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Executive Summary for "The Financing of Public Teacher Pensions:
Causes, Consequences and Public Policy"
by
Robert P, Inman
Professor, Wharton School, University of Pennsylvania
Philadelphia, PA 19104

In the last decade, the funding status of Public employee pensions has
become an issue of increasing public concern. A 1978 Congressional survey of
public employee pension Plans indicated that in 1976 approximately 90% of all
State and local plans had some level of underfunding. Estimates of the level
of underfunding for individual plans shows funding status to vary from almost
fully-furded to underfundings of $2000 per resident or more in Alaska, Nevada,
and South Carolina. Aggregate estimates show the state and local sector as a
whole to have pension underfundings of approximately $500 per capita by the
late 1970's. Underfunding oceurs because promised pensions to current and
future system retirees are not backed by an adequate volume of accumulated
assets and planned contributions. When an underfunding occurs, either
employee pensions benefits must be reduced, or public services must be
curtailed, or taxpayer and current employee contributions must be increased.

This research examines the extent, causes, and possible consequences of
underfunded teacher pensions. The analysis is divided into two Separate
studies, Essay I, "Appraising the Funding Status of Teacher Pensions: an
Econometric Approach," examines the funding status of teacher pension plans
for the fifty states and for sclected localities for the decade, 1971-1980. a
P 'an underfunding equation based upon actuarial principles is specified and
estimated using a sample of pension plans for which actuarially sound measures

of'ﬁnderfundings are available, The econometrically-estimated pension




equation is then used to "predict" underfundings for each state and local

pension plan for each year for which full pension plan data are available.
The results reveal that the real dollar value of plan underfundings has risen
by over 50 percent in the average state from 1971-1980. In 1971, the average
level of pension underfunding for state pension plans involving teachers was
$190/taxpayer or $7912/plan member (measured in 1967 dollars); by 1980
underfundings had risen to $314/taxpayer and $11324/plan member (again, in
1967 dollars). For local teacher plans the record is no better.
Underfundings rose from $117/:axpayer or $10067/plan member in 1974 to
$155/taxpayer or $11253/p_an member by 1980 (again, in 1967 dollars). While
the average level of underfunding has been growing, not all teacher plans are
poorly funded. This analysis also provides state-by-state and city-by-city
estimates of the plan underfundings. In 1980, the ten worst nlans had an
average level of underfundings of $652 per resident (1967 dollars); the ten
best funded plans had underfundings of only $84 per resident. Alaska, Hawaii,
Idaho, Maine, Massachusetts, Mississippi, West Virginia, and Wyoming were
consistently among the worst funded state plans; Minnesota, Missouri, New
Hampshire, Texas, and Wisconsin were always among the ten best funded plans.
Among local teacher Pension plans, the five worst funded plans had an average
underfunding of $428 per resident in 1980; the five best funded local plans
actually had small surpluses (an average surplus of $33/resident). The worst
funded local Plans were found in the older, more industrialized cities in our
sample (New York City, Detroit, Chicago) and in Washington, D.C.

Essay 11, "Funding Teacher Pensions or Does Paul Rob Peter to Pay Mary?,"
Seeks to answer the question of why some state Plans are well-funded and
others are poorly funded. The analysis examines the determinants of the two

central determinants of underfundings: pension benefits and pension
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contributiuns. Benefits are set by state pension policy and by the growth in
teacher wages. Contributions are also deternined by state pension policy and
teacher wages (since teachers are often required to contribute a fixed percent
of wages to their plans), but, importantly, contributions are also deciced by
state legislatures as part of the annual budget process. This study formally
specifies and then économetrically estimates three interlockirg models of
state pension policy-making: (1) a model of state pension board policy which
sets supplemental benefits, Supplemental contributions, and Plan investment
policy; (ii) a model of State legislative decision-making which sets the
states own level of contributions to the Pension plan; and (iii) a model of
local school district wage and employment policy for teachers, as the teacher
wage bill will pe an important determinant of teachers’ pension benefits and
teachers' pension contributions. The analysis reveals a fiscal sSystem
suffering from myopia. The empirical results show a clear bias in favor of
current taxpayers and current teachers, to the potential detriment of future
taxpayers and future retirees. Most states now legally guarantee their
teachers' pensions, however. Thus it will be future taxpayers or their
children who suffer. Of the various public policy measures considered--
improved investment performance, more federal-to-state aid for education, a
federal pension bail-out, or federal regulation of pension funding--only the
federal regulaticn of increased contributions helps matters very much,

Are we on a collision course with bankruptey? The answer is no--at
least, for most state teacher pension Plans. Based on the estimated
structural model of state pension policy, simulations of the future path of
Plan underfundings to the year 2000 are developed for the 48 (mainland) state
Plans in the study. The gener:l pattern is a slow downward drift in the level

of underfundings. If the pension history of the 1970's seemed so bleak
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(Essay 1), why does the future look so promising? The answer lies in the
unique expansion of pension benefit; in the 1979's with the introduction of
cost-of-1iving provisions (COLA's) and the liberalization of plan vesting (the
number of years of service required before the pension is guaranteed). With
those changes now behind us, benefit growth is modest and contributions begin
to make a dent in the past levels of underfundings.

While there appears to be no national teacher pension crisis on our
fiscal horizon, the system d;es deserve continued scrutiny over the next two
decades. First, these unfunded liabilities do not fall to zero, and teacher
pensions are only one form of public debt within our state and local system.
Other public employee pensions are underfunded. Our major cities, at least,
often rux sizeabla short-term deficits. And there is a growing concern over
the status of state-local infra-structures. By themselves, teacher pensions
will not cause a state-local fiscal crisis, but they may be part of one.
Second, while the simulations reported in Essay Il are based upon realistic
income -nd demographic projections, a major new baby boom in the 1990's may
place increasing strain on the current accounts budget of publie education and
force a significant postponement of pension funding. Simulations assuming a
new baby boom beginning in 1990 show average underfundings béegin to rise
again. Finally, while the nation as a whole shows a favorable downward trend
in underfundings, not all states pertorm well. South Carolina, Maine, Idaho,
Virginia, Louisiana, and West Virginia are all projected to have underfunding
levels which might be considered dangerously high (i.e., 10% of projected real
income in the year 2000). Seven other states--Indiana, Towa, Massachusetts,
New Mexico, North Carolina, Pennsylvania, and SOuth.Dakota--are projected to
have underfundings greater than $250/taxpayer in the year 2000. These

thirteen srates, at least, deserve close monitoring.
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Abstract: The financing of public employee pensions has become an issue
of growing public concern. This Faper examines the funding status of teacher
pension. plans for the fifty states and for selected localities for the decade,
1971-1980. A pension underfunding equation based upon actuarial principles is
Specified and estimated using a sample of pension plans for which actuarially
sound measures of underfundings are available. The econometrically-estimated
Pension equation ic then used to "predict" underfundings for each state and
local pension plan for each year for which full pension plan data are
available. The results reveal that the real dollar value of plan
underfundings have risen by over 50% in the average state from 1971 - 1980.
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Appraising the Funding Status of Teachers' Pensions:
An Econometric Approach

by

Robert P. Inman®*

The financing of public employee pensions has become an issue of growing
public concern. While the number of actual defaults are few, numerous recent
estimates by actuaries and economists suggest that there may be significant
funding deficits in our public employee retirement systems.1 Underfunding
occurs because promised pensions to current and future system retirees are not
backed by an adequate volume of accumulated assets and planned
contributions. When an underfunding occurs, either employee pensions benefits
must be reduced, or public services must be curtailed, or taxpayer and current
employee contributions must be increased.

When the level of underfunding is small and the pension system is young
(a low current retiree/membership ratio) such adjustments in beriefits,
sServices, or contributions will be small and have few serious consequences.
For mature systems with large underfundings, however, the consequences can be
significant. As retirees claim their promised pensions and the unfunded
liability falls due, either taxes and contributions must rise, or services
decline, or pensions must go unpaid. If the liability is large enough, it may
even precipitate a fiscal crisis in the public budget as a whole.2 The one
possible "winner" when public pensions go unfunded are earlier taxpayers who
have left the jurisdiction and who did not contribute to the pension fund when
the now retired publiic employees were providing services. Once we realize
that public workers are paid a wage‘and a pension for their efforts, it is

clear tha: these prior taxpayers nave not paid the full cost of the labor

services received. Urfunded pensions can act as a de facto subsidy from the

10



current residents and/or retirees to the prior taxpayers who long ago may have

left the state or locality. Like most unintended subsidies, it may lead to a

serious misallocation of public resources (see Inman (1982)). This paper

seeks to identify the extent of pension underfundings for a major class of

public employees--teachers--as a first step to avoiding these unhappy
consequences.

Section II outlines the methodology used to estimate teacher pension
underfundings. The approach is econometric, rather than actuarial. The
analysis seeks to detail recent trends in pension funding for the major state
and local teacher and teacher-related pension plans; a detailed actuarial
analysis of each plan for each year is not possible. I have adopted an
alternative research strategy. I first specify--using the theoretical wurk of

Ehrenberg (1980) and Winkelvoss (1977)--and then econometrically estimate--

using the actuarially-based measures of underfunding in Arnold (1981)--a
pension underfunding equation for state-local teacher and teacher-related
pensious plans. This resulting equation qprrelates underfundings to commonly
observed financial statistics and plan attributes. In Section III, the
estimated underfunding model is used to predict underfundings for major state-
iocal teache- plans for the period 1971-80, given the plans' actual financial
data and plan attributes for those years. The concluding Section IV

Summarizes the results and comments briefly on their policy implications.

<I. An Econometric Approach to Estimating Pension Underfundings

A public pension is considered under‘funded when assets currently held by
he persion plan plus the discounted present value of future employee and
emrloyer (i.e., taxpayer) contributions are less than the discounted present
valce of all promised annuity (i.e., annual pension benefits) payments.

“<dlic employee pensions are defined benefit pensions in which workers are




promised a fixed fraction, called the replacemert rate, of some (usually three

to five year) average of their pre-retirement income. This fraction is
calculated as the product of the annual benefit accrual rate (typically
.02/year) times the number of years in service. For example, employees with
25 years of service will receive 50 percent (25 x .02) of their average pre-
retirement income as their retirement annuity. To fund this annuity, the
employer-taxpayers may either wait until the employee retires and then pay
taxes at that time to cover each year's promised pension (the pay-as-you-go
strategy), or the taxpayers can set aside a smaller nominal sum each year in a
pension account to earn interest so that the accumulated principal and
interest will be sufficient to cover the promised annuity stream when the
workers retire (the full funding strategy).3

To employ the full funding strategy it is necessary to estimate the
number of workers who will retire in each future year, how long they will live
once retired, their average pre-retirement wage, and the length of job tenure
before retirement. This information is sufficient to calculate the future

stream of promised annuities. Given an estimate of market interest rates, the

Y
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required annual contribution can be calculated which will be sufficient to
fully fund *hese future pension obligations. These annual contributions are
called the normal costs of the pension plan. Tyopically, both taxpayers and
puolic employees will contribute to meet normal costs; contributions are
genarally calculated as a percent of the current public employee wagebill
(e.g., 10 percent of wages). This percentage is called the contribution
rate. If past contributions which are accumulating as plan assets fall shor:
of the full-funding levels, an unfunded pension liability will arise. To

cover these past shortfalls--often called the plan's supplemental liabiiity--

] PR : :
aidel contributions above normal costs are needed. These additional



contributions are called the plan's supplemental costs and are usually
calculated so as to cover the plan's unfunded liability gradually over a
thirty to forty year period. It is our task here to approximate these funded
pensions liabilities for the major pension. plans which suppo: "’ retired
teachers using a consistent methodology which will permit across state and
across time comparisons.

Clearly it is not possible to do a detailed actuarial analysis of each
state pension plan for each sample year. I have therefore developed an
approximation which builds upon the conceptual work of Ehrenberg (1980) and
Winklevoss 11977) and the careful acturial analysis of state plans for the
fiscal year 1978-79 by Arnold (1981). First, a specification of pension
underfundings is developed for a typical defined-benefit public employee
pension plan. Second, the specification is generalized to allow for the
unique fe_tures of individual pension plans. Tnird, the actuarial parameters
of the underfunding model are estimated ecor .cally; the data base
employed is Arnold's estimates of persion underfundings supplemented by plan
characteristics abstracted from state pension leg.slation. Fourth, using the
statistically preferred underfunding model and available pension plan data,
predicted levels of plan underfundings are calculated for each state and for
Selected local plans for each year for the decade, 1971-1980.

At any point in time, a typical public employee pension plan's
liabilities (L) will equal the difference between the discounted present value
of promised benefits (PYB) less the discounted present value of all
anticipated future contributions from taxpayers and employees (PVC): L = PVB
- PVC. The liability not offset by existing plan assets (A) is called the
pian’s unfunded liability (U): U = L - A. Our task is to approximate U. To

¢ s¢ Jor a typical pension plan, I shall assume: (i) a constant flow of (n)

‘and APV
>




new employees each period who exhibit a constant quit rate (q) and a constant

mortality rate (&) over an employment period R years; (ii) a fixed
contribution rate (c) of wages; (iii) an annual growth in employee wages of
g + 0, where g reflects growth due to worker experience and i reflects the
inflation growth in wages; (iv) a cons:.nt and uniform replacement rate (b)
which when multiplied by the worker's final wage (wF) defines the worker's
annual pension; and (v) a constant cost of living adjustment (COLA) to the
annual pension of rate (8) times the inflation rate (p). The analysis will

tiscount all nominal benefits and contributions at a nominal interest rate

(r). Under these assumptions:

(

ey

) PVB = [ B(t)e™" dt and PVC = [ c(t)e "tat
0 0

where B(t) equals aggregate pension benefits paid in year t and C(t) equals
aggregate contributions received in year t. The current period date of
evaluation is denoted by the index O and an infinite plan horizon is assumed.

The future wage of any worker at time v, who has been in the plan for s
years, will be:

(2) wis, v) = w ehvegs '

0

where Wy is the initial period wage. The final retirement wage of a worker

#ho started in the system at time (v - s) and has been in the system for R

years w:il be:

(3) wF(s, v) = [woe(v'S)h]ehReaR z woegReh(v-s+R)

e
?l'-

is approximated in two steps. First, contributions into the system

T any time v are estimated by:




: (
C(v) = [ cu(s, v)ne~{3*8)S5s
0

where ¢ is the fixed contribution rate from wages, w(s, v) is the wage of a

worker with s years of experience in year v, and ne'(q"”s

is the number of
workers of s years of experience who have survived (quits and mortality) to
time v. Contributions are aggregate over all workers from those just starting
(s = 0) to those just retiring (s = R). Second, the present value of these

annual contributions are calculated by discounting by r summed over all time:
(5) PVC = [ C(v)e™Vadv .

0
Solving equations (4) and {5) gives the following specifications for PVC:

(ewon)(1 - e-(q+6-g)R*

(€) PVC = r ~H)(q+ 5 -g)

PVB is also approximated in two steps. First, total retirement benefits
pai¢ in year v is estimated by:

(M B(v) = [ buf(s, v)e®P(S-R)pg=(ar8)R -8(s=R)
R

where b is the replacement rate applied to the final wages of workers of age s
ir year v adjusted for inflation protection in the post-retirement years at
tre rate ep{wF(s, v)e®P(s-R) , S > R). Benefits paid in year v are the sum of
berefits paid to all workers who have survived to retirement and are still

tive fna=(Qe8)R _-5(s-
d.lve (ne Q+8)Rg-6(s R)]. Second, the present value of these annual benefit

gaym

ents are calculated by discounting at r over all time:




(8) PVB = [ B(v)e " Vdv .

-

0

Solving equations (7) and (8) gives the following specifications for PVB:

(bugn)e(8-(a+8))F
(o PVB = —2

(h + § - 8p)(r-h) °

The unfunded liability of a pension plan is defined as U = L - A. Noting

that L = PVB - PVC, U can now be specified as:

(bwon)e(g'(q’5))a

(10) Ve -mmes-op -

c(won)(1 - e'(Q#G)R)

(r =h)(q+6-g)

- A

using the definitions of PVC and VB in equations (6) and (9) respectively.

cquation (10) can be simplified to:

(1) U= (2508, - (—25)(erbi, - 4,

where,

By * (buon)e(s'(q’5))ﬁ/(h + 6§ -0p) ,

and measures benefits paid to t.day's retirees,u and where A defined as:

_ih + 6 - 68p) (q+8-g)R
A-%T'5-8) (e -1)

ar2 (r - h) are "actuarial constants" dependent upon actuarial assumptions.

-
.~y
-

Juation (10') defines the level of ‘today's (period 0) unfunded liability for

tyr.cal public employee pension plan.




To move from a typical to an actual pension plan requires a specification
of plan-specific features. These include the level of benefits paid today
(Bo), the plan's actual contribution rate (c) and replacement rate (b), tne
level of the plan's accumulated assets (A), the plan's rate of inflation
protection (8), and the plan's number of years of service before benefits are
paid (R).5 The other parameters of (10')--r, h, §, q, g, and p--are actuarial
parameters and, for the purposes of comparing plan underfundings, are assumed
to be equal across pension plans.6

In fact, equation (10') may not capture all the plan-specific features
which distinguish one teacher pension system from another. Assets, for
example, may be held in different portfolios which earn different rates of
return. Contributions may vary in some years from the anticipated rate ¢
because of short-term political decisions or unexpected fluctuations in state
revenues or non-pension expenditures. In addition, the relationship in (10')
is based on the assumption that the plan is in a steady-state; in fact, the
plarn may be in an expansion or contraction phase. Finally, teacher-only
dension plans may be differentially favored or disfavored in plan funding or
portfolio performance compared to those pension plans which include teachers
with all other public employees.

These observations suggest that the basic model in (10') should be
eXxiénced to include a fixed component dependent upon plan type (¢ = % * o1T,
Wnere T = 1 if teacher only plan, O otherwise), variations in the estimated
dctuarial constants because of variable pian growth.7 and finally, a
Stocrastic comporent related to the level of plan assets (¢ = yA, where

i¢) = AE(y) = 0, and ai : Azaf). Equation (11) allows for these extensions:




m
(11) Us=e,+ 01T + o m + [;E%—%)Bo +

-du{m)
(—r —h )(c/b)(Bo)
-A + YA,

where m is the recent rate of growth in plan membership. Dividing by A and

rearranging slightly gives the specification most suitable for estimation:
(11) (1 + U/R) = 00(1/A) + 01(T/A) + oz(m/A) +

(u(m)/r = h)(Bo/A) + (~8u(m)/r - h)(c/b)(Bo/A)

To estimate the effects of plan growth on the actuarial parameters (r - h) and
&, a simple interactive specification of the form u(m) = 1 + um will be tried;
when u = O the actuarial parameters are not signi{icantly affected by the
observed variations in m. Finally, as & varies across pension plans as years
to retirement (R) and COLA protection (8p) vary, I have approximated the
steady-state specification of & (see above at equation 10') by the second-

order Taylor series expansion about a fixed a:
=03+ 8,(0p=-8p) + 8,(R-F)+ag(ep-8p)(R-R)
-2 2
+ Au(ep - 6p)° + A5(R - R)* .

Sutstituting this approximation for & into (11') gives the final specification
<Sez in the econometric analysis.8
Table 1 summarizes the econometric estimation of the underfunding model

eésiimating from a sample of thirty-seven pension plans for the fiscal year
9

378-73 for which full underfunding and plan attribute data were availabie.




Pension underfundings (variable U) are from Arnold (1981) and measure plan
continuation liability, the appropriate measure of U under the politically
plausible assumption that existing pensions to current employees will not be
terminated. (See Bulow (1982) for arguments which favor using plan
termination liability; Bulow, however, is focusing on private pensions.) Data
for plan assets (A), benefits (B), and membership (to calculate m) are from
the Census of Government publication, Finances of State and Local Employee
‘Retirement Systems (1978-79). Data for each plan's required contribution (c).
rate, benefit replacement rate (b), years of service (R), and COLA (8) were
obtained from state pension laws. In calculating the benefit replacement
rate, allowance was made for whether the plan was, or was not, integrated into
social security. If full or partial integration is allowed, I assumed social
security replaced 27 percent of employees' pre-retirement wages when
calculating b.10 In states which do not explicitly allow for COLA protection,
but do grant periodic adjustments, I followed Arnold's (198i) assumption and
set 8 = 5. In calculating years of service (R), I assumed the typical
teacher begins service at age 30 and works without interruption to the state's
iegally set age of retirement.
Equation (1) in Table 1 corresponds to the basic underfunding model of

(10') above, extended to permit a stochastic error structure of the form, e =
YA. The coefficient estimates for this simple model imply values for the
actuarial parameters of (r - h) = .022 (= 1/45,65) and 4 = 2.69

(= -(-122.82/45.65). Both numbers are plausible.

Equation (2) in Table 1 extends the basic underfunding model by

permitting a "fixed effect” to underfunding of 09 ¢ 0T + ¢,m, where T = 1 if

tre persion plan applies to teachers only, O otherwise, and m is the rate of

gremin of plan membership from 1971 to 1980. The results reveal no

"
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significant fixed effect differences on underfundings between teacher and
general pension plans. This is not surprising as most states now jointly
administer teacher and general employee plans However, the level of
underfundings in teacher and general plans can still differ as plan
attributes--B, A, ¢, b, 6p, and R--differ; a’'l we observe from the "fixed
effect" in equation (2) is that there is no administrative bias in favor of,
or against, teacher-only plans.

