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| nt roducti on

Thi s paper tests for evidence of rent capture by public-sector
enpl oyees when a dedicated tax for a local public service is enacted. The use
of special districts for the provision of specific public services has grown
increasingly common in recent years. These districts provide services such as
wat er, sewer, electric, or transit and typically generate sone revenue in
exchange for provision. Wen user fees do not cover costs, however, public
funding fromfederal, state, and | ocal governments makes up the difference.
This research reports that alternative fundi ng mechani sns and budgeti ng
practices appear to provide different opportunities for public-sector unions

to obtai n higher wage rates and payrolls.

Two distinct types of |ocal public funding are considered: general
revenues and dedi cated taxes. D stricts receiving fundi ng from general
revenues typically conpete with other districts, departnents, or agencies
t hrough a budget process for a limted pool of funds raised by traditional
taxation methods. |n contrast, agencies that receive earnarked revenues from
a dedicated tax are assured of funding without the need to justify their
budget or level of service. Their funding falls outside the traditional |ocal
budget process, which is characterized by the conpari son of costs and benefits
of conpeting uses of public funds. This |ack of conpetition potentially

yields increased political and budgetary aut onony. 1

Proponent s of earnarked revenues hold that this type of funding

permts |l ong-termplanning and nore efficient operation. Mnagers who are not
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concerned with conpeting for funds on an annual basis can take a | onger-term
viewwi th respect to capital budgets, planned expansions, and ot her

oper ati ons. 2 Nevert hel ess, the pernanent nature of the funding and the I ack
of checks and reviews through a nornal budget process al so creates
opportunities for rent capture by public-sector enpl oyees and uni ons through
hi gher wages, fringe benefits, and staffing | evel s. These hi gher costs
potentially of fset any efficiency gains fromearnarki ng and argue for the use

of traditional budget and fi nanci ng et hods.

Thi s paper tests whether the enactment of a dedicated tax |eads to
hi gher payrol | and wages for public enployees. Data fromthe Section 15
reporting systemadm ni stered by the Urban Mass Transportati on Adm nistration
(UMIA) provide payrol|l and wage | evels for a honmogeneous type of enpl oyee--bus
operators--for 165 public transit systens over the period 1982-1985. By 1985,
64 of these systens used | ocal dedicated revenue sources to support their
operations. | independently collected information on when these taxes were
enacted and the historical circunstances |eading to their enactnent. & ght
wer e enacted during the sanple period, while the other 56 were enacted during

the 15 years prior to 1982.

I n the sanpl e, 'average hourly wage rates for public-sector
operators rise froma pre-tax |level of $7.97 to nore than $10.00in the
two-year period followi ng a tax enactnent, and subsequently remain wel | above
the average of $8.59 per hour for unionized systens with no dedi cated taxes.
In further anal ysis, pooled timnme-series, cross-sectionregressions provide a

systenatic ook at the level and time path of payroll and wages follow ng a
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tax enactnent. The level of dedicated revenues and the time since tax
enact ment are used as independent explanatory variables, with further controls
nmade for |ocal private-sector wage rates, systemsize, unionization, and

denogr aphi ¢ characteri stics.

A potentially serious objection to the analysis is that the
exi stence of a dedicated tax nmay be endogenous to the | ocal wage process. The
history of these taxes in the | ocal nmass-transit industry, however, is
di scussed in detail and strongly suggests that the principal determ nant for
the exi stence of dedicated taxes for transit are state-1evel policies for
transit funding. A nore plausible channel for bias is the presence of
unobserved fixed effects that are correlated with both public-sector wages and
dedi cat ed t axes, such as union strength, the voting power of public enployees,
tastes for good or bad governnent, or the local political' environment. The

enpirical analysis thus explicitly tests and controls for fixed effects.

