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Introduction

The Society of Actuaries Committee on Social Security – Retirement & Disability Income has explored the variation in employee benefit costs by age. As the Baby Boom is aging at the same time that there is a major war for talent, issues surrounding the employment of older workers have been getting a great deal of attention. There has also been focus on the desirability of phased retirement programs, and costs for benefits may be an element in considering the feasibility of such programs. This paper provides an overview of the employee benefit package, provides data and discusses issues with regard to cost variation, and shows how this data can be combined to provide an understanding of the variation for different employee benefit packages. The variation in cost by age of the combined packages is based on the judgement of the committee, using the data for various benefits. We also explore how this information might influence policy.

This paper was drafted by the Society of Actuaries Committee on Social Security – Retirement & Disability Income: principal author Anna Rappaport.

Key Findings and Overview

Our research shows that there are major differences in benefit cost by age. These costs vary greatly depending on the structure of employers’ benefit plans. The underlying factors that drive the differences in cost by age are the time value of money, differences in mortality, differences in morbidity, benefit utilization and pay levels. Exhibit I provides an overview of the benefits package, benefit by benefit and discusses differences in cost by benefit. Exhibit II provides a review of the underlying experience factors that combine in different ways for different benefit plans. The discussion of the Total Package provides three examples of different types of organizations and shows how costs vary based on applying the benefit variation by age to typical benefit packages. The degree of cost variation by age is radically different depending on the structure of the benefit package. The authors also observe that the extent to which the packages offer incentives for retirement at a specific time is also radically different. An employer can shift the variation in cost by age by changing the structure of the benefit program.

The method of financing benefits varies by the size of the employer. The financing method has an influence on how age impacts the individual employers’ cost. For larger employers, the employer will generally pay the costs associated with its demographics in the long run. Small employers may be able to pool costs with others in the community.

An employer’s age structure will have an impact on costs, and ultimately competitiveness. For many employers, the competitive universe is global.

The issues discussed in this paper were examined in a major study in 1984, which is discussed below. The fundamental forces which drive differences in benefit costs by age come from the period of time available to earn investment income and the operation of compound interest, plus differences in the rate of mortality and sickness by age. These forces apply universally, in the United States and elsewhere.

What has changed since 1984 is the marketplace, with the result that there is less overall variation by age. The major factors include shifts in employment and benefit practices by type of employer. The trends in the marketplace together with benefit practices and some case examples are presented in the paper.
Overview of the Employee Benefit Package

Employee benefits today include a wide variety of different programs. The US Chamber of Commerce provides an annual study of the costs of such programs. We will use this study to provide a framework for the magnitude of costs within the American workplace.

Exhibit I provides an overview of the benefit package along with a discussion of how costs vary by age for each benefit. Table 1 provides the 1998 average costs for benefits from the 1999 Chamber of Commerce study. The Chamber of Commerce identifies a wide range of programs in benefits including all time off and legally required payments such as Social Security and Worker’s Compensation. Under this broad definition, they identify total benefits as costing 35% to 45% of pay, depending on employee group. This information is on Table 2. The analysis in this paper excludes some of the items that are a part of total benefits as defined by the US Chamber of Commerce. These excluded items are time not worked (except for sick time), legally required payments, and miscellaneous benefits. This leaves the items shown on Table 3. Retirement and savings programs, health benefits, disability, and life insurance, with costs of 16% to 22% of payroll by employee group, are shown on Table 3. Employer costs for these benefits as developed by the Department of Labor, Bureau of Labor Statistics, are from 13% to 17% of pay (Table 4), depending on employee group.

The magnitude of costs for these benefits varies by type of benefit. Medical and pension benefits are by far the largest. The proportion will vary by organization, and the employer cost for each will be based on design and cost sharing. As shown in Table 1, the Chamber of Commerce estimates medical benefit costs per employee at $3,539 in 1998. This is considerably lower than the 1999 cost of $4,097 shown in the Mercer/Foster Higgins National Survey of Employer-sponsored Health Plans. The authors estimate that employer cost for these benefits varies with the reasons for variation discussed below. Pensions averaged $3,244, or between 5.8% to 9.2% of pay by employee group in 1998, with major variation in level and pattern of benefits. Most employers who offer retirement plans may spend as little as 2% of pay up to as much as 15% of pay.

Scope

This paper deals with employee benefit practices primarily in the United States private sector. We have also considered data with regard to underlying mortality, health, and disability experience in Canada, and find that there is generally similar mortality and disability experience. The Canadian experience provides added evidence that our data is reasonable.

Our primary focus is on employer costs. A brief discussion of the impact on employees is included. Our primary focus is on the benefit practices used by medium and larger sized employers. Small employers often offer fewer benefits and when they do, the costs and financing of these benefits are subject to organization and practices of the insurance markets, plus state regulations to help small employers with access to benefits. A discussion of the special issues applicable to small employers is beyond the scope of this paper.

The total compensation package includes cash compensation, the benefits described in this paper, and vacation and time-off. Vacation and time-off are a significant part of total compensation, and have a value of 6%-13% of cash compensation pay by employee group as shown in Table 2. They are generally beyond the scope of this paper, except for a brief discussion in Exhibit I of how they might vary by age.

It should be noted that the costs shown here are for private sector employers. Public employers are likely to have much higher pension costs and different benefit structures. Disability benefits are sometimes included in the pension plan. Disability coverage may vary for job related and non-job related disability. Overall, disability benefits are offered less frequently than in the private sector. Pension costs are particularly high for public safety officers who often have very early retirement ages.

Cost Patterns by Age

The way benefit costs are calculated, there is usually no data that disaggregates the cost of benefits by age. When benefit costs are attributed to individual employees, it is usually assumed that averages can be used for all ages for most of the benefits. However there are a number of information sources that show how the underlying costs of different benefits should vary by age. Each benefit will be looked at in this discussion. A similar analysis was conducted in 1984 for the Special Committee on Aging, United States Senate. That study is discussed further below.