We do observe an almost significant effect of recent membership growth on
underfundings, however. The fixed effect of m on underfundings is positive
and becomes statistically significant in later specifications. The positive
effect of m on underfundings is piausible; it implies new contributions in
high growth plans have lagged the new increases in liabilities. 1In results
not reported in Table 1, I also tested for the effect of m on the actuarial
constants, (r - h) and 4, as defined by estimated "slope" coefficients.
Multicollinarity prevented a precise identification cf the effects of m on the
relevant slope coefficients; a simpler test that low growth and high growth (m
2 .03 per annum) plans had equal actuarial coefficients could not be rejected
in the full model.'’ Thus in the work which follows only the intercept, or
fixed effect, of plan growth on underfunding is considered.

Equation (3) in Table 1 introduces the Taylor series approximation for
the actuarijal constant, 8. The more elaborate specification for & has no
sigrificant consequences for our estimate of (r - h,, again it equals .022.
Tre 1ndividual coefficients of the approximation (K, A1, e ey A5) generally
rave plausible signs (see fn. 8 above), though they are not always precisely

estitated. The implied value of 8 is again about 3 for the average sample

.
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Estimated equation (4) is a simple extension of equation (3) with the




a_priori constraint that 8, = 0 (again see fn. 8) imposed before estimation.

Equations (3) and (4) are virtually identical.

Equations (5) and (6) in Table 1 impose additional structure or the
estimation in hopes of improving the model's overadl predictive performance.
Variables whose estimated coefficients are less than their standard errors
have their coefficients constrained to be 0, first for the slope coe.ficients
which define & (equation 5) and then for the slope and intercept coefficients
(equation 6). As expected the R® adjusted for degrees of freedom (§2 in Table
1) rises with each additional restriction.

Since our central concern is the level of underfundings, the preferred
pension funding equation is that equation which minimizes the standard error
of estimate of the aggregate level of pension underfunding, U (assuming
quadratic loss). The standard error or U (SEE (U)) for each equation for our
sample is reported in Table 1. Estimated equatioh (6) is the preferred
pension underfunding equation by the criterion of minimizing SEE (U); it will

be the basis for estimating the funding status of teachers' pension plans for

the period 1971-1980.

Iil. The Estimated Funding Status of Teachers' Pensions

Tables 2 and 3 summarize the results for the predicted funding status of
"
anc Table 3 (local plans) list the means for each year for four summary
measures of underfunding: (i) estimated underfundings per (state or local)
resident; (ii) the ratio of estimated underfuncings to total plan iliability;
1iii) estimated underfundings per plan member; and (iv) the ratio of estimated

srderfundings per resident to income per resident.

e results show a general upward trend in estimated underfundings of

tesckorg! e ? . :
cers' pensiors. Average underfundings per capita measured in constant
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(196”) dollars have risen by 65% in all state plz s from 1971-1980 and by
approx:imately 33% for the full sample of local plans from 1974 to 1980. 4s a
general rule-of-thumb public employee pensions are considered well funded when
the underfunding to liability ratio (or alternatively, the asset to liability
ratio) is less than .20 (greater than B): see for example, Tilove (1976).
Clearly, the majority of the plans considered here do not meet this standard;
the underfunding/liability ratios in Tables 2 and 3 never fall below .5.
Further, the trend has been upward for all plans, rising most sharply for the
full sample of local plans (1974-1980). Underfundings have also worsened from
the perspective of plan members. Underfundings per member in real (1967)
dollars have risen for all plan types, with teachers significantly more at
risk in teacher-only plans. As a measure of plan member risk, the ratio of
underfundings to a teacher’s promised benefits (U/PVB not reported in Tables 2
and 3) averaged about sixty percent in 1980 and was often as high as seventy
percent in some plans.13

As taxpayers are ultimately responsible for unfunded pension liabilities,
the ratio of underfundings to resident income is also of interest. Growing
public debt need not be a serious long-run economic threat if taxpayer incomes
grow faster than tne public debt and the ratio of debt to income falls over
time (Feldstein, 1976). As Tables 2 and 3 make clear, this has not been the
case for teacher pension underfundings; the trend is steadily upward for the
full sample of plans.

While the average level of underfunding of teacher pensions is
sigrnificant and growing, not all plans are poorly funded. A comparison of
ingividual state and local plan underfundings shows a wide variance across

‘ame 14
p-ans, The ten worst state plans have an average level of underfunding

ad”an
s

3.y eight times larger than the ten best funded plans. In 1980, the ten




worst plans had an average level of underfundings of $652 per resident (1967

dollars); the ten best funded plans had underfundings.of only $84 per
resident. Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West
Virginia, and Wyoming were consistently among the worst funded state plans;
Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were always among the
ten best funded plans. Among local teacher pension plans, the five worst
funded pians had an average underfunding of $428 per resident in 1980; the
five best funded local plans actually had small surpluses (an average surplus
of $33/resident). The worst funded local plans were found in the older, more
industrialized cities in our sample (New York City, Detroit, Chicago) and in
Washington, D.C.

It is important to understand the reasons for such variance in plan
underfundings. An examination of individual plans reveals that the ma jor
cause of the growth in underfundings is from a benefit expansion, not a cut-
back in contributions. Real contributions have kept pace with real wage
growth; that is, contribution rates, c, have remained stable. The benefit
explosion has come from two sources: (1) a modest increase over the decade in
the annual benefit accrual rate from an average of .015 per year of service in
1971 to .018 per year of service in 1980, and, more importantly, (2) the wide
extension of COLA protection to retirees. The average annual rate of nominal
benefit increases for retirees to protect against inflation rose from .021 (=
8p) in 1971 to average annual rate of benefit increase of .0u8 (= 8p) in
'380. For this sample those state and local plans which have been most
g2nerous in their expansion of bernefits are generally the plans which face the

highest levels of underfundings.

Wrat can be done to ease the growing burden of teacher pension

-“3eriundirgs? While these estimated levels of underfundings are troubling,

5
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they are not unmanageable. Most states have now adopted COLA provisions and
inflation is likely to be reasonably managed in the future. The benefit
explosion is probably behind us. The task before us now is to cover these
past pension debts gradually and, most importantly, to insure that future
promised benefits are fully funded. Three groups may be asked to pay:

current teachers vis benefit reductions, current taxpayers via tax increases,
or school-aged children via reduced school services. In 1980, the stock of
underfundings per member in the average state-local teacher-related pension
plan totaled $11324 per plan member (1967 dollars) or approximately 60 percent
of each current teacher's anticipated stock of pension wealth (PVB). To ask
current teachers to pay the entire burden would be a considerable hardship,
particularly for teachers just now nearing retirement and unable to adjust
their private savings. Were taxpayers alone to cover 1980's pension debts, a
one-time tax of approximately 9.9% on average resident income would be
sufficient to cover past underfundings in the average state-local plan (.099 =
$314.54 of underfundings/resident divided by $3172 of income/resident both
measurea in 1967 dollars). Were school children alone to cover 1980's debts
by sacrificing schooi expenditures, a one-time sacrifice of $560/public school
enrollee (1967 dollars) or 60 percent of that year's average expenditure per
enrollee would be sufficient. Of course, gradual repayment is possible. If
we amortize the average state's 1980 pension debt over 30 years at an assumed
'0 percent interest rate, a 3/10's of 1 percent annual increase in resident
income taxes or a 5.5 percent fall in annual school expenditures devoted to
ecJeatior will be required. Such adjustments will probably not constitute
s:gnificant hardsh.p, particularly if they are shared. What will create
$ifnificar: hardship is if we ignore these early warnings signs of growing

ce"s.sm i
$.3% 323t and continue to underfund our teachers' pensions.
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IV. Conclusions

The funding status of public employee pensions has become an issue of
increasing public policy concern, and for good reasons. Significantly
underfunded public pensions are a possible source of economic inefficiency and
may have unattractive implications of economic equity as well. This paper
provides one estimate of the funding status of teacher pensions in the United
States and finds a potentially significant level of underfunding in the
average state and local plan. Lurking behind the average performance,
however, is a dispersion in funding status which is perhaps even more
disturbing. Many state and local plans--generally found in older, more
industrialized cities or in poorer rural states--have underfundings which
exceed $500/resident, measured in 1967 dollars. A concerted effort must be
made to repay this debt before it reaches crisis proportions.

A balanced strategy of gradual debt reduction is still possible. Modest
tax increases (perhaps 3/10's of 1% of resident income) will cover the
interest costs of past pension debt and permit gradual repayment, without
requiring benefit reductions to current teachers or service cutbacks for
students. But such a policy must be considered in a wider context.
Urderfunded teacher pensions are only one source of our nation's growing
public debt. Federal government budgets, social security, federal employees'
persions. and other State-local employee pensions are all underfunded. If
corsidered together, as they should be, the tax increases or benefits and
service reductions needed to service this debt may be sizable indeed.
frinciples of equity may require, therefore, that not all of the burden of

7ast public debt fall on taxpayers; current public employees and service

ereliciaries (e.g., school age children) should perhaps be asked to share in

‘rese ¢9s8%s as well.




We should note that in one happy .. of circumstances these pension
underfundings will not pose an economic problem. To the extent that taxpayers
and/or teachers have correctly anticipated these underfundings they will have
made fully compensating adjustments in their own savings behavior in
expectation of larger future taxes or Smaller pension annuities. Further, the
increased savings would have been made possible by dollars given to current
taxpayers by past taxpayers in the form of lower land prices !“he
“capitalization" of underfundings) or by dollars given to teachers as higher
wage payments (the "compensating wage differential" for underfundings). In
either case, the private market will have fully corrected for the failures of
the puolic sector. The evidence for this hypothesis is mixed at best.‘s

Prudence, therefore, requires us to confront the observed underfundings
directly through considered public policies to encourage the full funding of
our public employees' pensions. The evidence presented here suggests now is

time to start.

18.963




Footnotes

*Professor of Finance, Economics, and Public Management, Wharton Schooi,
University of Pennsylvania, Philadelphia, Pa., and Research As: ciate,

! National Bureau of Economic Research. This work is part of a larger study of
the status and funding of teacher pensions supported by the National Institute
of Education, Grant no. G-83-0033. The work was completed while the author
was a Visiting Professor at Stanford University. The hospitality of the
Economics Department, NBER-West, and the Hoover Institution 1s appreciated as
is the very able research assistance of Siobhan Devin and particularly Eric
Wright. Dr. Duc-Le To of NIE offered very helpful comments or a first draft
of this paper. The author takes full responsibility for the results presented
here.

1see for example, Aronson (1975), Munnell and Connolly (1976), House of
Representatives (1978), Inman (1980), Pease (1980), Arnold (1981, 1982) and
the Urban Institute (1981).
21t has been argued that the New York fiscal crisis was in part a fall-
} out of growing local pension costs; see Morris (1980) or the Urban Institute

(1981).

3There are special circumstances when the "pay-as you-go" strategy may be

preferred to the full-funding strategy; see Samuelson (1975), Arnott and
Gersovitz (1980), or Merton (1983). Generally, however, full-funding insures
a more efficient allocation of societal resources (Feldstein (1976) and Inman
1'982)) 1s well as protects workers' pensions.

Um,
-his result follows from the solution to equation (7) for the period

o= Iy - : . . : : .
-he formal analysis ignores variation in vesting provisions across

“énsion plars. Vesting defines the minimal number of years of service before
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pension rights are secure. The greater the number of years to vesting, the

lower should be the plan's unfunded liability since fewer workers are likely
to qualify for pension henefits. Vesting differences will have to be
substantial, however, before a sizable effect on underfundings will be
observed; see, for example, Bulow (1982). In our sample, most plans vest
their members within five to fifteen years and these differences have only
small effects on underfunding estimates; see Arnold (1928) summarized in
Kotlikoff and Smith (1983, section 7.7).

6This assumption is appropriate given by decision to use the Arnold data
base. Arnold (19871) applies the same values for r, h, &, q, €, and p to each
plan when estimating that plan's unfunded liability. Thus in my 2conometric
analysis these parameters are, by definition, constants. If estimates of U
are based on different values of r, h, &, q, g, or p, then the regression
analysis used to describe differences in U must allow for variations in these
parameters.

It should be noted that Arnold (1981) did test for differences in
mortality rates (8) across states and quit rates (q) across states and could
not reject the null hypothesis of equality. The nominal interest rate r and
the inflation rate p are national and thus should be uniform across all pians
in any yea~. The assumption of similar wage structures (g) and nominal wage
growinh (n) across plans also seems reasonable as public employee bargaining is

Nuw commonplace,

TThe formula outlined in equation (10) above is not precisely consistent

Ty
L

h actuari.l principles of pension accounting as used by Arnold (1981%) and

otrers. Specifically, as specified the calculation of PVB and PVC assume

S-rrent taxpayers will be responsible for all future employees' benefits above

3.0 future rlanned contributions. The usual practice when calculating U is to

20




make current taxpayers responsible only for current employee benefits. It is
possible to show that the algorithm in (10) will give a biased (likely upward)
estimate of this "true" measure of underfunding. The bias is likely to be
greatest for plans with high rates of membership growth. Permitting plan
growth to influence both the intercept (a fixed effect) and the slope
coefficients in an estimated underfunding equation should minimize the bias
from employing the specification in (10); see Ehrenberg (1980, fn. 12).

8'I'he coefficients 8, . . . bg have specific interpretations as first and
second derivatives of the actuarial constant 4 with respect to the COLA rate,

8o, and the years of service, R. For plausible values of the other actuarial

parameters in A, we can predict the likely signs of 8, . . . 8g. For examp.e,
ifh+6>68pand q+ & > g, then 8, = an/s(ep) < 0, A2 = ab/ak > O,
A3 = .538/3(6p)aR < O, 8, = .532A/a(9p)2 = 0, and As = .SaZA/aZR > 0,

9All local teacher plans and thirteen state plans had to be excluded
from the regression analysis for reasons of incomplete estimates of U for the
sample year, 1978-79. The excluded states were Alabama, Georgia, Indiana,
Maryland, Massachusetts, Michigan, New Hampshire, Ohio, Oklahoma, Texas, Utah,
Washington, and Wisconsin.

105ee Boskin and Shoven (1984), Table 3. For the simulation of
underfunding in years other than 1978-79, the social security replacement rate
was adjusted to allow for the actual historical experience; see Boskin and
Shoven (1984), Table 3.

"The sample was divided into low growth and high growth plans according
to the criteria of whether plan membership from 1971-80 grew less than, or
greater than, 3% per year. For estimated equations (1) the value of f for the
“-.l hypothesis of no difference was F(2,33) = 6.32; we can reject the null

“ypotresis of no difference at a 5% level of confidence. For the full model
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specifications in equations (2) - (6), however, the F statistic for the null
hypothesis of no difference did not reject the hypothesis; F(5,27) = 1.831 far
equation (2), F(10,17) = ,706 for equation (3), F(9,19) = .672 for equation
(4), F(7,23) = 1.049 for equation (5), and F(5,27) = 1.326 for equation (6).
Since m is included as a fixed effect in equations (2) - (6), the test applied
to those equations is for slope effects only.

12There is always a danger in prediction of extrapolating to
circumstances outside the original sample period. This is not a serious
concern for our study for the simple reason that we are not estimating a
behavioral relationship %o predict behavior, but rather, an accounting rule to
organize financial data. The accounting rule is valid across all periods of
our samp.e, so our estimate of that rule is also valid across all sample
pericgs.

'3pVB can be approximated from equation (9) 23 By/(r - h). By is a
plan's current payments to retirees and (r - h) is set equal to .022 from our
regression estimates.

Wy data appendix giving estimated underfundings for each plan for each

year is available from the author upon request.

15See. for example, Epple and Schipper (1981), Inman (1982), and Smith
(1981, 1983).
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Table 2
Punding Status for Teachers' Pensions: State Plans

3 Nean State Mean State Mean State Mean State

A Year/Plan Underfunding/Resident Underfunding/Liability Underfunding/Member Underfunding/Income

- a1l Ceneral | Teacher ALl General | Teacher All General | Teacher ALl General | Teacher
wne $190.48 | $300.69 $141.06 «507 610 <549 $7912 $6875 $8370 07N « 113 +053
1972¢ $211,82 | $313.07 $158.04 «570 «614 «547 $8864 $9040 $87T ™M «073 «109 . 055
1973 $239.47 $341.93 $181.84 »599 «645 «S73 $9006 $7954 $9598 081 « 115 «061
1974 $256.72 $348.25 $200.63 «636 «657 623 $9333 $7247 $10611 .088 « 121 +068
1973 $264.38 | $353.46 $209.79 «621 «641 +609 $9676 $7436 $11049 «089 « 121 «069
1976 $207.62 | $398.29 $213,12 «622 +648 «582 $10164 $7953 $11084 «094 132 «068
1977 $295.99 | $411.84 $217.%3 . 623 «642 «579 $10549 $8004 $1162¢4 +094 « 133 .067
1978 $300.61 | $417.78 $228.78 «621 «647 +605 $10670 $7999 $12308 «093 <134 «069
1979 $315.33 $447.52 $234.31 «637 «679 611 s$tion $8759 $12391 +«098 . 143 «070
1980 $314.54 | $424.66 $247.04 «623 +654 «603 $11324 $1682 $12941 +099 «139 <078

| *Results exclude Delavare for reasons of insufficient Aata. Underfunding per member and underfunding per resident are both measured in

! 1967 dollars.
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Tadle 3

Fonding Status of Teaschers’ Pensions: Local Plans
Mean Local Mear Local Mean Local Mesa Local
Underfunding/| Underfunding/| Underfunding/| Underfunding/
Resident Liability Member Income
197" $163.09 .658 $15736 .060
1972° $186.50 .627 $16748 .064
1973° $184.62 .628 $16216 .065
1974 $117.19 .516 $10067 .042
E 1975 $119.57 .641 § 9794 .042
; 1976 $133.70 654 $10705 044
1977 $147.94 .655 310694 .048
1978 $164.40 .667 $11948 .050
1979 $156.44 .657 $11273 .050
1980 $155.55 .657 $11253 .051

.

1971-1973 results are for s limited sample of local teacher
plans. Only local teacher—only plams are imcluded. Local
teacher plans included in the analysis are VWashingtos, D.C.
(1971-1980), Chicago (1971-1980), Duluth (1971-1980), Minneapolis
(1971-1980), Boston (1971-1980), New York City (1971-1980),
Portland (1971-1980), Milwaukee (1971-1980), St. Louis (1972-
1980), Fulton Co. Ga., (1973-1980), Des Moimes (1973-1980),
Vichita (1973-1980), Kansas City, Mo.(1973-1980), Denver (1973-
1980), Omaha (1973-1980), Detroit (1974-1980), Aslisgton, Va.
(1977-1980) . Underfunding per member and underfunding per
resident are both measured in 1967 dollars.




Appendix
to

"The Funding Status of Teacher Pensions: An Econometric Approach"

Estimated Unfunded Pension Liability
Per Capita (1967 dollars) *
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ESSAY II

"FUNDING TEACHER PENSIONS OR DOES PAUL ROB PETER TO PAY MARY?"




Funding Teacher Pensions
or
Does Paul Rob Peter to Pay Mary?
by

Robert P. Inman®

In the last decade, the funding status of public employee pensions has
become an issue of increasing public concern. A Congressional survey (1978,
Table 52) of public employee pension plans indicated that in 1976
approximately 90% of all state and local the plans had some level of
underfunding. Estimates of the level of underfunding by Arnold (1982) for
individual plans shows furding status to vary from almost fully-funded to
underfundings of $2000 per resident or more in Alaska, Nevada, and South
Carolina. Aggregate estimates by Arnold (1982) and by Inman (1980) show the
state and local sector as a whole to have pension underfundings of
aporoximately $500 per capita by the late 1970's. Further, the available
evidence (Inman, 1980 and 1986) shows that real underfundings have been
growing over thellast fifteen years.

There is no need yet to announce a "crisis." Most all plans have
accumulated sufficient assets and planned contributions to cover pension
promises to current and near-future retirees. Real issues of national policy
arise however, if current unfunded liabilities are not covered and overall
uzderfunding continues to grow. As underfunding increases, workers' annuities
are increasingly at risk. To the extent annuities are guaranteed, future
Public services or future taxpayers' incomes must decline. What workers and
future residents lose, current taxpayers gain with underfunding. This
intertemporal transfer may or may not be desirable. Large underfundings may

have adverse effects on resource allocations as well, creating inefficiencies
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which cost current as well as future residents. In a manner fully analogous
to social security, public employee pension underfunding may depress private
savings (Feldstein, 1974). Further, as underfunding operates as an implicit
subsidy to current taxpayers who employee pensioned workers, it creates
incentives to over-provide state and local services (Inman, 1982). o avoid
these possibly unwanted redistributions and misallocations, it is necessary to
design a tunding strategy for state and local pensions. To do so, we must
understand the causes and consequences of current underfundings. That is my
task here.