The econornetric anal ysis uses two procedures. The first is a
general i zed | east squares (GLS) procedure that controls for cross-section
het er oscedasticity and correlation of errors across time. The GS results
suggest that there are significant and pernanent increases of 8 to 10 percent
in payroll and wages foll owing the enactnent of a tax. These results,
however, are potential |y biased due to unobserved fixed effects that are
correl ated with both wages and the presence of a dedicated tax. To control
for fixed effects, | use the standard "fi xed-ef fects" or "within-groups"
estimator, differencing the cross-section observations fromtheir individua

means and runni ng ordinary | east squares (OLS) on the transforned dat a.
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Hausman specification tests strongly reject the null hypothesis of no
correlated fixed effects. The fixed-effect results, however, suggest an even
| arger inpact on payrolls and wages than do the Q.S results. Payroll and
wages rise a statistically significant 20 percent in the six years foll ow ng

the tax enactnment, and this i ncrease renmai ns stable over tine.

Simul ations of the extent to which the payroll increase represents
the capture of additional revenues resulting fromthe dedi cated tax suggest
that imediately follow ng the enactment of a dedicated tax, transit systens
expand significantly in size, revenues, and payroll. But while the higher
size and payroll are stable over tinme, the additional revenues gradual |y
dimnish to the point that no significant difference exists after 14 years.
Hol di ng systemsi ze constant, the results show that total revenues are
significantly higher in the five-year period fol |l owi ng the tax enact nent, but
decrease steadily froman initial upward shift in the first year. Payroll,
however, rises 20 percent in the five years follow ng tax enact nent, then
drifts upward to a 30-percent higher |level by year 10. Thus, the payrol
share of revenues initially drops with the surge of newrevenues. But as
payrol | increases, the payroll share then rises from27 percent at year one to
al most 40 percent by year 15 of the tax. In sum, the results suggest that.
increases in |labor costs eventually absorb all additional net revenues that
result fromenactnent of a dedicated tax, and that these gains are naintai ned

inspite of a gradual falloff in revenues over time.

The paper is organi zed as follows. Section | reviews previous work

on ability-to-pay and rent capture and di scusses how a dedi cat ed fundi ng
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source increases the potential for rent capture. Section II provides evidence
on trends in the use of special districts and dedi cated taxes nati onw de.
Section III discusses the data, including survey results on the use of
dedi cated taxes in the | ocal mass-transit industry. Section |V presents the
econonetri c evidence on changes in payroll and wage rates follow ng the
enact ment of a dedicated tax. Section V provides additional econonetric and
sinmul ation results on changes in size, revenues, and payroll share foll ow ng
tax enactrment. Finally, section M sumarizes the concl usi ons and suggests

areas for future research.



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

|. Abilitv-to-Pav and Rent Capture

Abi litv-to-Pay

The labor and industrial relations |iterature includes nunerous
studies on the effect of "ability-to-pay" on wage levels. Early studies
hypot hesi zed t hat, other things being equal, the managers of firns in less-
competitive/highly profitable industries paid higher wages in order to |ower
| abor turnover rates, enhance their public inmage (Wiss, 1966), inprove worker
noral e (Slichter, 1950), or assure a queue of avail abl e workers who can be
hired to neet increased product demand (Ross and Wachter, 1973).  Such hi gh
wages in | ess-conpetitive industries, however, can also be interpreted as a
capture of econonic rents by labor. Furthernore, workers' gains from
uni oni zation are potentially higher in |ess-conpetitive industries because of
the presence of rents to be captured and because of |ower threat of entry by

nonuni on fi rms.

Enpirical studies of labor's ability to share in any excess return
due to product-nmarket power enpl oy cross-i ndustry conparisons and have
produced m xed results. Early analyses using industry concentration as a
measure of market power include Rapping (1967), Masters (1969), Haworth and
Rasmussen (1971), and Ashenfel ter and Johnson(1972). These studies find no
statistically significant rel ati onshi p between narket concentrati on and wages.
I n contrast, Pugel (1980) uses profits as a measure of concentration and finds
that |abor receives 7 to 14 percent of the total excess return. Mre recent
studies by dark (1984), Ruback and Zi mmernman (1984), and Salinger (1984) also

find significant evidence of union rent-sharing using cross-section data on
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profits of firms and lines of business. Finally, several studies suggest that
uni on workers capture economc rents created by industryw de regul ati ons. 3
Rose (1987), for exanple, finds significant declines in union wages resulting
fromderegulationin the trucking industry. In sum a substantial body of

enpirical evidence suggests that private-sector unions are able to capture

econom c rents created through nonopol y power and regul ati on.