Exhibit I

Description of Benefits and Factors Contributing to Age Variation

Benefit
Factors Contributing to Cost and Age Variation and Discussion
Data Presented
to Support Analysis

Medical/dental benefits for active employees
Utilization generally increases with increasing age; an exception is maternity for females.

Benefit costs are influenced by family composition, and the number of covered dependents may not increase by age. In some cases, it may decrease as the dependent children reach the age when they are no longer covered.

Employers’ overall costs are a function of the plan design, demographics, level of cost control, contracts with health care providers, and arrangements with insurance companies and third party payors.

As a percentage of pay, these plans are typically worth 8%-13% of pay.

The Mercer/Foster Higgins National Survey of Health Plans shows an average cost for health benefits for active employees in 1999 of $4,097.
Table 2: Employee Benefit Costs as a Percentage of Pay

Table 5: Average Consumer Expenditures for Health Care per Customer Unit

Table 6: Hospital Discharges and Days of Care: 1996

Table 7: Annual Physician Contacts by Age and Sex

Table 8: Respondent-Assessed Health Status by Age and Sex

Table 9: National Health Expenditures by Object, 1980 to 1996, and Projections

Chart 5 : Relative Per Capita Costs of Health Care for Males and Females by Age

Disability benefits – income replacement for disability
Disability rates and periods of disability generally increase with increasing age

For long term disability, the benefit often is payable for as long as disability continues but not beyond age 65, so that the maximum benefit period reduces with age.

Disability benefits are generally worth less than 1% of pay, but when sick time and worker’s compensation are added, the costs related to disability are considerably higher; maybe 3% of pay. There are added costs to the business for productivity loss. These added costs are considered indirect costs of disability and other time lost.
Table 10: Persons with Work Disability (1998)

Table 14: Limitation of Activity Caused by Chronic Conditions

Chart 6: Group Insurance Costs

Life insurance
Rates of death increase with increasing age. Costs are .5% of pay or less. Amounts of coverage usually track salary, but coverage may be a flat amount. Coverage as a multiple of pay may be reduced at higher ages, usually after 65.
Table 11: Death Rates, by Age and Sex: 1970 to 1997 

Chart 6: Group Insurance Costs

Defined benefit pensions – traditional plans
Value of the benefit earned each year increases with increasing age, generally until the age when full benefits are funded.

In some cases, there are substantial early retirement benefits that have the greatest value, even though there may still be some adjustment in benefit paid for the longer period of payments after early retirement. Increase is greatest in plans which base benefits on earnings in the five years nearest to retirement, or the highest five years.

Costs for these programs clearly vary by age, with plan design being the key driver. Costs for different employers who offer the same program are a function of employer demographics as well as plan design.

Traditional private sector final average pay plans typically have an ongoing value of benefits being earned of 3%-5% of pay overall. The value to an individual of the added benefit earned in one year can be 25% of pay or more at the point where the largest benefit is being earned, and less than 1% early in the career.

Most employers offering these plans also offer matched savings or other defined contribution plans. (See discussion below for more details on matched savings plans.)
Charts 1 - 4 show benefit earned as a percentage of pay and as lump sum value for the same employee.

Charts 1 and 2 show total amounts to date and Charts 3 and 4 show amounts earned year by year.

Defined benefit pensions – cash balance plans
Pattern of costs by age depend on the plan design. Some of these plans have flat costs by age, but many have increasing account credits. Age variation is much less than for traditional defined benefit plans.

Costs for these programs vary much less than the costs for traditional final average pay defined benefit plans. These plans are a form of career average pay pension plan.

These plans would typically have a value of 3% to 5% of pay. Plans that have credits that vary by service might have a crediting rate of 2% early in a career which may increase to 7% - 8% at the level of the highest credit.

Most employers offering these plans also offer matched savings or other defined contribution plans.
Charts 1 - 4

Defined contribution plans
Most of these plans do not vary contributions by age. However, if the plan includes a match on employee savings, the value of the match will increase as employees save more. There is evidence that older employees save more. In addition, to the extent that pay is increasing, the amount of the contribution increases.

Variations in cost due to different levels of employee savings should not be treated as age variations.


Sick time
May vary with age following the pattern of disability, but often does not.  Some employers allow sick time to be used not only for personal illness, but also for taking care of sick children. Also, acute conditions do not have the same patterns by age as more chronic illnesses and disabilities. Accidents also have different patterns by age. We do not have data or conclusions with regard to sick time variation by age.
Table 12: Acute conditions, by Type (1996)

Worker’s Compensation 
Benefit costs rise with increasing age. Some consider this a benefit, whereas others do not. Total disability management focuses on the combination of worker’s compensation and disability. Extent of claim will vary with the type of work. Some of the same causes also apply to disability.
Table 13: Number of Episodes of Injuries at Work and Their Consequences

Medical benefits after retirement
The prevalence of these benefits is declining today, but the majority of very large employers still offer them. For purposes of our discussion, we should think of them like an additional pension benefit, which is indexed after retirement, and which has a much higher annual benefit value for the period before Medicare eligibility than for the period after Medicare eligibility. Costs are assumed to accrue over employees’ working lifetimes as for pensions.  We have attributed costs in a conceptually similar method as for pension plans, but much less cost is attributed to early years of employment since benefits do not vest prior to retirement.


Vacation and time-off
Nearly all employers offer these programs. The amount of time-off varies by type of job, and vacation programs usually provide for more vacation for longer service employees, and often more vacation for higher level employees. While these variations are not age variations per se, longer service and higher level employees may be older, so that there is a correlation between higher age and more time-off.
No analysis of this benefit is provided in this paper.