The focus of the analysis is on teachers, the single largest group of
state and local employees, providing the single most important state and local
service, education. Teacher pensions are now significantly underfunded and
the real level of underfundings has been rising--see Table 1. The level of
underfundings per capita and per plan member have grown from $190 and $7912 in
1971 to $314 and $11,324 respectively in 1980 (1967 dollars). While the
average level of underfunding is large, so too is the variance. Some states
(Minnesota, Missouri, New Hampshire, Wisconsin) have well-funded plans while
other state plans (Ildaho, Louisiana, Maine, Massachusetts, Mississippi, South
Carolina, West Virginia, Wyoming) are consistently poorly funded. This paper
Seeks to explain this recent history and, on the basis of this history, to
project the future trends in teacher pension benefits and funding. Simply
put, can we expect a teacher pension crisis? If so, which states are the most
Vuinerable? Finally, what can be done today to stay the continued growth in
underfundings?

To answer these questions, an econometric model of pension underfunding
is specified and estimated for a sample of the forty-eight mainland state

teacher pension plans for the decade 1971-1980.1 The basic pension identities
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Table 1: Underfunding of Teacher Pensions

Average Average Average Average
Underfundings Underfundings per Under fundings Underfundings
per Resident Plan Member per Resident (10 worst)1 per Resident (10 best)2

1971 $190.48 $7919 $us4.57 $31.52
1972 211.82 8864 474,61 33.57
1973 239.47 9006 509.59 45.03
1974 256.72 9333 532.25 59.91
1975 264.38 9676 532.28 69.56
1976 287.62 10164 565.70 62.54
1977 295.99 10549 585.25 65.09
1978 300.61 10670 582.89 78.80
1979 315.33 11011 643.79 91.87
1980 314,54 11324 652.18 84.60

Source: Inman (1986). All data are in 1967 dollars.

p1ans in Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West Virginia, and Wyoming were
consistently among the ten worst funded plans,

2plans in Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were consistently among the ten best
funded plans.




are first specified and the key fiscal variables which set the level of
underfunding--government and employee contributions, investment earnings, and
current and future benefits--are identified (Section II). A political-
economic model of contributions, investment performance, and benefits is then
specifie’ (Section III) and estimated (Section IV). The estimated structural
model can then be solved to predict the likely effects upon teachers and
current and future taxpayers of economic or demographic changes and
alternative pension reform policies (Section V). Further, the estimated model
can be used to simulate the future path of pension underfundings (Section

VI). A concluding Section (VII) summarizes the main results.

II. Accounting for Pension Underfundings

Teacher pension plans, like most public employee pension plans, are
defined-benefit pensions. Such plans specify an annuity to be paid to a
retiree at a fi.ed replacement rate (usually 2% for e;ch year of service up to
50%) of the retiree's eligible pre-retirement salary (usually an average of
the retiree's last three to five years of salary).2 To cover these
anticipated pension liabilities, teachers and their employers--i.e., local
taxpayers through school districts--must make contributions to the plan, most
often as a fixed percentage (contribution rate) of annual sa.ary. At any
point in time, the liabilities (L) of such a public employee pension plan will
equal the difference between the discounted present value of promised benefits
and the discounted present value of anticipated future contributions from
taxpayers and employee;. Under plausible assumptions about the pension plan's
benefit and contribution structure and about the demographics of teacher
iongevity and turnover, plan liabilities per taxpayef can be specified as an
dctuarial constant (8) times the current wage bill for teachers: L = awt,

where w is the average teacher wage and ¢ is the number of teachers per
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actuarial constant () times the current wage bill for teachers: L = awt,

where w is the average teacher wage and t is the number of teachers per
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taxpayer.3 The liability not offset by any existing plan assets (A) is called
the plan's unfunded liability (U): U=L-A4,or,

U=0auwt - A . (n

The asset position of the pension plan is defined by the level of assets

accumulated up to today, denoted A_,, plus the net contributions made today to

the pension plan, denoted n:
A=n+A-1. (2)

Net contributions to the plan equal the contributions made today by teachers
(ce) and school districts as employers (cg), plus state government
contributions (p), plus contributions from investment earnings on prior assets
at rate r (rA_,), less any benefits paid today to plan members (b). Inall
cases, state governments, through the executive branch, administer the pension
plan, regulate investment policies, and collect employee and employer
contributions. State legislatures set the level of state contributions to the
plan (p).

Not all employee and employer contributions and noﬁ all of investment
earnings need be allocated to increased pension funding, however. Indeed,
there may be strong motivation on the part of current taxpayers and teachers
to move some of these dollars out of pension contributions and into current
period pension benefits or into the general state budget for current
expenditures or tax relief. 1If this is so, then only a fraction of current
employee and employer contr.butions and investment earnings will actually
contribute to pension assets. If ¢ percent and ¢ percent of each locally
contributed dollar spill over into current benefits or into the general

budget, respectively, and v percent and ¢ percent of each dollar of investment




earnings slips into benefits or the general budget, respectively, then only

(1-¢- 0){0e +c¢}and (1 -v- 0){rA_1) dollars actually remain as net

g
contributions.“ Allowing for the possibility of such leakages from pension

funding means that net contributions (n) are specified as:
nzpe+(1-¢- 0){ce . cg} «+ (1 «v- 0){rA_1) - by (3)

where p is state contributions and b, are basic benefits. Note that total
benefits paid (b) will equal basic benefits by plus supplemental benefits paid

from contributions and investment earnings:
b= b0 - e(ce + cg) . u(rA_1) .

The empirical analysis will estimate the spill-out parameters ¢, v, ¢ and v,
as well as the basic benefit structure, bj.

Equations (1) to (3) define the dynamic path of pension underfundings.
For this analysis, the actuarial parameter 2, and the spill-out parameters--¢,
¢, v and v--are treated as exogenous (though estimated in the analysis).
Endogenous to the analysis are teacher wages (w) and employment (%), assets
(A), state contributions (p), employee (cg) and employer (°g) contributions,
investment performance measured by the average rate of return on pension
assets (r), and total benefits paid =ach year by the plan (b). Also
endogenous to the analysis is state aid for local education (denoted as z);
Such aid is a key determinant of w and t and is itself determined as part of
the state budgetary process along with state pension contributions. The key
determinants of each endogenous pension variable are specified in Section III;

tach emerges from a political bargaining game between teachers and taxpayers.




1II. The Political Eccnomy of Teacher Pensions
A. Process and Players

The process which determines the levels of contributions, investment
performance, and pension benefits is a political process. Three groups, or
coalitions of voters, have an interest in the outcome of the deliberations--
current taxpayers, current plan members, and future taxpayers. Only two
parties--current taxpayers and current memoers--have a direct voice in these
political negotiations, however. Future taxpayers must stand in the wings;
but they are not without potential influence. To the extent current
negotiations affect the level of pension underfundings and to the extent
future taxpayers are aware of these underfundings, these same future taxpayers
may avoid these underfundings either by: (1) regulating pension contributions
(most likely through the state pension board) to insure full funding, or 2)
simply refusing to pay the underfunded pensions when they fall due, or 3)
demanding compensation for the future burden of these underfundings, paid
generally as reduced commercial or residential land prices when future
taxpayers locate in the state. The first strategy is feasible to the extent
future taxpayers have a proxy vote on the state pension board. Such support

for the full-funding position is most likely to come from the pension's

financial advisors and from absentee asset holders in the state such as banks

and their shareholders. The second strategy has often been denied to future
taspayers as the courts have interpreted public employee pensions as a
contractual obligations of the state.5 The third strategv, called
capitalization, is also feasible, but it requires future taxpayer :o Know the
level 0" pension underfundings prior to moving into the state.

The active coalitions, current taxpayers and teachers, negotiate at three

levels. The first level--called the regulation game--sets the level of




employer (cg) and employee (ce) contributions, the level of pension benefits
to he paid to current retirees and to eligible (e.g., disabled) non-retirees
(b), and finally, determines investment performance of the pension portfolio
(r). The regulation game is played between the governor and the pension
regulation board, both of whom may be influenced by current taxpayers and plan
members. The second game--called the legislation game--sets the level of 1
gross state contributions to the pension (p) and the level of state assistance :
for local education (z); the legislation game is played knowing the outcome of
the regulation game. The third game--called the local bargaining game--sets
the level of teacher wages (w) and employment (t). The bargaining game is
played knowing the éutcomes of the regulation and legislation games.6 I will
assume that taxpayers and teachers have rational expectations as to the
consequences of their decisions in each game. Thus in reaching decisions in
the regulation game, the parties anticipate the implications of their choices
for the legislation and bargaining games, and when making choices in the
legislation game the parties anticipate the consequences of their decisions
for the bargaining game.
B. Coalition Preferences’
1. Taxpayers: I assume that the preferences of the taxpayer coalition
can be represented by the preferences of an average coalition member. The
well-being of the average current taxpayer is defined over two events: event
1 where the current taxpayer escapes payment for any unfunded pension
liabilities which he may incur from this period's decisions, and event 2 where
he must pay for those unfunded liabilities. The probability of paying for
these unfunded liabjlities is a; a is exogenous to the analysis. The taxpayer
receives an after-tax income of ; in event 1 and an after-tax income of y in

tvent 2; ; > y. The taxpayer also receives utility from the employment of
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teachers in the current period, denoted t. The taxpayer benefits from g
whether he pays for teacher pensions or not. Expected taxpayer utility is
therefore:

Vp = (1 - a)vT(i, £) + avp(y, 2) ,

2

where avT/a(-) 20and 2 VT/a(-)2 <0, for (+) = ¥, y, and ¢ .

To specify taxpayer after-tax income in the two events, I specify y

generally as:
y=1-at -t - sx(Awt - n) ,

where I is the average taxpayer's (exogenous) before state and local tax
income; A is the rate of net burden of a dollar of state and local taxes on
the average taxpayer after allowances for shifting to non-resident taxpayers
(0 s); ts and t, are state and local taxes per taxpayer respectively;
swt is the required level of annual contributions per taxpayer for the full-
funding of current pension obligations often called the "normal costs" of the
pension;8 and n is the level of actual net contributions made in the given
year. The difference between full funding and actual funding is the year's
contribution to the stock of underfundings. This contribution to the pool of
underfundings (which may be < 0, if n > Awt) imposes a net tax burden on
future taxpayers, the present value of which is A(4wt - n). A fraction of
these new underfundings & (0 s § s 1) may be capitalized into the current
taxpayer's property holdings. If capitalized, the current taxpayer will
suffer decline _n current income of §\(Aw& - n). It is here, through §, that
future taxpayers may come to influence current political deliberations over
the pension budget.

State taxes equal the state's expenditures for teacher pensions (p) plus

state-to-local education aid (z) plus other state expenditures (E) less
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federal-to-state aid (Zs) and any spillovers «d) from the regulated pension

accounts administered by the governor and the pension board:
ts Sp+2z2+E- Zs -d.,

The spillover from the regulated pension accounts (d) (see, P. 5 above) is

specified formally as:

d = o{ce + cg} + 0{rA_1} .

When all employee and employer contributions stay within the pension account,
¢ equals 0; when all interest earnings stay within the pension account y
equals 0. In such cases, d equals 0. It is possible for Spillovers to oceur,
however. Interest earnings above some regulated target rate of return may be
viewed as excess earnings available for general allocations; employee and
employee contributions may exceed pension board expectations in which case the

Surplus might be retained in the general treasury (see fn. 4 above).

(2) and from the federal government (Zc). State aid received by local
districts will be some (exogenous) fraction of the state aid actually
allocated by the state--z - YZ, where 0 << y ¢ l-=to allow for administrative

tXpenses, Thus:

tc S WL+ S e cg - Y2 - Zc .

Finally, the state's net contributions to the pension fund, n, equals the
Sum of the employee, employer, and state contributions plus earnings on past
assets less any spillovers into the general budget from the pension accounts

less benefits paid in the current period; see equation (3) above.
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The average taxpayer's after-tax income can now be fully defined as a
function of the relevant pension variables. Substituting ts, to d, b, and n

into the original definition for y gives:
y={1 + X(Zs+ Zc) - AE + 8)} +r{o + 801 - 0)}(:e + A {v + 801 - ")}(PA-‘I)
A{1-[e+ 4;(1-¢)l}cg = A8b = A(1 = 8)p = A(1 - y)z-a(1+88)we .

The first bracketed term represents the taxpayer's "full fiscal incor " and

i oV

includes taxpayer earned income plus the value to the taxpayer of federal aid
received by state and local governments (where A is the after-tax value to the
taxpayer of each collar of government aid) less the net tax cost of exogenous
state and local expenditures. The next two terms are the value to the
taxpayer of teacher contributions and investment earnings, respectively, again
i allowing for the fact that a government dollar is worth (or costs) only A to
L. : taxpayer. With spillovers from the pension budget to the general budget,
a dollar of contributions and earnings yields x&ce and Ab(rA-1) of direct
spillover dollars to the taxpayer and promises, through the capita;ization of
r retained contributions and interest earnings, a present value incoée of

A8(1 - ¢)ce and A8(1 - 0)(rA_1). The taxpayer's own contributions as an

employer (cg) costs Ac, dollars but returns A[e + &(1 - o)]cg dollars in

g
spillover and capitalization benefits. The payment of current benefits (b),
however, reduces the accumulation of pension assets and therefore costs the
taxpayers 1éb dollars. The taxpayer's pension contribution as a state

taxpayer costs Ap tax dollars and returns Aép dollars as capitalized

benefits. State-to-local school aid (z) has a net cost of A(1 - y) for each
dollar transferred; the education bureaucracy which allocates the grant
tonsumes (1 - y) of each dollar of aid. Finally, the taxpayer pays

' )
’E[<1(11 + 84) for each dollar spent on teacher salaries (wt); A dollars in direct

s 54
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costs and Aé(Awt) as subsequent pension obligations are capitalized into a
present value loss in current income.
In the important special case of full capitaljzation (§ = 1) the current

taxpayer's income becomes:
Ygs1 ={I+A(Zs+ Zc)'\(s + S)}‘“‘ = v)z - AWt - A(b + Auwt - Ce - rA-‘\) !

where (b + Awt - ¢, - rA-1) is the required annual contribution from tavpayers
(after employee contributions and interest earnings) needed to cover current
(b) and future (Awt) persion obligations. When § = 1, current taxpayers do
fully fund their teacher's pe-~sions either directly through contributions .<
and c8 or indirectly in lower property values. Future taxpayers are nov
unaffected by the pension budget. In this special case, the only fisca
issues which remain to be decided are the levels of 2, w, &, b, Cg and r, bu*
each of these variables affects only current taxpayers and current teachers.
When § ¢ 1, y as defined above is the generzl specification for taxpayer
income. It is straightforward to show that taxpayer income with partial or no
capitalization, y6<1, is greater than taxpayer income with full
capitalization. When full capitalization occurs, taxpayer income equals Vg1
and when partial capitalization results income equals Ysc1 § 2 Ve >
Yg1 2 1
2. Teachers: The we.l-being of a current teacher is also specified ove.
two uncertain events: receiving or not receiving the full promised pension.
The probability of receiving the full pension is u, where u is specified to
depend upon the uncapitalized portion of the current stock of underfundings:
02 y(w) s u[(1 - §)U] s u(0) =1, where du/dU < 0. If the teacher does
receive the promised pension, then he or she receives a current level of

compensation equal to W = W + AWL/L - ce/z = Wil +8) - ce/z, where w is the
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current wage per teacher, swt/t is the present value of promised pensions per
teacher, and cell is éhe current level of employee contributions per

teacher. If the teacher does not receive any of the promised pension except
his or her own contributions plus interest earnings (the most likely worst-
case outcome), then he or she receives a total compensation in today's dollars
of W=we cell - celz = W. In addition to total compensation, the average
teacher is also assumed to value job tenure, represented here by the total
number of teachers employed per taxpayer (t). The expecied utility to a

current teacher of present state pension policy is therefore specified by:

Vg = uve(i, )+ (1 -wv(u, t),

where ave/(-) 2 0 and azve/a(-)2 <0 for () = w, W, and t.

3. Preferences in the Pension Games: Given these specifications of
teacher and current taxpayer utilities we can define each coalition's
preferences over the variables of the pension budget. Three cases are
relevant: partial capitalization (0 < &< 1) and teacher uncertainty as to the
status of pension benefits (0 < u < 1); partial capitalization and teacher
certainty on pension benefits (u = 1); and full capitalization (& = 1) and
teacher certainty (u = 1). (The fourth possibility--full capitalization and
teacher uncertainty--is irrelevant by our specification of u as a function of
the uncapitalized portion of unfunded liabilities.) Coalition preferences are
concitional on the structure of the pension game. Preferences for allocations
over Ces cg, r, and b from the regulation game are specified based upon the
likely effects of those variables on the outcomes of the legislative and local
targaining games. Preferences for allocations of z and P in the legislative
jame are conditioned by the observed values of Ces Cgs Ty and b from the

Fegulation game and by expectations as to the effects z and p may have on the
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outcomes for w and £ from the bargaining game. Finally, preferences for w and
L are conditioned by the actual outcomes from legislative and regulation
games. Table 2 summarizes the results; likely preferences of future taxpayers
over outcomes are also presented.

In the case where teachers are certain to receive their pensions--perhaps
because of judicial guarantees--teacher utility is described by Ve=ve(;, L),
where W = w(1 + 4) - ce/l. Here increases in Ce will only lower the income of
teachers; teachers should therefore prefer to reduce own contributions.
However, since pensicn policy emerges from a sequence of decisions (games),
teachers must also consider the consequences of a lower ce ON taxpayers. As I
show below, in the case of teacher pension certainty, a fall in Ce is likely
to increase taxpayer income. Since higher taxpayer incomes are likely to mean
increased expenditures for education aid and for teacher wages and employment,
the indirect ("next games") effect of a fall in Ce are also favorable. Given
these favorable direct and indirect effects on W and t, teacherc should prefer
to reduce own contributions when pensions are guaranteed. This is indicated
in Table 2 by a (<) for Ce under the column, u = 1. With pension certainty,
teachers should also prefer to lower taxpayer contributions (cg), for lower cg
means higher taxpayer incomes and possibly more state aid from the legislative
game and more wages and job security from the local bargaining game. Thus
Table 2 indicates a (<) for cq under the column u = 1. Increases in the rate
of recurn on the pension portfolio (r) are also favored for the same reason.
There are no direct benefits for teachers with certain pensions from a rise in

Ty but taxpayer income may rise when r increases and the resulting increase in
Y will aid teachers in che legislative and bargaining stages of the pension
fame. Thus a (>) is indicated beside r in Table 2 for teachers with certain

pensions. Teachers are also likely to prefer an increase in pension benefits
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Table 2:

Coalition Preferences for Pension Varizbles

Current Teachers

Current Taxpayers

Future Taxpayers

Variables
u=1 Osu<i p =1 Osu<1 0sé<1 § =1

Regulation
) e (<) (<) (c)® 0) () (=)
g (<) (2) (<) (=) (>) (=)
r (>) () () (>) () (=)
b (2) (2) (<) (<) (<) (=)

Legislative
P (<) (2) (<)* (<) (>) (=)
z (>) (>) (<) (<) (<) (=)

% Local Bargaining

f W (2) (2) (<) (2) (<) (=)
L (2) (2) (5) (2) (<) (=)

(») Increase Preferred

(<) Decrease Preferred

(=) Indifference

*If & = 1, current taxpayers are indifferent.
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(b). An increase in b in the form of a higher guaranteed pension will
increase W as A rises. An increase in b as disability benefits can be viewed
in this model as increased job security, that is, as an increase in t for
teachers. Both W and t increase teacher utility. The increase in b may have
a countervailing cost, however. It lowers taxpayers' incomes which may mean
lower state education aid or wages and employment in the legislative and
bargaining games. Taxpayers (see below) prefer to reduce b. Teachers
taerefore will ask for increases in b only to that point {a point of
indifference represented by (=) in Table 2) where the gains from b in

higher W and ¢ just compensate for possible later losses in w and & in the
legislative and bargaining games. In Table 2 teacher preferences for b are
represented by (2).

In the legislative game--given the allocations from the regulation game--
teachers with certain pensions prefer lower values of state pension
contributions (p). Lower contributions impose no cost on the teachers but
they do give taxpayers more income to allocate to state education aid or to
wages and employment. Teachers will prefer more state education aid (2z)
provided the direct effects of aid on wages and jobs dominate the indirect
effects of lost taxpayer incomes in the local bargaining game. This is likely
if there is a significant expected "flypaper effect” to state aid (see Inman,
1979) and if the administrative costs of state education aid (measured by
1«y) are not large. Table 2 assumes this to be the case and specifies a (>)
for 2, when u = 1, Finally, given the outcomes of the regulation and
legislative games, increases in wages (w) and employment (&) in the local
bargaining game are favored, up to satiation, by teachers with certain

Pensions. A (2) for w and ¢ are reported in Table 2 for teachers.