Publ i c-Sector Rent Capture

The anal ysis of rent capture also has a strong tradition in the
public-choice literature. N skanen(1971, 1975) posits that a bureaucracy
maxi m zes the | evel of service it provides(and hence the size of its budget)
subj ect to its production constraints and to the resources allocated by its
political superiors. S nce an agency negotiates with political |eaders over a
total budget as opposed to incremental units of service, and since the agency
is often the sole provider of the service, it can use its nonopoly power to
establish a | evel of service greater than that desired by voters. Wile the
servi ce-maxi m zi ng nodel inplies that bureaucrats nminimze production costs
per unit of service, nodels by Mgue and Bel anger (1974) and O zechowski
(1977) explicitly recogni ze that bureaucrats desire higher wages, fringe

benefits, and staff [evels and may use their nonopoly powers to obtain them

Publ i c-sector unions nay share in bureaucratic rents in the sanme
way that private-sector unions share econonmc rents. Enpirical studies,
however, generally show that public-sector unions have a nore noderate effect
on wages than do their private-sector counterparts. Freenan' s (1986)

literature revi ew suggests a public-uni on wage premumon the order of 5 )
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percent. Gyourko and Tracy (1988) control for endogenous choi ce of both
gover nment and uni on status and find a 4 percent public-uni on wage
differential, versus 14 percent in the private sector. A though the ability
of public unions to raise wages appears |imted, Gourko and Tracy al so find
(in a forthcomng article) lower property values incities that pay their
publ i c-sector workers rel atively high wages. This suggests that public
wor kers' success in raising wages can be interpreted as rent capture froma

communi ty.

Ear nrar ki ng and Rent Capture

The size of the overall governnental budget in N skanen-type nodel s
is larger than socially optimal because budgetary procedures al |l ow bureaus to
act as price-discrimnatingrevenue naxi mzers. However, the ability to use
this market power is constrained by conpetition fromother bureaus and by the
preferences of legislative coomttees. Qher constraints on | ocal government
spendi ng, pointed out by Courant, et al. (1979), include voters' direct
ref erenda on tax col |l ections, and potential nobility to jurisdictions offering

al ternative expenditure-taxation packages.

The earmarki ng of revenues directly affects nost of these
constraints on public enpl oyee market power. First, the lack of alternative
uses for earmarked revenues weakens the negotiating position of a politica
authority inrelation to the designated receiving agency. Second, nany
dedi cated taxes are virtual |y pernmanent because periodic voter reapproval is
of ten not required and because the costs of repeal are high.4 Per manent ,

excl usi ve access to fundi ng shoul d | ower the variance of funding and therefore
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rai se the expected present value of dedicated tax revenues as conpared to
general revenues. Finally, since nost dedicated taxes accrue to regionw de
special districts, voting with one's feet entails a relatively high-cost nove

that is, to another metropolitan area, not just to a neighboring municipality.
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II. Trends in Special Districts and Dedi cat ed Taxes

Special districts are the fastest-growi ng form of |ocal governnent
inthe United States and represent an increasingly inportant method of
provi di ng specific |ocal public services, such as water, sewers, airports,
parks, and mass transit. As shown in table 1, the nunber of special districts
nati onwi de doubl ed from 14, 405in 1957 to 28,719 in 1982. They now account for
35 percent of all governnental units--including states, counties,
nmuni ci pal i ties, and school districts. Revenues in real terns rose nearly 500
percent in the sane period, totaling $31 billion in 1982. Al though fees
col l ected fromusers conprise the | argest share of revenues (64 percent in
1982), local dedicated taxes are historically the |argest conponent of state
and | ocal assistance and are surpassed only by federal assistance in the late

1970s.