Relative Costs of Benefits

Table 2 gives costs for the total benefit package based on the Chamber of Commerce studies. Table 5 shows the Average Consumer Expenditures for Health Care per Customer Unit. By far the most important item of cost is medical and dental benefits. We have also provided similar data from other sources including the Bureau of Labor Statistics and US Census Bureau. The range of costs for benefits that vary by age is 16% - 22% of salary (Table 3). (The benefits included in Table 3 are retirement and savings plans, medical and dental coverage, disability and life insurance. Worker’s compensation, vacation and other time off are excluded.) If we consider that individual employer practices vary widely, and that on average very large employers offer much more generous benefits than small employers, we can estimate the range of costs of benefits as included on Table 3 as follows:

Employer size
Benefit cost range

Small employers
 0% - 30% of pay

Medium sized employers
10% - 30% of pay

Large employers
15% - 40% of pay

Health costs

Medical and dental benefits are usually the most costly of the benefits that vary by age. These costs are cited as a percentage of pay by the Chamber of Commerce studies, but in fact the costs can be considered more accurately as per capita amounts. They will vary substantially by family status. Family members covered by employer health plans include spouses and children. In some plans, domestic partners can be covered on the same basis as spouses. Costs for individuals will vary by age, and the number of covered dependents varies as well. At the very young ages, employees have few dependents, but this increases as they marry and have children. The number of children then declines at the older ages as the children reach maturity and are no longer covered. Medical benefits costs vary substantially based on health status of the covered group. Various techniques beyond age and sex are now used to price health benefits and risk adjusted retirement plans. These are described in Appendix A.

We provide substantial data showing differences in health care utilization by age, and discuss benefit financing below. We believe that on average it is reasonable to assume that health care for employees aged 55-64 will cost more than two times the health care benefits for a group aged 25-34. We will discuss below how this translates to cost for the employer.

There is relatively little information on total health care spending by age, and there are difficulties in trying to capture and interpret such information. Employers and health plans may have data on total plan costs for their employees. These costs always omit what is not covered by the plan. There is no source for centralization of this data, and many employers do not develop costs by age. Generally, employers focus on what is helpful in managing the plans. Furthermore, for people covered in arrangements such as HMOs where providers are capitated, costs by age are not meaningful, and probably are not developed. The impact of the age structure will affect employer cost where the employer’s experience is considered, or where underwriting is based on the population demographics. Usually one or both of these things will happen.

There are other complications in understanding health cost patterns because the same service is sold to different purchasers at different prices. For example, a hospital may charge very different prices to a fee-for-service customer, a health plan with a contract, Medicaid, Medicare and different HMOs for the same service. It is easier to focus on utilization and we will look at some of this data as well as some cost data.

Table 9 gives us total health spending by type of expense. For 1999, personal health care is 86% of the total. Of that amount hospital is the largest item at 33% of the total, or 38% of personal health expenditures. Physician care is 19% of the total and drugs are 9% and growing. Table 5 shows average consumer expenditures for health care by age group. It should be remembered that this Table reflects only a small part of the total cost, as much care is paid for by employers, by Medicare and by Medicaid. Tables 6 and 7 show hospital and physician utilization by age groups. Some of the key data showing variation in health utilization costs by age shows the following relationships by age groups:

Ratio of days of hospital care per 1000 persons at ages 45-64 to 15-44

Males
2.50

Females 
1.47

Males in the older group use 2.5 times as much care, whereas females use about 1.5 times as much care. Females have higher hospital utilization at ages 15-44 reflecting maternity related hospitalization.

Ratio  of annual physician contacts
for persons at ages 45-64 to 15-44

Males
1.69

Females 
1.33

Differences in physician contacts are smaller than differences in hospital days, and again females show less difference than males. These data relate to individuals, and not to family units. They document that there will be a difference in experience, but not the specific extent of it.

Table 5 shows Average Consumer Expenditures for Health Care per Consumer Unit. In this case, we have separate data by ten-year age groups. In total, households headed by persons age 25-34 have out-of-pocket spending of 57% of the spending for households aged 55-64. Drugs and medical supplies at ages 25-34 are just 42% of ages 55-64. Since payments for health insurance are often contributions to an employer’s plan, the cost reflects the share paid by the employee, and understates the underlying cost by age since employer plans generally do not age rate employee contributions.

Retiree health benefits should be thought of as a pool of funds needed starting at retirement age. The amount of the pool is much higher for someone retiring at the earliest early retirement age, and lower for people retiring later. This happens because Medicare pays for much of the medical care for Medicare eligible retirees. When compared to a pension fund, the value of the pool of money will be relatively small early on since benefits are not vested on termination of employment before retirement, and it will grow more rapidly as retirement age is reached.

Disability

Disability costs are much less important in the big picture of total benefit costs. However, when we aggregate disability, sick time and workers’ compensation, and think about the impact on production (the indirect costs) as well as the direct costs, this can be an important area of cost. Direct cost can be about 3% of pay. Disability costs vary modestly by age.

Pensions

Pensions are the second most costly benefit. As discussed above, whether this varies by age will depend on the type of plan (as well as the way one looks at cost). For traditional plans with provisions like “30 and out” (i.e., full benefits are paid to people leaving after 30 years of service), the value of benefits earned spikes at the full benefit age, and then goes down. Charts 1 and 2 show patterns of benefit accrual by age for some typical plans. One can view the spreading of employer cost in different ways as discussed below. For defined contribution plans, there is no variation in employer cost by age, except to the extent that pay increases and or the rate of savings increases. In the plans with the most extreme age variation, the value of the benefits earned in the 10 years prior to the point when benefits are payable can be ten times the cost at young ages.

