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EXECUTIVE_SUMMARY

This report presents the analysis of three plandNtwth Carolina’s pension system:
1) maintaining the state’s current defined ben@iB) system, 2) switching to a defined
contribution (DC) system for new employees and entremployees who wish to change,
and 3) constructing a hybrid plan incorporatingdeas of the DB and DC plans.

Recently, several states restructured their pendems by either adding DC plans to
their established DB plans or by switching plangrely. States argue that such changes will
stabilize and possibly lower state costs, and mald \greater benefits for retirees. While
North Carolina’s DB plan is one of the largest amoist stable public pension systems in the
country and thus seemingly faces no immediate presfor reform, the state and its
employees may benefit from adjustments to the ntsgstem. This report analyzes whether
the state, its employees, and its citizens woultefieby converting the current DB pension
system to either a DC or hybrid DB/DC plan.

Criteria

We identified two quantitative and three qualitatieriteria against which we
evaluated the outcomes of our options:

Quantitative Criteria
1. Maintain or increase retirement benefits
2. Maintain or decrease state contributions to a jpensystem

Qualitative Criteria
3. Minimize risk to employees
4. Increase certainty of state cost
5. Improve recruitment and retention of state empleyee

While this analysis does consider broad politicahsiderations, it does not discuss
specific political strategies for plan implementati or the legal and administrative
considerations of starting a new plan. Additiopalwe do not consider the local pension
systems that the state administers, as they arenousiand varied in design.

Methodology

To compare the three plans, we designed models iekgmthe experiences of
various hypothetical individuals within each plafo evaluate the current DB plan, we used
the same calculations used in the current DB sysbesietermine replacement rates and state
costs. We based our hypothetical DC plan on tle murrently used by the state of
Michigan, as that system is similar in enrollmemnd @otal assets to North Carolina’s pension
system. Finally, our hybrid model is a “safety“ngtstem, made up of two components: a
DB component, which provides one-third the bemefieived under the current DB plan, and
a DC add-on account. We then modeled the expeserfceine hypothetical employees who
differ in job starting age, length of job tenureydanumber of career interruptions. We



calculated and compared the state costs and engplogrefits for these employees if they
were to enroll in each plan.

Analysis

The results for the quantitative criteria are ambigs and depend on the
circumstances of the individual employee. Much of quantitative results are dependent
upon the assumptions used and how representatevéntlividual hypothetical employee
types are of the actual North Carolina workforce.

» For workers with medium- and long-term careers \hitd state, the DB system
yields higher replacement rates. For short-termkessr who start at a young age,
the DC model yields higher replacement rates.

» The costs of the DB system depend principally @ntarket performance of state
pension funds. With the historically demonstratedfqrmance, the DB system
always generates the lowest state cost. With lonaket performance, the cost
rises significantly and the DC system becomes agirgly attractive for the state.
Under the DC system, however, lower state costs areompanied by
substantially lower replacement ratios for empley@éh medium- and long-term
careers with the state.

As a whole the DB plan best satisfies the threditqtige criteria. The DB plan
clearly minimizes the risk to employees of poorastment return, but fails to increase the
certainty of state costs and minimize the risk off meeting strict vesting requirements. A
DC plan shifts the risk of poor investment perfonoe from the state to individuals. As a
result, the DC plan fails to reduce risk to empksyef poor investment returns, but increases
the certainty of state costs. The hybrid model iguovide only an imperfect compromise
between the DB and DC models for these two criteria

Due to demonstrated employee preferences for giedrbenefits, the DB system
has intrinsic advantages concerning employee recemt and retention. The DB system
could better compete with the portability advantajea DC plan, and therefore further
improve recruitment and retention. The effect dfylrid or DC model on recruitment and
retention remains uncertain due to the absenceunfeg data on North Carolina state
employee preferences. Experiences from other stav@gever, show that employees prefer a
DB system.

Recommendation

We recommend that the state maintain its currefinet® benefit structure for the
state employees’ retirement system until more datavailable. Because of sensitivity to
model assumptions, workforce representation, arula@ree preferences, a complete analysis
is not feasible. We recommend the state take thditianal actions that, by allowing a more
complete analysis, may improve the system:



1. Compile five years of age, service time, and saliata from exiting employees
to better understand trends in employee tenure.e Rbtirement Systems
Division could use that data to reevaluate the ipensype for the state
employees’ retirement system.

2. Conduct a scientifically controlled survey of cumreand prospective state
employees to determine their preferences for d@iffepension plan types.



Chapter |
BACKGROUND

Policy Question

The Retirement Systems Division of the Office o€ tBtate Treasurer of North
Carolina asked us to answer the following question:

From which of the following options does the Stat®f North Carolina benefit
more: retaining its current Defined Benefit pensia plan, or converting to a
Defined Contribution plan or DB/DC hybrid plan?

In completing our analysis, we considered the sgateernment, its employees, and
the citizens of North Carolina as stakeholderdhiegension plan for state employees.

Definition of Topic and Scope

Over the past 10 years, five states have modifie@maced their pension systems to
incorporate defined contribution (DC) systemdhirty-eight state pension systems remain
defined benefit (DB) plans. On the other hand, sd&es offer some form of defined
contribution plan, often as a supplement to thennsgstem. Pension reforms aim to either
increase the benefits received by retirees, deetbasliabilities faced by states, or both.

This report analyzes North Carolina’s pension systehich is the 11th largest and
most stable public pension system in the couhtryWe analyze three options for North
Carolina’s pension system:

1. Maintain the current DB system
2. Switch to a DC system
3. Construct a hybrid plan incorporating featuresahlDB and DC plans

We analyze these options using a set of criteriadlétermine the system most
beneficial to North Carolina’s state governmerd, éimployees, and its citizens. Such an
assessment requires a set of explicit definitidrectors and scope.

Any pension plan has a direct impact on both eng#syand employer. In the case of
public systems, however, the employer is an agetiteopublic at large, which has a vested
interest in the pension system. As such, we doanalyze the pension system from the
limited perspective of the state’s budget, nor de solely assess the options from the
perspective of the employees. Rather, our critgiilahelp us evaluate the options based on
the interests of the state as an agent of the pakliwell as the employees, noting that the
employees themselves are also members of the public

! The five states are Florida, Michigan, North Dakdhio, and Washington.
2 Bonafede, Julia D., et @004 Wilshire Report on Sate Retirement Systems: Funding Levels and Asset
Allocation, Wilshire Associates Incorporated, March 2004.



We defined three considerations as beyond the swfoper analysis:

1. Consideration of local government pension systems

Because local government pension systems varylgnedhin the state, we exclude these
systems from our analysis. Many local governmeritsr supplemental DC plans, while
others do not. Further differentiating these awstas the funding of such supplemental
plans: some local government fund the contributiomgile others are employee-funded.
Given such differences among the local systems radtared by the state, we limit our
analysis to pensions for state employees.

2. Legal and administrative considerations of planlengentation

Any switch from the current DB plan will incur sifigant amounts of planning including,
but not limited to, legal, political, and admingive preparation. Such considerations are
beyond the scope of the analysis in this reportan3ition costs directly related to the
pension system’s liabilities, however, are includethis analysis.

3. Definition of specific proponents and opponentslifferent options

We do not delineate between the interests of adyogeoups and political organizations in
terms of preferences for one plan over anothers Téport does not consider, for example,
the interests of groups such as the banking conmsnimiCharlotte. We only assess the
political feasibility in a broad sense by evalugtimow the different options will affect the

main stakeholders: the state, the government erapfyyand the general public.

Overview of the Three Types of Plans

Defined Benefit Pension (DB) Plans

A defined benefit (DB) pension plan guaranteesitdkgretirees a benefit paid from
employer and employee contributions and the rettinese contributions earn. Annual
pension benefits are calculated from a formula:aheual benefit is the product of years of
service, final average compensation, and a mudtipliin North Carolina, the multiplier is
1.82%, and final average compensation is the agevd@n employee’s salary from the four
highest-paid consecutive years.

Defined Contribution (DC) Plans

A defined contribution (DC) plan guarantees a fimathual contribution rather than a
final benefit calculated from a formula. For emydos, this means that their annual
contributions to the plan will be fixed and prediae, unlike under DB plans. DC plans
offer employees both account ownership and poitgbibut also require employees to
assume the risk of investing contributions.



Hybrid DB/DC Plans

Hybrid DB/DC plans offer a middle ground between Bid DC plans, sharing the
risk of investment across both employer and em@oyélybrid plans generally take two
forms: cash balance plans, which offer employepsrtable, guaranteed return on low-risk
investments, and “safety-net” plans, which creatth DB and DC accounts for employees.
Our analysis focuses on the latter.

Further details on public pension plans can bedaoAppendix 1.

Present Condition of Pension Systems Nationwide

Private Sector

Pension trends in the private sector may provideesinsight for policies in the
public sector. The total number of private pengitems more than doubled in the last 30
years. DC plans drive this expansion, as changdbke tax code such as the creation of
401(k) accounts allow employers to lower costs kgkimg pre-tax contributions and let
employees defer tax burdens, thereby permittingenfioms to offer pension plans. Due to
employer preference for DC plans, DB plans now aiseponly 8% of all private plans,
compared to 33% thirty years ago.

Employee participation in private plans, meanwhias fallen. In firms with over
100 employees, pension participation has dropped fover 90% in the mid-1980s to less
than 70% in 2001. The fall has been particuladgrp with DB plans, with participation
dropping from 80% of employees in firms offering PBns in 1985 to 36% in 2000.

Public Sector

Public pension systems, meanwhile, have primaeitgained as DB plans. In the last
15 years, twenty states modified their pensionesgstto include either a DC or hybrid plan.
Only West Virginia and Michigan made the new plamandatory for any group of
employees.

While DC accounts are used in the public sectarh slans are usually offered as an
optional supplement to the DB pension. In 1998y @4% of public employees participated
in a DC plan, while over 90% participated in a DBrp’

® Employee Benefit Research Instituiejvate Pension Plans, Participation, and Assets 2003 Update, compiled
from U.S. Department of Labor data. Accessedtat/hvww.ebri.org/facts/0103fact.htm.

* U.S. Department of Labor, Bureau of Labor StatisEmployee Participation in Defined Benefit and Defined
Contribution Plans, 1985-2000.

® Rajnes, David.State and Local Retirement Plans: Innovation and Renovation, Issue Brief Number 235,
Employee Benefit Research Institute, July 2001.

Total participation exceeds 100% as some states offtional DC plans in addition to mandatory DBr.



States have three justifications for modifying penssystems. First and most
common, DC plans could save states money and offeainty of costs. States contribute
less to these plans than to traditional DB accouAdditionally, DC plans offer states more
certainty in terms of what amounts they will be trinuting to the system every year.
Second, some believe DC accounts will offer higheefits, on average, to employees than
DB accounts, based on data from the private séctbhird, some believe DC plans offer
employees greater flexibility and personal freedprfinancial planningd.

Three states, Nebraska, Michigan, and Florida lstatewide DC pension plans. (A
detailed description of these plans, as well ag\aiview of North Carolina’s DB system,
can be found in Appendix 2.) Nebraska used a D@tsire for its state employee pension
system beginning in 1964. Individual accounts unbles DC system averaged a 6% annual
return, compared to the 11% annual return for eygde such as teachers who held DB
accounts under a separate pension sy8tem2003, Nebraska reformed its system, and all
new egnployees are now enrolled in a “cash-balapegision system, one type of DB/DC
hybrid.

Michigan changed its DB pension system to a DC pial®97. While all new hires
are automatically enrolled into the DC plan, empkey enrolled in the DB system were
offered a one-time option to join the new DC system option which 5% of employees
accepted” Data is not available on the performance of iimhliml DC accounts since the
system change in 1997. The DC plan is less expertsi the state government, as the
maximum employer contribution is 7% of payroll, comparea the average annual
contribution of 10% of payroll under the DB pl&h.

Florida created a DC system in 2002 that would ajgealongside its DB system,
offering all employees (current and new) a one-ticheice in pension plan. A second
election option was added in 2003 to allow an aoidti opportunity to switch between
plans. Under both plans, employees contributeingthall contributions are made by the
state. During the first year of plan choice, 3.8%employees vested in the DB system
switched to the DC plan, and 9.2% of new hires @pteéo the DC plan. A sluggish
investment market at the time may have negativiégceed these figures, and in 2004, nearly
20% of new employees selected the DC sysfem.

While these three states serve as competing exarfipléhe usefulness of DC plans
for public pensions, the current state-level debatdominated by a proposal to change
California’s pension system (CalPERS) from DB to.DThe proposed system is similar to

® EBRI 2003.

" Rajnes, 2001.

8 Anderson, Gary W. and Brainard, Keifrofitable Prudence: The Case for Public Sector Defined Benefit
Plans, Pension Research Council Working Paper, 2004.

° Nebraska Public Employees Retirement System (NP ERDsite,
http://www.npers.ne.gov/public/planinformation/statatePlaninfo.jsp.

10 papke, 2004.

1 Michigan's ORS website: http://www.michigan.gogstatedb/.

2 Florida Retirement System, “2004 Update on Chaidée Florida Retirement System: Fact Sheet”, danu
12, 2005.



that of Michigan. In the debate surrounding it, @upers emphasize cost savings to the state
rather than benefits to employéés.

North Carolina differs from other states that havesidered reforms to their public
pension plans as its DB system is fully funded;0O8 system currently holds more assets
than liabilities and is funded at 108%. This di¥férom many state pension plans, which rely
on one generation of workers and taxpayers to geolenefits for the generation of workers
that preceded them. As the state faced budgetsciis each of the last four years, with
projected spending more than $1 billion greatentbeojected annual revenue, the state
would still benefit from a reduction in spendingitmemployee pension system.

13 “Securing California's Fiscal Future: A Fiscal Resgible Plan for Public Pension Reform.”
Assemblyman Keith Richman, Assembly District 38lifGenia. 2005.



Chapter Il
DISCUSSION OF THREE PENSION PLAN MODELS

To analyze the costs and benefits of hypothetidal dnd hybrid DB/DC plans in
North Carolina, we created three pension plan nsodleé current DB system, a hypothetical
DC system, and a hypothetical hybrid DB/DC systeinalysis of the three models provides
the basis for our quantitative comparisons betwbkerihree pension plan systems.

These models follow prototype employees, and exarhow the three pension plan
types affect them. The models allow us to see bloanges in a number of input variables
affect results. Replacement rate and total statt are the main output variables we
examine.

Model #1: North Carolina’s Current Defined Benef{tDB) System

The DB model is based on the Teachers' and Stapoyees’ Retirement System of
North Carolina (TSERS), the plan covering all fiitthe employees in North Carolina’s
public school systems, universities, departmensitutions, and agencies.