Wiil e the share of revenues accounted for by |ocal dedicated taxes
nati onwi de is not large overall, those districts that have special tax
authority depend heavily on it for revenue. As shownin table 2, in 1977--t he
| ast year in which dedicated tax authority status was reported--districts with
tax authority were simlar in budget size to districts without tax authority,
but received 25 percent of their total revenues fromdedi cated sources. Wile
this was down fromthe 33 and 30 percent shares in the 1967 and 1972 census
years, respectively, it represents the dom nant source of public assistance in

these districts. There is al so general evidence of rent capture in districts
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with tax authority. Wges and sal aries accounted for 30.9 percent of revenues
in these districts as opposed to a 25.9 percent share in districts without tax

authority.

Wi le tax authority status by district was not reported in 1982, a
rank ordering of special districts by states in terns of the statew de use of
| ocal dedicated taxes reveals a simlar pattern. As shownin table 3, for
special districts in states with the highest use of these taxes, quintile 5,
dedi cat ed revenues accounted for 25.1 percent of revenues, versus 0. 3 percent
for the lowest quintile. Wges and sal aries represent a much hi gher portion
of revenues in states where the use of dedicated taxes is w despread,
accounting for 30.2 percent in the highest quintile versus an average of 20.5
percent in the lowest three quintiles, agai n suggesting that the use of these

taxes presents opportunities for rent capture.

I n summary, special districts are an increasingly common form of
governnent, and dedi cated taxes are the | argest source of public funding for
these districts fromthe state and | ocal sector. |In states in which these
taxes are predoni nantly used, revenues fromdedi cat ed taxes exceed federal
assi stance as well. Wges and salaries in districts with dedicated tax
authority on average constitute a hi gher share of revenues conpared to
districts without tax authority. This evidence of rent capture is seen in

gover nment censuses from 1967 through 1982.

There are several explanations other than rent capture, however,

for the differences in wage shares. The het erogeneous out put nm x across
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speci al districts could produce the observed correlationif districts using
dedi cated taxes tend to produce output that requires |abor-intensive
technology. Or, districts with dedicated taxes may enpl oy hi gher-skilled and
hi gher-qual ity workers. Finally, districts that use dedicated taxes coul d be
in higher-wage areas. To account for these factors, the analysis will control
for prevailing wage rates and examne wages in districts producing a
honogeneous out put and enpl oyi ng honmogeneous enpl oyees--bus drivers in | ocal

mass-transit systens.
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ITI. Dedicated Taxes and Mass Transit

The |l ocal nmass-transit industry is the focus of the enpirical
anal ysis for several reasons. First, the production processes involved are
rel ativel y honogeneous and their inputs (labor hours and vehicle mles) are
nmeasur abl e, facilitating conpari sons of cost efficiency across transit
providers. Second, the enpl oyees of these systens are also relatively
honogeneous. | n particular, it is assumed that the human capital of bus
drivers is simlar across transit systens. Finally, transit districts receive
revenues froma w de variety of sources: fares, federal operating assi stance,
state and federal capital grants, |ocal general revenues, and | ocal dedicated
taxes. This heterogeneity permts control for variations in operating
condi tions and neasurenent of the inpact of revenue sources and institutional
settings on wage rates. In particular, | |ook for evidence of wage changes

that are systematically related to the enactment of a |ocal dedicated tax.

The data source for this work is the Section 15 Reporting System
adm ni stered by UMTA.  Section 15 of the Wban Mass Transportation Act (UMT
Act) establishes a uniformaccounting systemfor public mass-transportation
finances and operations. Al applicants and direct beneficiaries of federal
assi stance under Section 9 of the UMI Act are subject to this systemand are

required to file annual reports with UVIA

Section 15 data for fiscal year (FY) 1979 through Fv 1985 are

avail abl e for some 435 transit systens and include detailed information on
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revenue sour ces, expenses, enpl oyees, and hours and mles of service provided.
These data provide an extrenely detailed view of a cross-section of |ocal
governnment entities that performsimlar activities. The revenue data are
br oken down into revenues fromboth transit operations and public subsidi es,
including informati on on federal, state, and | ocal contributions for
operations and capital procurement. State and | ocal revenues are broken down

into those from dedi cated taxes versus general revenues.