50
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When faced with teachers who view their pensions as guaranteed (u = 1),9
taxpayers will prefer to reduce Ce a.d cg when underfundings are partially
capitalized (8 < 1) and are indifferent to thie levels of ce and cg when
underfundings are fully capitalized (§ = 1). For cg, this result follows
directly from the definition of taxpayer income. The argument is more subtle
for levels of Ce- An increase in teacher contributions (°e) will have a
direct positive effect on taxpayer incomes, but when pensions are guaranteed
to teachers there may be a subsequent negative effect as teachers demand a
compensating increase in wages in the local bargaining model. The initial
gains in income from the increase in Ce in the regulation game must be
balanced against the sub-equent losses in income in the bargaining game. From
an initial equilibrium in the local bargaining game, an increase in c, will
lover W and therefore command an equal compensating increase in w. The net
effect on the taxpayer's income of ar increase in ce (denoted c;) will
therefore be to first increase income by A{e + &(1 - o)}c; (from the
definition of y) but then to lower taxpayer income by Xc; because of equal
compensation paid to teachers in the bargaining model: the net change in
income equals A{¢ + &(1 - ¢) - 1}0;'.10 In the case of partial capitalization
(8§ <1;and ¢ ¢ 1) taxpayer income declines as employee contributions rise;
thus taxpayers prefer to reduce employee contributions with partial
®@pitalization and certain teacher pensions. When there is full
capitalization (& = 1), the change in income is zero and taxpayers are
indifferent. Taxpayers unambiguously prefer increases in the rate of return
of the pension portfolio (r) as it increases their incomes. However,

“ipayers are indifferent to, or prefer to decrease, pension benefits (b). An

Increase in b peduces taxpayer income from the regulation game, but as b is

Yalued by teachers it may mean compensating reductions in 2z, w, or t in the

Q
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legislative and bargaining games. If the fall in aid or the labor budget just
compensates for the income lost from the increase in b then taxpayers will be
indifferent to changes in pension benefits; otherwise, a reduction is
preferred.

In the legislative game, when taxpayers confront teachers who are certain
of their pensions (s = 1), taxpayers will prefer lower levels of state pension
contributions (p) when there is partial capitalization (6 ¢ 1) and will be
indifferent to levels of pension funding when there is full capitalization.
This result follows from the definition of y and the fact that with secure
pensions teachers will not demand compensating changes in wages or employment
for reductions in p. Current taxpayers also prefer lower levels of state aid
for education (z). From y, increases in z reduce taxpayer income--because of
the administrative expense of 1 - y--without offering taxpayers any gains in w
or t in the local bargaining game which they could not have achiev-1 on their
own without aid.!!

Finally, in the local bargaining game, taxpayers prefer lower levels of
wages (w) but may prefer to increase or decrease teacher employment (2). If
the expected benefits of an additional teacher exceed the expected costs df
that teacher (at a given wage), then taxpayers will prefer to increase &; if
expected benefits fall short of expected costs then taxpayers will wish to
decrease g.12 However, since teachers always prefer to increase ¢, the
relevant range of & for bargaining will be when taxpayers are indifferent to,
or prefer to reduce t. This is indicated in Table 2 as (s).

Teacher and taxpayer preferences over key pension variables are also
defined when there is partial capitalization of underfundings and teachers are
mot certain of receiving benefits; see Table 2 under the columns 0swu <l

The analysis is identical to that in the case of certain pensions for both
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taxpayers and teachers for r, b, 2, w, and &. Where matters may differ is
over the pension funding variables: Cas c‘, and p. Here teacher: enjoy a
direct benefit from any increase in cg, Cgs and p as increased funding lowers
U and increases the probability that teachers will recejve their uncertain
pensions. There are costs, however, which the teachers must consider. For
example, an increase in Ce imposes a possible burden on teachers for Ce

lowers w. Trere is therefore a preferred level of Ce beyond which teachers
may not wish to go; beyond this point teachers prefer to reduce °e'13 Since
taxpayers (see below) also prefer to increase c, as long as teachers prefer to
increase c,, the only relevant range for bargaining is where teachers are
indifferent to or wish to reduce c,. Table 2 therefore represents teacher
observed preferences for Co as {<). Similar arguments apply to teacher
preferences for increases in cg and p. Here increases in cg and p lower
taxpayer ircumes which are likely to make subsequent negotiations over 2z, w,
and t more difficult. Teachers will prefer increases in cg and p only to that
»oint where the expected gains from reduced underfundings just equal the
expected costs in lower wages and employment.1u But as taxpayers (see below)
prefer to reduce cg and p, teachers who view their pensions as insecure will
alvays be in that range cf cq and p where they are indifferent to (=) or

prefer to increase (») cg and p. Thus relevant teacher preferences for c, aud

g
P are denoted as (2) for u < 1.

Taxpayers must also balance the gains and costs of pension funding when
b“%ahung with teachers who see their pensions as uncertain. In contrast to
the case of certain teacher pensions, here taxpayers gain with any offer on
*he part of teachers to contri.ute to their pensions. Since teachers prefer
%0 increase Ce (at least to their point of indifference), taxpayers do not

LY
“dve to compensate teachers for the increase. Thus any offered increase in c,

A2



-18-

i{s a clear benefit to taxpayers. As in the case of certain teacher pensions,
however, taxpayers continue to prefer to reduce cg and p. Reductions in cg
and p add to taxpayer incomes, though now there are potential costs as
teachers demand compensating increases in wages for the added pension risk
they bear. Taxpayers will continue to seek to lower Cg and p as long as the
direct gains in y dominate any compensation which must be paid to teachers
through higher wages. When the income gains from the regulation and
legislative games just equal the expected income losses from the bargaining
game, then taxpayers will be indifferent to further reductions. Table 2
represents taxpayer preferences for c8 and p as (<).

The last two columns of Table 2 summarize the prererences of future
taxpayers for pension allocations made by current taxpayers and teachers.
Future taxpayers are assumed to prefer all allo@tions which minimize their
tax obligations for past underfundings when there is pension shifting due to
partial capitalization and to be indifferent to all allocations when there is
full capitalization. With partiél capitalization (the column, 0 < & < 1),
underfundings are minimized when current teacher and taxpayer contributions
are maximized (ce, cg, p), when the return to the pension portfolio is
taximized (r), and when pension benefits and its determinants are minimized
(b, 2, w, and t).

C. The Structure of Pension Politics

Having specified coalition preferences over outcomes, the next task is to
define the structure of the regulation, legislative, and bargaining games.

1. The Regulation Game: Th2 regulation game controls c,, cg, r, and b
ind involves a conflict between current taxpayers, current teachers, and,
Possibly, future taxpayers. Institutionally, the regulation game is played

ttueen tne governor as an elected representative of current taxpayers, and

R3
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possibly teachers, and a pension regulation board. Typically, the pension
board is composed of two groups: appointed members (often bankers or those
with financial backgrounds) responsible for the "soundness" of the plan and
pembers elected from the plan membership. Each coalition--current and future
taxpayers and teachers--is represented in the regulation game. The relative
influe..ce of teachers in this game is represented by two variables: the
percent of the pension board which is elected (%ELC) and a (0, 1) dummy
<ariable  to indicate whether the pension plan is a teacher only (TEACH = 1) or
a general (TEACH = 0) pension plan. The relative influence of future
taxpayers comes from appointed members to the board; their influence will
therefore be inversely related to the variable %ELC. The influence of current
taxpayers is measured by the party affiliation of the governor, where
Republican governors (REP = 1, if Republican, O otherftise) are expected to be
relatively more supportive of taxpayers' interest over those of the
teachers.'® I also examine the possible influence of an alliance of current
and future taxpayers against teachers. If a significant portion of current -
taxpayers remain within the state until present teachers retire, then the
interests of current and future taxpayers may well coincide; see fn. 7
above. A variable which measures the percent of the state population which
has not migrated from the state in the past year (STAY) is used to approximate
the coincidence of current and future taxpayer interests. If STAY is high,
teachers may be less influential. To test for this possibility, the
interaction variable STAY - %ELC is included along with %ELC, TEACH, and REP
to specify the relative influence of each coalition 'in the regulation game.
The employee and employer contribution equations have the same basic
Structure: contributions are composed of a legally mandated level of

tontributions ard a negotiated level of supplemental contributions. Mandated

- ERIC &
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contributions equal a state required contribution rate--n, and n_, both

8
generally set in the original legislation which established the pension plan--

times the expected wage bill: ng(1 + u)(wt)_1 for employees and

“3(1 + u)(wz)_1 for employers, where w is the expected rate of growth in the
wage bill from last year's level, (we)_;. The mandated rates, ne and ng? are
taken as exogenous. Supplemental contributions are made at variable
supplemental rates, 0e and og for employees and employers respectively, times

the expected wage bill; %o and °g are endogenous. The rates 0p and o, may

8
depend upon the stock of past underfundings (U_1), the expected growth in

wages (1 + w) to measure future liabilities and employee contributions, the
presence of required social security contributions (SS = 1 if required, 0 if
not), and the four variables which measure the relative influence of current

and future taxpayers and teachers in the regulation game. Formally:

Co = {ne + 0g0* TeiU_q * Tgpl14w) + oe3SS + 0, TEACH + oesiELC . (4)

+ 0ggSTAY - ELS + o -REP}(1 + w)(w2)_, , and

0
L]

. {ng¢ogo¢ 081U°1 + 082(1 +w) e 08355 + oguTEACH + ogSZELC (5)

+ 0ggSTAY « %ELC + 0 ,REP}(1 + w)(wt)_, .

The average rate of return earned on current pension assets (r) is
Specificd as the sum of three separate components: the current risk-free rate
of return (rp, measured by the annual rate of return on U.S. Treasury Bills),
Plus a risk premium equal to the price of risk (measured as the difference
Setueen a rate of return for a "market" portfolin (rm),16 and the risk free

rate, r, - re) times the amount of risk in the state's portfolio (measured by

*he state portfolio's investment "beta," 8), plus an average return unique to
fich

State which measures the state's relative investment performance (ra,




which may be positive or negative). Formally, r = re + B(rm - rf) +r,, or
alternatively:

(r - rf) =r +8(r - rf) ) (6)

where the coefficients r, and 8 are possibly unique to each statc.17

a
Total benefits paid to plan members (b) is the sum of retirement (br)

plus disability (ba) plus plan withdrawal (b ) benefits. Retirement benefits

consist ¢i the legally required contributions to retirees--denoted bpo and

defined as br = ero(wz)_1, where the lagged wage bill (w!.).1 is approximately

0
proportional to the retirees' benefit wage base--plus supplemental benefits
paid to retirees from employee and employer contributions at rate L and from
investment earnings at rate V. Withdrawal benefits are a fixed, and state-
specific, obligation imposed by teachers who leave the pension system before
retirement. Disability benefits are made at a rate ea' also against the
lagged wage bill (wz)-1, where ea is specified to depend upon the level of
economic activity in state (measured by the state unemployment rate, UE),18
the percent of teachers who are male (MALE), the availability of social
security to plan members (measured by the variable SSz=1 if members are in

social security, and O otherwise), the relative power of teachers versus

current and future taxpayers--as measured by the variables, TEACH, %ELC,

$ELC.-STAY, and REP--and employee plus employer contributions and investment

tarnings. Formally, the oenefit structure can be specified as:

b =br_¢-bw¢-ba (7

b . GFO(HE)-1 . er(ce . cg) - Ur(rA-1) . (Ta)
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(b-b)=b « {ea1us + 0, MALE « 8,355 + @, TEACH « 8,5%ELC (Tb)
+ 8,6FELC - STAY + o .REP + 6_gic_ + cg) + 89(rh_)}(we)_, .

By substituting (7a) and (7b) into (7), the behavioral specification for total

system benefits (on p.5 above) can be defined:

b=by+elc, « cg) + v(ra_,) , (7')

where by is basic system benefits paid each year, ¢ (= €. * eas(wz)_1) is the
system-wide rate of spillover from contributions into benefits, and
v (= v, + eag(wz)_1) is the system-wide rate of spillover from investment

earnings into benefits.

2. The Legislative Game: The results of the regulation game are assumed
to be known prior to the start of the legislative game; thus Cor cg, rA_1, and
b are exogenous when current teachers and taxpayers negotiate over levels of
state aid for education (z) and state contributions to the pension fund (p).
Also assumed to be exogenous to legislative negotiations are federal aid to
state and local governments (Zs and Zc) and state and local spending for
services other than education (E and S). The legislative game is viewed as a
two party cooperative game in which teachers and taxpayers negotiate to a
contract line involving alternative levels of state aid and pension
contributions. In effect, we are modelling the allocations of a state
legislature's "education committee," taking as given the level of other state
expenditures (E). When teachers and taxpayers preferences differ for both z
dp (0s y< 1), teachers are assumed to want more of both expendicures. 1In
the case where Lteachers and current taxpayers agree that pension funding
Should be minimized (v = 1), the legislative game reduces to negotiations over

only 2 ang again teachers are assumed to want more z than taxpayers. Outcomes
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in the legislative game will be some compromise between that which each party
would prefer if they could dictate the final allocations--that is, some
weighted average of their "ideal" or "bliss" points in tne (2, p) bargaining
space. Specifications for each party's "bliss" points are derived in Appendix
A.19. The position of that compromise is assumed to depend upon the relative

bargaining strengths of the two parties.zo Formally,

z= {1- 2185 ¥, Ty 0 (- 60) @220 (8)

and

p={1- :p(os)}p§(¥, Yoo Ty o, (1 - 6)U) » ap(Qs)p:((1 -80),  (9)

where z;(? » Yoo Tgo @y (1 = c)ﬁ) and p%(? v Yo Tgy @y (1 - s)ﬁ) are the
preferred allocations of z and p for current taxpayers (their bliss points),
where z3(-) and p*[(1 - §)U] are the teachers' preferred allocations for z and
P, and where ai(Qs) (i =22,p), 0s¢ ni(Qs) £ 1, is the relative weighting on
teacher preferences in the legislative bargaining game as a function of a
vector Qs representing relative teacher power. Determinants of taxpayer ideal
points include the tax prices for p and z (7 = [x(1 - &), A(1 - ),
taxpayer's exogenous income to the legislative game given allocations from the
regulation game (Ys = {I« A(Zs +2,) - ME+ S)} + afe « 801 - 0)}ce

2 {v+ 801 - ¢)}(rA_1) - {1 - [0 +801- o)]}cg - Aéb), taxpayer tastes for
2 2nd p (T4, measured by the percent of taxpayers over 65 (OLD) and the number
of school age children per family (KIDS)), a proxy variable for the
probability (a) that current taxpayers will fully pay for teacher pensions
(measured by the percent of taxpayers who did not leave the state in the
previous year, STAY), and the uncapitalized portion of pension underfundings
following the regulation game ((1-6)6 = (1-6){0_1- [(1-c-¢)(ce¢cg) +

(1eve 0)(PA_1) - b]}). Teachers' ideal allocations for z and p are given by
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their Jevels of satiation in w and t and by that level of p which insures
Pension benefits. Assuming identical teacher preferences, z;(-) will be
constant across all teachers and p:(-) will depend only upon each state's
level of uncapitalized underfundings following the regulation game,

(i.e., (1 - 6)6). The vector {Qq) of variables to measure the relative
influence of teachers in legislative bargaining include: the percent of
teachers in the state covered by collective bargaining agreements ($CB),21 the
number of teachers per taxpayer (1), the percent of those teachers who belong
to the two professional organizations (NEA and the AFT), the dues collected by
the NEA =zacured in dollars per taxpayer (DUES), whether the NEA has an
established i1-gislative liaison for lobbying (LIAS = ! if so, O if not), and
the percent of all (non-education) public employees in the state who belong to
the ally public union, AFSCME (denoted AFSCME) .

3. The Local Bargaining Game: Given the outcomes of the regulation and
legislative games, current taxpayers and teachers finally negotiate wages and
employment in the local labor bargaining game. Like the legislative game, the
local bargaining game is viewed as a cooperative game with a final allocation
located on the contract line between taxpayer and teacher bliss points, now in
the w and ¢ bargaining space. Inman (1982) outlines the details of s ~h a
bargaining process when pension funding influgchs_negotiations. The formal

Specification of such a game is represented here by:

Wt e m Rt + n @ N, (1 - 63D, o), (10)
and

t={1- ﬂ,(Qc)}lg(ipr. Yor Tor @)+ 7 (Q )22 {a, (1, - §)U, e /t} . (1)

’

The wage u% is the taxpayer's most preferred wage and equals the teacher's

Alternative wage in private sector (u% z "or)' while 1; is the taxpayer's most

RO
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preferred level of teacher employment defined by the cost per teacher at the
preferred wage inclusive of pension payments (ﬁpr z A(1 « 6A)wpr), taxpayer
income before the local bargain (Yc = Ys - (1~ 8)p - 2a(1 - y)z), taxpayer
tastes for education (measured by KIDS) and the probability (a) that the
taxpayer will fully pay for teacher pensions (measured by STAY). The
teacher's preferred levels of wage and job security, w: ana 1;, respectively,
depend upon the rate of full-funding needed to cover the "normal costs" of the
pension {4, alternatively, the rate of private savings needed by the worker to
match the promised public pension), the likelihood that the promised pension
will be paid (u, measured here by the uncapitalized share of underfundings
after the regulation and legislative games, (1 - §)0, wnere 0 - ﬁ - p) and by
the teachers' own contributions to pensions (ce/l). Finally, the reiative
influence of teachers in contract negotiations is measured by "i(Qc)’
(i =wort), 0c¢ ni(Qc) < 1, where "i(Qc) is specié;ed as a function of the
percent of teachers covered by collective bargaining (%CB). The formal
derivation of taxpayer and teacher ideal points is given in Appendix A.
Equations (1) through (11) above fully specify a dynamic political
econoly model of teacher pension funding. Equations (1) - (3) are the key
funding identities which de.ine the level of underfunding in eazh period;
equativns (U4) - (11) are the behavioral equations of the model which specify
the determinants of each fiscal variable used in the funding identities,
Together these equations allow us to predict the future trends in the funding
status of teacher pensions and, to the extent underfundings appear excessive,
to evaluate alternative federal policies to encourage a sounder state and

local pension policy.

7
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IV. The Funding of Teacher Pensions

The pension model specified in equations (1)<(11) is estimated as three
connected subsystems of equations for a sample of the 48 mainland states for
the ten year period, 1971-1980. Equation (1) is a reduced form specification
for the stock of pension underfundings and is estimated separately for each
state. Equations (2)-(7) specify the regulation game and the administrative
decision to contribute to the pension funding; these six equations are
estimated as a system allowing for cross-equation correlations of the
equation-specific error terms. Equations (8)=(11) specify the state
legislative game and the local bargaining game and these four equations are
estimated as a third subsystem, again allowing from cross-equation
correlations of equation-specific zrror terms. All fiscal and income
variables are measured in 1967 dollars and are deflated by the number of
taxpayers, defined here as the state's Population minus the number of public
school teachers. Finally, for the estimated specification of each equation,
error terms are assumed t¢ o additive, normally distributed, and uncorrelated

through time and across states. Results are summarized in equation (1) and

Tables 3 to 5 below.
A. Pension Accounting

Equation (1) is the reduce’ form specification for a state's level of
unfunded persion liabilities. The equation has been estimated state by state
to allow for across state variation in the key pension plan pcrameters which
relate current wages to current levels of underfunding. Data for plan
underfundings are from Inman (1986) and are based upon the original actuarial
estimates in Arnold (1982). a pooled, across state and time, estimation of

(1) summarizes the basic underfunding relationship for the sample as a whole:

i1) Usz5.171(ut) = A, R% = .78
(.127)
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The actuarial constant, 2, has an average value for our sample of 5.171,
implying the average plan's gross liabilities will be approximately five times
the current wage bill. There is great variation in g across states,
however. While most States cluster between values of 4 to 7, some states have
values as high as 10 (Idaho and Maine) or as low as 2 (Minnesota and
Missouri). Variation in 2 is due to differences in benefit replacement rates,
retirement ages, and, most importantly, coLa protection (see Inman (1986)).

Of central interest here, however, are the determinants of U, given q.
The stock of underfunding in a given state, U, increases as w and ¢ increase
and is reduced as assets (A) accumulate. Assets grow as net contributions (n)
to the pension sSystem increase. These key variables--w, £, and n--are set

within the regulation, legislative, and local bargaining games summarized

below.
B. The Regulation Game
Tabl: 3 summarizes the structure of the pension regulation game.
Equations (2)-(7b) were estimated as a system of interdependent equations
allowing for Possible correlation of the error terms across tne six behavioral
equations of the regulatory model. Because of tihis possible error term
interdependence, the variables (p - b), (ce + cg), and (rA_1) in equation (3)
are treated as endogenous; estimation was by three stage least sqQuares
(35LS). The results strongly suggest a pension System susceptible to fiscal
manipulaticn, particularly in contribution, benefit, and savings behavior.
Equation (3) describes the net savings uchavior of the pension system as
a whole, given outlays from the System because of current benefit payments (b)
and contributions to the system from ihe state legislat;re (p), from employees
(cy), from 1ocal governments (°g)' and from the investment returns on prior

assets (rA_1). Equation (5) is the econometric specification of equation (3),
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- .533%ELC + .526%ELC-STAY - .02BREP}(1 + w)(wt)_,
(.231)* (.256)* (.007)*
(6) (r - re) : rS+ .039 (r_-r,)
f a’ (‘oog) ™ f
(7a) b : 83 (w1) 271 (e + e,) + .195(rA_,)
) 0T T (ougyse T 8T T (ozg)e !
(7b) (b - b.) : b + { .016UE - .OMUMALE - .007SS - .OO3TEACH - .629%ELC
(.075) (.155) (.067) (.009) (1.319)
+ .665ZELC-STAY - .O19REP + .0018 (c, + c,) + .0015(rA_,)}(we)_,
(1.40k) (.009)*  (.0008)% 8" " (. 005)®

®All coefficients marked by an (*) exceed their standard errors (reported within parentheses) by at
least 1.65.