Under the North Carolina DB system, an employeetrdmries 6% of his or her
salary or wages. The state’s mandated contribuifo.5% per year can come from two
sources: a direct appropriation from General Fuaxl tevenues, or an application of
investment returns toward the required annual 6cB#iribution. Pension fund investment
returns can also be used to pay cost of livingsidjents (COLAS) to current retirees. As a
result, the required annual contribution from thmpeoyer varies from year to year.
Historically, the employer contribution has rangbdtween 6.5% and 8.5%, covering
mandatory contributions and negative returns onpéesion fund, as well as providing
COLAs approximating inflation. Based on the acyismtatest report, the Board of Trustees
set the employer normal contribution rate at 4.8f%overed payroll for general employees
and at 5.27% of covered payroll for law enforcenfficers, effective July 1, 2004.

Annual retirement benefits are calculated usingmgpke formula. The average salary
of the four highest-paid consecutive years is rplgtdl by 0.0182. This number is then
multiplied by the retiree’s years of creditable vieg to determine the annual benefit.
Replacement rates vary based on years of servitdhdve averaged 45% to 55% over the
last several years. For the model, we assumedhiegd beneficiaries receive COLAs every
year equal to the rate of inflatidn. By assuming different years of service, employmen
histories, and entry ages, we were able to compeselts of the DB system against the
results of the other modeled plans.

1 «The State Treasurer’s Annual Report to the PeopNorth Carolina, Fiscal Year 2003 - 2004”
15 While COLAs are up to the discretion of the NCt&taegislature, they have historically been grared
track inflation.



Model #2: A Defined Contribution (DC) Model

We developed a model of a hypothetical DC plan ddaegely on Michigan’s plan.

We selected Michigan’s plan because it has a 621yistory of performance and because it
is similar to North Carolina’s pension system inmrie of amount of assets and number of
participants. For our model, the state contribdssof payroll to each employee’s account.
In addition to this mandatory contribution, emplegeelect to contribute 0%-4% of their
wages, which the state then matches dollar-foradoll(In Michigan’s DC plan, employees
actually make voluntary contributions of up to 3¥%salary, which the state matches. We use
4% in our DC model, however, so that under all threedels, up to about 12% of
employees’ salaries can be contributed.) In theothetical model, the state would thus
contribute 4%-8% percent of payroll. In effect, @ayees could have as much as 12% of
their salaries and wages contributed to the sygteen4% mandatory state contribution, the
4% maximum voluntary employee contribution, and % #atch from the state). At
retirement, we assume that retirees purchase antgmffering annual payments indexed to
inflation. This assumption enables us to compgearest the inflation-indexed benefits of the
DB plan.

Model #3: The Hybrid “Safety Net” DB/DC Model

Our hybrid DB/DC model has a “safety net” DB componnhand an additional DC
component. Employees would receive a DB benefilaktp one-third of the current DB
benefit. This DB benefit provides retirees a mimimguaranteed benefit in the event that
their DC component perform poorly. As such, ourdelaequires employees to contribute
2% of payroll (one-third of 6%) toward the DB porii of the hybrid system in order to
receive the safety net benefit. State contribstifmm the DB portion would likewise be one-
third of those under the current DB plan.

For the DC component of the hybrid plan, employeesld elect to contribute 0%-
4% of their wages, which the state matches dotlexdbllar. Thus, in this hybrid model, the
state pays 2%-6% of payroll (the approximately 2%ndatory contribution for the DB
component plus 0%-4% of employees’ salaries ancewvdgpending on how much they elect
to contribute). As with the DC model, employeeslddhave as much as 12% of their wages
contributed to the system (the 2% mandatory emgl@gatribution to the safety net portion,
the 2% employer contribution to the safety net ipart the 4% maximum voluntary
employee contribution, and a 4% match from thes}tat

Table 1, on the next page, summarizes the featidrthe three pension plan models.



Table 1: Percentages of Salaries and Wages Contritad to Alternative Pension Systems

Current Defined Benefit | Defined Contribution
(DB) System (DC) Model Hybrid DB/DC Model

0%-4% 2% mandatory,

Employee Contribution 6% mandatory 0%-4%,
voluntary

voluntary
Mandgtor_y State 6.5% 4% 206
Contribution
Matching State . A T
Contribution not applicable 0%-4% 0%-4%
Total Percentage of 12.5% 4%-12% 4%-12%

Salaries and Wages

Methodology for Evaluation of Models

We evaluated the performance of the DB, DC, andritlyinodels against our

guantitative criteria (criteria 1 and 2) by anahgivarious scenarios for nine prototypical
workers. See Appendix 3 for a detailed explanatibour methodology.

Three workers spend a full career working for tteges without interruption. They
differ by starting age and retirement age.

Two workers take a five-year break in employmenthwhe state, once again using
different starting ages and retirement ages. Treedf these two workers takes early
retirement and receives reduced DB benefits.

Two workers each have two interruptions in servacéwo-year break and a six-year
break. Once again, we examine different startiggsaand years of service, so that
one of the workers draws a reduced DB benefit dweatly retirement.

The final two workers leave the state system adigrand 15 years of service,
respectively. Each of these workers leaves hidar contributions in the state
retirement system and begins drawing benefits aitag

Starting salary is kept constant across all em@syesince it has no effect on

replacement rates. It is important to note, howeat starting salary does affect the size of
total state costs. We also assume that all emeptoyeake the maximum voluntary
contribution under the DC and hybrid plans in ortierhave approximately equal total
contribution rates of 12%.

For each employee, we examine how the three pl@st dhe replacement rate and

state costs under two scenarios. The first, theeEved Scenario, reflects our best estimates
of inflation, salary growth of state employees, amarket performance of DB and DC funds.
The second, the Conservative Scenario, reflectaseamptions used by the North Carolina
State Treasury's consulting actuary in determining appropriate employer contribution
each year. As the names imply, we believe the @gpescenario to be a more accurate



predictor of future results. The conservative scex) however, provides a basis for
comparison and demonstrates how changes in vagiabtelead to varying results.

Transition Costs

If the state were to initiate a DC system, the slwitvould create several new costs.
These can be divided into organizational costs sodalled “transition costs.” The
organizational costs derive from setting up an oiggion which would create and
administer the DC system. To quantify these castisgeyond the scope of this analysis.
Transition costs refer to the funds which the stedelld have to transfer into the individual
DC account of an employee who switches from DB @ D

We consider three scenarios for transition cosisve The first provides an estimate
for the upper bound transition cost, in which afipdoyees shift from a DB system to a DC
system (For a detailed description of how we cali®a this upper bound transition cost, see
Appendix 4).

 Scenario 1. At an appointed date the state switches all membetise current DB
system into the new DC system. All individual eoyge and employer contributions
plus the accrued interest must be transferred.reftre, the transition cost under this
scenario represents an upper bound estimate oftivbaatansition cost could be.

* Scenario 2. The active members in the DB system have the optmorswitch
voluntarily. Those who opt to switch will likelyebemployees who plan to leave
government employment before becoming vested. ®ugbloyees usually provide
the DB system with extra revenue, as they do ndtdsaw full contributions. Loss
of this revenue in addition to costs of managing systems (DB and DC) will add
extra burden to the pension system.

* Scenario 3. The DC system is set up and is mandatory for neanmng employees.
Current employees remain in the DB system. Unldierdcenario, there would be no
transition cost. The DB system remains in exisematil its last member dies. The
two systems would coexist for at least 50 yearschvhdds overhead costs.



Chapter Il
KEY CRITERIA FOR_ANALYSIS

Our analysis attempts to determine whether pergfanm is appropriate specifically
for the state government, the employees, and timees of North Carolina. To do this, we
use two approaches. The first is quantitativecreate models to estimate the financial costs
to the state as an employer, and benefits to estirender the current system and DC and
hybrid models. The second is qualitative, applyimg lessons learned from other states that
implemented pension changes. This two-prongedoagprinvolves evaluating the current
defined benefit (DB) system and defined contribut{®C) and hybrid models against two
guantitative and three qualitative criteria, listedow.

Quantitative Criteria
1. Maintain or increase retirement benefits
2. Maintain or decrease state contributions terssn system

Qualitative Criteria
3. Minimize risk to employees
4. Increase certainty of state cost
5. Improve recruitment and retention of state eygés

Criterion #1: Maintain or Increase Retirement Beniés

Since state employees are the stakeholders mesitigliaffected by any change to
the retirement system, it is important that altéues maintain or increase current retirement
benefits. The evaluation of this criterion willrgely be a product of the results of our
empirical models. The traditional measure of pemdienefits is the replacement rate—the
ratio of annual retirement benefits to final averapmpensation. In addition to comparing
replacement rates, we will look at what returnsrahvidual DC accounts would have to be
in order to match the replacement rate of the D&npl Additionally, we will discuss
administrative costs and their effect on investnreturns.

Criterion #2: Maintain or Decrease State Contribains to a Pension System

Different pension systems will have distinct effeoh state, or employer, costs. State
costs vary widely across systems depending oretred bf state and employee contributions,
and the size of the benefits promised under thieesys Given the recent budget difficulties
faced by the state, it is important that alterregtieither maintain or reduce state costs when
compared to the status quo.

This criterion is evaluated simply as an outpubof empirical models. That is, by
adjusting certain parameters, we are able to seestaie costs are affected.

10



Criterion #3: Minimize Risk to Employees

When comparing the relative risk to employees of, D, and hybrid plans, we
consider four important types of employee risk:

1. the risk in forgoing a guaranteed, defined ben@fifavor of uncertain returns in
markets;

2. the risk of forgoing potentially higher returns dable in markets, in favor of
accepting a guaranteed benefit;

3. the risk of forgoing future retirement benefitsogkther because the employee leaves
state employment before achieving eligibility tocewe benefits, either before
becoming fully vested or before reaching retireneagd; and

4. the risk of an employee, under a DC plan, outliviiigyor her retirement benefits.

For the employee, these relative risks are ultimatanslated into the amount of
monthly benefits he or she receives in retiremeBimployees naturally prefer to forgo as
much risk as possible in terms of potential los$utidire benefits, and to maximize both the
amount and certainty of their retirement beneftudies of public pension plans, however,
show that employees tend to be far more concerndgdtie potential downside risks than
upside benefit!® In other words, employees generally value therantee of baseline
benefits more than the potential for larger retuansilable through investing retirement
savings, as demonstrated by their propensity tcarmenm DB plans even when provided a
DC option.

Critics of DB plans, however, suggest that emplsya® simply trading one type of
risk for another. By overvaluing a guaranteed Genemployees are risking the loss of
better returns potentially available to them weneyt to invest their retirement savings
directly!” Advocates of DB systems respond by arguing thighen market returns are
rarely, in practice, realized by employees under@dhs. Studies cite two primary causes
for the lower performance of DC accounts compaceDB plans. First, employees tend to
place DC contributions in exceptionally low-riskw-yield investments. Second, employees
regularly cash in their account balances rathen thaintain them as retirement savings, a
problem known as leakad®. While there is significant debate about relatiaees of return,
it nevertheless remains an important componentséf to employees, and, therefore, we
consider it in our analysis.

We assess the risk of failing to “vest” or quality pension benefits under each of
the three plans. For younger workers with more itadifestyles, the possibility of having
pay withheld for pension purposes and yet nevdizieg a later gain from this investment is

6 NASRA White Paperyths and Misperceptions of Defined Benefit and Defined Contribution Plans, updated
2005.

Y Ferrara, Peter JPension Liberation for Florida, April, 2000.

18 Anderson, Gary W. and Brainard, Keiffrofitable Prudence: The Case for Public Sector Defined Benefit
Plans, Pension Research Council Working Paper, 2004.
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a significant risk® Different pension designs can reduce or exacerthas risk, and we
consider these factors when evaluating our diffeneodels.

Finally, we assess the risk of an employee outhvis or her retirement benefits.
Under DB plans, retirement benefits are guaranteetife. Under DC plans, retirees must
find alternative income sources should they spédmdassets available in their retirement
account. This is particularly disadvantageousnmpleyees with long life expectancies.

No single type of employee risk automatically defira plan as unacceptably risky.

Instead we look at the interaction of all four tgpe our analysis of the relative merits of the
three plan types.

Criterion #4: Increase Certainty of State Cost

For sound long-term state budget planning, cestaaftout future expenditures is
always preferable. The state’s contribution tgpession system totals hundreds of millions
of dollars annually, with over $200 million, or ¥% of its General Fund, contributed in
2003. These contributions vary year to year sthey depend on the overall state budget
and the actuarial needs of the fund, as determiyeithvestment performance and pension
liabilities.

The ability to plan for consistent state costs ralgviate much of the strain on the
budgetary process for the state government by ptiegepredictable contributions. On the
other hand, consistent state costs may restrictstiwet-term flexibility of being able to
reduce state contributions when needed, as wasabe in 2001 when the state made no
contribution to the fund due to fiscal challengesl ampressive fund performance. In the
end, stabilizing state contributions will allow tls&ate to incorporate its contributions into
long-term budget planning.

Criterion #5: Improve Recruitment and Retention State Employees

The final measure for consideration is the effaetgtate’s pension system has on the
recruitment and retention of state employees.otker things equal, it is in the interest of the
state, as both an employer and as a proxy for y@pato hire and retain the best employees
to provide high quality public service.

The effects of pension plans on recruitment anehtein will be influenced in part by
factors already discussed. First, employees véturally prefer the pension system that
offers them the greatest return on investmentxoi®E employees seek to minimize risk to
themselves. As discussed earlier, risk has foumpoments: lower investment returns,
potential for reduced benefits, failure to vest] antliving retirement benefits.

19 Childs, Paul, et aDefined Benefit vs. Defined Contribution? Determining the Optimal Benefit Plan Choice
Using a Real Options Framework, TIAA-CREF Institute, 2002.
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Analysis of this criterion focuses on two measusgswhich pension systems can
impact recruitment and retention. First is plamt@lity. Employees will generally favor
plans that give them full ownership of their fundsgardless of whether they remain
employed with the state. Employees may also predetable plans, since upon termination
such plans can be either “rolled over” into anothetirement system or “cashed out” at
current value. While beneficial in recruiting, pdyility may negatively impact retention, as
portable pensions would remove an incentive for leyges to continue working for the
state.

Second, employees may have personal preferencedifferent types of pension
plans. These preferences are exhibited in two waye first, and more difficult to study, is
job selection. By selecting a specific job and Eygr, employees reveal the preference they
hold for some components of employment, among tpension plans. Our research found
no significant studies examining employment setgcths measured by pension plan type.
Further, interpreting such data would be difficals, employees will consider many factors
besides pensions in choosing a job.

A better source for revealed employee preferercg@gmsion selection. Systems that
offer employees a choice between DB and DC plartefemployees to reveal their pension
preference. Case studies from three employee elgystems, Michigan’s, and Florida’s,
and North Carolina’s (for faculty at the Universdiy/North Carolina) will be used to analyze
employee preferences.