Defined Benefit Plan Cost Issues
To illustrate how the cost of defined benefit plans vary by age, we have considered a final average pay plan and a cash balance plan. We have provided four charts that show the accrual of benefits by age, and the lump sum value of the benefits accrued under each plan. These charts show that:

· There is a radically different pattern of benefit build-up under the two plans.

· Benefits under the cash balance plan build up quickly in the early years, and much more slowly near retirement age. These plans advantage employees with multiple jobs over a career.

· Benefits in the traditional final average pay plan build up slowly in the early years, and much more quickly near retirement age. These plans advantage employees with a long career job which ends after the age of eligibility for full benefits.

· There is a big increase in the benefits under the final average pay plan when employees reach early retirement eligibility

In our example, the employee who leaves before age 58 gets more under the cash balance plan, and the employee who leaves after age 58 gets more from the traditional plan.

These charts are based on the following information:

Two Plan Designs. Both are defined benefit plans, but these are the basic designs.

· Cash Balance Plan

· 5% of pay is credited to cash balance account each year

· 6% interest is credited to cash balance account each year

· No Social Security integration

· Final Average Pay Plan

· Each year an annual income is earned of 1.0% of pay + 0.5% of pay above Social Security covered compensation

· Unreduced early retirement at age 60, benefits for retirement from age 55 to 60 are reduced by using the actuarial equivalent of the age 60 benefit

· Lump sum is payable on retirement or termination. For terminations prior to early retirement eligibility, the lump sum is the present value of the annuity benefit deferred to age 65. For terminations from age 55 on, the lump sum is the present value of early retirement benefit payable immediately.

· Final Average Pay is averaged over the five consecutive years having the highest pay in the last ten years

Actuarial assumptions used in valuation of benefits
· Assumptions

· 4% per year increases in salary of employees covered by the plan

· 3.5% per year increases in the Social Security covered wage base

· The relationship between the value of an annuity and lump sum benefit (actuarial equivalent) is 6% rate of investment return on plan funds and the GATT mortality table

· 3% annual rate of inflation

· Normal retirement age is 65

· The calculations have ignored legal limits on pay which can be considered in tax qualified plans and maximum statutory benefits which can be provided in tax qualified plans

· Participant used for Charts 1-4

· Male, age 30, new hire, $30,000 in salary

Chart 1 shows the accumulated life annuity as a percentage of pay for the two plans. For example, the cash balance plan shows 25% at age 65. That means that the value of the cash balance plan as a monthly income starting at 65, the normal retirement age, is an annuity of 25% of pay at age 65. No value is included for any early retirement benefits in Chart 1. The final average pay plan provides a steadily increasing value as an annuity, whereas the cash balance plan has a rapid growth in annuity value early and then the annuity as a percentage of pay actually declines later on, after age 51. This happens because new contributions are not large enough to provide the amount needed to maintain the annuity as the same percentage of pay as pay is increasing and the period to age 65 is growing shorter. The final average pay plan provides a lower benefit initially and for many years, but a higher benefit at 65. The crossover point is around age 58.

Chart 2 shows the lump sum values on an accumulated basis including the impact of the early retirement features of the final average pay plan. There are two bend points in the values for the final average pay plan. The first bend point is at age 54 to 55, when the lump sum value changes from a value based on an annual income starting at age 65 to a value based on immediate benefits, i.e., an annual income starting at age of retirement, and the second is at age 60, when benefits no longer have any early retirement reduction. In contrast the lump sum value for the cash balance plan grows steadily year by year as new amounts and investment earnings are credited to the account. When Charts 1 and 2 are looked at together, you can see that the lump sum in the cash balance is growing but since pay is growing also, the growth is not adequate to provide a growing percentage of pay.

Chart 3 shows the age 65 annuity benefit broken out into one-year accruals rather than a cumulative amount. For example, for the cash balance plan, the benefit earned at age 30 will provide an income of 3.5% of final pay at age 65. The additional benefit earned each year provides a smaller percentage of final pay so that the benefit earned at age 65 will provide less than 1% of final average pay. This happens because each year there is one less year to earn investment income on the new credit to the cash balance account. In contrast, the final average pay plan shows accruals increasing each year. They increase because the annual accrual includes the impact of service already earned when applied to the increase in pay. Chart 4 is similar to Chart 3 except that it shows the one-year increase in the lump sum value. Chart 4 makes clear how large the value of the added lump sum is at the point of the major increases. It also shows gradual decreases in the lump sum after age 60.

Causes of Benefit Cost Variation

There are several underlying causes for benefit cost variation by age. For purposes of this paper, we will consider some of these as being variations by age, and others not. An example of pure variation by age is difference due to higher health care utilization as people age. Costs can also vary by length of service, because the plan structure directly reflects service or because the plan indirectly reflects service. An example of the first is a short-term disability plan which provides benefits for more weeks of disability with longer service. The account credits in a cash balance pension plan are often linked to service. While costs for these programs may increase with age because older employees often have longer service, we do not consider this as a variation due to age.

Exhibit II

Summary of Factors Leading to Age Variation

Factor
Type of Variation
Comments

Time value of money
Pension benefits (expressed as income) cost more when earned at later ages since there is less discount until time paid.

Similarly, pension account credits are more valuable at earlier ages since they earn investment credits for more time prior to the time they are needed for retirement benefits.
Important factor in variation of pension costs.



Pay may vary by age
Whether this is seen in producing variation in costs would depend on whether costs are expressed as dollar amounts per employee or percentages of pay.

Affects life insurance, disability and pension benefits.

Different impact on final average pay pensions where pay increases impacts all prior years of service than on benefits such as disability and life insurance.


Opinions will differ as to whether this is a variation by age for benefits based on annual pay.

Rates of health care use, disability, death vary by age
Generally increasing health care utilization by age within working ages. Same is true for death and disability.
Should be considered variation by age.