##A11 coefficients denoted by (“s) are estimated unique to each state; full results are available from
the author upon request.
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noting that b = b0 + c(ce . cg) . u(rﬂ_1). Thus the coefficients on (ce . °g)
and on (rA_1) are estimates of (1 - ¢) and (1 - V), respectively. (Estimates
of the parameters ¢ and v are obtained from the benefit equations (7a) and
(7b) below.) Were equation (3) simply an identity--that is, were the pension
regulators just to Pass dollars into and out of the system--al] estimated
coefficients in equation (5) would be 1. This is in fact the case for state
contributions less total benefits paid, (p - b), whose coefficient is not
significantly different from 1. The coefficients on employee and employer
contributions and on interest earnings, however, are both significantly less
than 1. The coefficient on (co + cg) is .679 (the t statistic of
3.21 = (1.0 - .679)/.100 rejects the null hypothesis that the coefficient
equals 1.0) and implies that $.321 of every contributed dollar leaks from the
pension accounts into the general state budget--that is, ¢ = .321. The
coefficient on (rA_y) is only .ouy (again, the t statistic of 7.97 =
(1.0 - .044)/.120 rejects the null hypothesis that the cosfficient equals 1.0)
and suggests that on average $.956 of every dollar of interest earnings spills
out of the pension budget and into the general budget--that is, y = .956.
These released pension dollars are then allocated within the general state
budget to one or more of four alternatives: 1) state government funding of
pensions (p, where now the legislature can take the credit), or 2) state-to-
local school aid, or 3) other state éxpenditures, or 4) general state tax
relief. Estimation of the legislative model shows us where the dollars go,
but suffice to say for now, it is not back into state pension funding.

The levels of local taxpayer (ce) and teacher (cg) contributions are also
%pen to political manipulation. Estimated equations (ﬁ)-and (3) specify
econometrically the two contribution equations (4) and (5). The fixed, legal

fates of contribution-- n: and n; --are unique to each state and datum, known
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from state laws.2?2 The estimated coefficients define the s supplemental rates
of contributions for teachers (eq. (u)) and taxpayers (eq. (5)).
The results are most consistent with a specification in which teachers

assume they will receive their pension (u

1). Thus supplemental
contributions are minimized (see Table 2; columns, y = 1), First, while past
underfundings (U_4) do show a positive effect on the rate of supplemental
contributions, the effects are neither statistically nor Quantitatively
significant. & doubling of the level of lagged underfundings per taxpayer
(from a mean of $2U6/taxpayer to $492/taxpayer) will increase each
supplemental rate of contribution by only .005, or about 10% from their
respective means (= .05 for employee contributions and .04 for employer
contributions). Second, teacher-only pension plans, in contrast to those
plans where teachers are part of a general public emplovee system, show
significantly lower supplemental rates of contributions For this sample,
teacher-only plans have supplemental rates of contributions which average only
-012 of wages for employers and ,023 of wages for employees, in contrast to
Supplemental contribution rates for general plans which average .073 for
employers and .099 for employees. Third, as teachers gain more political
cortrol over pension board policies through increased elected representation
($ELC), teachers' own pension contributions remain largely unchanged but
taxpayer contributions are significantly reduced. The variable %ELC is
Statistically and Quantitatively insignificant in the Ce €Quation but it has
an important negative effect on cg: 3¢ /aZELC = =.533 « .526"STAY = - .065,
for STAY equal to its mean of .89. Increasing elected representation from 0
to 50% will reduce the mean rate of supplemental contributions from taxpayers
from .04 to .008. These strong results for the effects of the variables TEACH

and $ELC on supplemental contributions are only consistent with the
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specification in which retiring teachers are confident they will receive their
pensions; see Table 2, column u = 1 ys, column u ¢ 1.23 Fourth, there is a
strong "pay-as-you-go" bias in Supplemental contributions. In those states
with high rates of growth in teacher wages, supplemental contributions from
teachers and taxpayers are significantly lower than in states with low wage
growth. The expectation is that contributions from future teacher wages will
help fund pension obligations incurred today; thus current contributions from
wages can be reduced. Fifth, participation in social security has a negative

effect on both rates of contribution and (as with %ELC) is Particularly

significant for fhe supplemental rate of employer contributions. Since the

level of unfunded liabilities is included in the estimated equation, the

negative effect of the Separate social security variable does not represent

the influence of Plan integration,

contributions to the state plan might well decline. Finally, states with
Republican governors have lower rates of employee and employer contributions
to pension funding, reflecting a desire to keep current taxes low.

In contrast to savings and contribution behavior, investment performance
Seems largely immune to politics. Estimates in equation (6) of the rate of
return equation provide a zeasure of the teachers' pension funds' systematic
investment risk, 8, as well as each state's relative investment performance,
;:. When interpreted as a measure of portfolio risk, the coefficient 8 on the
variable (rm - rf) Will be 0 when the pension’'s portfolio is uncorrelated with
the market portfolio (essentially, risk-free) and will equal 1 when the
prtfolio is Perfectly correlated with the market portfolio. Our results

(8 = .039) Suggest that state pension investment portfolios in the 1970's were
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largely risk free.2% The state specific constant terms (;:) show the
portfolios in Arkansas, Delaware, Florida, Indiana, Nebraska, Nevada, New
Mexico, and South Dakota to be better than average performers, generally 1%
per annum, while the portfolios in Kansas, Maryland, and Utah are revealed to
be poorer than average performers, also by about 1% per annum, Efforts to
attribute these performance differences to systematic differences in the
governing structure of pension plans were generally inconclusive; politics
does not seem to influence investment policy.25 Such results are not
surprising, however, given the fact that all parties in the model have an
interest in maximizing current period returns,

The estimated benefit structure in equations (;a) and (;b) also reveals a
flexible pattern of allocations, generally aimed at increasing payments to
current period teachers and taxpayers. The retirement benefit equation,
(;a), shows that $.271 of every dollar of employee-employer contributions
(co + cg) and $.195 of every dollar of investment earnings (ra_,) are
allocated to current retirees. Further, payments to disabled teachers are
also iucreased as contributions and investment earnings are increased; see
equation ($b). Evaluated at the mean level of the lagged wage bill per
taxpayer (= $71), a dollar of increased contributions adds approximately $.13
to disability paymen:zs (= .0018 x $71) while a dollar of increased ‘nvestment
earnings adds $.11 (= .0015 x $71) to disability payments. Together, one
dollar of (ce + °g) adds $.40 (= $.27 + $.13) to total benefits paid while one
dollar of investuent earnings adds $.30 (= $.195 + $.11). These marginal
effects are estimates of the spill-out parameters from contributions and
investment earnings into current benefits: ¢ = .40 and v = ,30.

By themselves, these marginal effects may not seem too troubling, for it

3ppears that about $.60 to $.70 of every contributed or investment dollar
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remains as a net contribution for future investment. Unfortunately, this is
not the case, as our estimates of the net contribution equation (5) have
shown. Those new pension dollars which are not allocated to current benefits
are largely syphoned off for expenditure by the general state budget! From
(5) we estimated that $.32 (= ¢) of every contributed dollar and $.96 (= v) of
every dollar of investment earnings are transferred to the general budget for
allocation to state education aid, to other state expenditures, or to tax
relief. In summary, only $.28 (= 1 - ¢ - ¢ = 1 - .40 - .32) of each dollar of
employer plus employee contributions is actually allocated to future ascet
growth. And even then, these remaining pennies are not allowed to accumulate,
for all of interest earnings are re-allocated to current benefits (v = $.30)
or to the general state budget (v = 3.96).26

The overall impression from these results is one of a Fension regulation
system run largely for the benefit of current teachers, retirees, and
taxpayers despite nominal state requirements to fully fund state per.sions.
While portfolio decisions seem immune to overt political manipulation--except
to adopt a safe, risk-free investment strategy--benefit payments and net
contributions seem strongly biased towards serving current retirees, current
teachers, and current taxpayers. Future taxpayers and/or future retirees are
the potential losers, but teachers, at least, behave as if they will get their
pensions (u = 1). There appears to be an implicit, yet clear, pay-as-you-go
bias to the present regulation of teacher pensions.
C. The Legislative Game

The regulatory bias towards serving current residents will not be
troudbling if the legislative and bargaining processes show restraint by

funding pensions (via P) and by controlling wage (w) and employment (1)
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growth. However, the economic, demographic, and politiecal pressures again
Love allocations to favor the current period's residents and teachers.

Table 4 summarizes the estimates of the state legislative model.
Estimation was by 3SLS with the pension funding (p) and state aid (z)
equations as part of a general system of state (eqs. 8 and 9) and local (egs.
10 and 11) educational finance. The Specification allows for the possible
correlation of errors across the four equations due to common omitted
factors. The model as estimated introduces one important extension to the
original specifications of the p and 2 equations. Taxpayers exogenous income
to the state legislative game, Ys, is broken down into its four main
components: private before-state-tax income (Is =] -28a Acg), exogenous
fiscal income (FYs z A{Zs +Z, . ;(ce $cg) ;(rA_1}}], the capitalized flow
of contributions to fisca] wealth (Fws = a1 - ;)(ce - cg) + (1 ;)(rA-1)
- b}), and state non-education expenditures (E). The effects of each
component ar-e estimated Separately. The advantage of this procedure is that
it allows us to focus more directly on the effects of possible policy
variables which work through Ys'

The results of Table 4 reflect two compromises necessitated by the
difficulty of estimating eqs. 8 and 9 as originally specified. F.rst, the
humber of economic and political variables of interest requires < estimation
of an extensive number of interaction effects. The full model was estimated,
but the correlation among the many interactions precluded any firm conclusions
from beirg drawn about the effects of indivizual variables. The model was
theref'ore re-estimated with state Specific constant terms and a time trend as
Proxies for all political-economic interactions, thereby allowing a clearer
View of the cirect effects on P and 2 of the economic and political variables

f interest, Second, efforts to estimate the rate of capitalization (¢)
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Tapie «: Tne State Legisidtive Sacs: "1 Ec..at.cn suLget

State pension State Education
Funding (p) Ald (2)
Independent (Eq. (8) (Eq. 9)
Varizdlest®
§ « 0.0 §=1.0 § « 0.0 § = 1,0
Tax Price
t -1.683 -2.877 -39.324 -38.244
(7.966) (7.529) (29.154) (28.821)
Taxpayer Income
1s =,001 -.001 .020¢ .021¢
(.001) (.001) {.004) (.004)
Fiscal Income
FYg -,016 -,002 3710 «368¢
(.022) (.021) (.07 (.07
rz. =-.029 -.036 4980 Ag8e
or | (.02%) (.023) (.089) (.088)
rr. .027 .128¢ -.158 -.206
(.088) (.054) (.204) (.208)
Filg - -, 572¢ - .143
(.083) (.319)
Jaxpayer preferences
K1DS =12.006¢ -9.695¢ 22.430¢ 22.596%
(3.166) (2.959) (11,552) (11.317)
oLD -37.349 -114,167 ~658,33¢ =659.05¢
(63.764) (59.266) (233.48) (227.04)
Jaxpayer Mooility
STAY T4.486¢ 71.133¢ 357.13' 359.61¢
(21.854) (20.361) . (78.86) (77.48)
Teacher Preferences
—_—e8
(1= 8)u .003 - -,004 -—
(.002) (.007)
(1 - 68)u - Gr -,001 - .001 -—
(.003) (.010)
Comsittee Bargaining
$CP =-2.067¢ -1.583 21.316¢ 21,159¢
(1.084) (1.027) (3.964) (3.957)
L -.951¢ -.822 3.691¢ 3.752¢
(.269) (.2=8) (.986) (.991)
NEA-AFT .877 1.386 =-3.611 -3.893
(1.059) (1.009) (3.879) (3.867)
DUES -2.7118 -4,096 39.007¢ 39.7140
(3.231) (3.079) (11,807) (11,772)
LIAS 847 8538 5.332¢ 5.128¢
(.408) (.389) (1.497) (1.491)
AFSCME 5.257¢ 5.327¢ 31.562¢ 30.939¢
(2.972) (2.838) (10.886) (10.863)
Legislature
E 0170 012 -,381¢ =-.379¢
(.009) (.008) (.025%) (.026)

®All coefficients marked Dy an (*) exceed their stangard errors
(reported within parentheses) by at lesst 1.65.

*%0ther indspendent variables included in esch equation put not reported
in Table 4 include state specific constant terms and 3 tise trend. There i3
no significant trend in pension funding, but real education aid per taxpayer
has deen rising at a rate of about $1.50 per year, ceteris paridus. 7o
control for state 1egislators’ expectations ss to the effects of p and 2
decisions on w and L, I have also included in oach equation the rate of income
growth, the peroent of echool-aged children wno attend pudlic school, and the
percent of school districts with sore than 1000 teachers. )ione of these addi-
tional varisbles wers significant in the P and z equations as specified above.
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implicit in state and local education budgeting proved inconclusive. &
maximum likelihood search over alternative values of 4 between 0 (no
capitalization) and 1 (full capitalization) revealed a preferred value of
; z 0 but with a standard error which includes & = 1.0 well within its 90%

conf'idence 1nterval.27 Table 4 therefore reports results for both the
Specifications § = 0 and § = 1.0.

1. State Pension Funding: The average level of state contributions to

teacher pensions for the decade 1971-80 was $6.75 per taxpayer (standard

deviation = $4.93) measured in 1967 dollars. The resulting pattern of
spending on p is the outcome of conflicting demographic, political, and
economic trends, the most important of which appear to be demographic and
political. The demographic variables create, or relax, short-term fiscal
pressures to which the political system responds.

The demographic variables--KIDs, STAY, and OLD--have a particularly

important effect on the decision to fund teacher pensions. States with a

higher rate of resident turnover (lower STAY) make significantly lower penrsion
contributions. For example, the high turnover states where STAY equals .80
(20% of the residents move in a given year) will spend $6.70 (3 = 0) to $6.40
(6 = 1.0) less per year than the average state where STAY equals .89 (10% of
the residents move). Swings in the number of school-age children per family
| (KIDS) also has a significant effect on the level of funding. States with a
i large number of children per famj-"- spend less on pensions (but more on state
I aid for education, see below). The low KIDS state (KIDS = 1.0) spend from
$1.94 (3 = 1.0) to $2.40 (; = 0) more on pensions than does the mean KIDS
State (KIDS = 1.2) which in turn spend from $3.88 (3 s 1.0) to $4.80
(38 0) more than the highest KIDS state (KIDS - 1.6). These are significant

SWings in funding for our sample states. Importantly, the decline in children

i | )
- ERC i




L

R S 7
Py

-35-

per family over the last two decades has helped pension funding. The variable

OLD (percent of Population over 65) is not quite significant stati

stically,
but its effects are

important Quantitatively, 4 modest two Percentage point

increase in the percent OLD (mean = -10, s.e. = .02) means a drop in pension

funding of $1.75 (; = 0) to $2.28 (¢ = 1.0) per taxpayer,
While the historic importance of these demographic variables is Clear,

what is Particularly crucial is what they portend for the future, The current

baby boom generation wil) eventually reach age 65, increasing OLD, Taxpayer

mobility is likely to remain high or increase, reducing STAY. 1If there is

then a new baby boom acting to increase KIDS

liabilities,

Will, then, the current politiecal system meet; the funding challenge?

Particularly important in explaining p, both statistically and Quantitatively,

@re the number of teachers per taxpayer (%) and the percent of the teaching
force covered by collective bargaining (%CB).

Both variables indicate the

Potential influence of teachers in state politics,28 and both have a negative

effect on p. Increasing the percent of teachers Covered by collective
bargaining by 47% (from the mean level of .53 to full coverage) reduces

funding by $.74 (; £ 1.0) to $.97 (3 = 0) per taxpayer. Increasing the numper

of teachers Per taxpayer by 10% wil)l reduce pension findi
621.0) to 178 or $1.15 (&
Strength of the

ng by 7% or $.47

= 0) for ‘the average state: The financial

teacher coalition (measured by professional association dues

tollected per taxpayer, DUES) also has a negative effect on p, but it is not

R3
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statistically significant. Whether teachers have a legislative liaison (L1IAS)
has a positive effect on funding, adding about $.85 to the mean level of
funding of $6.75, and, interestingly, so too does the extent to which other

Public employees are unionized. AFSCME increases p, though the elasticity of

state funding with respect to AFSCME coverage is only .07. It does not appear !

from these results that the teacher coalition is keenly interested in, nor

allocates much political capi¥;1 to, increased funding for their pensions,
Nor will future ec momic growth do much to stimulate state pension
contributions. Funding is not significantly affected by the level of state
private income (I). Factors which lower the tax Price (1) of state
expenditures such as matching aid or federal tax deductibility will similarly

have no important effect on p.29

Fiscal income (FYS), defined as the sum of exogenous federal aid

(FZs T2 . Zc)) and the net flow from the pension accounts into the general

.
budget [FPS = ;(ce - cg) +_;(rA_1)] has a small and insignificantﬁﬁzgative
effect on p. It is more instructive, however, to disaggregate fiscal income
into its two compenents, Fzs and FPS, and examine their Separate effects on
P. (The results reported in Table 4 are from a regression with FYs omitted
and FZs and FPs included along with all other variables: estimation was by
3SLS as before. Only the FZ, and FPy coefficients from‘thO'e regressions are
reported here; the other coefficients changed only marginally.) FZs is
federal to state aig and it continues to have a small negative (yet
insignificant) effect; increased general aid will do little to stimulate
Pension funding. FPS Flays the role of pension-specifie grants-in-aid and in
this study it has almost no net effect on the level of pension funding. Inman

(1982) obtained a similar refult in his study of local government pension

QMding. Together, these results imply that any federal bail-out strategy

7
v
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which gives pension aid to the general budget will probably prove ineffective
without careful monitoring of state contributions (see Section V).

Perhaps most importantly, past level of pension underfundings (ﬁ, when
; = 0) have no signiricantherf!ct on the cu.rent decision to contribute to the
pension accounts. When ; = 0 teachers may well lobby for inereased funding as
the stock of unfunded liabilities (G) increases, though perhaps less so when
pensions are judieially guaranteed (GR = 1). There is no evidence here that
they do; doubling underfundings from the mean of 3246/taxpayer to
$492/taxpayer adds on $.74 “o P when pensions are not guaranteed and only $.50
when they are. Again teachers seem confident that they will reeccive their
.future, though currently underfunded, pensions.

Finally, if we adopt the alternative specification and assume full
capitalization (; = 1.0), underfUndings are no longer relevant for teachers,
but the annual net flow of contributions to the stock of fiscal wealth,
measured by Fws, will be important to taxpayers. The results here show that
any increases in net wealth will be offset by a reduction in state funding at
a rate of $.57 on the dollar. This reduction in P will then be allocated to
other state expenditures or tax velief. Again, fiscal allocations within the
pension budget favor current residents.

The general impression left by these results is of a funding strategy
driven largely by taxpayer preferences to cutback contributions as other
budgetary demands increase (KIDS) and as the oprortunity to escape the
tonsequences of underfunding grow (STAY and OLD). Teachers, on the other
hand, seem confiderit of their pensions, even if § = 0. Rather than lobby for
increased pension funding, they cacose to allocate their political influence

to other ends. Their favoured alternative, it appears, is state-to-lceal
tducation aid.
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2. State Fducation Aid: The average level of state support for local
2:43C _—ducation Aid

Public education over our sample period, 1971-80, is $72.99 per taxpayer or

approximately $310 per pubiic school child (measured in 1967 dollars). Levels
of support range from a low of $15/taxpayer to a high of $140/taxpayer.
Taxpayer preferences, the relative bargaining position of teachers, and state
economic resources each has an irportant influence on the political process
whic' sets state-to-loeal education aid.

The incomes and preferences of the taxpayer coalition affect the
allocation to state education aid much as one would expect. Higher resident
private income increases z; $.02 of each dollar of private income is allocated
to school aid and the implied income elasticity for the average state is
.87. The tax price (1) has the expected negative effect and an average tax
price elasticity of =.35, though the coefficient estimates are not quite
statistically significant (also see fn. 29 above). States with more school-
age children per family (KIDS) and less population turnover (STAY) spend
significantly.more on school aid; states with more elderly (OLD) spend less.