13



Chapter IV
ANALYSIS OF RETIREMENT _SYSTEM OPTIONS

This chapter presents our analysis of the outcashéise three pension plan options
using five criteria:

1. Maintain or Increase Retirement Benefits
2. Maintain or Decrease State Contributions to PenBian
3. Minimize Risk to Employees
* Guarantee of Benefits
* Potential of Reduced Returns
* Requirements of Vesting
4. Increase Certainty of State Cost
5. Improve Recruitment and Retention of State Emplsyee
* Portability
* Employee Preference

Model # 1: North Carolina’s Current Defined Benef{tDB) System

Criterion #1: Maintain or Increase Retirement Benefts

The North Carolina DB system maintains the replaa@mate for current employees.
Criterion #2: Maintain or Decrease State Contributions to a Pension Plan

The North Carolina DB system maintains the curstatie contributions.
Criterion #3: Minimize Risk to Employees

Guarantee of Benefits. One of the principal strengths of a DB system iat th
employees are guaranteed predictable retiremengfiben After 30 years of creditable
service, career employees in the NC system wileivec a retirement benefit that is
approximately 55% of the average of their salafiem the four highest-paid consecutive
years. Given the adversity to risk demonstratechbgt employees, a guaranteed benefit that
provides over half of their working salaries regr@s a clearly desirable feature of the
current DB system.

Potential for Reduced Returnd.he risk of low investment returns is not applieab

Requirements for Vesting.The DB system does not do well in minimizing thekri
of failing to vest. Vesting requirements have lobgen seen as one of the greatest
weaknesses of DB systems in terms of employee ri§ke North Carolina DB system
requires five years for an employee to become fuldgted and eligible for retirement
benefits.
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Lifetime Benefits. Under the DB system, retirees are guaranteetirament benefit
for as long as they live.

Criterion #4: Increase Certainty of State Cost

DB plans create widely varying costs for the staiad on Criterion 4 North
Carolina’s DB system fares poorly. Because Nor#droina makes annual contributions
based on fund performance, projected outlays, ailgidtary constraints, each year presents
a new decision for state government. Recentlye stantributions have ranged from zero in
2001, to over $650 million in 1998. Because the yearly contribution is undefineddfuare
susceptible to political pressures and budgetanmystcaints. Diane Swonk, the Chief
Economist for Bank One, explained to the Illinoisv@rnor's Commission on State Pensions
in 2004 that two key economic principles affectsfanding of DB plang*

1. The dynamic-scoring principle suggests that statest consider the relationship
between their tax and spending decisions with @sp@ economic growth.
Because capital and labor are mobile, states cemmgh one another for
employees and investment. States with tax anddapgmolicies that encourage
investment will experience greater growth than hieaing states.

2. States face cyclical revenue streams that fluctwete the business cycle,
creating times of above- and below-average revendeble 2 below identifies
pension-funding choices made by states during tisenbss cycle:

Table 2: Economic Principles and Pension-funding Roices

Years with Above-Average Revenues Years with Below-Average Revenue

oY

Rational Funding

Over-fund Under-fund
Strategy

Change tax or spending policies in ways
that reduce the state's capacity to suf
growth in living standards

Source: Interim Report on Near-Term Fundingh®/Governor's Commission on State Pensions (IBin2004).

Use relatively good times to increase

Common Mistake benefits

North Carolina’s DB plan gives decision makers flegibility to adjust annual state
contributions. As shown in Table 2, in the casey@drs with above-average revenue and
high investment performance, over-funded plans resypt decision makers to increase
benefits to retirees. North Carolina, however, laagely avoided this temptation. Though
the state’s retirement system was over-funded i@90 to 2002, the state only minimally
increased the multiplier used in calculating besefrom 1.73% in 1993 to 1.82% a decade
later in 2003.

20 gsee Appendix 2 for contribution amounts from 1892003.
2L Annable, James, et al. Governor's Commissiontate $ensions: The Interim Report on Near-Term Fgnd
(and Civic Federation dissent). May 2004.
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Criterion #5: Improve Recruitment and Retention of State Employees

Portability. On this criterion, the DB plan does not fare wélimployees enjoy very
little plan portability. Employees cannot transtiee value of any other pension plan into the
state’s DB system, nor can they transfer fundsobtle system when they leave the state’s
employment. Furthermore, DB accounts do not gainesif an employee leaves and then
returns to the state workforce. This policy iseasally troubling for women, who are more
likely to leave the workforce for extended perioof time?* Employees are offered
portability under the supplemental 401(k) defercethpensation plan for state employees,
but too few participate to count this program taivéire current system’s overall portability.

Options are available to the state to increasg@dnbility of the current DB system.
North Carolina allows employees to purchase crdditears of service with additional
employee payroll contributions. If an employee hateast five years of service time, he or
she can purchase additional service time at thadétiarial value of the liability incurred on
account of the extra service time purchased. Valise will vary with an individual's salary
and service time. As of January 2003, employeesus®g pre-tax balances in retirement
plans and IRAs to purchase additional service time.

The state could also allow employees to purchaseiceetime through other
measures, such as applicable service in the prset®r. Additionally, maternity leave or
time away from work for family purposes could bedited as years of service, improving
the retention of womeff. Additionally, the state could improve recruitment allowing
potential employees to purchase credited servisedan previous public sector work or the
balance of an existing retirement account. Manythafse options would be costly, and
ultimately the current DB plan cannot be viewed#&as portable as the proposed DC and
hybrid plans.

Employee PreferenceCase studies show that public employees prefer RBspo
alternatives. In Florida, less than 5% of eligibtate employees in 2002 elected to switch
their pension plans from the DB system to the newbated DC structuré. Furthermore,
the rate of new employees selecting the DB systamie shrinking in each of the last three
years, is currently about 80%. These figures imply that employees, when givendption
between two programs of equal cost to them (Floredpiires no employee contribution for
either plan), strongly prefer DB.

22 Childs, Paul, et. alDefined Benefit vs. Defined Contribution? Determining the Optimal Benefit Plan Choice
Using a Real Options Framework, TIAA-CREF Institute, 2002.
% Hajnes 2001.
242004 Update on Choice in the Florida Pension Systeact Sheet. January, 12, 2005.
www.sbafla.com/pdf/news/2004%20Update%200n%20Chuilfe
Additional research did not reveal whether emplsyagting into the DC plan differed by race, gendafary,
gsr job class from employees choosing to enter tBg@n.

Ibid.
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Employees in Michigan’s system exhibit similar greihces. While new employees
are required to join the DC plan, those employedfadarch 1997 could switch into the new
system from the traditional DB. Only 5.5% of eiigtemployees switched.

For the University of North Carolina (UNC) facultg,different story emerges. In a
study examining trends from 1983 to 2001, only 1@®few UNC faculty chose the state’s
DB system in 2001, down from 23% in 1983. Whilemgogroups, especially African
Americans, preferred the DB system in the pasf@1 the preference for the DC plan held
true for both sexes and all age and racial gréUpSome differences persist, however, and
new faculty who are oldéf female, or racial minorities hold a weaker prefieesfor DC*°
Also, this data cannot be applied to the employsmifation as a whole for the state, as UNC
professors are not representative of the entite starkforce.

Based on these studies, employees appear to [@Bfeystems to DC plans. Given
the rising preference for DC in Florida and the UB\Stem, however, this conclusion may
not be certain. Additional information should h@lected about the specific preferences of
state employees.

Model #2: The Defined Contribution (DC) Model

Criterion #1: Maintain or Increase Retirement Benefts

Whether the DC model maintains the replacementfoatemployees depends on the
starting age and years of service of a given engdoyOur models show, however, that the
DC model is unable to match the replacement ratheoturrent DB system for most types of
employees in either the expected or conservatieaass. The only employees for whom
the DC model provides a better replacement rate tha DB system are those who leave
state employment after a short period of servicklore specifically, the DC system
outperformed the DB system only for employees wiaotesd work at age 25, left work after
6 or 15 years, and then began to draw benefitggat6d. This would not hold true for
employees who worked the same period of time bgabemployment at an older age. The
DC system is only favorable for young, short-temmpéoyees because the contributions have
a long period of time to accrue compound interesir po retirement.

For all other scenarios, the DC system is unabkequal the replacement rate of the
DB system. Only by earning returns in the rang®.@D% to 12.45% could the DC model

% papke 2004.

27 Clark, Robert et aPension Plan Choice Among University Faculty, NC State University, December 2004.
% Older means they are less likely to relocate, and tiouapility is not a problem. They make their cleic
when theyenter the UNC faculty, so it has nothing to do with yeafservice or vestment in DB.

# The study’s authors suggest that employee preferbatween the plans is largely governed by each
employee’s perceived likelihood of changing jobfobe retirement. Employee mobility favors the DGiop,
where benefits travel more easily. It is the atghbelief that differing career plans explain th#ering
preferences seen between age, gender, and ramigdsgr
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equal the replacement rate of the DB systEnmAppendix 5 contains a full comparison of
model results.

Investment savvy individuals might believe theiveastment ability is sufficient to
earn the 9% to 12% needed to match DB replaceratd.r However, one must consider the
effects of higher administrative costs under a P§&en. Often, administrative fees under a
DB plan range from 1%-2% of assets under managethefy contrast, administrative
expenses for North Carolina’s Teachers’ and Statpl&yees’ Retirement System (TSERS)
was only 0.09% for 200%.

Criterion #2: Maintain or Decrease State Contributions to Pension System

While the DC model shows a general inability topauform the DB system in terms
of replacement ratios under either the expectedamservative scenarios, the situation
regarding state costs is more ambiguous. Turninghéo prototypical employees in our
models, under the expected scenario there is dastenspattern: state costs are lowest with
the DB system.

Under the conservative scenario, though, states dostonger-serving employees are
lowest under the DC model. (For the shorter-teroiqtype employees with 6 and 15 years
service, it is the DB system that generates theedbvgtate costs.) In all cases under the
conservative model, lower state costs are achidvedause of significantly reduced
replacement ratios.

The assumption about market performance rateseiptincipal factor driving the
shift in results between the expected and conseevatenarios is. In the expected scenario,
we assume a historically demonstrated 11% returrinie DB system and 6% for the DC
model® In the conservative scenario, the assumption agketaerformance remains at 6%
for the DC model, but is lowered to 7.25% for thB Bystem. Given the assumed return on
investment of 11% for the DB system, state contiims are largely provided through
investment gains, rather than the appropriatiogesferal funds. The advantage of the DC
model is that state costs are unaffected by mambrmance. This, however, has the effect
that the replacement ratios for employees are istwases significantly lower.

In considering the DC model’s effect on state comte must also consider transition
costs. In a rough approximation, we calculated dhe time transition costs under this
scenario to be about $14.26, billion, which is altetice as much as the value of the assets

%t is likely that the DC model would require evieigher returns to match the replacement rate obfBe
system. Our model assumes the retiree purchasasnanity indexed to inflation at the time of retirent, but
does not incorporate the transaction costs of @sioly such an annuity. According to the Nationsgd@ciation
of Variable Annuities, industry fees averaged 1.9¥%he value of the investment in 1997 (“Annuityes and
Expenses” http://www.fool.com/retirement/annuitesiuities02.htm). These transaction costs will be
detrimental to the replacement rate of the DC systader all scenarios.

3L Findlay, Gary. “In Defense of the Defined Ben&fian.” Government Finance Review, December 1997.

%2 «The State Treasurer's Annual Report to the PeopNorth Carolina, Fiscal Year 2003 — 2004.”

3 Anderson, Gary W. and Brainard, Keirofitable Prudence: The Case for Public Sector Defined Benefit
Plans, Pension Research Council Working Paper, 2008, p.

18



held by the pension fund (Refer to AppendiX4)This number is based on the assumption
that all employees are switched immediately from BB to the DC plan. The state would
not administer two plans simultaneously.

Criterion #3: Minimize Risk to Employees

Guarantee of Benefits.Using a guaranteed benefit as a measure, the D@yt
models fall short of the current DB system. In tyygical DC structure, contributions can be
guaranteed, but retirement benefits are not. &adstenal benefits depend on stock and bond
performance both during the 30 years leading ugticement, and, most importantly, at the
time of retirement® If the stock and bond markets are in a cyclicabdturn, it may not be
possible for would-be retirees to afford to stoprkimg.>*® The accrued contributions and
fund performance determine the net value of thewtcat retirement and hence the amount
available to fund the retiree’s monthly benefit€learly the guaranteed benefit of the DB
system is absent from the DC model.

Potential for Reduced ReturnsWhile DC proponents argue that direct investment
of a portion of a retirement account in the mart@ild substantially enhance benefits, the
evidence suggests that this is not the likely aueo Historically, returns from the stock
market have averaged 8% since 192@onds have returned 3% to 4% on average, and an
equally balanced portfolio could thus be expectedeturn an amount somewhere between
these two, perhaps 5% to 7%, depending on the®mihe relative rate of return for
employees who assume responsibility for their oetirement investment decisions has been
shown to average approximately 6% from 1982 to £899n the case of Nebraska, an
employee retiring under the DB system after 30 yeaceived an annuity of $16,797, while
a comparable employee in the DC system receive®301°

Requirements for Vestingln terms of vesting risk, the DC model is more cdde
than the DB system. While DC plans commonly hewartsor nonexistent vesting periods,
we have structured our model after Michigan’s: esypes become fully vested after four
years for that portion of their account originatingm employer contributions. Employees
are immediately vested in the portion of their agtooriginating from their own voluntary
contributions.

% This gap does not mean that the pension fund iddeih liabilities or is unhealthy. It is like atk which
gets into trouble if all customers are withdrawthgir savings on the same day.
22 Utah Retirement Systerbefined Benefit (DB) vs. Defined Contribution (DC) Plans.
Ibid.
Z; Ferrera, Peter. “Pension Liberation for Floridaolicy Briefs. Americans for Tax Reform2000.
Ibid.
39 Anderson, Gary W. and Brainard, Keiftrofitable Prudence: The Case for Public Sector Defined Benefit
Plans, Pension Research Council Working Paper, 2004.
Anderson and Brainard cite a study conducted bykEBLansultants in 2000 assessing Nebraska’s Public
Employee Retirement System (PERS) from 1983 to 1999
0 Utah Retirement System, Defined Benefit (DB) vefibed Contribution (DC) Plans
“1 Nebraska’s DC vesting period is 2 years, and &osiDC vesting period is one year.
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Lifetime Benefits. Under the DC system, retirees must find altemeaincome
sources should they deplete the assets availabltheaim retirement account. This is
particularly disadvantageous to employees with lbfegexpectancies. If they take their
accrued assets at retirement in a lump-sum rakizgr &n annuity, they must also avoid the
temptation to over-spend retirement funds earlyeir retirement years.