The expense data include information on payroll, fringe benefits,
materials, and services for the areas of adm ni stration, operations, and
mai ntenance. Data on | abor hours for types of enpl oyees are provided as wel | .
Usi ng the expense and enpl oyee data, average hourly pay rates can be
constructed for the different types of enpl oyees. Qperating statistics
i ncl ude data on passengers, vehicle nmiles, and vehicle hours. The detail ed
data on enpl oyee hours, payroll, fringe benefits, and | ocal revenue sources

are of particular interest for this work.

Payrol | and enpl oyee hour data were obtained for a honogeneous
type of enpl oyee--bus operators--for 165 public transit systens from
1982-1985. The sanple was |imted to systens that operated only bus service
(as opposed to subway, cormuter rail, ferryboat, etc.), that operated at |east
five vehicles, that did not contract out service, and that provided conpl ete
information for all years of the survey.5 These payrol | and wage data were
conbi ned with revenue data to | ook for evidence of rent capture from dedi cated

t axes.
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Survey Results on Dedi cated Taxes

By the end of the sanple period, 64 of the systens reported havi ng
| ocal dedi cated revenue sources to support their operations. The UMIA data
report the exact dollar value of nonies spent from dedi cated sources, but
provide little institutional information on the type of tax used. For this
research, | have suppl enented the UMTA data through a tel ephone survey of the
managers or staff of transit systens reporting dedi cated revenues. This
i nformati on--t he type of tax, year the tax was enacted, and histori cal

ci rcunst ances surroundi ng the tax enactnment--i s summari zed in table 4.

Property taxes were the nmost common type of tax observed(28 of 64
systens), followed by gasoline excise (17), sales (14), and payrol| taxes (5)
California, which accounts for 15 of the observed gasoline taxes, enacted a
gasoline tax in 1972 that is admnistered by the state but returns noney to
the local level for transit based on the noney collected in that area. For
the purposes of this study and for the UMIA statistics, these funds are
assurmed to be | ocal dedi cated revenues.6 B ght of the dedicated taxes were
enacted during the sanple period and the other 56 during the 15-year period
prior to 1982. A ngjority were enacted between 1967 and 1973, when federal
capital assistance was being provided for the creation of publicly owed and
operated transit systens. (nly five of the taxes observed required periodic

vot er approval, and none of the taxes was repeal ed during the sanpl e peri od.

A potentially serious objection to the analysis is that the presence

of a dedicated tax is the result of high public-sector wages. However, the
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process by which nmost of these taxes were enacted renders this possibility

t enuous at best.

The hi storical circunmstances surroundi ng the enact nent of these
taxes in the local mass-transit industry strongly suggest that funding
policies at the state | evel were the najor determ nant of the existence of
dedi cated taxes for transit. In the late 1960s and early 1970s, the federal
gover niment provi ded capital assistance for the establishment of public transit
systens subj ect to the provision of matching funds and operating assistance by
state and | ocal governnents. States with established subsidy prograns for
transportation met the federal requirenents fromexisting fundi ng sources at
the state level and fromlocal general revenues. Many states w thout existing
fundi ng sources, however, encouraged the formation of special districts with
taxing authority to neet the federal requirenments. Thus, nost of the taxes

observed in this period were established when the district was created.

Transit systens in Pennsyl vani a--whose state governnent plays an
activist role in mass transit--are barred by state | aw from enacti ng dedi cat ed
taxes. In contrast, nei ghboring Chio provides no state funding for mass
transit but allows voter referenda to grant newlocal transit systens the
authority to enact taxes. -Of the sanple of eight transit systens in Chio,
seven had dedicated taxes. No |ocal dedicated taxes exist in New York and
W sconsi n, bot h of which have extrenely generous state prograns for mass
transit. / Rur al -dom nat ed st’:ate | egislatures in Texas, Kansas, Kentucky,

M ssouri, Oregon, and Washi ngt on, however, provide authority for the use of

| ocal dedicated taxes because of their aversion to providing financial support
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for inner-city bus service. (There are reportedly also anti-union and raci al
notivations to some of these decisions, since nost transit systens are

uni oni zed and a di sproportionate nunber of riders are bl ack.)

