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ABSTRACT

Traditional DB pension plans are gradually losing their dominance in Kenya like
many other occupational pension systems of many countries. Over the past few
decades there has been a gradual shift towards DC pensions and, in some
countries, DC plans now account for the majority of invested assets in private
sector occupational pension plans. The most frequently quoted reasons are: Cost
control, in the sense that an employer's obligation to a DC plan can be predicted
up front, based on the contribution formula used, easier administration for DC
plans, and difficulty in communicating the benefits provided by a DB plan. While all
these are legitimate reasons, they are all reasons from an employer's perspective.
Traditionally, the employer makes all decisions concerning retirement benefit
arrangements. The ultimate choice of benefits often reflects the interest of the
employer, even though Employee Retirement Income Security Act and the Pension
Benefits Acts stress that retirement plans are solely for the benefit of the

employees.

DB and DC plans have significantly different characteristics with respect to
their cost and the benefits offered to the employees. How well they succeed must
be judged in the context of their cost effectiveness and the benefit they provide to
the employee. In this paper, we intend to approach the subject from both the
perspective of the employee and employer welfare. We shall focus on the cost
involved in DB Plan and DC Plan. We will then also compare the values of benefits

they will provide to an employee.
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Chapter 1

1.0 INTRODUCTION

l.IBackground

Although employer pension programs vary in design they are usually classified
into two broad types: defined contribution and defined benefit. Under a
defined contribution (DC) plan each employee has an account into which the
employer and, if it is a contributory plan, the employee make regular
Contributions. Benefit levels depend on the total contributions and investment
earnings of the accumulation in the account. Often the employee has some
choice regarding the type of assets in which his accumulation is invested and
can easily find out what its value is at any point in his working career.
Defined contribution plans are in effect tax deferred savings accounts in trust

for the employees, and are by definition fully funded.

In a defined benefit (DB) plan the employee's pension benefit entitlement is
determined by a formula which takes into account years of service for the

employer and, in most cases, wage or salary.



1.1 Objectives

DB and DC plans have significantly different characteristics with respect to
their cost and the benefits offered to the employees. How well they succeed must
be judged in the context of their cost effectiveness and the benefit they provide to
the employee. In this paper, we intend to approach the subject from both the
perspective of the employee and employer welfare. We shall focus on the cost
involved in the arrangements as a percentage of the payroll. We will then also

compare the values of benefits they will provide to an employee.

1.2 Research Hypothesis
Our research hypothesis is that DB plan is more cost effective and for a given level
of contribution the DB Plan can yield better benefits than a DC Plan.

/



Chapter 2

2.0 LITRATURE REVIEW

2.1 Defined Contribution Plans

The DC arrangement is the conceptually simpler retirement plan. According to
Scott(1999), The employer, and sometimes also the employee, make regular
contributions Into the employee's retirement account. The contributions are
usually specified as a predetermined fraction of salary, although that fraction
need not be constant over the course of a career.

Contributions from both parties are tax deductible, and investment income
accrues tax free. Often the employee is given a choice as to how his account is to
be invested. In principle, contributions may be Invested in any security, although
In practice most plans limit investment options to various bond, stock and
money market funds. At retirement, the employee either receives a lump sum
or an annuity, the size of which depends upon the accumulated value of the
funds in the retirement account. The investment risk and investment rewards
are assumed by each individual/employee/retiree and not by the
Sponsor/employer, and these risks may be substantial (Cannon lan

-2012) The employee thus bears all of the investment risk; the retirement
account is by definition fully funded, and the firm has no obligation beyond

making its periodic contributions.



Valuation of the DC plan is straightforward: simply measure the market value of the
assets held in the retirement account. However, as a guide for personal financial
planning, the DC plan sponsor often provides workers with the indicated size of a
life annuity starting at retirement age that could be purchased now with the
accumulation in their account under different scenarios. The actual size of the
retirement annuity will of course, depend upon the realized investment
performance of the retirement fund, the interest rate at retirement, and the

ultimate wage path of the employee.