Criterion #4: Increase Certainty of State Cost

Under the DC model, the state has to make a relgtmonstant contribution to the
pension fund rather than being susceptible to mdhiketuations and budgetary constraints.
The DC model, however, denies the state the flktibof reducing contributions when
needed, as was the case in 2001 when the statemoammtribution to the fund due to fiscal
challenges and impressive fund performance.

Though our DC model includes a state contributioat tvaries from 4% to 8% of
payroll, the state will be able to anticipate intibution as a function of payroll. For
example, if employees on average contribute 2%state can expect to fund 6% of payroll
(the 2% matching contribution and 4% mandatory rtoation).

Criterion #5: Improve Recruitment and Retention of State Employees

Portability. Unlike the current DB system, employees would erglmost complete
plan portability under the modeled DC system. Tgostability would apply to both new
employees entering the system and those state gegsldeaving it. Employees joining the
state workforce from another field could roll ayporis DC pension account into the state’s
DC system. Employees leaving state employmentdcdalthe opposite, either rolling their
account over into another retirement account ohingsout the account’s current valtfe.
Additionally, any DC account will continue to acerualue even when an employee is out of
the workforce. The effects will be greater for ggar employees who are more likely to
seek future employment outside the public sectuod, far workers (especially women) who
spend significant periods of time out of twerkforce?® These factors make DC accounts
highly preferable for employees on the basis ofgimlity.

While extremely beneficial for employees with a Iqweference for retirement
savings, the cash-out option may be of particutamcern for the state as an employer.
Evidence from Nebraska suggests that nearly 70&tngloyees in a DC plan cash out their
accounts upon leaving state employnfénthe state may not be comfortable investing funds
into a retirement system that will not go towardspéoyee retirement. Additionally, states
with DB systems often benefit from the contribusoof employees who never become
vested. They keep the contributions of employeles left the system before vesting. With
DC systems, the ability to withdraw contributiorikena shorter vesting period creates a loss
of cash flow from abandoned un-vested DB accoulitss factor, together with the cash-out
option of DC plans, would not lead the state tafa@C accounts.

*2 Cashing out a retirement account usually resnltstax penalty.
*® Childs 2002.
*4 Brainard 2003.
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Employee Preference. Conclusions from our chosen case studies show that
employees have mixed preferences for DC system&lorida, during the system’s first two
years of operation (2002 and 2003), less than 8#ewaf employees selected the DC option,
most likely due to a sluggish stock market and tiahiknowledge of the plah. This figure
increased to 19% in 2004, and is expected to Ksénathis yeaf® Because stock market
performance has improved at the same time thatd@ldras increased its efforts to educate
employees about their plan options, it remains earciwhich of these factors is most
responsible for the rise seen in DC enroliments.

In Michigan, employee preference is more clearlgiagt DC plans. Employees who
were vested in the DB system, however, were mésdylito switch, as were employees who
planned to seek early retireméhEmployees who switched their accounts, thougheest
as likely to remain in state employment the follogviyear, implying that there exists no
strong relationship between DC preferenceiatmhtions to seek alternative employméfit.

Finally, the UNC faculty strongly prefers DC systemThis fact, however, requires
two important caveats. First, there are variatiopsgge, race, and gender. Faculty hired in
their 50s selected the DB plan at a rate four tigvester than faculty hired in their 30s.
African-Americans selected the DB plan at a ratedfrtimes greater than Caucasians, and
women had a slight preference for the DB plan caegbdo men, though this was not
statistically significant? Second, the UNC faculty is not representative abif state
employees, so it is difficult to apply this datale entire pension system.

The sum of evidence seems to show that state eegsoyould not prefer to switch
their pension system to a DC one. The increasatg of DC participation in Florida,
however, coupled with the high rate of DC partitipa among UNC faculty, may call this
finding into question. As explained earlier, avayr of state employees would yield more
information on specific employee preferences.

Model #3: A Hybrid “Safety Net” DB/DC Model

Criterion #1: Maintain or Increase Retirement Benefts

As the hybrid model combines elements of the DB Bdmodels, its performance
falls between the two. The hybrid model is undblenatch the replacement rate of the DB
system for the majority of scenarios. Like the DB§stem, the hybrid model only
outperforms the DB system for employees who starkvat age 25, leave work after 6 or 15

“5 SBA Florida (Ed.)2004 Update on Choice in the Florida Pension System. Fact Sheet. January, 12, 2005.
X\éww.sbafla.com/pdflnews/2004%20Update%ZOon%ZOCI:mxiife

Ibid.
*" The cited reason why people heavily vested irtBesystem were more likely to switch is that theyubd
have more money to invest.
8 papke 2004.
*9 lbid.
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years, and then draw benefits beginning at agelBall other scenarios, the hybrid model
was unable to match the replacement rates of theyB&m. Equaling the replacement rates
of the DB system would require returns on the D@ipo of the hybrid system of 9% to
12.5%, depending on the scenario, Expected or Qomtsee. As is the case in the DC
model, one must also consider the cost of congethie DC portion of the hybrid model into
an annuity in order to determine the true replacemse.

Criterion #2: Maintain or Decrease State Contributions to Pension System

As with the replacement rate, the hybrid modelugags between the DC and the DB
model. Under the expected scenario the hybrid ma&lgenerally unable to reduce state
costs. The hybrid system only leads to lower stasts if the employee leaves work after 6
to 15 years, and then draws benefits at age 6%.theoconservative scenario it is reducing
the state costs but still not as much as the DCeimibaks.

Criterion #3: Minimize Risk to Employees

Guarantee of Benefits. The hybrid “safety net” system falls between theepDB
and DC models in terms of benefit certainty. Owdel provides a guaranteed benefit equal
to one-third of the benefits guaranteed under thieeat DB system. While this is preferable
to a pure DC system, it provides less certainty thaes the existing DB system.

Potential for Reduced Returns.As explained in the analysis of Model #2, the
relative rate of return for employees who assunspamsibility for their own retirement
investment decisions has been shown to averagexpmately 6% from 1982 to 1999.
This is lower than the historically demonstrate&olreturn obtained with the DB system.

Requirements for Vesting.For ease of comparison, we chose to have the hybrid
system mimic the DC model, with employer contribot and guaranteed benefits requiring
a four-year vesting period, and employee contrdngirequiring no period for vesting.
Given this design, in terms of vesting risk, théty model is more desirable than the DB
model.

Lifetime Benefits. Under the hybrid system, the retiree is only gateed the “safety
net” portion of benefits over his or her entir@time. As this benefit is one-third of the
traditional DB benefit, it is unlikely to be suffemt to provide an adequate standard of living
should the DC portion of retirement funds becomeaested. It does, however, provide at
least provide a minimal, life-long guaranteed bénef

0 Anderson, Gary W. and Brainard, Keiftrofitable Prudence: The Case for Public Sector Defined Benefit
Plans, Pension Research Council Working Paper, 2004.

Anderson and Brainard cite a study conducted bykELansultants in 2000 assessing Nebraska’s Public
Employee Retirement System (PERS) from 1983 to 1999
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Criterion 4: Increase Certainty of State Cost

A hybrid model would limit the respective benefaisd shortcomings of the DB and
DC plans in terms of increasing the certainty atesicosts. North Carolina would still face
the same funding decisions when it came to the &Bponent of the model as it does with
its current DB system, though the amounts woulthbemaller—approximately one-third of
the amounts contributed under the current DB systdtarther, the state would annually
contribute a predetermined amount to cover the Diributions, much as would be the case
in a pure DC plan.

The variance of state costs would be less than thighDB system, but not to the
same degree as with the DC model. Decision makerdd face the same temptation to
adjust funding based on the fund’s investment perémce, the state’s budgetary constraints,
and predictions of future liabilities. Because B portion of the safety net plan is much
smaller than in the full DB system, however, treksiposed to the state by lower investment
returns would be less. The state would still bieriefm the flexibility in annual funding that
DB plans enjoy, while still contributing a fixed aomt to a DC plan. In sum, the hybrid
model lessens the risks for the state posed byrlowestment returns of fund contributions,
while increasing the certainty of funding obligatsothrough the DC portion.

Criterion 5: Improve Recruitment and Retention of Sate Employees

Portability. The model hybrid plan has some portability for emypkes since at least
two-thirds of total contributions in this system wle go to individual DC accounts.
Alternatively, the DB portion of the hybrid coulddlude purchase measures as discussed
earlier to make that portion of the plan more paga Ultimately, the effects of portability
on recruitment and retention would be addressetlarDC portion of the hybrid, making a
more portable DB portion unnecessary. Furtherntestate may be unwilling to sacrifice
potential savings from abandoned un-vested DB adsdoy adding portability measures to
the DB component.

Employee Preference.Since our case studies do not discuss a hybricsyst is
difficult to determine the effect such a plan wobklve on recruitment and retention. While
presumably more employees would be willing to cohpensions to the hybrid system than
to a pure DC one, it is impossible to ascertaimfrinese cases whether employees would
prefer a hybrid or a DB account.
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CHAPTER V
FINDINGS

Based on our analysis, we conclude that no platearly advantageous for either the
state or its employees for three reasons:

1. Sensitivity to Workforce Representatio@ur analysis assumes each prototypical
worker is equally representative of the state wandé. The actual composition
of the state workforce could differ, changing tivalaation of which plan offers
the greatest retirement benefits and lowest stae ¢

2. Sensitivity to Model AssumptionsState costs fluctuate greatly when assumed
values for salary growth, fund performance, annuige of return, and
inflation/discount rates are changed. In differemtiations of these assumptions,
different plans emerged as preferable to the stawrms of present value cost.

3. Sensitivity to Employee Preference§he plan offering the lowest risk to
employees and greatest improvement in recruitmeshtretention depends greatly
on employee preferences, which cannot be spedyfidatermined by case study.

Below, we synthesize the performance of the penglans across our five criteria,

highlighting how these sensitivity effects mightolye our evaluation of each plan. Table 3
on the next page summarizes these findings.

Model #1: North Carolina’s Current Defined BenefttDB) System

Maintain or Increase Retirement Benefits: Maintains
Maintain or Decrease Sate Contributions: Maintains

The current DB system maintains retirement benefiid state contributions at their
current levels. When it comes to retirement beésnethe DB system offers the greatest
retirement benefits for seven of the nine protatgpiworkers under both sets of analytical
assumptions, expected and conservative. For tae f offer the greatest benefit, the
majority of state workers must be similar to theseen prototypes.

When it comes to state contributions, the systgmai$ormance varies based on both
the composition of the state workforce and the wital assumptions applied. In the
expected scenario, the current system offers l@wsts for all nine prototypes. In the more
conservative scenario, though, the plan becomes regpensive for seven of the nine
workers.

Minimize risk to employees: AMBIGUOUS
Improve recruitment and retention: AMBIGUOUS

We evaluate the DB system as ambiguous in ternmsimmimizing risk to employees
and improving recruitment and retention. While D& system minimizes the risk of a lower
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retirement benefit by guaranteeing the benefit, loyges retain the risk of not becoming
vested in the system, in part due to lack of pditgb It is unclear, however, that the state
could increase DB portability without sacrificintgs icost advantage. Further, while case
studies show a general preference for DB plangstems offering plan choice to employees,
the percentage of employees choosing DC plansesethases is increasing.

Increase certainty of state cost: POOR

We evaluate the DB system as when it comes toasorg the certainty of state cost.
By keeping the current DB system, the state alspgets current funding formula, which
relies on annual contribution estimates based dnasal analysis. Additionally, our
guantitative analysis shows that state costs utidecurrent system fluctuate greatly on an
annual basis.

Model #2: A Defined Contribution (DC) Model

Maintain or Increase Retirement Benefits; POOR

We evaluate the DC model as poor for when it cotoeaintaining or increasing
retirement benefits, as it offers the lowest rephaent rate for seven of the nine prototypical
workers under both analytical scenarios. If, hosvevhe majority of the state workforce
were comprised of workers similar to the two prgpets for whom the DC model offers the
highest replacement rate, the plan would receiviavarable rating for this criterion of
maintaining or increasing retirement benefits.

Maintain or Decrease Sate Contributions: AMBIGUOUS

We evaluate the DC model as ambiguous in termstaié contributions, as the
system'’s performance varies based on the analygsumptions applied. In the expected
scenario, the DC model has a higher state costallonine prototypes. Using more
conservative assumptions, all but two of the pyges producdéower state costs under the
DC model, leaving the overall cost impact of thenplinclear.

Minimize risk to employees. AMBIGUOUS
Improve recruitment and retention: AMBIGUOUS

The DC model does not unequivocally minimize rigketployees or unequivocally
improve recruitment and retention. Though the RRetent Systems Division could limit
employees’ investment options, the risk of low istveent return is ultimately the
employees’ responsibility. Employees, however, Mdave a lower risk of failing to vest in
the system. Further, the DC plan’s effect on réerent and retention is unclear. While DC
plans are more portable, employees do not preferpl2@s relative to DB plans in the
majority of cases studied.
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Increase certainty of state cost: GOOD
We evaluate the DC plan as good for increasingcértainty of state costs. A DC

plan allows the state to predict outlays for pemstontributions as a direct function of
payroll, regardless of a fund’s market performance.

Model #3: A Hybrid “Safety Net” DB/DC Model

Maintain or Increase Retirement Benefits; POOR

We evaluate the hybrid model as poor in terms ointaming or increasing
retirement benefits as the plan generally offerspdacement rate much lower than that of the
current DB system. In the two prototypes where B model outperforms the DB
system—under both sets of assumptions, expected@mkrvative—the hybrid model also
outperforms the DB system. For the seven othetopees, the hybrid plan produces
smaller retirement benefits than the current system

Maintain or Decrease Sate Contributions: AMBIGUOUS

We evaluate the hybrid model as ambiguous witlpeeisto state contributions
because in seven of the nine prototypes, the hybddel creates lower state costs than the
DB system when using our conservative scenarioingJhe expected scenario, the hybrid
model costs more than the DB system in all ninégbypes.

Minimize risk to employees: AMBIGUOUS
Improve recruitment and retention: AMBIGUOUS

We evaluate the hybrid model as ambiguous wheamwmtes to minimizing risk to
employees and improving recruitment and retentiGompared to the DB system, the hybrid
model may lose the guarantee of specific benaiitjtbgains greater flexibility in vesting by
limiting the risk of an employee not vesting. Thgdrid model is also unclear in its effect on
recruitment and retention because no case studtsdritest such a plan.

