account at that time. In a Defined
Benefit (DB) plan, the accrued benefit is the amount earned to date under the plan's formula,
often expressed as the annual pension benefit that would commence at the plan's normal
retirement age. The accrued benefit may or may not be fully vested (non-forfeitable) depending
on the plan's vesting schedule.

Actuarial Liability (AL) / Actuarial Accrued Liability (AAL)

The estimated present value of all pension benefits for current employees and retirees attributed
to service already rendered. It is calculated by actuaries using specific assumptions about future
events, including projected salary increases, employee turnover rates, disability rates, mortality
rates (life expectancy), retirement ages, and the expected long-term rate of return on plan
investments. The AL represents the amount of money the plan should theoretically have on hand,
the funding target, which, combined with expected future investment earnings, would be
sufficient to pay all benefits attributed to past service.

Actuarially Equivalent

Two different benefit payment options with the same present value based on actuarial
assumptions (interest rates, life expectancy). For example, when a plan converts an account
balance to an annuity, the monthly annuity amount is calculated so that the expected stream of
future monthly payments is actuarially equivalent to the account balance.

Annual Increases

Colorado PERA uses this term to mean a post-retirement benefit increase, which is any upward
adjustment to a retiree's pension benefit after payments have already begun. Such increases help
the pension maintain its value over time, particularly in the face of inflation, or sometimes to
allow retirees to share in favorable plan experience (like strong investment returns). These
increases can be granted automatically based on a formula or an ad hoc basis. In PERA’s Hybrid
DB Plan, Annual Increases equal to inflation, up to a cap based on the plan's funding, are granted
automatically starting 36 months after retirement for full-service retirees, disability retirees, and
beneficiaries.

Backloaded Accrual Pattern

A benefit accrual pattern where pension benefits build up more slowly in the early years of
service and accelerate significantly in later years. This pattern is common in traditional final
average pay DB plans. Backloaded accrual patterns strongly reward long service and incentivize
employees to remain with the employer until retirement. However, it can disadvantage
employees who leave mid-career, as the value of their accrued benefits might be substantially
lower than if benefits had accrued more evenly over their career.
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Benefit Accrual Pattern

The rate at which an employee earns or accumulates their pension benefit throughout their
career. This pattern influences the value of the pension earned each year, which can affect the
portability of the benefit and employee retention.

The choice of accrual pattern reflects the General Assembly’s or the employer's strategic goals
regarding workforce management. Backloaded patterns align well with retaining experienced,
career employees. Conversely, plans with more level accruals, such as DC or Cash Balance
plans, where credits are often a consistent percentage of pay each year, may be perceived as
fairer to a more mobile workforce but might offer weaker retention incentives. Plan design
choices about benefit accrual directly shape workforce dynamics and the relative value
proposition of the pension for employees with different career paths.

Benefit Multiplier

A percentage typically multiplied by the employee's highest average salary and their years of
credited service to calculate their annual retirement benefit. For example, a plan with a 2.0%
multiplier means that for each year of service, the employee earns an annual pension credit equal
to 2.0% of their highest average salary. An employee retiring after 30 years with a highest
average salary of $70,000 under such a plan would receive an annual pension of $42,000
($70,000 x 30 years x 2%). The benefit multiplier is a key element in all DB plan formulas.

Career Employee

Generally, an employee who spends a substantial portion of their entire working life with a
single employer or within the same retirement system. For purposes of this study, a Career
Employee is an employee who works in PERA-covered employment until they retire, regardless
of their age at hire.

Cash Balance Plan

A type of DB plan that defines the benefit using a hypothetical individual account balance. Each
year, this hypothetical account is credited with two components: a "pay credit," typically
expressed as a percentage of the employee's salary (e.g., 10% of pay), and an "interest credit,"
which is a rate of return specified by the plan (this rate can be fixed or variable, linked to an
index like Treasury bill rates or investment performance). It is important to note that these are
bookkeeping accounts; the plan's assets are pooled and managed collectively, not held in actual
individual accounts.

Because it is a DB plan, employers must ensure sufficient funds to provide the promised account
balances, regardless of the actual investment returns earned on the pooled assets. If actual
investment returns exceed the interest credit, the surplus can reduce future employer
contributions. Cash Balance plans are more likely than traditional DB plans to offer participants
the option of taking their benefit as a lump-sum distribution upon termination or retirement,
which can then be rolled over into an IRA or another retirement plan. Alternatively, Cash
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Balance plans can convert the account balance at retirement to an actuarially equivalent lifetime
annuity.