Teachers will always prefer to increase state aid. The results here
Strongly support the hypothesis that increased politieal activity by teachers
has been effective to this end. Increased coverage of teachers through
coilective bargaining (%CB), more teachers per taxpayers (1), more
professional dues per taxpayer (DUES), and the use of legislative lobbying via
2 liaison (LIAS) have all increased state school aid. Interestingly, S0 does
AFSCME membership, suggesting a publie employee union coalition to increase
Gollars generally to the loeal Public sector. More dollars to local schools '

11 mean less local tax pressure, and therefore more dollars for other local

publie servicesr
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Among he sta‘e fiscal variables, neither of the two pension weaith

variables (U or FWy) are significant in the State school aid equation:
However, the flow of current fiscrl resources (FY,) to the state has a
positive effec. on state school aid. A dollar of aggregate fiscal income
(FYS) to the general budget increases state school aid by $.37, the remaining
$.63 leaking out into general tax relief (see also Craig and Inman, 1982).
The estimated effect of Fis, however, is an average of the quite different
effects of its two components, Fzs and FPs. A dollar of federal to state aid
FZS, increases z by $.50; a major fraction of FZs is federal to state
education aid. A dollar of spillover "aiq" from the pension budget, FPs. has
no significant effect on Z, however. Spillover "aid" from the regulatory
pension budget is allocated entirely to other state expenditures or to general
tax relief,

The final fiscal variable of interest in the 2z equation {s non-educat ion
state expenditures (E). The model of state education budgeting proposed here
is a model of constrained bargaining between teachers and -taxpayers, given the
level of Spending on other state services. Institutionally, one might imagine
P and z being set within the education Subcommittee of the state
legislature, Formally, the budget emerges from a Cournot game between this
comittee and all other budget committees.30 The negative overall effect of E
on (p + 2) equal to =.37 (= -.381 + .017 or -.379 + .012) implies a downward
8loping "reaction curve” of the education budget to increase in other state
Spending. AS E is increased by $1, $.63 is financed by state revenues and
$.37 is financed by a cutback in education spending. All of the cutback comes

fron school aid. Pension funding, it appears, is protected from the swings of
fortune 1n the Grosspolitik. 3!
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D. The Local Bargaining Came

Tables 5a and 5b summarize estimates of the bargaining game between
teachers and local taxpayers over the levels of wages (w) and employment (t),

given state pension regulations and legislative allocations. Wazes are

defined as the real wage (1967 dollars) per teacher while employment is

specified as teachers per (1000) taxpayers. The w and ¢ equations were

estimated by 3SLS as part of a state and local fiscal system including the p

and z equations from the state model; this specification allows for the

influence of common omitted variables through error terms which may be

correlated across the four equations. As with the state legislative model,

results for both the no capitalization (& = 0) and full capitalization

(8 = 1) specifications are presented. And again, local resident

income (Yc) is decomposed into its four Separate components, s, ified here

as: private-before-local-tax income (Ic =1 xts - Xcg), exogenous fiscal

income to the local community (FY e © xzc + Ay2), the capitalized flow of

contributions to fiscal wealth (ch z Fws + 8Ap), and locai education

expenditures other than for teacher salaries (S). The separate influence of

each component is estimated.

1. Teacher Wages: The wage equation is specified as a weighted average

of the teachers' preferred wage (w;) and the preferred wage of local

taxpayers wg z "pr’ where Wor is defined as the state's average private sector

Wage earned in retail and wholesale trade and selective services. The

teachers' preferred wage (u:) is that wage which achieves some (utility-

Specified) satiation level of compensation given teachers'
pension

expected levels of
benefits and own pension contributions.32 Expected pension benefits

“ill depend upon the present value of pension compensation per dollar of wages

(8, 8130 called the pension’s normal cost), the level of uncapitalized




Table 5a:

Local Bargaining Game--Wages per Teacher

(Eq. 10)
Independent - -
Variables §=0.0 §=1.0
Intercept 3555# 3492%
(604) (622)
'Taxggxer
W 340 .357%
pr (.148) (.151)
w__ - %ICB .615% .648%
pr (.212) (.212) i
Teacher ]
(c_/1) 1.102% .961%
€ (.207) (.206)
(c_/t) - %cB -1.498% -1.406%
e (.280) (.276)
A 1717 . 937
(1402) (1316)
A - 1CB 2773 1935
(2160) (1936)
8 - (1-8)0 -6.715% -
(1.729)
8- (1-8)0. 2cB 6.317% -
(3.480)
4-(1-6)0.0¢R 2.385 --
(2.093)
8- (1-6)0-GR . %cB -6.003* -
(3.517)
Bargaining
CB -1222 -1182
(866) (888)

All coefficients marked by
Uithin parentheses) by at least

an (%) exceed their standard er

1.65.
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adee Tl Lous. “4rgaining Game:

Teacners pe- (100C. Taxpayer

(Eg. 1.1)
Independent
Variables § 0.0 6-1.0
Tax Price
T, -.000 -.0003
{.000) (.0002)
Tew, o 5B +0005 001
(.0004) (.0004)
(1-6) « 3« (p/w_2) -1,559¢ -
e (.897)
(1=§) « ¢ » (p/v"z) * 3CB ~2.692¢ -—
(1.225)
Jazpayer income
1. .000 .000
(.000) (.000)
xe - $CB ~+.001 =.001
(.501) (.001)
Fiscal Incoms ]
FI, .028¢ .028¢
(.007) (.007)
FY, - 5c3 -.022% -.022¢
(.008) (.009)
') -— -083s
¢ (.025)
R, - 3CB - -.107*
(.034)
TIXEZCP Pref rences
K1Ds -1.082 . T
(.721) ‘ (.646)
KIDS - 3CB .179 581
(1.066) (.948)
Taxpayer Mobility )
STAY 2.652 ~1.853
(5.200) (4.876)
STAY . 3C3 -5.780 -7.666
(5.081) (4.819)
Teacher "Of!?'nct
LR2acher_Preference
(e /2) .000 ~.000
(.000) (.000)
(e,/2) - 3cB -. .000
(.000) (.000)
-8 -. -
(.000)
(' - 6)0 - scp .000 -
(.001)
(1 -60-cn .001 -
(.001)
(1= 8)0 «cn « scp -.000 -
(.001)
Sargaining
scs 6.2%6 6.128
(4,936) (h.411)

*ALl coerficients sarked by an (9)
(reported within parsatheses) dy at least

constant terms and the
ospital) and § - $Cp.

3and S - 5CB are never significant.

“
sy et b 0,7 . [
LA I I AR N

$X008d their standard errors
1.65.

her lceal education expenditures, non-
SFSs are always positive ang signifiocant;
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underfundings after the regulation and legislative games

((1 - 8)0), and the

if pensions are legislatively

presence, or not, of pension guarantees (GR = 1,

or judicially guaranteed, O otherwise). Each teacher's own contributions to

pension: .s defined 2s (ce/l). The teachers' preferred wage is expected to

increase as the expected_levei'of’bension benefits declines--or as the

actuarial rate 4 declines, as (1 - §) rises, or if GR = 0--aad as the level

of own contributions (ce/l) increases. The relative bargaining strength of

teachers in the local negotiations--specified to depend on the percent of

teachers covered by collective bargaining,

%CB--defines how far teachers can

move the taxpayers from their preferred u§ to the teachers' preferred u;. The
higher

is %CB, the higher will be average teacher wage in the state.

Specification, %CB interacts with u; ] "pr and thc determinants of u;.

In this

The results show an important role for teacher collective bargaining

within local labor negotiations. For a state with mean values of the

independent variables and where § = 0, teacher wages will equal 35359 per

teacher (1967 dollars) if 4CB = and rise to $5989 per teacher :f %CB =

1.0. For the average state, but if & = 1, teacher wages will equal $5543

without collective bargaining and rise to $6253 yith full
to full

coverage. The move
collective bargaining for all teacters in a state adds from 11% (§ =

C) to 13% (& = 1) to real wages earned by teachers. Quantitatively and

Statistically, the most'impOrtant influence of unionization has been in

Allowing teacher wages to keep pace with the upward trend in real private

Sector wages; without collective bargaining teacher wages would have risen at

only about 1/3 the rate of increase in the alternative private sector wage.

Wage levels

seen largely immune to the swings in the pension system,
hovever. The

effects of increases in the promised rate of benefits as a
fraction of current wages (4)

are statistically insignificant and of “he wrong
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sign. Increases in the levels of uncapitalized underfundings also have an

unexpected (negative) effect on wages. The effect is small, however; the

elasticities of wages with respect to (1 - &)U range from 0 to -.0Z (for
8 = .15 and for alternative values of %CB and GR). Teachers are compensated

for changes in their own econtributions to pensions, however. In non-unionized
states (%CB = 0), the marginal rate of compensation {s approximately $1 for
$1. In the more heavily unionized states (%CB > .70), however, wages actually
fall slightly as ce/t increases, but the elasticities are small (= -.04).

In the end, it appears that the alternative private sector wage and the
degree of collective bargaining have been the two main determinants of teacher

wages over the past decade; pension funding or pension taxes have had only
small effects on teacher wages.

2. Teachers per Taxpayer: The expansion of collective bargaining has

also played an important role in setting teachers per taxpayer (t). The
variable %CB has a positive and Quantitatively important own effest on g.
Perhaps more importantly, the growth in %CB appears to have reduced the
responsiveness of toacher employment to swings in the ma jor economic and
demographic variables. While the coefficients on the interaction variables
with 2CB are not always statistically significant, the direction of influence
is always (with one exception) to push the estimated effects of a given
Variable towards zero. The growth in collective bargaining appears to have
led to increased rigidity in teacher employment.

The exception to this general pattern involves the one pension variable
which is statistically significant in the employment model: (1 - 6)\(p/w Pt
4 Beasure of the implicit subsidy to current taxpayers in the purchase of
teachers because of pension underfunding. By underfunding pensions, current

WXayers are able to shift a portion of the full labor costs of teachers onto
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}uture taxpayers; the after-tax, uncapitalized portion of the ratio of pension
funding to the current taxpayer's (preferred) wage bill measures this
aubsidy.33 As this ratio falls, the implicit subsidy to hiring teachers
increases and & should rise. In fact it does (for § = 0), and the influence
of the subsidy is significantly larger the more extensive is collective
bargaining within the state. It appears that pension underfunding is being
used to reduce labor costs to current taxpayers and to thereby provide job
protection for current teachers. That this result follows from a conscious
union strategy seems further supported by the fact that in the more unionized
states the levels of state pension funding are themselves significantly lower;
see Table 4 and the discussion of the state funding equation. Quantitatively,
however, the effects of the subsidy are small, primarily because the level of
pension funding is already low relative to the potemtial wage bill. Thus (for
this sample) there is not much money saved per teacher by reducing p. The
elasticity of t with respect to rate of subsidy is only -.02 when %CB = 0, and
-.06 when %CB = 1.34

The overall impression left by the results of the local model is one of
increasing wage and employment rigidity, motivated largely by the growth of
collective bargaining. Teacher wages rise lock-step with the growth in
Private service wages and employment per taxpayer has become generally immuned
to the swings in a state's economic or demographic fortunes. With the
¢xception of the implicit subsidy effect of underfunding on teachers per

taxpayer, the pension system kas had little effect on the current period labor

contract. Specifically there is no evidence of positive wage compensation for
underfundings.




VI.

Who Pays for Teacher Pensions?

Table 6 summarizes the general equilibrium effects on current teachers

and retirees, éurrent taxpayers. and future taxpayers of changes in the key

determinants of teacher wages and pensions, This incidence analysis is pased

on solving the estimated structural model of equations (1) - (11) for the

change in the net income to current teachers ({1 + A}ut + bH + ba - ce), net

income to retirees (br)' net income to taxpayers received as private income
(y) and non-educational public services (E), and the liability imposed on
future taxpayers measured both as the change in the stock of underfundings (U)
-and as the approximate annual flow (u) needed to generate the change in that

stock. All estimates are for an average state--i.e., exogenous variables are
given mean sample values--under the assumption that there is no capitalization
of pension underfundings (& = 0).35

Table 6 seeks to answer two questions. First, who pays for teacher
pensions or, more pointedly, do current taxpayers "rob" future taxpayers to
Pay for current teachers? The answer appears to be yes. Second, what public
policies might be introduced to reduce this unfunded lizbility now imposed
upon future taxpayers? The most efficacious strategy--indeed, the only one
which seems to have much impact at all--is a regulated increase in
contributions from current teachers and current taxpayers.

Column (1) of Table 6 outlines the effects on each player of an exogenous

increase in the relative bargaining power of teachers, measured by an increase

in the percent of teachers covered by collective bargaining. The average
degree of coverage for our sanple states in 1980 was .629; Table 6 shows the
effects of moving from this average to full coverage (3CB = 1.0). Teachers'
Mt income rises by 3% or $2.20/taxpayer (s $183 per teacher, estimated as

$2.20 divided by .012 teachers per taxpayer), while current retirees' oenefits




Teble 6: The Equilibrium Incidence of Wage Determinants and Pension Policy

Variedble scs rA_, Penslon Ald (~Fpr)

Change im: + §.00

+ $8.85

Effect upon;

Current Teachers®

(l’l)llhb'

. -
% -

($70.22)

o,
(18.47)

Current Tanpayers®
y
(4295%)

LE . (6)

“.0"

[
($261)

Future Texpayers®
$35.05 $16.09 -$.17 -$t10.19 -$5.91

v
(3 295)

us(-.03s0)
(-$8.085) -81.05 -$.08 $.01 $.3 $.18

*The 1930 values for each dependent variable are glven in parentheses end reported as real (1967 dollars per tazpayer.
#5411 changes are reported in reel (1967) dollers per texpayer.
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rise by 2.4% or $.21/taxpayer (= $42 per retiree, estimated as $.21 divided by
,005 retirees per taxpayer). An important consequence of increased teacher
pargaining power i{s its effect on the state budget; increasing %CB increases
state to local school aid (z) and reduces state spending on non-education
public services (E), here by -$2.57/taxpayver. Intey 2stingly, some of the
{ncreased state aid for education i3 allocated to local tax relief. Thus
while the local school wage bill increases as %CB rises, state to local school
aid covers the increase and even allows for.a small amount of local tax
relief. On balance, current taxpayers' private incomes rise slightly, by
$.69/taxpayer. Overall, of course, current taxpayers lose, as E is reduced by
more than y rises. Current teachers and current retirees penefit with
increased bargaining coverage.

The big losers here--as they have been with the historical increase in
union coverage--are future taxpayers. Unfunded liabilities increase by 12% or
335.05/(current) taxpayer. The major sources of the increased underfundings
are, first, the rise in liabilities as the wage bill increases, and second,
the fall in net contributions per taxpayer pecause of %CB's negative effect on
state contribution to pension funding (p). The approximate annual loss
imposed on future taxpayers (u = -.03 x dU, assuming a .03 real interest rate)
{s $1.05/(current) taxpayer. ) ___

Overall, as %CB rises to 1.0, current teachers and current retirees gain
$2.41/taxpayer (= $2.20 to current teacners and $.21 to current retirees),
current taxpayers lose $1.36/taxpayer in equivalent annual income (= $.69 in
income less $2.05 as the income value of -$2.57 in E if paid as taxes at the
tax price 2 = .80), and future taxpayers lose $1.05/taxpayer. Who, then, pays
for the $2.41/taxpayer increase in compensation to current teachers and

retirees? Current taxpayers contribute $1.36/taxpayer, Orf 56% of the total

s




increase. Future taxpayers pay $1.05/taxpayer, or 44% of the total. As
current teachers gain added influence over state and local fiscal bargains, it
appears that current teachers collude with current taxpayers to shift a
significant portion of the increase in the current compensation package onto
future taxpayers. Paul robs Peter to pay Mary.

A similar tale can be told for an exogenous increase in thc private
sector alternative wage, the results for which are reported in Table 6, column

2. With a 10% increase in w,. from its 1980 value of $3500 (1967 dollars) net

P
teacher compensation rises by $3.25/taxpayer (= $271/teacher). Current

retirees also gain as their benefits are indirectly linked to current teacher

wages (see equations (ﬁ), (§), (ia)). Current taxpayers lose $3.06/taxpayer

to pay for the increase in wages to teachers. But future taxpayers also lose
as the stock of underfundings rise by $16.09/(current) taxpayer. On an annual
basis, future taxpayers are indirectly contributing $.48/(current) taxpayer (u
z -.03 x $16.09), $.29 of which goes to current retirees and $.19 of which
goes to current teachers. These indirect annual contributions are paid via
inadequate funding of the new pension obligations associated witl: the increase
in teacher wages. Again future taxpayers pay for increases in current
compensation. In this case, they cover 14% of the total increase paid to
current teachers and retirees (= $.48/($3.25 + $.29)).

The increase in collective hargaining and the rise in the alternative
private service sector wage over the decade of the 1970's provide major
explanations for the recent increase in teacher pension underfundings.36
These trends are likely to remain in force in the 1980's. Against these
trends, what can be done to improve the funding position of teacher

pensions? Columns (3) - (6) examine the effects of four alternative policy

_reforms: increased general aid to the state and local sector (column 3),

97
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improved pension fund performance (column 4), increased required contributions
to pension funding by teachers and current ta:payers (column 5), and pension
fund aid (column 6).

General government aid, not surprisingly, has very little effect on
pension underfundings and the position of future taxpayers. A 10% increase in
aid from its 1980 level (= $84.70/taxpayer) is allocated almost entirely to
current taxpayers in the form of increased outlays for non-education state
services (see also Craig and Inman (1986)). Of the $8.47/taxpayer increase in
aid, current teachers capture only $.13/taxpayer while current retirees garner
$.01/taxpayer. Less than one penny annually finds it way into the pension
fund (u = $.005/taxpayer) which reduces the stock of underfundings by
$.17/(current) taxpayer. The rest of the aid--$8.32/taxpayer--goes to
increased spendirg on non-education services (E). Further, since such aid has
implicit federal matching requirements (or there is program "lumpiness")
taxpayers add some private income to the state treasury to support an
additional increase in expenditures on E of $2.95/taxpayer; E rises by
$11.27/taxpayer (= $8.32 + $2.95). The $2.95 increase in taxes reduces
private income by $2.36/taxpayer (= A x $2.95, where A = .8).

Improved investment performance--measured here by an exogenous 10%
increase in average investment earnings from.the 1980 level of
$12.00/taxpayer--is a bit more helpful to future taxpayers, but the real
winners again are current taxpayers who siphon off most of the increased
earnings for expenditures on non-education public services or tax relief.
From equation (3) we saw only .0OlUl4 of every dollar of investment earnings went
directly into the pension account. The rest went to the general state budget

and to increased benefits to current retirees and teachers. What enters the

state budget is allocated marginally to state contributions to pensions (see
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equation (é), where p rises through the increase in FP) but most of theée
dollars go to tax relief or increased spending on E. There are trivial
second-order effects (via taxpayer income and underfunding) on teacher wages;
current teachers do gain a small amount from the spill-out of investment
earnings into disability benefits (see equation (?b)). The equilibrium net
effects of $1.20 increase in inves*ment earnings is to increase current
teachers' real net incomes by $.01/taspayer, to increase future taxpayers'
real incomes by about $.08/taxpayer through increased pension funding, and to

increase current taxpayers' incomes by $.85/taxpayer in more state services

and by $.26/taxpayer in tax relief. The $.26/taxpayer in tax relief implies
$.21/taxpayer increase in real after-tax incomes (given the tax price i = .8).
Column 5 of Table 6 shows the equilibrium effects of a 10% increase in
required teacher and taxpayer contributions from the 1980 (combined level) of
$11.20/taxpayer. In calculating the equilibrium adjustments I assumed one-
half of the $1.12/taxpayer increase would be paid by taxpayers through an
increase in cg and one-half by teachers through an increase in C,. Current
teachers are able to avoid $.43 of their initial $.56 increase in required
contributions, primarily throggh a compensating increase in teacher wages (see
equation (;0)) and through aniincrease in disability btenefits (see
equation (%b)). They lose only -$.13/taxpayer (= $10.83 per teacher vs. an
initial increase via ¢, of $46.67 per teacher). Current taxpayers lose
$.56/taxnayer in increased contributions which reduces private after-tax
income by $.U45/taxpayer (= x» x .56, where A = .8). The net $.13/taxpayer from
teachers plus the $.56/taxpayer from current taxpayers 'is then allocated as
$.31/taxpayer to current retirees (see equation (§a)), $.07/taxpayer in
increased expenditures on E (via slippage from the pension budget), leaving

$.31/(current) taxpayer for allocation to future taxpayers as increased

9
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pension funding. The stock of underfundings (U) is thereby reduced by
$10.19/(current) taxpayer. While increased required contributions do have a
significant beneficial effect on the level of underfundings, the fact remains
that only 28% of each newly contributed dollar actually helps future

taxpayers. The remaining 72% remains in the pockets of current teachers,
retirees, or taxpayers.