Increase certainty of state cost: FAIR
The hybrid model does increase certainty of statt, though not as much as the DC

model. By construction, the hybrid plan retaing fluctuation of state costs in its DB
portion while establishing easily predictable sexpenses for its DC portion.
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Table 3: Outcomes Matrix of Evaluation of Three Pasion Plans

Maintain or
Increase Maintain or Increase Improve
Retirement Decrease State | Minimize Risk | Certainty of [ Recruitment and
Benefits Contributiond? | to Employee | State Cost Retentiori
Current DB Maintains Maintains Ambiguous Poor Ambiguous
System
DC Model Poor Ambiguous Ambiguous Good Ambiguous
Hybrid Model Poor Ambiguous Ambiguous Fair Ambigsgou
Notes:

! These evaluations are based on the assumptioththptototypical workers are equally representativéne
state workforce, and thus change based on thermgagseof the actual workforce similar to each prgie.

% These evaluations are subject to change basessomations used in our quantitative analysis.

3 These evaluations are subject to change based ployee preferences.

Employee Choice Plan

Though we did not analyze an employee choice pensystem, such as that of
Florida (see Appendix 2), our findings suggest thath a plan could offer benefits to both
the state and its employees. Employees couldniptthe plan that offers them the highest
retirement benefits, which may offer cost savingsthe state. Additionally, offering an
employee choice model would allow employees to miné risk according to their
preferences, while the state would be able to reemployees interested in both pension
systems.

Our analysis, on the other hand, does not cledrbyvsthat such a system would be
advantageous for either employees or the statéwlorreasons. First, the state will incur
significant administrative costs in operating twenpion systems. In order for an employee
choice system to be preferable to a single-platesysthe benefits incurred, either by one or
both parties, would need to exceed the costs @ésyadministration. Our analysis does not
clearly find this to be the case. Second, the amsitipn of the workforce may show that one
plan clearly offers greater retirement benefits &mder state costs than the alternatives.
Under an employee choice system, employees maychobse the preferable system,
reducing the net benefits both for the employeethrdstate. This could occur if employees
do not receive adequate information and educaggarding pension options.
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CHAPTER VI
RECOMMENDATIONS

In response to our findings, we offer three recomaia¢ions.

1. The state should maintain the current defined beitedtructure for the state
employees’ retirement system.

As neither the DC nor hybrid plans present clearelies over the current plan for
either the state or its employees, the transit@stscassociated with changing to an
alternative system are not warranted. To be clear,analysis does not offer
definitive evidence that the DB structure is prabde to the alternative plans. It
does provide, however, enough support for the DBtesy to justify its
maintenance.

Should the state reconsider pension system chantdesifuture, we recommend two
further actions to provide a more definitive recoemuation:

2. The Retirement Systems Division (RSD) should compilve years of exiting
employee data including age, service time, and saldistory, to better
understand trends in employee tenure.

Currently, RSD does not gather information aboupleyees as they leave the
state workforce. Other state offices may have daita, but RSD does not have
access to this information in a manageable formchSlata would be instrumental
in determining actual trends in employee tenurel, amderstanding how well the
prototypical workers used in our models represédme factual workforce.
Compiling five years of age, service credit, anthrgainformation from exiting
employees would generate enough data to weight raety each of our
prototypical workers, providing more thorough asay

3. RSD should conduct a scientifically controlled sy of current and prospective
state employees to determine their preferencegpfamsion plans and risk.

Since case study analysis can provide only limitsdyht to the preferences of
North Carolina’s state employees, RSD should condwstirvey of both current
employees and job applicants in line with acceptagal science standards. The
survey should educate participants about all pensystem proposals, and solicit
responses to determine the employees’ preferemqgedo type, risk acceptance,
and potential recruitment and retention effecta ohange to the pension system.
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Appendix 1: Public Pension Plans

Defined Benefit (DB) Pension Plans

Defined benefit (DB) plans are funded through empto and/or employee
contributions, and benefits to retirees are pawinfithese contributions and the investment
returns that they earn. Typically, the summed ohteontribution is between 8% and 12% of
salary and wages. The employer then manages aastscontributed funds and guarantees
pension payments for the employee. Employer dmmions will often vary greatly
depending on annual fund performance. In Northolta, employee contributions are 6.5%
of salary by statute, while state contributionsenaaried between 6.5% and 10% over the
last 10 years.

Upon retirement, employees receive pension ber&#ed on three factors:

1. Years of service by the employeeThese are the number of years the employee
worked, but some systems allow employees to “pwehadditional years of
service through higher contributions to the pengiam.

2. A multiplier. The multiplier, when multiplied by the years @ngce, produces
the replacement ratio, or percentage of salaryrétaees will receive.

3. Average final compensation. Some plans use only the salary from the final yea
of employment, while others use the average ofre¢years’ salaries.

Employees are ineligible to receive any retiremagnefits until they become fully
vested in the pension system. For public DB plaasting usually occurs after either five or
10 years of employment. North Carolina state employees become fully \testiter five
years. Additionally, DB plans often set minimunaygof service and/or age requirements to
determine retirement eligibility.

Defined Contribution (DC) Pension Plans

The basic structure of a defined contribution (D@an is that the employer
guarantees a fixed contribution rather than a fikedefit. Under this model, the employer
will fund an employee’s accoufitat a set percentage each pay period. SimilaBglans,
individual accounts in DC plans are funded throughcombination of employer and
employee contributions. As an example, the MichigC system (which we use as a
template for our DC model in this analysis) conitds at a rate of 4% of gross pay, and will
match up to an additional 3%. The money is then invested according to employee
preference, usually in one of several funds desgghlby the employer.

*1 Rajnes 2001.

*2 Individual accounts under DC plans can fall ureleumber of tax code sections, but are primaragsified
as either 401(a) or 401(k) accounts. While miriffecences exist between these account types,@lplans
share the same basic structure of having individaabunts.

%3 From the website of the Michigan Department of Bgement and Budget, Office of Retirement Services,
http://www.michigan.gov/ors/.
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There are two principal advantages of the DC systeithe first is its direct
connection to, and ownership by, the employee. ughosome vesting period may be
required for full employee ownership of the accouhé account is highly mobile. Should
the employee change jobs, the account can traviil thie employee. Portability is
considered a major advantage of the DC sysfenThe second is the low variability in
employer cost. Unlike the DB system, where futuostg are hard to predict, with a DC
system, the employer can determine the exact pagenof payroll to contribute to
individual accounts and discharge this liabilitytie present.

The principal disadvantage to the DC system is th@temployee must assume the
risk for unpredictable future investment return§he employer contributes regularly, but
provides no guarantees of future retirement incoththe investments do well, the employee
may even be able to retire early. If the investimg@erform poorly, the employee may have
insufficient savings to fund retirement.

Hybrid DB/DC Plans

Hybrid plans integrate features of both traditioB& and DC plans. These hybrid
plans can take a wide variety of forms. The ppleifeature, though, is that overall risk is
shared between employer and employee. Hybrid ptams thus incorporate attractive
features of both the DB and DC systems, dependintpeir design. While assuring a basic
“safety net” for the employee, hybrid systems clhmovide a higher degree of portability
to employees, as well as the potential for realjzime greater gains available through direct
investment in the markets.

There are two standard types of hybrid plans.

1. In the first, employers contribute a percentajeeach employee’s pay to a
retirement account. Employees may be permittezliggment these accounts with additional
contributions, and employers may match employeéritanions up to a pre-set amount. The
money is then invested, either directly by the eyet or in funds selected by the employee
from a set specified by the employ2rAt any point, the employee can determine the exact
“cash balance” in this account, and hence, theaaspare also known as “cash balance”
plans. If the employee is vested and separates fhe employer, the cash (both employer
and employee contributions) travels with the eme&y This provides a significant increase
in portability relative to traditional DB account.

The way in which “cash balance” plans differ frohettypical DC plan is that the
employer accepts investment responsibility, andrantaes a fixed return on the invested

> Clark, Robert and Pitts, M. “Faculty Choice of@nBion Plan: Defined Benefit vs. Defined Contribati in
Industrial Relations: A Journal of Economy and Society, Vol. 38, No. 1, January 1999.
% Francis, David, “ As Pensions Fade, Some FirmsHiyyrids.” Christian Science Monitor, 10-25-2004.
56 [
Ibid.
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monies®’ This guaranteed rate of return is either setmlicg to long-term market averages,
or varies according to an index such as federadhbisaues® Thus, the employer still
assumes the risk by providing a guaranteed futarefit to employees, but the benefits are
more transparent and directly linked to predictablarket performance. Technically
considered a DB plan, the cash account system theless incorporates elements of both
DB and DC plans.

2. In the other common form of the hybrid systehe employer provideboth a
minimum basic benefit package (similar to a DB plkam establishes a cash balance account
for the employee. Sometimes referred to as a tigafet” plan, this is the structure for the
hybrid model we use for our analysis.

As under a DB plan, the employer provides a guasthbenefit at retirement according to a
formula that incorporates variables such as thel@yap’s length of service and average pay
during the final years of employment. Employeraiagvithhold a percentage of employee
pay to fund these future benefits. The guaranbestfits are lower than those of a typical
DB plan, however, and are not expected to providey ffor the employee’s retirement.
Instead, as with a DC plan, employees augment theiuire retirement income by
contributing a portion of their pay to an individuavestment account that may be matched
by employer contributions. In this model, the istveent account portion of the retirement
package may be invested by the employee or employdre guaranteed a set return by the
employer.

*" Rajnes, DavidDefined Contribution Plans With Rate-of-Return Guarantees, Employee Benefit Research
Institute, Vol 23, No. 25, May 2002.
%8 |bid.
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APPENDIX 2: EXPERIENCES OF NORTH CAROLINA AND
THREE OTHER STATES

The purpose of this report is to examine North Gaats current defined benefit
(DB) plan and consider the possible benefits arstiscof switching to a defined contribution
(DC) plan or hybrid DB/DC plan. Other states havelertaken similar analyses of their
pension systems, and have opted to switch theisipenplans from a DB one. The
experiences of these states can offer useful itsigito both the motivations for, and
outcomes of, these shifts. We have chosen threesstdebraska, Florida, and Michigan, that
provide an applicable array of experiences reletanthe questions we examine in the
current study. Prior to describing the DC planghafse states, we provide an overview of
North Carolina’s DB system for comparison purposes.

Principal Features of North Carolina’s DB Systeth

» Employees contribute 6% of salary.

» State contributes an amount determined each yetlrebstate actuary. For the 2003-
2004 fiscal year this amounted to 3.42% for eacpleyee.

* Final benefit for all employees is calculated basedhe following formula:
Average Final Compensation (AFC) x 1.82% x YedrSmeditable Service
AFC is the average pay for the four highest-paihsecutively worked years.

» Employees are 100% vested after five years of meshigeservice.

* Members are eligible for full benefits at age 65wive years service, age 60 with
25 years service, or at any age with 30 yearsceriftate law enforcement officers
are eligible for full benefits at age 55 with fiyears service, or at any age with 30
years service.

« Vested members who leave employment for any reafwer than retiremefftor
death have several options. They may choose toveebenefits when they later
retire, or they may receive a refund of their cimittions with interest accrued at a
fixed 4%. Non-vested employees may also receiwdumd of their contributions, but
without additional interest.

*¥ Employee Benefits Handbook, Department of Staea3urer, 2004
http://www.treasurer.state.nc.us/dsthome/RetireBystems/Benefits_Handbook.htm.
%0 Retirement here includes both standard retirenaemt,early retirement with reduced benefits.
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* Cost of Living Adjustments (COLAs) may be made éméfits at the discretion of the
state legislature, but have largely mirrored changehe Consumer Price Index.

Table 4: State Contributions to North Carolina’s Ddined Benefit (DB) Pension System, 1993-2003

State State GeneraPension Funding Pension Funding :

Contribution Fund Budget Percent of State| Total State Percent of State
($) (in millions) General Fund |Payroll (TSERS) Payroll
1993 500,759,314  9405.4 5.32% 5,975,648,138 8.38%
1994 515,357,932 10268.4 5.02% 6,323,410,209 8.15%
1995 537,542,879  10055.5 5.35% 6,595,618,150 8.15%
1996 557,882,551 11,252.6 4.96% 6,845,184,671 8.15%
1997 600,957,576 12,015.3 5.00% 7,373,712,592 8.15%
1998 651,578,293 13,561.6 4.80% 7,994,825,684 8.15%
1999 449,726,707 14,561.7 3.09% 8,437,649,280 5.33%
2000 177,326,666 14,350.1 1.24% 9,001,353,605 1.97%
2001 0 15,135.3 0.00% 9,494,602,568 0.00%
2002 199,556,179 15,205.1 1.31% 9,734,447,779 2.05%
2003 218,782,720 15,930.8 1.37% 10,082,153,001 2.17%

Source: General Fund data from State Legislativég@tSummary
State Contribution and Payroll frorotéarial Reports

1. Nebraska
Background

Nebraska offers a frequently cited case study efcttmparative returns from DB vs.
DC plans. The public pension system in Nebraskamposed of five separate systems for
various groups of employees, including school erygds, judges, state patrol officers,
county employees, and state employees. Threeedfiih systems were established as DB
plans. Two systems functioned as DC plans frome#rty 1960s until 2002.

By the late 1990s, mounting evidence raised cowscrat the DC plans were under-
performing relative to the DB system, leaving e with inadequate resources and
underutilizing taxpayer money contributed as matgtunds. In 2000, the Nebraska Public
Employees Retirement System (PERS) commission&ady sf the pension system in order
to determine what changes, if any, should be madensure its future solvency. The
particular value of the resulting study is that tBé-year time horizon provides an
opportunity to chart the long-term outcomes ofeatéht pension plan types.
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Study Findings

The PERS study found that Nebraska achieved arageeannual return of 11% on
the funds invested under its DB pldnsBy contrast, those individuals covered by théesia
DC plan averaged 6% annual returns over the samiedé The study identified a number
of reasons for this significantly lower rate ofwet. Chief among them was the adversity to
risk demonstrated by employees. Given 11 funds witech employees could place their
money, three of the most conservative funds aceoufar 90% of the invested mon®y.
(Half of all employee money went into a low-ris&i-yield “default” account used when the
employees failed to make a selection on their ownlhese low-yield options were
overwhelmingly selected despite many opportunitiesacquire basic investing skills,
including paid time-off to attend investment edimatwvorkshops.

The choice of low-risk options was only one of tteuses identified for the poor
performance of the DC pension funds. Another irtgudr factor was the higher
administrative costs associated with the DC fund3n average, DC funds had a 1.4%
associated administrative cost compared to a 0@for the DB funds administered by the
state* The increased administrative costs of the DC $uherefore accounted for over 20%
of the difference in returns between the DB anddflesystems.