Differences in employee behavior such as greater saving with increasing age
Affects match in defined contribution plans.
Should not be considered variation by age.

Differences in cost by length of service
Affects benefits with schedules linked to service including some life insurance, disability and savings plans as well as final average pay pensions.
Opinion will vary as to whether this should be considered variation by age.

How Benefits are Financed – Larger Employers

Benefit financing generally does not focus on the individual employee, or attribution of costs to employees. Even when it appears that costs are attributed to employees, as when costs are displayed on employee benefit statements, they are usually based on averages and not a decomposition of the costs to reflect costs by age. In this paper, we have focused on how to decompose costs.

In many cases, the employer will pay a greater cost if there is an older workforce, but this is not always true. This section describes benefit financing and to what extent costs vary by workforce characteristics.

Health care and dental benefits can be financed in different ways. Most plans offered by large employers are either self-insured or the method of setting premium rates is linked directly to the demographics and experience of the employer. In all of these cases, the demographic characteristics are directly reflected. For HMO coverage, community rating might be used, in which case the employee demographics do not matter, but this method of pricing is unlikely if there is a large group of participants covered. Community rating provides that all covered persons are charged the same price regardless of age, sex or other characteristics that change the risk and value of the coverage. Where there is community rating, it is the age composition of the entire risk pool that drives the cost. (See Appendix A for a discussion of how costs can be equalized between plans through use of risk adjustment.)

Health benefit costs are often shared with employees through employee contributions, but these contributions are generally not age rated. It would be very unusual to see age rated employee contributions in a large employer plan. Therefore, if the employee is sharing the cost, the employer’s share can be considerably larger for the older employees.

Life insurance and disability can be self-insured, partially self-insured, or fully insured. The cost for the plan is generally stated as an amount per unit of coverage not based on age. However, the cost calculation process will take into account the demographics of the group so that the employer will pay more based on age. However, where the cost for these benefits is shared with employees, the rates for the added coverage may be age based. Employee contributions for life insurance are usually age based. Employee contributions for disability coverage often are not age based. Practice varies, and employee pay-all-plans and those with substantial employee contributions are more likely to have age based contributions. Depending on plan structure, some of the variation in cost by age may be passed on to employees.

Defined benefit pensions are self insured and funded through the use of a common fund that provides benefits to all employees. The contributions required include consideration of the demographics of the plan participants, although costs are generally stated as a percentage of pay, not varying by age. The cost can be calculated in different ways depending on the actuarial funding method chosen. Depending on method used, cost patterns by age and over time, will look very different. For purposes of calculating the cash contributions to a private plan covered by United States pension law, several actuarial methods of funding are allowed. These vary from methods that look at cost as a level percentage of pay from plan entry age to plan exit to those which look at the value of benefits earned year by year. As indicated earlier, different actuarial funding methods will produce different allocations of cost by age and over time. For purposes of this paper, it seems best to focus on the change in the value of benefits for each year worked, and use that as a proxy for cost by age. By doing this, we have not included any cost leveling in our calculation. It should also be noted that for purposes of reporting corporate earnings, there is a single method of cost allocation specified. This method looks at the value of the benefit earned each year, and includes in the value the impact of future pay increases on that portion of the benefit. The method used for accounting purposes effectively recognizes cost by age, but does not consider changes in pay as age related.

For defined contribution plans, costs are based on the credits to each account during each time period. The value of the benefits to the participants includes both the account credits and investment earnings from the time of contribution to the time benefits are used.

The costs to reach a given level of income replacement, whether through a defined benefit or defined contribution plan, will be spread over a number of years. If we think of a level cost from the point we start saving to the point of retirement, the cost will be greater the shorter the period of savings and the earlier we retire. Charts 7 and 8 show the rates of savings needed for a given level of income replacement given different ages at which saving begins. This method of measuring cost is different from the method described above for use with defined benefit plans. Under the method described above, we focused on a benefit earned in each year, whereas under this method, we look at a level savings amount over a period of years. It is argued that within the United States context, the method used above is appropriate for a defined benefit plan and this method is more appropriate for a defined contribution plan. The reason for this is that the benefit payable if the employee leaves tracks the benefits earned in a defined benefit plan and the amount already saved in a defined contribution plan. A cash balance plan, as indicated earlier, is much more like the defined benefit plan.

How Benefits are Financed – Small Employers

For small employers, benefits are much more likely to be insured, with a transfer of risk to an insurance company and payment of a risk premium that is embedded in the cost. The premium calculations will generally take into account the demographics and sometimes the health status of the covered group. Individual health status may be considered for very small groups, whereas grouped experience is considered for larger groups. The exception to this is the use of community rating for health insurance. Some HMOs are community rated, and in that case, the employer’s demographics will not affect the cost. State laws impose requirements about what rating and underwriting practices are allowed. Where community rating is used side by side with experience rating, the community rated pool generally gets the poorer risks and is subjected to adverse selection.

Comparison to Past Work

The only other United States study of which the authors are aware is a 1984 paper “The Costs of Employing Older Workers,” published as an Information Paper prepared for the Special Committee on Aging, United States Senate. EBRI and the Committee contracted with Anna Rappaport and Malcolm Morrison to prepare the earlier paper. That paper discussed the range of issues involving the cost of older workers, and quantified the costs related to employee benefits. In that paper, cost factors by age were developed for medical benefits, defined benefit pensions, and life insurance. The work in that paper differs from this work in that:

· The authors concluded that a cost by age for disability was not necessary

· Early retirement ages in defined benefit plans were ignored

· Health costs were based on family claim costs in a study of HMO experience, and there was less variation by age included than would seem to be called for today

Costs were modeled by benefit, and then a variety of benefit packages were compiled. The following exhibit shows the cost factors by age which were used in the 1984 paper (shown on page 51 as Exhibit 5-1)