What then of a pension bail-out Strategy? Column (6) examines the
equilibrium distribution of federal pension aid sufficient to liquidate (or at %
least pay interest on) the existing stock of pension underfundings. An annual !
payment of $8.85/taxpayer to state governments would be sufficient to cover
interest payments on the 1980 stock of underfundings for the sample of u8
mainland states, assuming a J63 real interest rate. What happens to the

aid? Modelled as a change in pension spillovers from the pension accounts
(variable FP),37 the $8.85/taxpayer receivad by the state is spent almost
entirely for the benefit of current taxpayers. A small amount is allocated to
increased state pension funding--$.19/taxpayer, estimated as the general
equilibrium effect of FP on p, .021 «x $8.85/taxpayer38--but the remaining
$8.66/taxpayer is spent on increased non-education expenditures
($6.06/taxpayer for E) and state tax relief ($2.60/taxpayer in lover taxes or
$2.08/taxpayer in increased after-tax income assuming A = .8). Teachers
actually suffer a small decline in real incomes of about $.08/taxpayer as the
increased level of state funding via p raises the net price of hiring a new
teacher which prompts local taxpayers to hire fewer teacher.39 The fall in
the teacher wage bill (wt) lowers teacher pension contributions (e¢,) which
redu. - benefits paid to retirees by $.01. The small decline in the teacher
wage b..l also means further tax relief for taxpayers of about $.06/taxpayer

(= A x -$.08/taxpayer, A = .8); overall current taxpayers gain $2.14 in after-
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tax income (= $2.08 + $.06). The fall in the teacher wage bill also lowers
net contributions to the pension account by about $.01/taxpayer (see

equations (ﬁ) and (é)) which thereby lowers the net flow to future taxpayers
from $.19/taxpayer to $.18/taxpayer. The stock of underfundings ultimately
falls by $5.91/taxpayer. Pension aid will lower the unfunded liability born
by future taxpayers, but not by very much. Only 23 (= $.18/$8.85) of such
bail-out aid is finally allocated to future taxpayers; current taxpayers keep
most of it. Giving such assistance to current taxpayers is a bit like asking
a fox to care for a new brood of baby chicks; one should not expect to see too

many chickens.

VI. The Future Status of Teacher Pensions

The impression left by the econometric analysis of sections iV and V is
of a fiscal system suffering from myopia. The empirical results show a clear
bias in favor of current taxpayers and current teachers, to the potential
detriment of future taxpayers. Most states now legally guarantee their
teachers' pensions. To the extent those pensions are underfunded and not
capitalized into the value of properties now owned by current taxpayers, it
will be future taxpayers who pay the bill. Outside of regulations to increase
contributions by current teachers and taxpayers, public policies are not
likely to help matters very much. It would appear that the system is on a
collision course with bankruptcy, with future taxpayers paying the bills.

In fact, however, the future may not be so bleak, at least for the
majority of teacher pension plans. Based upon the structural model developed
hera, I have simulated the path of teacher pension underfundings for the
period 1981-2000. Figure 1 summarizes the path of the national average level

of underfunding; the overall trend is dounward.uo

10}
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If the 1970's seemed so bleak, why does the future look so promising?

The answer lies in the fact that the 1970's was a period of significant
structural reform in the basic benefit package offered by teacher peasions.
Two changes were particularly important. Cost-of-living protection was
introduced into most plans during inis period, and plan vesting (the number of
years of service required before the pension is guaranteed) was literalized
insuring the pensions of more teachers. The net effect was a significant
upward drift in the actuarial constant, 8, which translates the current wage
bill into a future pension liability; see footnote 36 above. Those reforms
are now behind us. For any fixed actuarial constant 2, if net coatributions
(n) are greater than the added liabilities imposed by future increases in the
teacher wage bill then underfundings will decline: Upyq = ut=n{(uz)m-(uz)t}-nt<o
as n, > :z{(wr.)w1 - (Hl)t}. That is exactly what is happening in most states
over the simulation period. The average teacher uage‘bill grows only
modestly, at about 0.005 per annum. As long as net contributions exceed $2 to
$3 per taxpayer--the approximate annual increase in the 1li.nility from wage
growth--underfundings will decline.u1 For most states, future net
contributions average about $10 per taxpayer, primarily from state
contributions (p) and from increased taxpayer and teacher contributions as the
wage bill rises. The net effect is an annual downward drift in underfundings
per taxpayer of about $8 per year, from a national average of $295/taxpayer in
1980 to $130/taxpayer by the year 2000.

While there appears to be no national teacher pension crisis on our
fiscal horizon, the sytem does deserve continued scrutiny over the next two
deca’es. First, these unfunded liabilities do not fall to zero, and teacher
pensions are only one form of public debt within our state and local system.

Other public employee pensions are underfunded (see Arnold, 1982). Our major
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cities, at least, often run Sizeable short-term deficits (see Inman, 1986).
And there is a growing concern over the status of state-local infra-
Structures. By themselves, teacher pensiocns will not cause a state-local
fiscal crisis, but they may be part of one, Second, while the simulations
reported in Figure 1 are based upon realistic income and demographic
projections, a major new baby boom in the 1990's will place increasing strain
on the current accounts budget of public education and force a significant
postponement of pension funding (see Section IV above). Simulations assuming
a new baby boom beginning in 199G show average underfundings only fall to
S160/taxpayer by the year 2000, not to the originally projected level of
$125/taxpayer. Finally, while the ration as a whole shows a favorable
downward trend in underfundings, not all States perform so well. South
Carolina (02000 = $815/taxpayer in 1967 dollars), Maine ($768/taxpayer), Ildaho
(SSOO/taxpayer), Virginia ($450/taxpayer), Louisiana ($447/taxpayer), and West
Virginia ($445/taxpayer) are all projected to have underfunding levels which
might be considered dangerously high (i.e., = 10% of projected real income in
the year 2000).“2 Seven other states--Indiana, Iowa, Massachusetts, New
Mexico, North Carolina, Pennsylvania, and South Dakota--are projected to have
underfundings greater than $250/taxpayer in the year 2000. (For state by

State Projections, see Appendix B.) These thirteen states, at least, deserve

close monitoring.

VII. Conclusions

This Paper has sought to explain the recent funding history for teacher

Pensions and on the basis of that history to answer three Questions of public

Policy. First, the level of underfundings has been rising over the past

decace; wil) g¢ continue to levels of crisis proportions? The answer, at

ieast fop the system as a whole, is no, but a few of the currently troubled
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state will continue to have high unfunded pension liabilities. Secona, which
states are the most vulnerable in the future? The answer is those states
which have historically accumulated large levels of underfundings because of
generous benefit structures and/or poor funding practices and those states
which in the future may experience rising service sector (teacher alternative)
wages, increased teacher collective bargaining, or a renewed baby boom.

Third, what public policies are likely to be most effective in reducing high
levels of teacher pension underfundings? The answer is not increased grants-
in;aid to the state and local sectors or a new pension "bail-out" aid

policy. Both programs assist current teachers and taxpayers far more than
they they help reduce the levels of pension underfundings. Improved (i.e.
less conservative) investment portfolio management will help matters

somewhat. The one policy which will make a dent in the level of underfundings
is a regulated increase in contributions from current teachers and

taxpayers. Yet even with regulation, the current generation has ways of
returning most (72%!) of their regulated contributions back to their own
pockets,

For all that we have discovered about teacher pension funding, there are
two more general lessons of political economy to be learned from these
results. The conjecture of Freeman (1986) in his recent survey of economic
effects of public unionization--that to understand the full influence of
public unions we must look beyond the labor bargaining table--is well
supported here, Teacher unions have important effects not only upon
negotiations over wages and empioyment levels, but al;o upon the fiscal
environment in which those negotiations take place. That fiscal environment
is decided by state politics, and teacher unions are an important interest

group in those deliberations. Second, on the important issue of a national
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policy towards public debt, we have here another confirmation that our
political process which sets debt levels is biased to favor the current
generation of taxpayers and program recipients.u3 One can do nc better than

to quote Pogo on such matters: "We have seen the enemy, and they are us."

o 16
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FOOTNOTES

*Professor of Finance, Economics, and Public Management, University of
Pennsylvania, Philadelphia, Pa., 19104, and Research Associate, National
Bureau of Economic Research, Cambridge, MA., 02138. This research was made
possible by grants from the National Science Foundation (SES-81-12001) and the
National Institute of Education (NIE-G-83-0033). Professor Gregory Saltzman
kindly made available his data on teacher unionization for which I am most
grateful. The very able assistance of David Albright is also gratefully
acknowledged.

1Excluded from this analysis are the state teacher pensions in Hawaii and
Alaska whose unique fiscal institutions do not permit an easy comparison to
the mainland states. The few local teacher pension plans in large cities arz
also excluded. The analysis covers approximately 95% percent of all teachers
in pension plans in 1980.

2The alternative is a defined contribution pension in which the retiree's
pension is simply an annuity or fixed payment based upon the actual
contributions made to the plan by the worker and his or her employer in pre-
retirement years. By definition, a defined contribution pension cannot be
underfunded.

3For details of the specification of @, see Inman (1986) at equation
(10). The value of & will dcpend upon the plan’s replacement rate, the
expected rate of employer and/or employee contributions, the rate of growth in
wages per employee, the rate of growth in the number of employees, the extent
of inflation protection’for members' annuities and the expected rate of
inflation, and the expected rate of interest for discounting future benefits
paid and future contributions received. The actuarial constant 9 varies

across state pension plans as these determinants vary.
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“Generally, the payments for employer (cg) and employee (c,)
contributions are made to the state treasury and then transferred by the
governor to the pension account, often as a single check inclusive of Ces °g’
and the state's own supplemental contribution, Within this system, it is
easy to see how ¢, and °g dollars might be "lost" in the process. It is also
possible for the governor or legislature to "tap off" interest earnings; see
Note, Harvard Law Review (1977) and a recent article in the Wall Street
Journal entitled "Novel California Pension Plan Provides an Inflation
Antidote" (October 22, 1985, p. 33). (1 wish to thank Richard Aronsen of
Lehigh University for sharing this article with me.)

5see Note, Harvard Law Review (1977). By 1980, 32 of the sample 48
states hac such explicit guarantees.

6This sequence for the three pension games is dictated by a typical
state's budgetary cycle. Administrative decisions are generally negotiated
prior to legislative budget setting, while local g~vernment budgets are set

. knowing (with reasonable certainty) their allocat . from the state budget.
For example, for a July 1 fiscal year, the reguiation game would be played in
December or January as the governor's budget reguest is set, which is prior to
setting the legislative budget in April or May, which is in turn decided
before local government budgets are finalized in June.

TThe analysis assumes that the preferences of each coalitica are well
represented by the preferences of an average coalition member. It therefore
ignores possible conflicts within each coalition which can influence pension
policy.

Within the taxpayer coalition the most likely cohflict is between thecse
taxpayers who are planning to move from the state before pension obligations

fall due ("movers") and those taxpayers who are committed to remaining within
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the state ("stayers"). Given the typical length of time (ten to twenty years)
between current pension decisions and future pension consequences, "movers"
are likely to be majority groups within the taxpayer coalition. "Stayers,"
however, can insure themselves against the consequences of underfunding by the
majority of "movers" by savings for their future tax obligations from
underfundings at a tax-free rate (e.g., in housing appreciation). If such
tax-free savings are not available, then conflicts between stayers and movers
may arise. Stayers may act like future taxpayers, a possibility I consider
below (p. 19).

The likely conflict within the teacher coalition is between current
teachers and current retirees. Current teachers, however, are the
overwhelming majority in all states and it is their preferences which I model
here. .

8The rate a is the full-funding rate required of taxpayers to meet
current period pension obligations. In this model, contributions are paid by
the taxpayer both in his capacity as é-local school employer (via cg) and as a
state taxpayer (via p). Values of A range from .1 to .3 for most plans, but a
value of .15 is typical. For this analysis, I assume A is exogenous and given
by the parameters of the state's pension plan; for the actuarial definition of
the rate A, see Winklevoss (1976).

91t is assumed that whether teachers view pensions as guaranteed or risky
is common inowledge, perhaps because judicial decisions to guarantee those
pension are common knowledge.

1°Compensation can either be paid as a fixed sum per teacher of (c;/z) or
as an increase in wages of wh o= {c;/1(1 + A)}. In either case, the taxpayer

loses Xc; in income.
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N1t is important to ask why state aid for education exists at all in
this model. Teachers and taxpayers should be able to strike a bargain which
sets z = 0 and then allocates all saved tax dollars to the local bargain. If
taxpayers could be trusted, this is indeed the efficient allocation.
Unfortunately, taxpayers cannot be trusted to allocate private income in the
local bargain in a way similar to lump-sum state-to-local education aid.

Money given to taxpayers stays in the taxpayer's pocket, while money given
directly as aid to the local school district remains under the control of the
teachers. See, for example, Fillimon, Romer, and Rosenthal (1982). This
argument only pushes matters back one step, however. We still need to know
why teachers have such control over the local budget--an important question,
but one I do not puruse here.

125ee Appendix A.

13The conclusion follows from the first-order conditions for the
maximization of teacher's expected utility, Ve, with respect to c,. Teachers
will prefer to increase, leave unchanged, or reduce c, as long as the expected
marginal benefits are (%) the expected marginal costs:
expected marginal benefits = (au/aU)(dU/dce){ve(;, 2) = v (y, t)} « {u -
(ave(;, £)/3W) (1+8)+(1-u) (3v (4, !.)/ay_]}(au/ace)+{u(ave(;,l)/az +
(1-u)(ave(g, z)/az)}(az/ace) % u(ave(;,z)/a;)(1/t) = expected marginal costs.
The term dU/dc, embodies both the direct effect of cg on U (via n) and the
indirect effects of c, on U (via anticipated changes in w and ).

WTne result follows from the first-order condition for the maximization
of teacher's expected utility, Ve, with respect to cg (or p). Teachers prefer
to increase, leave unchanged, or reduce c8 (or p) as long as the expected
marginal benefits are (%) the expected marginal costs. For CE:

expected marginal benefits = (au/aU)(dU/dcg){ve(;, L) - (ve(g. 1))} %
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.{uave(i, L)/ + (1 - “)(a"e(‘i’ z)/az)}(az/acg) - [u(ave(i, L)/aw)(1 + &)
«(1- u)(ave(g, 1)/33)}(3w/acg) = expected marginal costs.

The .erm dU/dcz embodies both the direct effect of cg on U (via n).and
the indirect effects of cg on U (via anticipated changes in w and L). A
similar expression holds for changes in p.

15The use of political party affiliation to represent the majority
preferences of a large constituency {s at best a proxy for those preferences,
but perhaps not a bad one; see Romer and Rosenthal (1985).

16The rate of return on a given state's "market" portfolio (rm) is
defined by the weighted average return of those investments legally available
to the state, where the individual returns for each investment are national
returns for that investment. The weights are the state's permitted share of
investments in each of five broad categories: (i) demand deposits (the annual
rate of return is the maximum payable rate on savings deposits); (ii) federal
securities (the annual rate of return is the annual return on long-term
government bonds from Ibbotson and Sinquefield (19xx, I-S, Exhibit B-6); (iii)
investment grade corporate bonds (the snnual rate of return on long-term
corporate bonds from I-S, Exhibit B-5): (iv) stocks (the annual rate of return
on the I-S market portfolio, from I-S, Exhibit B-1); and (v) mortgages (the
annual rate of return on conventional home mortgage loans). The rate rp
measures how well the state would have done had it invested in a (legally-
specified) portfolio of nationaiiy available investment instruments; actual
state returns may be better or worse than rp.

Trhis expression for portfolio performance follows from the capital

asset pricing model (CAPM) and was first derived by Jensen (1968).
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18Previous research on disability insurance has found that increases in
the state's rate of unemployment will induce increased demand for disability
payments; see for example Parsons (1980).

19Taxpayer and teacher bliss points in the (z, p) space are defined by
the maximization of Vq and Ve, respectively, with respect to 2 and p, given
Cq» cg, r, and b from the regulation game. Solving each pair of first-order
conditions for z and p gives each coalition's ideal points. See Appendix A.

?oTeachers and current taxpayers are assumed to play a cooperatite game
which sets z and p. The game will define a contract line coniect.ng each
player's bliss points. The final outcome along that contract line will depend
upon the relative bargaining power of the two players and is assumed to be a
compromise (i.e., between) each player's preferred allocation along each
dimension, z and p. Thus final allocations will be weighted averages of each
player's preferred allocations, where the weights depend on the relative
bargaining power of the players. The weights need not be the same along each
policy dimension. Teacher may have to give up more p to protect z, or
conversely.

21por an excclient study of the potential influence of collective
bargaining on state labor laws for teachers; see Saltzman (1985).

227ne mean rate of required local employer contributions is
;: = .025 (s.e. = .036) and the mean rate of required local employee
contributions is ;: s .049 (s.e. = .021). These rates are set by state

pension law, usually passed as part of the enabling pension legislation.

Since n; and n: are known a priori, equations (4). and (5, were estimated with

the rates of supplemental contribution as the dependent variables, defined as

fog = g1 & ©)ut)_}/(1 & w)(ue)_y for () and {e = n5(1 + w)(un)_,}/

(1« u)(ut)_1 for (é).
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23The insignificant effect of %ELC on c, need not be inconsistent with
this conclusion. While those teachers who are sure to retire as members of
the state's pension system do want to reduce Car teachers who leave the system
before retirement--and most teachers face this possibility--may prefer to
invest in c, as a tax-favored means of private savings. Own contributions
plus interest are generally available to all teachers upon withdrawal from the
pensions system.

2u1t is not hard to imagine why state pension boards might favor a risk-
free portfolio when teachers see their pensions as secure and current
taxpayers plan to exit the state. Riskier investments offer little gain to
current teachers or taxpayers if they pay-off, yet they may prove embarrassing
to the current pension board if they fail. The politically prudent strategy
is to be a conservative investor. For additional evidence on the conservative
nature of state-local pension fund investments, see Kotlikoff and Smith (1983,
p. 434).

It should be noted, however, that this econometric estimate of 8 is
likely to be biased towards zero, though it is difficult to know by how
much. The rate of return for state portfolios (r) is approximated by ratio of
investment earnings to the reported value of all assets in the portfolio. The
reported asset value will include an unknown fraction of assets valued at
book, not market value, and investment earnings will not include appreciation
or depreciation of assets unless those asscts are actually sold. We therefore
have measurement error in our dependent variable which is likely to be
positively correlated with the independent variable (rp - rg). The effect is
to bias the slope coefficient downward. In addition to this error in variable

problem, these estimates of 8 for teacher pension funds, as for any managed
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portfolio, will be biased towards zero because cf selectivity bias; see
Frankfurter, Phillips, and Seagle (1¢7i).

25specifically, I specified r_ to be a function of TEACH, $ELC, $ELC -
STAY, and REP, and the ratio of the state's unemployment rate to the national
unemployment rate (UES/EE). This specification examined whether high UE
states may have invested in local (possibly lower return) c.mpanies to soften
the effects of the business cycle on the state economy. In fact, the results
show a small positive, but insignificant, effect of (UEs/ﬁE) on ;a' %ELC had
a small negative effect on ;a; REP was insignificant. TEACH was negative and
significant, but small in effect. The state constant terms, ;:, performed as
well as this more elaborate political model.

Further, the rate of return equation was also estimated allowing the
slope coefficient, 8, to vary across states. I could not reject the null
hypothesis that 8 was equal across the states in this sample.

26The total effect of investment earnings on the pension and state
budgets is v + ¥ = $1.26; the approximate standard error of t;e estimate
of v+« ¥ = .13, A$1 increase in real investment earnings therefore
stimulates a more than $1 increase in real expenditures elsewhere in the
budget. TrL.s tendency to over-spend investment earnings is possible if real
assets are depleted. As assets are sold at nominal values, nominal investment
proceeds are allocated to benefits and to the state budget so that fewer real
assets can be re-purchased. In an inflatiorary economy, there need be no
obvious selling of real assets, even though those assets depreciate in value.

2TEstimation was by three-staged least squares which is asymptotically
equivalent to full information maximum likelihood estimation. The log
likelihood function could then be specified for alternative values of & and

the 90% confidence interval specified for &.
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2Bgee Saltzman (1985).

29Tre individual coefficients on the tax price i will be weighted
averages of separate own- and cross-price effects as A enters each expenditure
equation in the system. While own effects may be negative, cross effects can
be positive, zero, or negative. Thus the effect of A in any individual
equation is not a clear estimate of an own price effect. From the definition
of y, the taxpayer pays A(1 - §) for p, A(1 - y) for z, and expects to pay
A(1 + &4) for increases in w and ¢t.

30such a model is presented in Shepsle (1979) and developed for state
budgets in Craig and Inman (1986).

3'4ithin the structure of the legislative bargaining model, these
exogenous changes in other spending (E) imply a nearly horizontal (dp/dz = 0)
contract line in the (p, z) bargaining space. In this ﬁodel, changes in E do
not alter the contract line between p and z, but they do alter where on that
contract line the final (p, z) allocation will be. A dollar increase in E
lowers total spending on p and 2z by $.37. This inward shift in the budget to
education is allocated entirely as a cutback in state-to-local school aid:
dz/dE = -.381 while dp/dE = .017. Thus dp/dz = -.045 (= -.017/.381 =
(dp/dE)/(dz/dE)). Such a contract line is consistent with teacher
indifference curves which are perpendicular to a horizontal line at a required
level of pension funding, but where increases above the required level are not
valued by teachers. Teachers seem to demand a token amount of state funding
(= $7/taxpayer on average), nothing more or nothing less.