Examples of DC plans include United States Individual Retirement Accounts (IRAS)
and 401(k) plans, the UK's personal pensions and proposed National Employment
Savings Trust (NEST), Germany's Riester plans, Australia's Superannuation system
and New Zealand's KiwiSaver scheme. Individual pension savings plans also exist in
Austria, Czech Republic, Denmark, Greece, Finland, Ireland, Netherlands, Slovenia

and Spain (Economic Policy Committee and the European Commission -2006)

*



2.2 Defined Benefit Plans

According to Scott (1999), a traditional defined benefit (DB) plan is a pension plan
iIn which the benefit on retirement is determined by a set formula, rather than
depending on investment returns. In the US the internal revenue code (1939)
specifies a defined benefit plan to be any pension plan that is not a defined
contribution plan (see above) where a defined contribution plan is any plan with
individual accounts .These retirement plans are sponsored by the employers. For
each year of service, the employer promises to provide a definite benefit to the
employee, which commences upon the employee's retirement, and continues as
long as he/she lives. The plan usually also provides some ancillary benefits such as
early retirement subsidies, death, disability, and termination benefits. It may also
provide cost of living increases for benefits after retirement. There are different
types of DBs. However, the benefits are all designed to reflect the economic
environment at the retirement age. The amount of retirement benefits is intended
to replace a certain percentage of earnings immediately before retirement. The

three major types of DB plans are:



2.2.1 Flat Dollar Plans

These plans provide a fixed amount of retirement benefits for each year of service.
The benefit rate reflects the current economic situation only (Micheal - 2009).
Thus, nominally, the benefit is not tied to the situation at retirement. However,
through union negotiations or otherwise, the benefit rates are continually updated
to the new economic situations. Consequently, the final retirement benefits are

related to the situation at retirement.

2.2.2 Career Average Pay Plans

These plans provide retirement benefits each year based on the pay for that year
(Micheal - 2009). Again, nominally these plans do not fully reflect the economic
situation at retirement. However these plans usually get career average updates at
regular intervals. At each update, benefits for all past service are increased to
reflect pay close to the date of the update. However, if the career average pay plan

IS never updated, the retirement benefits provided by the plan will be inadequate.



2.2.3 Final Average Pay Plan

The majority of non-union plans are final average pay plans. Each year the
participant earns retirement benefits which reflect pay close to the retirement dat$
(Micheal - 2009). The retirement benefits provided by such plans are explicitly tied
to the economic conditions at the retirement age, unlike the implicit schemes of
the other types of DB plans.

Consider an hypothetical employee who starts working at age 25 with an initial pay
of $40,000. The DB pension plan provides a benefit of 1.5% of final pay for each
year of service. Normal retirement age is 65. If the employee stays with the same
employer throughout entire career and his/her pay increase at 5.5 % each year, the
pay increases from $40,000 at age 25 t0$323,000 before retirement, and the

retirement benefit accumulates to $194,000 at retirement.



Chapter 3

3.0 METHODOLOGY, APPLICATION AND RESULTS

3.1 Model Assumption

Our model is based on a hypothetical newly-hired female aged 30 on the starting
date of her employment with an initial pay of $1,5400. She continues working until
age 60.

Thus, the length of the career is 30 years.

We make the following assumptions;

She dies at the age of 80 years
She never marries
Her salary increases at the rate of 4% p.a

We define investment returns to be 8% net of fees.

We shall use the final average pay plan as the representative of DB plans
providing a benefit of 1.5% of final pay for each year of service.

The DC Plan provides a lump sum benefit which our employee splits to equal
30 annual amounts.



By their final year of work, her salary has reached $50,000, having grown by about
4% percent each year as shown below.

fv=((1 +i)n) *pv

Where:

* FV = Future Value ( Final salary after 30 years)
* PV = Present Value ( Starting Salary)

* i= Rate ofsalary increase

e n=number of periods (30 years)

Next, we define a target retirement benefit that, combined

with Social Security benefits, will allow her to achieve generally accepted standards
of retirement adequacy. The plan provides a benefit in retirement equal to
$26,684 per year or $2,224 per month. A cost of living adjustment is provided to
ensure the benefit maintains its purchasing power during retirement. Thus, the
nurse will receive a benefit equal to 53% of her final year's salary that adjusts with
inflation, which we estimate at 2.8% per year. With this benefit and Social Security
benefits, each nurse can expect to receive roughly 83% of her pre-retirement
income - a level of retirement income that can be considered adequate, but not

extravagant.