Summary of Cost Factors by Age for Use in Costing Benefit Plans

Age Group
Medical Cost Factor as % of  Cost for Ages 45-49
Defined Benefit Cost Factor as % of  Cost for Ages 45-49
Life Insurance Cost as % of Pay for one Times Pay Benefit

Under 30
80.0%
23.0%
0.1%

30-34
80.0%
33.0%
0.1%

35-39
80.0%
48.0%
0.2%

40-44
80.0%
69.0%
0.3%

45-49
100.0%
100.0%
0.6%

50-54
112.5%
146.0%
1.0%

55-59
125.0%
216.0%
1.5%

60-64
160.0%
323.0%
2.3%

65-69
225.0%
*
2.3%

note:
Same life insurance cost is assumed for 65-69 as for 60-64 because it is assumed that the benefits will be reduced to equal cost; regulations allow a 30% reduction.


If benefits are not reduced, assume costs at 65-69 are about 30% higher.


Defined contribution costs are the same by age.


Pension cost are determined on the basis that retirements are at age 65 or current age is greater.

Generally, the conclusions in the two papers are quite similar. There are substantial costs of benefits by age, and they vary based on the structure of the benefit package.

Work on these topics has also been done in Canada. Benefit costs by age are cited by Robert L. Brown, in his paper “Impacts on Economic Security Programs of Rapidly Shifting Demographics.” This paper was presented at the Retirement 2000 Symposium and will be published in the January, 2001 North American Actuarial Journal. Two of the graphics from that paper are included in this report. Chart 5, Relative Per Capita Costs for Health Care for Males and Females by Age, looks at patterns of health care costs in Canada by age, and Chart 6, Group Insurance Costs, looks at costs for health care, life insurance and disability. This work shows that the same forces which have produced cost variation by age in the US have also produced cost variation by age in the Canadian market.

What Has Changed Since 1984

The fundamental forces which drive differences in benefit costs by age come from the period of time available to earn investment income and the operation of compound interest, plus differences in the rate of mortality and sickness by age. These forces have not changed and they apply universally, in the United States and elsewhere.

What has changed is the prevalence of different types of benefit programs, and the practices which apply in the marketplace. Some key changes include the following:

· A growth in employment in smaller companies, which frequently offer fewer and less generous benefits.

· A shift away from traditional defined benefit plans to defined contribution plans and cash balance plans. These plans have much less variation in cost by age.

· An increase in the use of matched savings programs, and in the level of the match.

· New forms of health benefit plans, and new variations in risk sharing between insurer and employer. In rating health plans, more factors can be taken into account.

· Increase in employee contributions for health plans. Since contributions are flat by age while costs are not, this increases the cost variation in the employer cost.

· Increase in utilization and costs of prescription drugs and shift from in-patient to outpatient health care.

· Growth of flexible benefit programs, where employees are allocated credits to be applied to purchase benefits from a menu.

As is shown in the examples below, there is a great deal of difference in cost variation by age depending on the employer’s benefit package. The changes since 1984 generally mean less variation by age, and more selection of packages that reduced variation by age.

A Look at the Total Package

There is a great deal of variation in what is provided by individual employers. We have provided some examples here at how the package might be put together, and how much variation in costs we might expect by age. These estimates are based on judgment using the data in the various tables.

Large traditional company – this company offers a traditional final average pay pension plan with unreduced pensions at age 62, retiree health with a substantial subsidy, matched savings with 100% match of the first 6%, generous medical plan and other benefits. The active medical plan is substantially paid for by the employer and utilizes a point of service design. Costs shown are net of employee contributions. This company’s costs and relative costs at ages just before early retirement, and between early retirement and normal retirement are as follows:

Benefit
Cost 
Cost
at ages 25-34
Cost
at ages 55-62
Cost
at ages 62-65

Active Medical 
8%
6%
14%
15%

Pensions
4%
1%
25%
-5%

Match in savings plan
5%
4%
6%
6%

Retiree health
3%
0%*
20%
-5%

Life insurance, disability and sick-time
2%
1%
4%
5%

Total benefit cost
(benefits which vary by age)
22%
12%
69%
16%

* Less than ½ of 1%

Source: Estimates by the Society of Actuaries Committee on Social Security – Retirement & Disability Income, 2000

In this type of a company, an employee at ages just before full retirement benefits are payable may cost 40% - 60% of pay more than an employee in the age 25 –34 category. Once full benefit age for pensions is passed, costs for pensions and retiree health are negative as the value of the benefits declines year by year as the employee continues to work. The issues presented would apply to large steel, auto, and heavy manufacturing companies. Pensions and retiree health are the major drivers of these cost differences.

Large financial services company – this company offers a cash balance pension plan, retiree health with small employer subsidy, matched savings with 50% match of the first 6% and 2 year vesting of the match, flexible benefit plan including medical plan and other benefits. The flexible benefit program’s active medical plan includes significant payments by the employer and includes managed care options. This company’s costs and relative costs at ages just before early retirement, and between early retirement and normal retirement are as follows:

Benefit
Cost 
Cost
at ages 25-34
Cost
at ages 55-62
Cost
at ages 62-65

Active Medical 
8%
6%
14%
15%

Pensions
4%
3%
6%
8%

Match in savings plan
3%
2%
3%
3%

Retiree health
1%
0%*
5%
-1%

Life insurance, disability and sick-time
2%
1%
4%
5%

Total benefit cost
(benefits which vary by age)
18%
12%
32%
30%

* Less than ½ of 1%

Source: Estimates by the Society of Actuaries Committee on Social Security – Retirement & Disability Income, 2000
In this type of a company, an employee at ages just before full retirement benefits are payable may cost 18% - 22% of pay more than an employee in the age 25 –34 category. Once retiree health eligibility is passed, costs for retiree health are negative as the value of the benefits declines year by year as the employee continues to work. The issues presented would apply to many banks and large health care organizations. The cost differences are much less than for the traditional company and the major cost drivers are spread throughout the benefit package. Health care costs are the largest single item.