Still another problem with Nebraska’s DC plan ardse to a phenomenon termed
“leakage,” or the tendency for employees to casthéir investment portfolios early. As a
later treatment of the Nebraska case reveals, “68%@rminating participants cashed out
their assets rather than rolling them over intot@oretirement plan®® It can be argued
that this is a problem not with DC plans themselmsg rather with the choices made by
employees within the plan. As seen with the ovedytious investing strategy of most
employees though, leakage is a problem of the D¥fesy as it functions in the real world.
The overall result in the Nebraska case was thalamaes in the DC system retired with far
lower benefits than did employees in the DB systataspite similar per-employee
contributions from the state. An employee retirmngder the DB system after 30 years
receive(t;l6 6an annuity of $16,797, while a comparabigloyee in the DC system received
$11,230°

1 Anderson, Gary W. and Brainard, Keifrofitable Prudence: The Case for Public Sector Defined Benefit
(I;Ians, Pension Research Council Working Paper, 2004.

Ibid.
3 NASRA White Paper, Myths and Misperceptions ofibed Benefit and Defined Contribution Plans,
updated 2005.
6 Utah Retirement System, Defined Benefit (DB) vefibed Contribution (DC) Plans.
5 NASRA White Paper, Myths and Misperceptions ofibed Benefit and Defined Contribution Plans,
updated 2005.
It is unclear whether these assets included boffiemr and employee contributions. In the Northdllaa DB
plan, employees may in fact cash out there adsatsre entitled only to their own contributions.
% Utah Retirement System, Defined Benefit (DB) vefibed Contribution (DC) Plans.
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Current System’’

As a result of the PERS study, in 2002 the Nebrasgislature switched the DC
plans to a cash balance model for all new employd&&asrrent employees were offered an
option to switch to the cash balance model or ranmaithe previous DC plan. A cash
balance model is considered a form of DB plan, ¢ifoi functions as a hybrid DB/DC
model, incorporating elements of both plan types.

The DB Systems

» Employees contribute 7.25% of payroll (11% for 8taatrol).

» Employer (school district, for example) matches kEyge contributions at 101%, and
the State contributes the equivalent of 0.7% ofrgaylus additional amount as
recommended by the state actuary (11% for StatelRat

* Final benefits are calculated according to the fdan
(Average of highest 3 consecutive years of payreditable Service Years) x (Formula Factor)

The Formula Factor for most employees is 2%, buState Patrol is 3%.

* Employees are fully vested after five years; SRdeol after six years.

» If employees leave before vesting they are entitted lump sum payment equal to
their contributions plus interest. They do not reedenefits.

* Normal retirement age is 65, but the “Rule of 8pplkes, whereby any employee 55
years or older may retire with full benefits if thage plus years of service add to 85.

» State Patrol employees may retire at age 50 witye2Bs service.

* Employees may retire early with reduced benefitthdy have at least five years of
creditable service and are 60 years or older.

 Cost of Living Adjustment (COLA) is possible depentl on changes in the
Consumer Price Index, capped at 2.5% of benefityqer.

* Employees retiring at age 65 with 30 years serwioald receive a monthly benefit
equal to 60% of their monthly pay during the thingghest-paid years of employment.
For an employee retiring at age 65 with 20 yearseo¥ice, the figure would be 40%
of their monthly pay during the three highest-pgdrs of employment.

For Both the DC and Hybrid DB/DC Systems

* Employees contribute 4.33% of salary and wagesa8li®,954 and 4.8% thereafter.
» State matches employee contributions at a rat®@¥al

» Employees are fully vested after two years.

The DC System
 Employees choose among 11 state-selected mixesgjuifyeand bond funds, and
receive whatever returns these investments provide.

The Hybrid DC/DB System
* Employees enrolled in the DC system were offeresation to switch to the cash
balance model or remain in the previous DC system.

" Nebraska Public Employees Retirement System (NP ERDsite,
http://www.npers.ne.gov/public/planinformation/statatePlaninfo.jsp.
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« The funds receive a rate of return equal to theef#dMidterm rate plus 1.5%5.
(This portion of the plan design is essentiallyieglent to the standard DC model. It
is the final portion of the state’s cash balan@nphat introduces a component more
typical of DB designs.)

* The stateguarantees employees a minimum annual return of 5% regardiess
account investment performance.

2. Florida
Background

Efforts to reform the Florida Retirement System §yRjained momentum in late
2001, as Governor Jeb Bush championed reform esetheasystem faced no immediate
threats to solvency. During the debate over penstorm, the FRS lost significant portions
of its investment in the Enron collapse of late 28300 million) and the WorldCom
collapse in 2002 ($92 milliorff. These two shocks helped reduce the solvency oF R
from $98.2 billion at the end of FY 2001 to $95iBidn by the spring of 2002, and added to
the financial problems facing the stdfeNevertheless, the pension system itself remained
fully funded. Funded at a high of 118% in FY 1998@Q, by FY 2003-2004 the system was
funded at 11294+

In 2002, Florida created a DC system that wouldrateealongside its DB system,
offering all employees (current and new) a one-ticheice in pension plan. A second
election option was added in 2003 to allow an aoiditi opportunity to switch between
plans. Starting in 2002, many state and local gowent employees in Florida were given
three choices:

1. Stay in their DB plan
2. Move their balance to a new DC plan
3. Leave their balance in the DB plan, but put futtmatributions in the DC plan

Study Findings
A survey conducted by Watson Wyatt before the siteom reported that

employees’ preferences were evenly split betweenabB DC plang? Negative public
perception of the stock market, however, led onBf@of existing employees to choose the

% The Federal Midterm Rate is reported monthly &y Theasury Department, and establishes ratesddp#n
of money over a 3-9 year period.

% James, Joni. “New Florida Retirement Plan Mayude Market Option.”Miami Herald. November 21,
2001.

O Ferrera, Peter. “Pension Liberation for Floridadlicy Briefs. Americans for Tax ReformApril 18, 2000.
http://www.atr.org/policybriefs/041800pb_fl.html.

" Office of Program Policy Analysis and Governmertéuntability, “Florida Retirement System Fully
Funded and Valuation Met Standards”, Report No295April 2005

"2 Ferrera, Peter. “Pension Liberation for Florid@dlicy Briefs. Americans for Tax ReformApril 18, 2000.
http://www.atr.org/policybriefs/041800pb_fl.html
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new accounts between June 2002 and February 200@ingn$280 million in assefS.
Premiering at the end of the bear market limitedgbpularity of the new accounts, but they
are gaining, as 18% of new hires during 2004 eedaith the DC plaid? Significantly, since
September 2002, new-hire active enrollments in B@ plan have outpaced active
enrollment in the DB plan. “Active enrollments,bWwever, only account for 31% of all
enrollments, as 69% of new employees in 2004 didsetect a plan and were therefore
placed in the DB plan by defadh.

Current System

Under both plans, employees contribute nothingcafitributions are made by the
state. Existing employees were given a one-timegda&@0period during which to choose a
plan. New hires are permitted a 180-day grace @doefore being required to name their
choice of plan.

The DB System

* For 2004, employers paid 9.21% of payroll into B plan plus 0.94% into the
Retiree Health Insurance Subsidy, totaling 10.15f6salary for Regular Class
employees (90% of employees are Regular Class).

« Special-Risk classes (fire and police) have a 8lighigher payment for
disability insurance.

» Vesting period is 10 years for Regular Class anécBpRisk employees; full
benefits after 30 years with standard retiremerst @g62 (or 25 years for Special-
Risk employees with standard retirement age of 55).

« Senior Management Class vested after 7 years;déleCtass vested after 8
years.

* 3% cost of living adjustment (COLA) made each July.

* The benefit amount is calculated based on the famu

(Average of highest five years’ pay) x (creditaBkrvice years) x (Formula Factor),

Formula factor is currently 1.6% for Regular Claasg 3% for Special-Risk employees.

* A Regular Class worker retiring at age 62 with &ang of service would receive a
monthly benefit equal to 48% of the pay he or gteeived monthly during his or her
highest-paid five years of employment.

The DC System

» Contribution (9%) paid in full by employer.

* Cannot be supplemented by employee contributidreajgh workers can contribute
to employee-sponsored Section 457 deferred-compengdans.

» Vested after 12 months.

* Transition: If employee has eight years of senacemore, he or she can transfer
present value of future benefits under DB to a [BEoant.

3 SBA Florida (Ed.)2004 Update on Choice in the Florida Pension System. Fact Sheet. January, 12, 2005.
www.sbafla.com/pdf/news/2004%20Update%200n%20Chuoilfe
74 1 i
Ibid.
" Ibid.
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3. Michigan

Background

In 1996, Michigan moved its DB system to a DC moé&ehployees who began work
before March 31, 1997, could remain in the staBBsprogram, but could opt into the DC
system. Employees hired after that date were aatioally enrolled in the DC system.
Employees who left state work but returned wouldehtne option of re-enrolling in the DB
plan only if, when they were last employed by ttedes they were enrolled and fully vested
in the DB plan. In order to gain the support ofkars, the state offered early retirement as a
benefit of the DC system. Union officials estiméités brought a transition cost of $270
million.

Beyond these two systems, teachers, state judgdydice officers have their own
independent pension systems. The teachers’ syisterery similar in structure to the DB
system, while the judges’ system parallels the BGtesn. The police officers’ plan
represents a middle ground, with shorter vestingogs, earlier retirement, and a different
formula for benefit calculation.

Only 5% of employees eligible to stay in the DBtews have switched to DC. Like
many other DC systems, account performance hasmdrthe sluggish market. There are
no noteworthy studies showing the difference indbiémthat people have actually received.

The state is saving some money on the DC plan. aVkeage employer contribution
for the DB system is 10% of salary (ranging from-4086); under the DC plan, the
maximum contribution is 7%. If all employees etedlin the DC plan rather than the DB
plan, the state would save 3%-6% of payroll anyuall

The DB System
» About two-thirds of state employees participate.
* The employer makes all contributions, averaginguah0% annually.
* Full vesting period is 10 years.
* Employees can retire in one of two situations:
« 1) 55 years of age with 30 years of service, @@years of age with 10 years
of service
- Early retirement is available, but only to emplayeeith 15 to 30 years of
service and age 55; employee accepts reduced tenefi
« Special-risk employees may retire with full bersefitfter 25 years of service
at any age, or at age 50 with at least 10 yeasgmwice.
= Annual benefits are determined by the formula:
- Years of service x 1.5% x final average comp&on
« Final average compensation is the average salampheofemployee’s three
highest-paid consecutive years.
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« Formula for Special-risk employees varies slightly:
« Multiplier is 2.0%.
- Final average compensation is average salary vtiasyears, including
overtime, and bonuses.

As there is no employee contribution, employees leawe before vesting (10 years
of full-time service) receive no pension whatsoever
A Regular Class worker retiring at age 55 with 3fang of service credit would
receive a monthly benefit equal to 45% of his arfiral average compensation.
Members of this plan can also opt into a 401(k}#%r Deferred Compensation plan
for additional retirement savings.

The DC System

About one-third of state employees participate.

The state contributes 4% gross pay to an indivi@l(k) account for each
employee.

Employees can choose to contribute up to an additid0% of their salary to their
account. The state will match the first 3% of thesetributions.

Employees are immediately vested for their contidms, and after four years are
fully vested and own state contributions.

The state offers free classes to employees on @éails, basic and advanced
investing, and other topics in financial literacy.

Employees can choose among a state-selected fafrfilynds, or can opt to manage
the accounts themselves.
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Table 5: DB and DC Systems: Nebraska, Florida, Mhligan, and North Carolina

Nebraska Florida Michigan North Carolina
The DB Systems:
= 0, i
EmponEr 7.25% 4%-10% depending or Determined by State
I State = 0.7% + Actuary
State Contribution : 9.21% employee and _
actuarial matching contributiong (In Py 2003 =
recommendation 9 3.42%)
Employer
Employee Contribution 7.25% makes all 0%-3% 6%
contributions
Vesting Period 5 years 10 years 10 years 5 years
Re‘ure.ment with Ful Rule of 85* Rule of 85* Rule of 85* Rule of 85*
Benefits
Approximate 0 o o o
Replacement Rate** 60% 48% 45% 55%
The DC Systems:
0, 0, 0,
State Contribution 156% Of. em_ployee 9% 4% plus up to 3%
contribution matching
4.33%-4.8% Employer
Employee Contribution|  depending on pay makes all Optional 20% total

level

contributions

Vesting Period for
Ownership of State
Contributions

2 years

1 year

4 years

*Employees 55 years or older may retire with fnefits if their age plus years of

service equals 85.

*Based on retirement with full benefits undertstalan.
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APPENDIX 3: METHODOLOGY FOR CONSTRUCTING MODELS

1. Prototypical Workers

Our models examine nine prototypical employeesl sédrting salaries were kept

constant at $30,000.

2. Assumptions and Scenarios

Spends Entire Career as State Employee, Interrupts State Service on Two

No Interuptions Occassions: 2-Year Break & 6-Year Break

Starting Salary $30,000 Starting Salary $30,000
Starting Age 25 Starting Age 25
Years of Service 30 Years of Service 22
Retirement Age 55 Retirement Age 55
Years Receiving Benefits 28 Years Receiving Benefits 28
Spends Entire Career as State Employee, Interrupts State Service on Two

No Interuptions Occassions: 2-Year Break & 6-Year Break

Starting Salary $30,000 Starting Salary $30,000
Starting Age 30 Starting Age 27
Years of Service 30 Years of Service 25
Retirement Age 60 Retirement Age 60
Years Receiving Benefits 23 Years Receiving Benefits 23
Spends Entire Career as State Employee,

No Interuptions Leaves State Employment After 6 Years

Starting Salary $30,000 Starting Salary $30,000
Starting Age 35 Starting Age 25
Years of Service 30 Years of Service 6
Retirement Age 65 Retirement Age 65
Years Receiving Benefits 18 Years Receiving Benefits 18
Interrupts Career for 5 Years Leaves State Employment After 15 Years

Starting Salary $30,000 Starting Salary $30,000
Starting Age 25 Starting Age 25
Years of Service 25 Years of Service 15
Retirement Age 55 Retirement Age 65
Years Receiving Benefits 28 Years Receiving Benefits 18
Interrupts Career for 5 Years

Starting Salary $30,000

Starting Age 30

Years of Service 25

Retirement Age 60

Years Receiving Benefits 23

All employees were assumed to maximize their vaontontributions to DC and
hybrid accounts. Table 6, on the following pagenmarizes the contribution rates under
each system.
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Table 6: Common Assumption Used in Creating Models

Common Assumptions

Employee Contribution: DB System 6.00%
Employee Contribution: DC System 4.00%
Employer Contribution: DC System 8.00%
Employee Contribution: Hybrid System 6.00%
Employer Contribution: Hybrid System 6.00%
Starting Salary $30,000

It is important to note that starting salary doésc the size of total state costs.

For each of the nine prototypical workers, we exantheir experiences in the three
plans under two distinct scenarios: an Expected&@ceand a Conservative Scenario. In the
Expected Scenario, our assumptions are based tomitad precedent.