Cost-of-Living Adjustments (COLA)

A type of Post-Retirement Benefit Increase explicitly designed to counteract the erosion of a
pension's purchasing power caused by inflation. COLAs are often calculated based on changes in
a recognized inflation measure, such as the Consumer Price Index (CPI). The plan rules might
specify that the annual increase equals the CPI change, but frequently include a cap, such as
limiting the annual increase to a maximum of 3%, even if inflation is higher. Providing regular,
automatic COLAs significantly enhances the long-term financial security of retirees but also
adds substantially to the plan's long-term liabilities and costs.

Defined Benefit (DB) Plan

A retirement plan promising a specific benefit at retirement, usually a lifetime monthly payment
calculated by a predetermined formula. Common formulas base the benefit on a combination of
the employee's years of service with the employer and their salary level, often averaged over the
final few years of employment (Final or Highest Average Salary). A typical formula might be:
2.5% xYears of Service x Final Average Salary = Annual Pension.

Funding a DB plan involves pooling contributions from employers and employees into a trust
fund. These assets are professionally managed to generate investment returns to help cover the
cost of future benefits. The employer typically bears the primary responsibility for ensuring that
sufficient funds are available to pay all promised benefits as they come due, irrespective of how
well the plan's investments perform. For public pension plans like the PERA Hybrid DB Plan,
this means the employers—and by extension, taxpayers —assume the Investment Risk (the risk
that assets earn less than expected) and the Longevity Risk (the risk that retirees as a group live
longer than projected).

Defined Contribution (DC) Plan

A retirement plan with individual accounts for each participating member. Unlike DB plans, DC
plans do not promise a specific benefit amount at retirement. Instead, benefits depend on
contributions, plus investment returns.

In a DC plan, the contribution amounts are typically defined (e.g., the employee contributes 10%
of salary, and the employer also contributes 10%). The financial risks associated with a DC plan
fall primarily on the employee. The employee bears the Investment Risk, meaning their account
balance will fluctuate based on market performance. If investments perform poorly, the
retirement savings will be lower. The employee also bears the Longevity Risk — the risk of
outliving their savings — as they must manage withdrawals from their account to last throughout
their retirement years. Participants in DC plans often have the responsibility of choosing how
their account balances are invested, selecting from a menu of options provided by the plan
sponsor.

CHEIRON & 172



Colorado Office of the State Auditor
PERA Hybrid DB Plan Study

Appendix G — Glossary of Terms

Employer’s Normal Cost

The total normal cost minus the employees’ contributions. It represents the employers’ share of
the expected cost of pension benefits attributed to active employees' current year of service.

Front-Loaded Accrual Pattern

A benefit accrual pattern where pension benefits build up more rapidly in the early years of
service relative to later years. Such a pattern is typical of DC plans and makes the plan more
valuable to employees early in their careers and employees anticipating shorter tenures.

Gainsharing COLA

A type of Post-Retirement Benefit Increase where the adjustment is directly tied to the pension
plan achieving investment returns that exceed the plan's assumed rate of return. This mechanism
directly links benefit enhancements and the plan's ability to afford them, effectively sharing
positive performance outcomes between the plan sponsors and the retirees. It represents a form
of risk-sharing, contrasting with guaranteed COLAs, where the sponsor bears the full cost
regardless of plan experience.

Income Replacement Ratio

A common benchmark used to assess whether a retirement income is sufficient to maintain a
person's pre-retirement standard of living. It is calculated as the individual's gross (pre-tax)
annual retirement income divided by their gross annual income immediately before retirement.

For this study, the member’s final salary before retirement, not their highest average salary, is
used to measure their gross pre-retirement income. As a result, the income replacement ratio will
be slightly lower than the percentage applied to the highest average salary.

Inflation Risk

The risk that retirement income's real value, or purchasing power, will diminish over time due to
a general increase in prices. For example, a $2,000 monthly pension received today will buy less
in 10 or 20 years if the cost of living rises. The allocation of this risk between plan members and
employers depends heavily on plan design.

Investment Risk

The possibility that the assets held in the pension fund will outperform or underperform
expectations, earning more or less than the rate of return assumed in the actuarial calculations.
Poor investment performance can lead to funding shortfalls in DB plans or lower account
balances in DC plans.

In traditional DB plans, employers bear the investment risk. If investment returns fall short of the
assumed rate used to calculate contribution requirements, employers are typically obligated to
fund the difference through higher future contributions to ensure promised benefits can still be
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paid. In DC plans, the individual employee bears the investment risk directly. Investment gains
increase their account balance and potential retirement income, while losses decrease it. Hybrid
designs often share investment risk between employers and employees.

Longevity Risk
The risk that retirees will live longer than expected as a group or individually.