Medium aged and medium sized company in retail business – this company offers a defined contribution plan with a 4% of pay contribution, no retiree health with substantial subsidy, modest medical plan and other benefits. The medical plan is a preferred provider plan with significant employee contributions. Medical costs are net of employee contributions. Its costs and relative costs at ages just before early retirement, and between early retirement and normal retirement are as follows:

Benefit
Cost 
Cost
at ages 25-34
Cost
at ages 55-62
Cost
at ages 62-65

Active Medical 
6%
4%
10%
11%

Pensions (defined contribution plan)
4%
4%
4%
4%

Life insurance, disability and sick-time
1%
0%*
3%
3%

Total benefit cost
(benefits which vary by age)
9%
8%
17%
18%

* Less than ½ of 1%

Source: Estimates by the Society of Actuaries Committee on Social Security – Retirement & Disability Income, 2000
In this type of a company, an employee at ages just before retirement benefits are payable may cost 10% - 13% of pay more than an employee in the age 25 –34 category. Health benefits are the primary driver of the differences in costs.

Impact on Employees

This paper generally deals with issues related to the cost for an employer to provide benefits. Costs are often shared with employees through employee contributions. In addition, economic theory holds that employees get lower wages if they get more benefits so that employees pay for their benefit costs in the end.

There is no direct offset for benefit costs from direct pay as benefit programs are developed. That is, while an employer may consider the total package cost in setting up elements, each element of the program is then developed on its own. We do not know how the costs for benefits impact salary and whether there is a direct impact. To the extent there is an impact, we do not know whether employers consider costs by age. We feel that it is unlikely that there would be a direct impact by age, since most employers have no information on their costs by age.

Employee contributions are set differently for different types of benefits. A brief review of practices is as follows:

· Life insurance – employee contributions generally vary by age group.

· Health and dental benefits – employee contributions generally vary by family status, and in some cases, by health plan option chosen. Some employers use separate contribution rates for the employee, the spouse, and children. Others use contributions for single employee vs. families. Age is not considered.

· Savings plans – age is not a consideration in the amount that can be saved. The maximum amount which can be saved as a percentage of pay may be lower for highly compensated employees (as defined by Federal law) in order to meet regulatory requirements.

The biggest impact on employees is that benefit costs can be a deterrent to the employment of older workers. We do not know to what extent this has been a factor in employment policy and decisions.

Why are these Costs Important?

If all employers had similar workforces, these differences in costs would not matter, since aging would affect all employers. However, employers have workforces with different demographics, and the difference in costs are reflected in their costs in the marketplace. If all factors were equal, the employer with the older employees would have higher employee benefit costs, and would be less competitive. An example of an extreme situation where this would be very important would be an established auto company with many retirees trying to compete with a new operation and plant established by an overseas company. The established company will have much higher costs, and workforce demographics is one of the reasons. It should be remembered that American companies are competing globally so that per unit labor costs are compared not only with other American companies, but with the costs of production abroad.

There are many other factors in establishing total labor costs per unit, including direct pay, differences in productivity, impact of turnover, etc. These factors are beyond the scope of this paper, which is limited to employee benefits only.

Issues for the Future

Benefit costs will be a factor influencing employment policy in the future. Today many employees are working beyond traditional retirement ages, often by leaving a long service job, and then taking another job. The new job may include health benefits, but in many cases, the retiree is getting health benefits from a prior employer. One of the possibilities for the future is that employees will continue to work longer in their regular jobs than in the past. Costs for medical care, disability, and death benefits can escalate quite rapidly at these ages. Note that Medicare is secondary to employer coverage for active employees with medical coverage.

As seen above, pension cost patterns are very different depending on plan design, and it is relatively unlikely that many of the people working longer will have very long service in traditional defined benefit plans. If people work longer and are covered by these plans, pension costs may actually be reduced depending on how the benefits are treated. There have been a number of public policy initiatives designed to encourage the employment of older workers. Federal law prohibits discrimination by age and also establishes minimum requirements for treatment of benefit plans by age. Patterns of costs are a deterrent to hiring of older workers, and have served to encourage employers to focus on early retirement windows as a good vehicle for implementing reductions in the workforce.

Today there is a war for talent and a shortage of qualified workers. This is projected to grow worse as the Baby Boom ages. Furthermore, there are financial pressures on government programs to provide for the elderly. If Americans work longer, this will help to solve pressures on the labor force and on government programs to provide for the elderly. Many Americans have already chosen to work longer but are doing so through bridge jobs. They choose to phase out of full time work through a series of jobs, rather than simply continuing at a full-time career job. Benefit costs are one of the factors employers are likely to consider when they decide whether or not to facilitate phased retirement. At present, pension laws in the United States prevent partial payment of benefits during continued service prior to normal retirement age. Legislative proposals are being considered to help facilitate phased retirement.
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RISK ADJUSTMENT FOR HEALTH CARE COSTS

Traditionally, actuaries have used age/sex and experience rating in the pricing of health insurance. In the last ten years, more sophisticated methods of health care risk adjustment have been developed that use service use and patient diagnoses available from the standard health care claims record. The Federal government and a few states have taken the lead in application of the new risk adjustment techniques for payment to vendors or in developing regulations for health insurance pricing. Several large employers have also started using the new techniques in their negotiations with HMOs and other health care vendors. The new health risk adjustment techniques make it evident that the age of an individual alone is an inadequate predictor of her future health care costs.