Under the Expected Scenario, the assumed ratetuhron the DB and DC systems
are based on the historical nominal returns of Bgta’'s DB and DC systems. Salaries are

assumed to increase at a pace slightly fasteritfflation.

Under the Conservative Scenario, inflation ratdargagrowth rate, and market
performance of the DB system match the assumptisesl by the North Carolina State
Treasury’s consulting actuary. The actuary useange of 5.45% to 12.08% for salary
growth rates to approximate how salaries change awmeaverage career. Our model is
unable to incorporate a dynamic salary growth ratée chose the lower bound in order to
minimize the differences between the scenarios.turBuanalysis might examine how
dynamic salary growth rates would affect results.

Table 7 summarizes the two scenarios:

Table 7: Employee Scenarios

Expected Conservative
Scenario Scenario

Inflation Rate 3.50% 3.75%
Salary Growth Rate 3.70% 5.50%
Market Performances of DB System 11.00% 7.25%
Market Performance of DC Accounts 6.00% 6.00%
Rate of Return on Annuity Principal* 4.00% 5.25%
Discount Rate for Employer Contributions* 3.50% 3.75%

*Used to determine costs of annuity at retirement
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3. Defined Benefit (DB) Model

The annual benefit under the DB model is calculaedollows. First, we average
the last four years’ salaries based off of yearsesice and assumed salary increases. The
average is then multiplied by the appropriate mlér (0.0182 if eligible for full benefits),
and by the years of service.

The annual benefit is guaranteed over the lifehefretiree. Since everyone dies, on
average, at their life expectancy, we assume thaf aur prototypical workers die at their
life expectancy as well. Like the State Treasupgssulting actuary, we refer to the 1983
Group Annuity Mortality Tables set forward one yéardetermine the number of years that
the beneficiary will be receiving benefits. Givdae number of years benefits are likely to be
paid, and the size of the annual benefit, it issgide to calculate the cost of an annuity. We
used the following formula to calculate that cost:

f*!'=“{. Cllra)” 1 (_[ L (+g)T }

r-g r-g (1+r)7 Lr-g (r—g)(1+r)7

wherePV is the present value of the annuiyjs the annual retirement payments
the real rate of return on annuity principgls the growth rate of payments (inflation), ahd
is the number of years the retiree receives benefit

Because North Carolina has traditionally grantedL8®© consistent with inflation,
our annuity increases the guaranteed annual bemefthe inflation rate each year. To
determine total state cost, we subtract the vafubeeoemployee contributions at the year of
retirement from the cost of the required annuityl éhen discount for inflation to put the
number in present dollar terms.

The end result is illustrated in Table 8 on théofwing page.
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Table 8: Sample Output of DB Model

Variables
Initial Salary
Starting Age
Years of Service
Retirement Age
Years Receiving Benefits

DB Benefits

Last Four Years' Compensation

($77,156 + $80,011 + $82,971 + $86,041) $326,178.46
Average Final Comp $81,544.61
Multiplier 0.0182
Multiplier x Average Final Comp $1,484.11
Annual Benefit $44,523.36
Monthly Benefit $3,710.28
Replacement Ratio 0.52

4. Defined Contribution (DC) Model

The DC model examines the annual performance oéraployee in the system,
tracking wages, employee contributions, employentrdoutions, and assets in the DC
Table 9, on the next pag@niexample of the model output for a

retirement account.
hypothetical employee.
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$30,000

25 years
30 years
55 years
28 years

DB Costs

Required Annuity

) 509,927.91
(Retirement Year Dollars) $
Employee Contributions

: 515,893.67
(Retirement Year Dollars) $
Cost of Annuity

. 5,965.76
(Retirement Year Dollars) ® )
Cost of Annuity

2,125.47
(Current Dollars) ® )



Table 9: Sample Output of DC Model

Variables
Initial Salary $30,000
Starting Age 25 years
Years of Service 30 years
Retirement Age 55 years
Years Receiving Benefits 28 years
Employee Employee Employer
Contribution  Contribution Contribution Rate of Assets at
Year Wage (%) (%) (4% + matching) Return Year End
2007 $30,000.00 4.00% $1,200.00 $2,400.00 6.00% $3,699.00
2008 $31,110.00 4.00% $1,244.40 $2,488.80 6.00% $7,756.80
2009 $32,261.07 4.00% $1,290.44 $2,580.89 6.00% $12,200.00
2010 $33,454.73 4.00% $1,338.19 $2,676.38 6.00% $17,056.97
2011 $34,692.55 4.00% $1,387.70 $2,775.40 6.00% $22,357.98
2012 $35,976.18 4.00% $1,439.05 $2,878.09 6.00% $28,135.32
2013 $37,307.30 4.00% $1,492.29 $2,984.58 6.00% $34,423.43
2014 $38,687.67 4.00% $1,547.51 $3,095.01 6.00% $41,259.03
2015 $40,119.11 4.00% $1,604.76 $3,209.53 6.00% $48,681.25
2016 $41,603.52 4.00% $1,664.14 $3,328.28 6.00% $56,731.84
2017 $43,142.85 4.00% $1,725.71 $3,451.43 6.00% $65,455.27
2018 $44,739.13 4.00% $1,789.57 $3,579.13 6.00% $74,898.92
2019 $46,394.48 4.00% $1,855.78 $3,711.56 6.00% $85,113.29
2020 $48,111.08 4.00% $1,924.44 $3,848.89 6.00% $96,152.19
2021 $49,891.19 4.00% $1,995.65 $3,991.30 6.00% $108,072.90
2022 $51,737.16 4.00% $2,069.49 $4,138.97 6.00%  $120,936.47
2023 $53,651.44 4.00% $2,146.06 $4,292.11 6.00% $134,807.88
2024 $55,636.54 4.00% $2,225.46 $4,450.92 6.00%  $149,756.33
2025 $57,695.09 4.00% $2,307.80 $4,615.61 6.00% $165,855.52
2026 $59,829.81 4.00% $2,393.19 $4,786.38 6.00%  $183,183.87
2027 $62,043.51 4.00% $2,481.74 $4,963.48 6.00% $201,824.86
2028 $64,339.12 4.00% $2,573.56 $5,147.13 6.00%  $221,867.37
2029 $66,719.67 4.00% $2,668.79 $5,337.57 6.00% $243,405.95
2030 $69,188.30 4.00% $2,767.53 $5,535.06 6.00%  $266,541.22
2031 $71,748.27 4.00% $2,869.93 $5,739.86 6.00% $291,380.25
2032 $74,402.95 4.00% $2,976.12 $5,952.24 6.00%  $318,036.95
2033 $77,155.86 4.00% $3,086.23 $6,172.47 6.00% $346,632.49
2034 $80,010.63 4.00% $3,200.43 $6,400.85 6.00%  $377,295.75
2035 $82,971.02 4.00% $3,318.84 $6,637.68 6.00% $410,163.82
2036 $86,040.95 4.00% $3,441.64 $6,883.28 6.00%  $445,382.50
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To determine the annual benefit, we use the folhgvannuity formula:

C 1+ .[l (1+g)? }

PV = - S — ,
r-g  r-g (1+r)? g (r—g)(1+r)]

&=

In this example, we solve f@ (the annual retirement payment) instead of PV.i$V
known by the employee’s final “Assets at End of ¥dm this case, $445,382.50).

Total state costs under the DC system are detedrinyediscounting the annual
contributions for inflation, and summing them.

In the models presented in Appendix 5, we deterrtiieerate of return required on
the DC accounts that would result in a replacematat equal to the DB system. This is a
process of deduction. The assumed market perfarentor DC accounts is raised until the
replacement rate of the DC or hybrid system eqimseplacement rate of the DB system.
The state contribution percentage required to nmegkcement rates of the DC system equal
to the DB replacement rate (see Appendix 5) isrdeteed in the same manner.

5. Hybrid Model

As our hybrid system is a “safety net” system, ribmises a guaranteed retirement
benefit equal to one-third of what the employee Mdwave received under a traditional DB
plan. It also features an add-on DC-style accoudt.such, our hybrid model largely builds
upon the results of our DB and DC models.

To determine the size of the DB portion of the hylsystem, the annual benefit
calculated in the DB model is multiplied by onexthi As with the DB system, we then
determine the total annuity size required to pay glnaranteed annual benefit. Next, we
determine total state costs of the DB portion bptsacting the value of the employee
contributions at the year of retirement from thestcof the required annuity, and then
discounting for inflation to put the number in prasdollar terms.

The DC portion of the hybrid system is calculatsthg the same methodology as in

our DC model. Table 10, on the following page,viites an example of the model output
for a hypothetical employee (same one used in Biekample).
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Table 10: Sample Output of Hybrid DB/DC Model

Variables
Initial Salary $30,000
Starting Age 25 years
Years of Service 30 years
Retirement Age 55 years

Years Receiving Benefits 28 years

DB Portion DC Portion
Employee Employee Employee Employee Employer

Contribution  Contribution Rate of Assets at Contribution  Contribution  Contribution Rate of Assets at
Year Wage (%) %) Return  Year End (%) %) (matching) Return  Year End
2007  $30,000.00 2.00% $600.00 11.00%  $630.25 4.00% $1,200.00 $1,200.00 6.00%  $2,466.00
2008  $31,110.00 2.00% $622.20 11.00% $1,353.15 4.00% $1,244.40 $1,244.40 6.00%  $5,171.20
2009  $32,261.07 2.00% $645.22 11.00% $2,179.74 4.00% $1,290.44 $1,290.44 6.00%  $8,133.33
2010  $33,454.73 2.00% $669.09 11.00% $3,122.34 4.00% $1,338.19 $1,338.19 6.00% $11,371.31
2011  $34,692.55 2.00% $693.85 11.00% $4,194.63 4.00% $1,387.70 $1,387.70 6.00% $14,905.32
2012  $35,976.18 2.00% $719.52 11.00% $5,411.84 4.00% $1,439.05 $1,439.05 6.00% $18,756.88
2013  $37,307.30 2.00% $746.15 11.00%  $6,790.91 4.00% $1,492.29 $1,492.29 6.00% $22,948.95
2014  $38,687.67 2.00% $773.75 11.00%  $8,350.67 4.00% $1,547.51 $1,547.51 6.00% $27,506.02
2015  $40,119.11 2.00% $802.38 11.00% $10,112.08 4.00% $1,604.76 $1,604.76 6.00% $32,454.17
2016  $41,603.52 2.00% $832.07 11.00% $12,098.43 4.00% $1,664.14 $1,664.14 6.00% $37,821.23
2017  $43,142.85 2.00% $862.86 11.00% $14,335.62 4.00% $1,725.71 $1,725.71 6.00% $43,636.84
2018  $44,739.13 2.00% $894.78 11.00% $16,852.43 4.00% $1,789.57 $1,789.57 6.00% $49,932.61
2019  $46,394.48 2.00% $927.89 11.00% $19,680.87 4.00% $1,855.78 $1,855.78 6.00% $56,742.19
2020  $48,111.08 2.00% $962.22 11.00% $22,856.50 4.00% $1,924.44 $1,924.44 6.00% $64,101.46
2021  $49,891.19 2.00% $997.82 11.00% $26,418.85 4.00% $1,995.65 $1,995.65 6.00% $72,048.60
2022  $51,737.16 2.00% $1,034.74 11.00% $30,411.83 4.00% $2,069.49 $2,069.49 6.00% $80,624.31
2023  $53,651.44 2.00% $1,073.03 11.00% $34,884.26 4.00% $2,146.06 $2,146.06 6.00% $89,871.92
2024  $55,636.54 2.00% $1,112.73 11.00% $39,890.36 4.00% $2,225.46 $2,225.46 6.00% $99,837.56
2025  $57,695.09 2.00% $1,153.90 11.00% $45,490.38 4.00% $2,307.80 $2,307.80 6.00% $110,570.35
2026  $59,829.81 2.00% $1,196.60 11.00% $51,751.25 4.00% $2,393.19 $2,393.19 6.00% $122,122.58
2027  $62,043.51 2.00% $1,240.87 11.00% $58,747.32 4.00% $2,481.74 $2,481.74 6.00% $134,549.91
2028  $64,339.12 2.00% $1,286.78 11.00% $66,561.18 4.00% $2,573.56 $2,573.56 6.00% $147,911.58
2029  $66,719.67 2.00% $1,334.39 11.00% $75,284.58 4.00% $2,668.79 $2,668.79 6.00% $162,270.63
2030  $69,188.30 2.00% $1,383.77 11.00% $85,019.41 4.00% $2,767.53 $2,767.53 6.00% $177,694.15
2031  $71,748.27 2.00% $1,434.97 11.00% $95,878.86 4.00% $2,869.93 $2,869.93 6.00% $194,253.50
2032  $74,402.95 2.00% $1,488.06 11.00% $107,988.61 4.00% $2,976.12 $2,976.12 6.00% $212,024.64
2033  $77,155.86 2.00% $1,543.12 11.00% $121,488.28 4.00% $3,086.23 $3,086.23 6.00% $231,088.33
2034  $80,010.63 2.00% $1,600.21 11.00% $136,532.88 4.00% $3,200.43 $3,200.43 6.00% $251,530.50
2035  $82,971.02 2.00% $1,659.42 11.00% $153,294.58 4.00% $3,318.84 $3,318.84 6.00% $273,442.55
2036  $86,040.95 2.00% $1,720.82 11.00% $171,964.56 4.00% $3,441.64 $3,441.64 6.00% $296,921.67

Note that in the hybrid model, the Employer Conttibn to the DC portion matches
the Employee Contribution. We follow the same stap in the DC model to determine
annual benefits and total state costs for the Dd@groof the hybrid system.

Following these steps, the benefits and costs i eartion of the hybrid system are

summed in order to provide the total annual bentftal employee contributions, and total
state costs under the hybrid system.
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Appendix 4: Transition Cost Estimate

In determining the transition cost, we used a santpbugh functional model. The
analysis is severely limited, however, by the amadravailable data.

In this calculation, we assumed that the switchmfrdefined benefit to defined
contribution was mandatory for all employees. [Qoso provides an upper bound on the
transition cost. We treat the past contributiohthe total workforce as if they would have
been matched by the state and placed in indivib@hccounts. We use the average career
length (10.4 years) of all current state employ®e2004° and their average saldfyto
determine the amount which would have been puttheto individual DC accounts. We use
a compound interest formula to simulate the woiitlihese accounts. The value of these
accounts is used as the initial value of each eyegle DC account. The total transition cost
for the system is then determined by multiplyings tamount with the number of active
employees (see Table 11).