3.2 Modeling the cost of DB Plan and DC Plan
3.2.1 A model of DB Plans

Then, on the basis of all these inputs, we calculate the contribution that will be
required to fund our target retirement benefit through the DB plan over the

course of her career. We calculate as shown below the amount required at
age 60 that would be required to be set aside for the our employee, to provide a
modest

retirement benefit of about $2,224 per month cost to fund the target

retirement benefit under the DB Plan is about $272,000.

an-| = (i-vn/i
There fore,

Ordinary Annuity

Where;

C=%2,224
i = 1.081/12 1= 0.00643403
n=12X?20

We express this amount as a level percent of payroll over a career
(Appendix ). We get it is 10 % of payroll each year as shown figure 1



3.2.2 A model of DC Plans

Modeling the cost of the target retirement benefit in the DC plan requires some
adjustments based on what we know about how DC plans differ from DB plans.
First, because employees are not provided with an annuity benefit at retirement
under the DC plan, we determine the size of the lump sum amount that an
individual would need to accumulate by their retirement date in order to fund a
retirement benefit equivalent to that provided by the DB plan (including inflation
adjustments).

We calculate as shown below the amount required at age 60 that would be
required to be set aside for our employee to provide a modest retirement benefit

of about $2,224 per month cost to fund the target retirement benefit under

the DC Plan is about $534,000

Monthly retirement benefit x 12 x20

We then calculate the contribution that will be required

to fund this benefit through the DC plan over the course of a career, and express
this as a level percent of payroll (Appendix I). We find that the cost to fund the
target retirement Benefit, smoothed over a career, comes to 19.6% of payroll each

year as shown figure |.



% of Payroll

Figure 1 Showing Amount Required at Age 60 to be set
aside for our employee for each type of Plan to provide a
benefit of $ 2,200 per month; as a % of Payroll
20

10 19.6

DB Plan DC Plan

From figurel we found that to achi eve
roughly the same target retirement benefit

that will replace 53% of final sala ry, the
DB plan will require contributions equal to
10% of payroll, whereas the DC plan will

require contributions to be almost twice as
high - 19.6% of payroll



3.3 A Comparison of DB and DC plans Benefits

Let us now compare the values of yearly benefits provided by the DB and

the DC plans for the same sample employee. A DB plan which provides 1.5% final
pay for each year of service is compared to a DC plans which provide annual
contribution rates of 10% and 19.6% respectively. We use investment returns of
8% p.a and 12% p.a.

The Value of benefit under DC Plan is calculated as follows and is shown in

Appendix I

1,540(1.04)n(r/100)(I+ i/100)Dn

Where; ris the contribution rate at 10% andI9.6%

I is the investment returns rate of 8% p.a and 12% p.a
We find that at retirement the amount of benefit under DC plan which provide
annual contribution rates of 10% and 19.6% is approximately $273,000 and
$535,200 respectively which translate to a yearly benefit of $ 13,650 and $ 26,760

respectively as shown in figure 2.
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Figure 2 Showing Yearly Values of benefits;
DB Plan Vs DC Plan

25000
20000
15000
10000

5000

DB Plan 1.5%, i8%  DCPlan r 10%, i8% DCPlan r 10%, i 12% DC Plan r 19.6%, i 8%

Form figure 2 we find that for our employee to receive the same yearly
benefit as in DB Plan the DC Plan will have a high contribution rate of 19.6%
when the investment return is 8% or offer a contribution rate of 10% when

the investment return is 12%.

14



Chapter 4

Conclusion and Recommendations

In our analysis on the cost to provide our employee with a target monthly

benefit of $2,200, we find that DB plans are more cost-effective than DC plans.

Our findings show that a DB plan can provide the same level of retirement

income for our employee at almost half the cost of a DC plan.

We also found that for a DC Plan to provide the same benefit as a DB Plan it has

to offer a high contribution rate or ensure its investment returns are high.
Hence, the shift from DB plans to DC Plans would not be beneficial to our

employee and her employer as the former is more cost effective and can yield

better returns.

15
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