In DC plans, the individual retiree bears the longevity risk. They face the personal financial
challenge of making their accumulated savings last for an uncertain lifespan, risking the
possibility of outliving their assets.

In traditional DB plans that provide lifetime income, employers bear the longevity risk for the
plan members as a group. If retirees live longer than assumed, lifetime pension benefits must be
paid out for more years than anticipated, and the total cost of providing benefits increases,
potentially requiring higher employer contributions. However, a key advantage for DB plans is
their ability to pool this longevity risk across a large group, making the cost more predictable and
manageable than if each individual had to self-insure against living an exceptionally long time.

Money Purchase Formula

As used in this report, a Money Purchase Formula is a formula in a DB plan that functions like a
Money Purchase Plan in that it specifies fixed, mandatory contribution rates that are credited to a
hypothetical individual account within the DB plan, accumulate interest at a rate specified by the
plan, and are converted to an actuarially equivalent annuity at retirement. This type of formula is
like a cash balance plan.

Money Purchase Plan

A type of DC plan requiring fixed, mandatory employer contributions each year based on a set
percentage of employee compensation. As with other DC plans, the final retirement benefit is
based on the accumulated value in the participant's account, which includes all contributions plus
any investment gains or losses. The employee bears the Investment Risk.

Non-Career Employee

An employee who works for an employer for a shorter duration, potentially changing jobs
multiple times. For purposes of this study, a Non-Career Employee is one who terminates PERA-
covered employment sometime before they retire, regardless of their age at hire.

Pay-As-You-Go Plan Cost

A funding approach where current contributions cover only current benefit payments, with no
pre-funding of future obligations. The Social Security system operates on a modified pay-as-you-
go basis, relying on current workers' taxes to pay current retirees' benefits. However, this
approach is considered fiscally unsustainable and inappropriate for state and local government
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pension plans. It is also regarded as inefficient because no investment earnings help pay for
benefits.

Portability

A characteristic of a retirement plan wherein an employee can change jobs (and retirement plans)
without affecting their retirement benefits, assuming the new employer offers a retirement plan
design that is the same as the previous employer's (e.g., both the previous and the new employer
offer DC plans with the same contribution rates). DC plans are portable because the account
balance in the previous employer’s plan continues to earn investment returns, and the
contributions to the new employer’s plan are assumed to be the same as the prior employer’s
plan. At retirement, the employee would receive the same benefit regardless of whether they
changed jobs or remain employed by their first employer for their entire career.

Traditional DB plans are less portable: employees who change jobs generally receive lower
benefits than employees who continue in the same job to retirement. This is because the years of
service under the first employer’s plan is multiplied by the highest average salary at that
employer, which is likely lower than the employee’s highest average salary at the second
employer at retirement. For example, an employee who works a full 30-year career in one DB
plan gets to apply the HAS at retirement to all 30 years of service, while an employee who
changes jobs after 15 years only gets to apply the HAS at retirement to the last 15 years of
service. The benefit from the first 15 years of service is calculated using the HAS from the first
job, which is almost always lower.

Purchasing Power

The amount of goods and services that a given amount of money can buy. In the context of
pensions, maintaining purchasing power means ensuring that retirement benefits keep pace with
inflation over the long term. It is usually measured over time compared to the benefit at
retirement, regardless of the income replacement ratio. Cost-of-Living Adjustments (COLAs) are
the primary mechanism in pension plans to preserve the purchasing power of retirement benefits.
Without such adjustments, the real value of a fixed pension payment steadily decreases yearly
due to inflation.

Real Income Replacement Ratio

This metric refines the Income Replacement Ratio by adjusting for the effects of inflation after
retirement. It measures how well retirement income maintains its purchasing power throughout
retirement compared to pre-retirement earnings. A declining Real Income Replacement Ratio
indicates that inflation is eroding the value of the retirement benefit.

Reduced Service Retirement (Early Retirement)

Retirement of an employee before they meet the criteria for unreduced service retirement
(normal retirement). A reduced service pension benefit is permanently reduced to account for the
fact that benefits will likely be paid out over a longer period compared to normal retirement. The
reduction factor is intended to make the reduced service retirement benefit Actuarially
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Equivalent to the normal retirement benefit. However, sometimes plans offer subsidized early
retirement options where the reduction is less than the full actuarial adjustment.

Social Security Replacement Plan

A retirement plan provided by a state or local government specifically for employees who are not
covered by the federal Social Security system for their government employment. The primary
purpose of these replacement plans is to provide a baseline level of retirement, disability, and
survivor benefits intended to be broadly comparable to those offered by Social Security. These
plans can be structured as either DB or DC plans.