Table 11: Transition Costs for State to Switch froma DB to DC System*

Parameter State Employees State Teachers
Number of Employees (2002) 159,265 134,480
Average Annual Salary $34,979 $35,140
Contribution Rate 10% 10%
Rate of Return 7.25% 7.25%
Cost for Individual Employee $45,570 $52,077
Subtotal Costs $7.26 billion $7.00 hillion
Total Approximate Cost $14.26 billion

*Source: Actuarial Reports, State of North Carali2003.

The calculated costs total $14.3 billion. The ectgd costs are twice as high as the
$7.1 billion of assets currently in the DB furflds.This gap can be explained best with an
analogy to a saving and loans bank. Although & lmaight be financially healthy, it would
not be able satisfy all the claims if all of itsstomers withdrew their savings at once. In a
case of a switch of all employees, the state hashae all claims immediately instead of
paying yearly instalments to the newly retired.

One can assume that the actual accrued claimggirerh First, employees at the end
of a 30-year career have higher benefits under asp®em than under a DC system.
Although the legal implications are not clear, stlikely that this economic loss must be
balanced if the state is making the switch mangatddur calculations do not account for
this factor. Second, the existing DB system inekidurvivor and disability benefits, and
additionally, guarantees payments until the dedthretirees. These promises have a
guantifiable value, and would have to be includethe initial DC accounts.

8 North Carolina Office of State Employees (httpuiim.osp.state.nc.us/data/stats/start.htm).
We assume the average career length for teachirs same.

7 Own calculation based on the Report of the Stateiay.

'8 State Actuary Report 2003.
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APPENDIX 5: RESULTS OF MODELING PENSION PLANS

Our models examine a series of prototypical workdfer each prototypical worker,
we examine their experiences in the three plan®mutwio distinct scenarios: an Expected
Scenario and a Conservative Scenario. In the Eggefcenario, our assumptions are based
on historical precedent. In the Conservative Sgenave use North Carolina’s actuarial
assumptions. Both scenarios are summarized below:

Expected Conservative

Assumptions Scenario  Scenario
Inflation Rate 3.50% 3.75%
Salary Growth Rate 3.70% 5.50%
Market Performances of DB System 11.00% 7.25%
Market Performance of DC Accounts 6.00% 6.00%
Rate of Return on Annuity Principal* 4.00%  5.25%
Discount Rate for Employer Contributions* 3.50% 3.75%

*Used to determine costs of annuity at retirement
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Criterion 1: Maintain or Increase Retirement Bend§

Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

$30,000
25
30
55
28
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$44,52: $17,64. $26,60: $71,53¢ $25,46° $40,82«
0.52 0.21 0.31 0.5C 0.1¢ 0.2¢€
$96,040 $64,026 $96,040 $130,384 $86,923 $130,38
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 11.50% 11.50% N/A 12.45% 12.45%

c—3

Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion"

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

I~

$30,000
30
30
60
23
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$44,52: $21,22! $28,99: $71,53¢ $29,97! $43,83(
0.5z 0.2t 0.34 0.5C 0.21 0.31
$96,040 $64,026 $96,040 $130,384 $86,923 $130,381
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 10.50% 10.50% N/A 11.50% 11.50%
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Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary $30,000
Starting Age 35
Years of Service 30
Retirement Age 65
Years Receiving Benefits 18
Expected Scenario Conservative Scenario

DB System DC System Hybrid System DB System DC System Hybrid System
Last Income $86,041 $86,041 $86,041 $141,724 $141,724 $141,72
Annual Benefit $44,52! $26,80: $32,70¢ $71,53¢ $37,01° $48,52:
Replacement Rat 0.5Z 0.31 0.3¢ 0.5C 0.2€ 0.34
Total Nominal Employee Contributions $96,040 $64,026 $96,040 $130,384 $86,923 $130,381
Assumed Return on Contributions 11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
Required Return on DC Portion" N/A 9.10% 9.10% N/A 10.20% 10.20%

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.
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Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion’

Prototypical Worker Who Interrupts Career for 5 Years

$30,000
25
25
55
28
Expected Scenario Conservative Scenario
DB Systent DC System | Hybrid System DB Systent DC System | Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,7244
$25,97. $14,23! $18,14¢ $41,73( $21,07: $27,95¢
0.3C 0.17 0.21 0.2€ 0.1 0.2C
$84,418 $56,279 $84,418 $117,254 $78,169 $117,254
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 9.90% 9.90% N/A 10.70% 10.70%

! Benefit reduced due to early retirment (multiplier reduced from 0.0182 to 0.01274).

2 Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion"

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

Prototypical Worker Who Interrupts Career for 5 Years

$30,000
30
25
60
23
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,7244
$37,10: $17,12° $23,78! $59,61! $24,80: $36,40°
0.4z 0.2C 0.2¢ 0.4z 0.1¢ 0.2¢
$84,418 $56,279 $84,418 $117,254 $78,169 $117,254
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 10.90% 10.90% N/A 12.00% 12.00%
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Prototypical Worker Who Interrupts State Service onTwo Occassions: 2-Year Break & 6-Year Break

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions

Required Return on DC Portion”

$30,000
25
22
55
28
Expected Scenario Conservative Scenario
DB Systent DC System Hybrid System DB Systent DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$22,85! $12,30: $15,81¢ $36,72: $18,46! $24,55:
0.27 0.14 0.1¢ 0.2¢€ 0.1z 0.17
$76,670 $51,113 $76,670 $108,005 $72,003 $108,00%
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 10.20% 10.20% N/A 11.00% 11.00%

! Benefit reduced due to early retirment (multiplieduced from 0.0182 to 0.01274).
2 Return on DC accounts required to make replacenaged of DC and Hybrid systems equal to DB repltes# rate.

Prototypical Worker Who Interrupts State Service on Two Occassions: 2-Year Break & 6-Year Break

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion’

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

$30,000
27
25
60
23
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$95,949 $95,949 $95,949 $166,418 $166,418 $166,41
$41,37! $19,35¢ $26,69¢ $70,00: $29,19( $42,79:
0.4z 0.2C 0.2¢ 0.4z 0.1¢€ 0.2¢
$93,332 $62,221 $93,332 $136,425 $90,950 $136,42%
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A 10.50% 10.50% N/A 11.60% 11.60%
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Prototypical Worker Who Leaves State Employment Afer 6 Years

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion"

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

$30,000
25
6
65
18
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$35,976 $35,976 $35,976 $39,209 $39,209 $39,209
$3,72: $12,27¢ $9,42¢ $3,95¢ $14,02: $10,66°
0.1C 0.34 0.2€ 0.1C 0.3€ 0.27
$11,850 $7,900 $11,850 $12,398 $8,266 $12,398
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A N/A N/A N/A N/A N/A

Prototypical Worker Who Leaves State Employment Afer 15 Years

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income
Annual Benefit

Replacement Rat

Total Nominal Employee Contributions
Assumed Return on Contributions
Required Return on DC Portion’

! Return on DC accounts required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

$30,000
25
15
65
18
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$49,891 $49,891 $49,891 $63,483 $63,483 $63,483
$12,90¢ $27,91: $22,91( $16,02: $34,32: $28,22!
0.2€ 0.5¢€ 0.4€ 0.2 0.54 0.44
$35,249 $23,500 $35,249 $40,336 $26,890 $40,336
11.00% 6.00% 7.67% 7.25% 6.00% 6.42%
N/A N/A N/A N/A N/A N/A
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Criterion 2: Maintain or Reduce State Contribution® a Pension System

Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total State Cost (Present Valug)

State Contribution Rate

Level Replacement Rate State Contribution (%)

—

$30,000
25
30
55
28
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$44,52: $17,64: $26,60: $71,53¢ $25,46° $40,82:
0.5z 0.21 0.31 0.5C 0.1¢ 0.2¢€
-$2,125 $71,550 $35,067 $297,828 $89,376 $143,96
6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
N/A 26.50¥% 18.30% N/A 29.50¥% 20.50%

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 State contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary

Starting Age

Years of Service
Retirement Age

Years Receiving Benefits

Last Income

Annual Benefit

Replacement Rat

Total State Cost (Present Valug)

State Contribution Rate

Level Replacement Rate State Contribution (%)

o>

$30,000
30
30
60
23
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$44,52: $21,22! $28,99: $71,53¢ $29,97! $43,83(
0.5z 0.2t 0.34 0.5C 0.21 0.31
-$14,616 $71,550 $30,903 $249,554 $89,376 $127,87
6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
N/A 21.50¥% 14.80% N/A 24.50% 17.10%

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 state contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.
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Prototypical Worker Who Spends Entire Career as Stee Employee, No Interuptions

Starting Salary $30,000
Starting Age 35
Years of Service 30
Retirement Age 65
Years Receiving Benefits 18
Expected Scenario Conservative Scenario

DB System DC System Hybrid System DB System DC System Hybrid System
Last Income $86,041 $86,041 $86,041 $141,724 $141,724 $141,72
Annual Benefit $44,52: $26,80: $32,70¢ $71,53¢ $37,01° $48,52:
Replacement Rat 0.5z 0.31 0.3¢ 0.5C 0.2¢ 0.34
Total State Cost (Present Valug) -$32,337 $71,550 $24,996 $192,570 $89,376 $108,87
State Contribution Rate 6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
Level Replacement Rate State Contribution (%) N/A 16.00¥% 11.30¥% N/A 19.20¥% 13.40¥%

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 State contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.
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Starting Salary
Starting Age
Years of Service
Retirement Age

Years Receiving Benefits

Last Income
Annual Benefit
Replacement Rat

Total State Cost (Present Valug)
State Contribution Rate
Level Replacement Rate State Contribution (%)

Prototypical Worker Who Interrupts Career for 5 Years

$30,000
25
25
55
28
Expected Scenario Conservative Scenario
DB Systent DC System | Hybrid System DB Systent DC System | Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$25,97: $14,23! $18,14¢ $41,73( $21,07: $27,95¢
0.3C 0.17 0.21 0.2¢ 0.1% 0.2C
-$34,477 $59,798 $18,407 $147,975 $76,369 $87,50
6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
N/A 18.00% 12.60% N/A 19.70% 13.80%

! Benefit reduced due to early retirment (multiplier reduced from 0.0182 to 0.01274).
2 Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
% State contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

Starting Salary
Starting Age
Years of Service
Retirement Age

Years Receiving Benefits

Last Income
Annual Benefit
Replacement Rat

Total State Cost (Present Valug)
State Contribution Rate
Level Replacement Rate State Contribution (%)

Prototypical Worker Who Interrupts Career for 5 Years

$30,000
30
25
60
23
Expected Scenario Conservative Scenario
DB System DC System Hybrid System DB System DC System Hybrid System
$86,041 $86,041 $86,041 $141,724 $141,724 $141,72
$37,10: $17,12° $23,78! $59,61! $24,80: $36,40°
0.4z 0.2C 0.2¢ 0.4z 0.1¢ 0.2€
$533 $59,798 $30,077 $210,207 $76,369 $108,25
6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
N/A 22.00¥% 15.30% N/A 24.90¥% 17.20%

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 State contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.
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Prototypical Worker Who Interrupts State Service onTwo Occassions: 2-Year Break & 6-Year Break

Starting Salary $30,000
Starting Age 25
Years of Service 22
Retirement Age 55
Years Receiving Benefits 28
Expected Scenario Conservative Scenario

DB Systent DC System Hybrid System DB Systent DC System Hybrid System
Last Income $86,041 $86,041 $86,041 $141,724 $141,724 $141,72
Annual Benefit $22,85! $12,30: $15,81¢ $36,72! $18,46¢ $24,55;
Replacement Rat: 0.27 0.14 0.1¢ 0.2€ 0.1% 0.17
Total State Cost (Present Valué) -$24,656 $52,710 $18,137 $131,320 $68,194 $77,87
State Contribution Rate 6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
Level Replacement Rate State Contribution (%) N/A 18.50% 12.90% N/A 19.90% 13.90%

! Benefit reduced due to early retirment (multiplieduced from 0.0182 to 0.01274).
2 Difference between employee contributions and #ycast (DB), or present value of employer conitibns (DC).
3 State contribution required to make replacememsraf DC and Hybrid systems equal to DB replacéenmse.

Prototypical Worker Who Interrupts State Service onTwo Occassions: 2-Year Break & 6-Year Break

Starting Salary $30,000
Starting Age 27
Years of Service 25
Retirement Age 60
Years Receiving Benefits 23
Expected Scenario Conservative Scenario

DB System DC System Hybrid System DB System DC System Hybrid System
Last Income $95,949 $95,949 $95,949 $166,418 $166,418 $166,41
Annual Benefit $41,37" $19,35¢ $26,69¢ $70,00: $29,19( $42,79:
Replacement Rat: 0.4% 0.2C 0.2¢ 0.4z 0.1¢ 0.2€
Total State Cost (Present Valu€) -$9,895 $60,096 $26,749 $220,133 $79,850 $113,30
State Contribution Rate 6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
Level Replacement Rate State Contribution (%) N/A 21.50¥% 15.10% N/A 24.80¥% 17.20%

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 state contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

60



Prototypical Worker Who Leaves State Employment Afer 6 Years

Starting Salary $30,000
Starting Age 25
Years of Service 6
Retirement Age 65
Years Receiving Benefits 18
Expected Scenario Conservative Scenario

DB System DC System Hybrid System DB System DC System Hybrid System
Last Income $35,976 $35,976 $35,976 $39,209 $39,209 $39,209
Annual Benefit $3,72: $12,27¢ $9,42¢ $3,95¢ $14,02: $10,66°
Replacement Rat: 0.1C 0.34 0.2¢€ 0.1C 0.3¢ 0.27
Total State Cost (Present Valu€) -$133,527 $13,980 -$37,519 -$25,999 $14,478 -$1,427
State Contribution Rate 6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
Level Replacement Rate State Contribution (%) N/A N/A N/A N/A N/A N/A

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 state contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.

Prototypical Worker Who Leaves State Employment Afer 15 Years

Starting Salary $30,000
Starting Age 25
Years of Service 15
Retirement Age 65
Years Receiving Benefits 18
Expected Scenario Conservative Scenario

DB System DC System Hybrid System DB System DC System Hybrid System
Last Income $49,891 $49,891 $49,891 $63,483 $63,483 $63,483
Annual Benefit $12,90¢ $27,91: $22,91( $16,02: $34,32: $28,22:
Replacement Rat 0.2¢ 0.5¢ 0.4¢ 0.2 0.5 0.44
Total State Cost (Present Value) -$240,823 $35,257 -$62,646 -$40,415 $39,111 $6,084
State Contribution Rate 6.50% 8.00% 6.00% 6.50% 8.00% 6.00%
Level Replacement Rate State Contribution (%) N/A N/A N/A N/A N/A N/A

! Difference between employee contributions and annuity cost (DB), or present value of employer contributions (DC).
2 State contribution required to make replacement rates of DC and Hybrid systems equal to DB replacement rate.
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