Risk Adjustment by Medicare

Until the year 1999, HMO payments for Medicare beneficiaries were adjusted by the Health Care Financing Administration (HCFA) using age, sex, geography, Medicaid and institutional status as described by the adjusted average per capita health care cost (AAPCC). Beginning in year 2000, HCFA has started phasing in the Principal Inpatient Diagnostic Cost Group method (PIP-DCG) for payment of Medicare-risk HMOs and other Medicare+Choice organizations. The PIP-DCG risk adjustment method utilizes the individual’s inpatient hospital utilization from the prior year under Medicare.

The PIP-DCG model uses 15 PIP-DCGs and 24 age-sex cells to classify individuals. Each Medicare+Choice enrollee is assigned to a PIP-DCG based on his prior year’s inpatient hospital utilization under Medicare. The model is used to determine relative risk scores, which are used in place of prior demographic factors to adjust for the relative health status of the individual enrollee. Higher PIP-DCGs correspond to more severe illnesses with predicted higher costs. For example, breast cancer is classified as PIP-DCG 5, stomach cancer as PIP-DCG 12 and metastatic cancer as PIP-DCG 26.

The table below shows the payment add-ons under the current PIP-DCG model.


Male
Female
PIP-DCG
Add-on

65-69
$2,759
$2,310
5
$ 1,910

70-74
$3,598
$2,998
6
$ 2,333

75-79
$4,625
$3,810
7
$ 3,556

80-84
$5,495
$4,683
8
$ 4,192

85-89
$6,414
$5,589
9
$ 4,666

90-94
$7,019
$5,928
10
$ 5,969

95+
$6,923
$5,754
11
$ 6,480




12
$ 8,474




14
$10,200




16
$12,435




18
$13,547




20
$17,298




23
$19,496




26
$22,313




29
$26,464

Payments for the enrollee’s age/sex category are added to payments for the enrollee’s PIP-DCG classification in developing the risk score. For example, a 73-year-old woman with an admission for Precerebral Arterial Occlusion is in PIP-DCG 8, implying an annualised payment of $2,998 (age-sex related payment) plus $4,192 (PIP-DCG add-on).

The table shows that cost variation by PIP-DCG is much more dramatic than cost variation by age group. Thus, the ratio for the payment factor for PIP-DCG 29 to PIP-DCG 5 is 13.86 while the ratio for the payment factor for age group 90-94 to age group 65-69 is 2.54 for males and 2.57 for females.

While the PIP-DCG method has greater predictive accuracy than a risk adjustment method based on age/sex alone, it is not as accurate as a comprehensive risk adjustment model that uses an individual’s prior inpatient and ambulatory health care utilization data. Indeed, HCFA has announced that PIP-DCG method is a first step towards implementation of a comprehensive risk adjustment model (i.e., one which uses diagnoses from all sites of service). One example of a comprehensive risk adjustment model is the Clinical Risk Group (CRG) method developed by 3M Health Information Systems.

Clinical Risk Groups

The Clinical Risk Group classification method, developed in 1999 by 3M Health Information Systems, is based on a comprehensive data model that uses both inpatient and ambulatory health care utilization. The CRG method uses clinical logic to identify the most significant chronic disease under active treatment and its associated severity level, and these two parameters are used to assign a CRG to each individual. Nine broad CRG levels are identified; however the method may be used at three other finer levels of classification, the most refined one involving 273 CRG groups. The groups correspond to the relative costliness of individuals as predicted through the disease and treatment information available on the claim data record. In developing the clinical logic for identifying CRG groups, special consideration was given to classification of individuals with multiple interacting comorbid diseases and their associated severity of illness level.

In the CRG model, age and sex of an individual affect the predicted cost, but are much less significant determinants of cost than the clinical history. The age/sex factors are computed separately for each CRG status. For example, the age and sex of an individual has a greater impact on future health care costs for a healthy individual than for an individual with metastatic malignancy.

Relative Predictive Powers of Risk Adjustment Methods

The R-Squared statistic is often used to measure the predictive power of a risk adjustment method. The R-Squared statistic measures the variance between the predicted use of services and the actual use of services on an individual by individual basis and compares the result to the variance for the entire population. The resulting score is expressed as a percentage of variance, with the highest most predictive score being 100%.

Using demographic information alone (similar to the Medicare AAPCC model used until 1999) will usually produce an R-Squared score of about 1%.
 The R-Squared measure for the PIP-DCG model is 6%. 2 The R-Squared measure for the CRG risk adjustment model for the Medicare population ranges from 8.26 to 10.21 depending on whether or not a technical adjustment is made for death pro-ration.
 Clearly, use of the claim history in addition to age/sex information improves substantially the predictive accuracy of the risk adjustment method, and addition of ambulatory data improves the accuracy compared to a model based on in-patient data only.

Risk Adjustment Methods in Use by Other Payers

Several states have started using more sophisticated risk adjustment approaches than the age/sex, family size and geography based adjustments traditionally employed. Health status measures such as diagnoses and conditions have been authorized by California for risk adjustment within its small group purchasing pool. Other states experimenting with risk adjustment techniques include New York, Florida and Washington.

Large employers and employer coalitions such as the California Public Employees’ Retirement System and the Pacific Business Group on Health have in the past used demographic data for setting target premiums in their negotiations with HMOs. Such groups may be expected to begin using claims based risk adjustment methods as these methods become widely known due to their federal and state applications.

�








�   From HCFA Advance Notice of Methodological Changes for the CY 2000 Medicare + Choice Payment Rates, released January 15, 1999.


�   From Page 17, Appendix 4 to  "Actuarial Review of the Health Status Risk Adjustor Methodology" by the American Academy of Actuaries Risk Adjustor Work Group, dated January 14, 1999.





� From Page 64, "Development and Evaluation of Clinical Risk Groups" - Final Report by 3M Health Information Systems, dated April 30, 1999.
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