321f ﬁe i{s the satiation level of compensation preferred by teachers and
“,U + u((1 - 8)0)a} - (cg/t) is the teachers’ expected level of compznsation,

then W = (i, + (ce/z)}/{1 + u((1 - 8)0)a} specifies the teachers preferred
vage,
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33For the specification of this subsidy rate, see Inman (1982).
3U41nman (1982) finds somewhat higher subsidy effects in his study of
local government purchises of police and fire personnel.
35The full general equilibrium model used to estimate the effects of
changes in the exogenous variables in Table 6 on the economic positions of
teachers, retirees, and current and future taxpayers follows the structural
model (1) - (11) with the addition of a state revenue equation (tg) and the
removal of E from the pension (p) and school aid (2) equations. E is now
endogenous and is estimated from the state budget identity, given the
econometrically estimated state revenue equation., Equilibrium values for all
endogenous variables were solved iteratively, given the dynamic structure of
the model.
361n addition to these variables, the other, and most important, cause of
increased pension underfundings was the liberalization of the pension's
sesefit structure. The relaxation of vesting requirements and the
introduction of COLA provisions had important positive effects on the
actuarial constant, 2, which translates the current wage bill into future
pension liabilities. For our sample period, the average 8 = 5.171; see
equation (;) above. But in 1971, the average value of for our sample states
vas 3.723. By 1980, @ had risen to 6.590.
37There is currently no direct federal to state aid program for pension
fundings, and therefore these results based upon the FP variable should be
used with care. Nonetheless, FP seems a reasonable proxy for such aid.
first, FP dollars are "pension” dollars given to the state budget. Second,
the effects of FP on state allocations parallel closely the results in Inman
(1982) for the effects of "true" state pension aid on local allocations.

Finally, Craig and Inman (1982, 1986) find that most targeted Federal aid
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programs are "fungible" dollars within the state budget; there is no reason to
think pension aid will not be similarly manipulated.

387he coefficient .021 is the estimated marginal erfect of FP on p from
the general equilibrium budget model with endogenous E. The partial
equilibrium budget model with exogenous and fixed E gave a marginal effect of
FP on p of .027 (for & = 0); see Table 4.

39There is a potential fiscal illusion here which suggests we may want to
ignore this negative effect of pensions aid on wt. While it is true that p
rises and would (generally) imply a higher cost to hiring a new teacher, in
this case the increase in p is paid for through increased federal aid. On the
other hand, the federal aid might well be allocated elsewhere and thus the
increase in p does reflect a true (opportunity) cost. Whether t declines
depends upon whether taxpayers see pensions aid as fully fungible (hence an
increase in p is costly) or not fungible (hence p is "free"). The
calculations in Table 6 assume pensions aid is fungible.

qulbright and Inman (1986) summarize the details of the simulation
model. The key economic and demographic assumptions which lay behind the
projections in Figure 1 are: (i) a 2% annual growth in real private service
sector wages (Hpr) and taxpayer incomes (I); (ii) a zero rate of growth in
real federal to state and local aid (2g + Z.); (iii) a 2.5% real interest rate
earned by all teacher pension plans based upon the starting 1980 asset level;
and (iv) a demograpuic age distribution for school-age children and for
taxpayers over 65 which follows the Bureau of Census national pro 2ctions for
the years 1980 to 2000 (from U.S. Department of Commerce, Bureau of Census
(1984)). All other exogenous variables and actuarial parameters of the model

are fixed at their 1980 values for each state.
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“1If n > n{d(wz)}, underfundings will decline. If wages grow at .005 per
year, then as long as n, > n(.OOS)(wl)t_1 in any year, underfundings will
decline. The wage bill varies from $60 to $80/taxpayer and 2 averaged 6.59 in
1980. Thus if n exceeds $2 to $3/taxpayer, U will decline.

”ZOne might want to add Alaska and Hawaii to this list as both states had
very large 1980 underfundings, though they have not been included in my
empirical and simulation analysis because of their unique fiscal situations.
Hawaii has a state school system. Alaska is simply rich; in 1980 the state's
one year fiscal surplus was larger than its accumulated stock of pension
underfundings.

430n the federal budget see Fair (1978); on state budgets see Baber and

Sen (1986); on local budgets see Inman (1982).
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Appendix A: Specification of Coalitioh Ideal Points

A. The Legislative Game

The specification of coalition ideal points in the legislative game
follows from the maximization of each coalition's typical member's expected
utility with respect to the policies at issue--the levels of pension funding
(p) and state-to-local aid (z)--and then solving the resulting first-order
conditions for z and p as functions of the relevant exogenous variables which
define expected utility. Second-order conditions necessary to insure that the
resulting values ¢f 2z and p are unique maxima are assumed to hold.

(1) Specification of Ideal Points for the Taxpayer Coalition: The
maximization of expected taxpayer utility, Vp (see p. 7 above), with respect

to z and p yields as first-order conditions:

L}

av wol) = (D) v () dy av,()

=L (feg) {1 QY _T " ds 1= T= di
(8.1) 2z - o) iy 92 YTy a2l * e 3y dz * 22 dz 0
and

av o) = ave () v () dy  av.()

L. (- T dy, _T " ds T= =, T = dg
(A.2) T (1-a){ P om gl *° %y 3 * Tan dp} =0

3y
The notations av,(")/a() for (-) = ¥ and £ and avp(_)/3(+) for
(-) = y and & represent the marginal utility of income and teachers to
taxpayers evaluated at y = y for vo(") and at y = y for vq(_).

To evaluate (A.1) and (4.2), I assume vp(T)/a(-) for y and &
and alea(-) for y and t are all non-negative throughout; taxpayers prefer
more income and more teachers whether they do, or do no:, fully fund teacher
pensions. Further, I assume taxpayers expect 2 to have non-negative effects

on ¢ in the local bargain and for at least the first dollars of aid, di/dz >
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0. I also assume taxpayers expect an increase in P to have non-positive
effects on ¢t in the local bargain and clearly negative effects (d&/dp < 0) for
high values of p because of consequent income costs to taxpayers entering the
local bargain and because teachers are confident of receiving their

pensions. From the definition of y (p. 10 above) zaa y (p. 11 above), we can

also sign the effects of z and P on income in the two states:

di/d; = =A(1 = y) = A(1 + 88)d(ws)/dz < O ;
dy/dz = -x(1 - y) « (1 + a)d(wt)/dz < O ;
dy/dp = =A(1 = &) = A(1 + 46)d(wa/dp) 20 ; and
dy/dp = 0,

assuming d(wt)/dz 2 0 and d(wt)/dp < O (for & < 1) or d(we)/dp = 0 (for & =
1). Craig and Inman (1982) and Tables 5a and Sb above provide evidence that
d(we)/dz 2 0. When & = 1, changes in P have no effect on taxpayer income (see
p. 11 above) and when § = 1, u =1 (teachers view pensions as certain) so no
compensation need be paic to teachers as P is changed; thus d(wt)/dp z 0.
When § < 1, the local wage bill may rise or fall depending upon teacher
aversion to underfundings. When ¢ ¢ 1 and values of ¥ < 1 (teacher
uncertainty regarding pension wealth), an increase (decrease) in p may lower
(increase) teacher demands for compensating wages or job security; thus
d(wt)/dp < 0 is possible. When & < ', but u = 1, then d(wt)/dp = 0; that is,
when teachers ace certain of a pension bail-out no compensation need be paid.
If we assume that compensation paid is largest when p is small and u = O,
we can sign di/dp more precisely. Specifically when y = 0, teachers expect no

public pension. A small increase in P = dp gives each teacher a benefit of

{dp/t) in pension savings. This savings allows the teacher to reduce her
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private pension savings by an equivalent z2mount which can be given back to
taxpayers as lower wages. Each teacher can lower her wage by dw =
-(dp/l.)(1/x).1 Thus dw/dp = -(1/as). 1If, around u = 0, full compensation is
paid in wages (so dt/dp = 0), then d(wt)/dp = (dw/dp)t + w(de/dp) = -(1/1).

Substituting this specification for d(wt)/dp into dy/dp gives:
dy/dp = =A(1 = &) + (1 + 88) = (1 = 1) + §(r+4)>0, as 1>,

Thus for small values of p and u = 0, di/dp > 0 is likely. Fu}ther, Jor
we1, dwe)/dp = O (see above), and dy/dp = -A(1 - &) < 0. For some values
of u between 0 and 1, dyldp = 0.

Conditions (A.1) and (A.2) can be re-arranged with the marginal benefits

of a small change in 2 or p on the L.H.S. and the marginal costs on the

R.H.S.:
av.(7) avo(_) av. (") - avo(_) dy
w0 g TR 8 o M0 L
(+) - (+) (+) - (+) (+) - (<) (+) - (=)
and,
v (") = av.(_) dy av. (") av.(_)
' T - d 1= 2y o i[(leq){—b— 98y (T T = ds
(A.2") (1-a){ a%}+o{ TR [(1-0){—55 o) * o5 dp]

ay
(+) « (+) (+) - (0) (+) + (=) (+) « (=)

where signs of all marginal effects are indicated.®

|Teachers are assumed to pay taxes on their wages at the same marginal
rate as taxpayers. Thus -Adw equals the change in after-tax teacher income
from a small change in wages which equals dp/t {fringe benefits are not
taxed), or -adw = (dp/L), or dw = -(dp/L)(1/2).

2Second-order conditions for a maximum require that the marginal benefits
of additional z and p expenditures decline as z and p increase and that
marginal costs rise or decline less steeply than marginal benefits.
Reasonable arguments can be advanced to support both conditions. Diminishing
(continued)
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(A.1') balances the benefits to taxpayers of an increase in z (from
z = 0) against its cost. Solving (A.1') for Z; conditional on values of p,
will give:

(A~3) zT s fT(T) Y ’ T ’ G; p) ’

where the vectors of tax pric;s (7), income (Ys), taxpayer tastes (Tg) and the
probability of full pension payment (a) are as defined in pp. 23 in the text
above. The vector Ts embodies the likely determinants of w and t in the local
bargain which define d(wt)/dz and d(wt)/dp.

(A.2') balances ths benefits to taxpayers of an increase in p (from
P = 0) against its costs. Only when teachers fully discount their pensions (u
= 0) are there any benefits to taxpayers from funding the pension; in this
case, small increase in p may save taxpayers some income in their high income
state, dy/dp > 0. As p and u rise in value, however, dy/dp = 0 and
eventually dy/dp < 0. When dy/dp < 0, (A.2') shows there are no benefits to
furding pensions. In this case, p = 0 is the preferred allocation, Note,
however, u is a function of (1 - §)U (see p. 11 above) and therefore will
depend on p (from equations (1) - (3) in the text). In specifying the demand
curve for p, conditional on z, I include only tkose exogenous determinants of
¥ which do not depend on p, specifically the level of uncapitalized
underfundings inherited from the previous period less net pension wealth
created from the regulation budget--(1-6)ﬁ * (1-6){U_1 - [(1'°)(°e + cg)

+(1- 0)(rA_1)-b]}:

marginal utility in ¢t and y plus constant or declining effects of z and p on
the local labor budget (& and wi) are sufficient to insure falling marginal
benefits., The marginal costs of increases in z and p will rise if the changes
in the marginal utility of y and t dominate any declining effects z and p may
have on ¢ and wt. If the marginal effects z and p on the local budget are
constant, then diminishing marginal utility in t and y will be sufficient to
establish that (A.1') and (A.2') define a utility-maximizing allocation.
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(A.4) pp = hp(3y Y, T,y @, (1 - 6005 2) .

Solving the conditional demand curves (A.3) and (A.4) for z and p yields the

specification for the taxpayer cc .ition's ideal, or preferred, levels of z

and p:
(A.3') 28 = 28(%, ¥, Ty, 8, (1 - 8)U)
(A1) ph = (3, Y, T,y 0, (1 - 800) .

2. Specification of Ideal Points for the Teacher Coalition:

maximization of teacher's expected utility (Ve; see p. 12 above) with respect

to 2 and p gives as first-order conditions:

av av (7)
e _2 - e

(A.5) rraft -a-g{ve( ) - Ve(__)} « uf -

av.()dw av ()
e =" "= e’ =" dg
« (1= aw dz = a1 dz
av . av_( )

(4.6) 3 7 v - v ()« uf

+ (- ui{—g dp ¥ T at

The notations avg(~)/a(+) for () = w and & and av,(_)/a(+) for ()

represent the marginal utility of teacher incomes and job security measured

atwsworw:s W respectively.

To evaluate (A.5) and (A.6), I assume ave(')/a(-) for w and ¢ and
ag(_)/3(+) for w and ¢ are all non-negative throughout; teachers prefer more

current income or job security whether they receive their promised pension or

() aw av () 4

and

=0 .
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not. As u = w{(1 - &)U}, au/dz = 0 and 2u/3p 2 O, from the definition of U~
given by egs. (1) - (3) in the text. Teachers share taxpayers' expectations
that increases in z will increase wages and/or employment in the local
bargain; thus dw/dz > O and dw/dz > O or dt/dz > 0 or both (see Tables 5a and
5b and Craig and Inman (1982)). Like taxpayers, teachers also expect an
increase in p to have non-positive effects on t in the local bargain, and for
high values of p, de/dp < 0. Finally, an increase in p is also assumed to
have a non-positive effect on wages; teachers eit»er do, or do not, demand and
receive a compensating wage differential for underfunding;
thus dw/dp < O and dw/dp s O.

Conditions (A.5) and (A.6) can be re-arranged with the marginal benefits
of change in p or z on the L.H.S. and the marginal costs on the R.H.S.:
(a.5") -:-:-{ve(-)-ve(_)}*-u{av:; ! . 3;‘%—)

(0) « {+ or 0} (0) « (+) (0) - (+) (0) « (+) (0) + (¢)

av () dw av () ds

de e -
3;}*(1°"){ dw  dz = ot dz}

ave( ) ds

- S—— —
Pt dp 3t dp

(0) « {+ or 0} (0)-(-) (0) - (<) (0) - (=) + (0) - (<)

ave(_) dw ave(_) de

O {5 G * o dp )’

RAREARIL (e g

ap

where the equilibrium signs of all marginal effects are indicated. Since, for
teachers, an increase in z imposes 0 marginal costs, we see from (A.5') that
teachers will prefer to increase 2z until satiation in income and job
security--that is, until 3ve(-)/ai = W, ( )/ = 3ve(-)/at = av (+)/de = 0.

The teacher's ideal point for z is therefore defined by the point of satiation
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in w and ¢t wnich I take as exogenous to the analysis and equal across all

teachers. Thus
(A.7) z: s z:(-) .

(A.6') balances the benefits and costs for teachers of increases in p,
conditional on preferred levels of 2. Given that the preferred level of 2 is
for satfation in w and t, av (7)/ow = ave/a! = av ()/at = av ()/3t = 0 in
(A.6') as well. Thus the R.H.S. of (A.6') is zero. Tne L.H.S. of (A.6') also
becomes zero at 3u/3ap = 0. Teachers' preferred (ideal) p is that level where
3u/3p is just zero--that is, where the pension is just guaranteed. This level
of p depends on the stock of past underfundings less net pension wealth
created from the regulation budget, or (1 - 6)6 as defined above for (A.4).
Thus:

(A.8) pf = pA((1 - 8)0) .

L B

(A.7) and (A.8) define the teacher coalition's ideal points in the (p, 2)

legislative game.3

B. The Local Bargaining Game

Ideal points in the local bargaining game are specified first by the
maximization of each coalition's typical member's expected utility with
respect to w and £, and then by solving the resulting first-order conditions

for w and t as functions of the relevant exogenous variables which define

3Diminishing marginal utility for teachers in w and t is sufficient for
satiation at 23 to be utility maximizing. Tne assumption that u{(1 - §)U}
is bounded from above by 1 is sufficient for p: to be utility maximizing.
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expected utility. Again, second-order conditions necessary to insure that the

resulting values of w and t are unique maxima are assumed to hold.

1. Specification of ldeal Points for the Taxpayer Coalition: To define

taxpayer ideal points for w and ¢ in the local bargaining game we assume
taxpayers take the outcomes from the regulation and legislative games as

given. The maximization of Vp with respect to w and & therefore gives:

v w.l) = av(_) dy
/ T . T ' d T =" =1 .
.1 e o-a= e w0
) and,
v o) = () () dy ava(_)
T, I _d T B e iy B
(B.2) 'a'i"“"’){ K 3%‘ i % ey a4 i) c

From the definitions of y and y (see pp. 10-11 above), dy/dw = -A(1 + &a)¢,

dy/dw = -A(1 + 8)t, dy/de = -A(1 + &8)w and dy/ds = -A(1 + 8)w. Since

increases in teacher wages only reduce the taxpayer's income, the taxpayer

wishes to minimize w, subject,

of course, to the constraint that w exceed the

The ideal wage is therefore:

teachers' opportunity wage, denoted "pr
(B.3) w% W

The ideal level of employment is defined by (B.2),

where w is set equal to

w._. (B.2) can be re-arranged in a more familiar form where expected marginal

pr

penefits (L.H.S.) are set equal to expected marginal costs (R.H.S.):

5.2 ( ){av.r(')/u} avp(_)at
B.2' l-a + a0
av(7)/3y ava()/3Y

}v s (1 =a)r(1 + GA)Hpr + cx(1+A)Hprv .

where v is the value of income in the low income event (y) relative to the

1°8




A-9

value of income in the high income state (;)9 Solving for t as a function of

the exogenous variables in (B.2') gives:

* - (g
(B.4) l.r = 'T(Hpr' Yc, Tc, a)
where ipr = A(1 « SA)wpr, Y, is the taxpayer's local income (see the text at

p. 24), T, is a vector of exogenous determinants of taxpayer tastes for local
education (see text at p. 2U), and a is the exogenous probability of full-
funding.

2. Specification of Ideal Points for the Teacher Coalition: To define
the teacher coalition's preferred allocation in the local baigaining game we
assume teachers take the allocations from the regulation and legislative games
as given. The maximization of V, with respect to w and ¢ defines the relevant

first-order conditions:

av awv (7)) - av () dw
e _du - € dw e =" "=
(8.5) 5% = v - v} e wl—— gl « 0 - Wil = 0,
and,
av aw (1) = v () av (L) dw v (_)
Ve oy, (- Wel Vg el ) et e
(B.6) 53% = Slve()-ve( ) }end o dt T at Je(1-m){ 3w dt )0

u(B.Z') defines the utili'y maximizing value of ¢ if marginal benefits
decline as t increases and marginal cost rise, or fall less steeply than
marginal benefits. A diminishing marginal rate of substitution between income
and teachers (so the terms within { ]} decline as t rises) plus a constant
marginal utility of income (so v is constant) will be sufficient to insure
that (B.2') gives a maximum. A constant v implies risk neutral taxpayers over
income. Alternatively, if taxpayers can self-insure against losses in the bad
state (underfunding plus full capitalization) by investing at the before-tax-
rate of return, then a effectively equals 0. In this case, v disappears from
(B.2') and a diminishing marginal rate of substitution between income and
teachers is sufficient for a maximum.
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As before, I assume all derivatives of v (7) and ve(.) are non-negative. As
increases in w and t increase pension underfunding, ceteris paribus,
3u/3w < 0 and 3u/3t < 0. Finally, given the definitions of w and
W, da/du = (1 + 8), dw/dw = 1, du/dt = -, /1%, and dy/dt = 0.
The first-order condition can be re-written with marginal benefits of an

increase in w and ¢ on the L.H.S. and marginal costs on the R.H.S.:

av () av ()
' e e = _ _ ) -y .
(8.5')  wi = )} + (1= wi{—=gt By 7y = v}
(+) (+) (<) (¥
and,
av (7)) av () - aw () e
(B.6") Wt} « (1 - (=57} = = By () - v (I} + wi— M3
(+) (+) (<) () (+) ()

uherg the equilibrium signs cf all marginal effects are indicated. If we
assume all teachers' preferences for w and t are identical, then (B.5') and
(B.6') can be solved for w and t as functions of u, 4, and celt alone.
However, since u depends on (1 - 5)U which in turn is defined in part by w and
t, the final reduced form specification of teacher ideal points specifies w
and ¢ as functions of 4, celt and only the exogenous components to the local

bargain of underfundings or (1 - 6)(6 -p)=(1 - §)0:

(B.7) Wl = u:{A, (1 - 80, celz}

and,

(B.8) 12 - 1;{A, (1 - 8)0, ce/z} .




Equations (B.7) and (B.8) define teacher ideal points for the local bargains.5

SThe specifications define utility maximizing values of w and ¢ if the
mrginal benefits of w and ¢ decline and marginal costs increase (or fall less
steeply than marginal benefits) as w and ¢ are increased. In the speciai case
where u & 1, ideal points are defined by satiation, and diminishing marginal
utility to w and ¢ is sufficient for maxima. When u < 1, matters are more

Q complicated, and necessitate a not very intuitive balancing of changes in u

and the marginal utilities in the two states.
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APPENDIX B

Predicted Teacher Pension Underfundings: 1981-2000*

Column 1: Predicted Teacher Pension Underfunding Assuming Population
Projections for School Age Children as Developed by Bureau of
Census (Projections of the Population of the United States, By Age,
Sex, and Race: 1983 to 2080, Series P-25, No. 952, U.S. Department

of Commerce, Bureau of Census.)

Column 2: Predicted Teacher Pension Underfunding Assuming Another "Baby-Boom"
Beginning in the year 1990. (The "Baby-Boom" projections assume
the historical growth rate in school-age children per family for
the decade 1950 to 1960 re-occurs in the decade 1990 to 2000.)

® All underfundings are measured in 1967 dollars per capita.
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