These replacement plans must meet minimum standards to satisfy federal requirements that
allow public employers to opt out of Social Security coverage for certain employee groups. For
DC replacement plans, this typically involves a total contribution (employer and/or employee) of
at least 7.5% of the employee's compensation. For DB replacement plans, the benefit formula
must meet specific minimum thresholds outlined in federal guidance.

The state or local government pension plan takes on heightened importance for employees
covered by Social Security Replacement Plans. Since the employees will not receive Social
Security benefits based on their government service, their public pension must provide the
foundation of their retirement income security, effectively replacing two legs of the traditional
"three-legged stool" of retirement (Social Security, employer retirement benefits, and personal
savings). Consequently, the adequacy of benefit levels, the presence and structure of cost-of-
living adjustments, and the overall financial health of these specific plans are particularly critical
for their retirees.

Target Retirement Date Fund (TDF)

A type of investment fund commonly offered within Defined Contribution (DC) plans. These
funds automatically adjust their asset allocation mix over time according to a predetermined
"glide path." Typically, a TDF designed for a participant far from retirement will hold a higher
percentage of equities (stocks) for growth potential. As the fund's target retirement date (e.g.,
2050) approaches, the fund gradually and automatically shifts its allocation towards more
conservative investments, such as bonds and cash equivalents, to reduce risk and preserve
capital.

The primary purpose of TDFs is to provide a diversified, professionally managed investment
solution that aligns the level of investment risk with the participant's remaining time horizon
until retirement. TDFs are frequently used as the default investment option for participants who
do not make an active investment election in their DC plan.

Total Expected Cost
The total expected cost of a defined benefit plan is the total normal cost of the plan. It is the
“expected” cost because it relies on many assumptions, including the expected return on assets.

To the extent that the plan’s actual experience differs from these assumptions, the plan's cost
may turn out to be higher or lower than the total normal cost.
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Total Normal Cost

The estimated amount needed to fund the pension benefits earned by active employees during the
current year, usually reported as a percentage of payroll. It represents the ongoing, year-to-year
cost of the pension plan for active member benefit accruals. For most public pension plans, the
total normal cost for an individual is designed to be a level percentage of their salary throughout
their career that, if contributed each year, is expected to accumulate to the present value of the
member’s benefits when they retire.

Traditional Defined Benefit Formula

The retirement benefit calculation used in most traditional DB plans: (Years of Service) x
(Benefit Multiplier) x (Final or Highest Average Salary).

UAL Amortization Payment

The portion of the contribution used to pay down an existing UAL over time. When a plan’s
funding policy does not specifically calculate an amortization payment, the UAL Amortization
Payment is the total contribution minus the total normal cost minus administrative expenses.

Unfunded Actuarial Liability (UAL)

The amount by which the Actuarial Liability exceeds the value of plan assets; a funding shortfall.
A UAL signifies that the plan currently lacks sufficient assets to cover all benefits attributed to
past service. This shortfall typically arises from one or more factors: past contributions being
lower than actuarially recommended amounts, investment returns falling short of assumptions,
changes in actuarial assumptions (e.g., people living longer), or benefit increases being granted
without corresponding funding increases. A significant UAL indicates potential financial stress
for the pension plan and its government sponsor, as this shortfall represents a debt of the plan
sponsor that generally must be paid off over time.

Unreduced Service Retirement (Normal Retirement)

This signifies reaching the age and/or service requirements needed to retire with a full pension
benefit calculated according to the plan's formula, without any reduction for early
commencement.

Variable Defined Benefit Plan

A hybrid plan design that attempts to blend desirable features of DB plans, such as asset and
longevity pooling and the provision of lifetime income, with risk-sharing mechanisms more
characteristic of DC plans. In a typical Variable DB structure, there might be a baseline or
"floor" benefit, potentially calculated using conservative actuarial assumptions (e.g., a low
assumed rate of return). Above this floor, there is typically a variable component where benefits
can adjust upwards or downwards based on the plan's actual investment performance compared
to a predetermined benchmark. This structure explicitly shares investment risk between plan
costs and plan benefits. Employers may benefit from more stable and predictable contributions
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than in traditional DB plans. At the same time, employees gain the potential for benefit increases
during good investment years but face the risk of benefit reductions during downturns. Longevity
risk, however, is typically still pooled, retaining a key efficiency of the DB model.

Variable DB plans attempt to navigate the tensions between traditional pensions' security and the
associated cost volatility. However, the success and fairness of such designs depend heavily on
their specific parameters, including the level of the floor benefit and the mechanisms for benefit
adjustments.
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