Taxes enacted after 1974 typically were instituted after the transit
systemhad been publicly owied and briefly supported by | ocal general
revenues. @ rcunstances surroundi ng these taxes are varied, but apparently
the drain on local general revenues for operating assistance was |arger than
originally expected and new fundi ng nechani sns were required. This was
especially true in areas desiring to expand their systens. G oups supporting
the expansi on of transit and dedi cated taxes in general included downtown
busi ness interests; transit-dependent popul ati ons such as the poor,

handi capped, and el derly; and transit unions.

Finally, small, city-run systens in the South typically did not use
dedi cated taxes. The service areas of these systens were historically covered
by the bounds of the city governnent, elimnating the need for a regional
agency or special district. States reporting such service were North

Carolina, Georgia, A abana, Tennessee, and M ssi ssi ppi .

Preliminary Empirical Fvi dence

Sanmpl e neans (and standard deviations) for systemsize, revenues,
and vehicl e operator wage rates in 1985 are reported in table 5. The systens

wi th dedi cated taxes are, on average, three times as |l arge as other systens,

interns of both niles of service delivered and nunber of vehicle operators.

Revenues, however, are four times as |arge on average, suggesting that systens
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wi th dedi cated taxes have | arger budgets relative to service provided. A
br eakdown of revenue conposition inplies that the use of dedicated taxes
precl udes the use of |ocal general-revenue sources. Anong the dedi cat ed-t ax
systens, earnarked revenues provide 40. 4 percent of total funding, while |oca
general revenues account for 1.9 percent. Systens w thout dedicated taxes,
however, recei ve 23.7 percent of their funding fromlocal general revenues and
only O. 1 percent from earnarked sources.8 Thus, these two groups of transit
systens exhibit extreme differences both in local funding mechanisns and in
conposi tion of revenues, suggesting that conparison of wages and payrol |

bet ween the two groups is a useful natural experinent.

Aver age wages paid to vehicle operators were 16 percent higher in
systens using dedi cated taxes versus those without. This finding provides
only prina facie evidence of rent capture, because several other explanations
exist for this differential. First, dedicated-tax systens nay have a hi gher
rate of unionization than nondedi cat ed-tax systens. Second, operators in
dedi cat ed-t ax systens coul d be higher-quality, nore productive workers.

Third, dedicated taxes nay be nore common in hi gh-wage areas. Finally, there
coul d be several unobservabl e fixed effects correlated with both high
publ i c-sect or wages and the use of dedicated taxes: for exanple, strong
publ i c-sector unions, tastes for good or bad governnent, and politica

structure.

These concerns are addressed in turn below. |In the case of union

status, | found that 81 percent of the nondedi cated-tax systens were unioni zed
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versus 97 percent of the dedi cated-tax systenms. Union status can be
controlled for through the standard use of a dummy variable. No information
is avail abl e, however, on the human capital of the public vehicle operators.
| used the nunber of collisions and fatalities involving transit vehicles as
nmeasures of driver quality, but they had no significant explanatory val ue and
do not affect the estinmates presented here. | amleft to assune that the

quality of bus drivers is honobgeneous across transit systens.

To measure regional variationin private-sector wage rates, | ran a
st andard human-capi t al wage regressi on on the universe of private-sector
workers in the Qurrent Popul ati on Survey, controlling for industry,
occupation, and 94 di stinct geographic areas interacted with union status.
The average human-capi tal neasures for motor vehicle operators were then used
with these results to project a union and nonuni on wage rate for vehicle
operators in each geographic area. This procedure was repeated for each of
the four years in the sanple period. These estimated private-sector wages
wer e then used as i ndependent expl anatory variabl es for vehicl e operator wages

in public transit systens.

Sanpl e neans for the private-sector wages and ot her denographic
variabl es are reported in .table 6. \WAges average 4. 6 percent higher for
nonuni on, private vehicle operators in areas using dedi cated taxes versus
those wi thout, explaining part of the differential observed in public wages
The areas usi ng dedi cated taxes al so have hi gher popul ations, density,

i ncones, and popul ation growth. Areas w thout dedicated taxes have hi gher

poverty rates and a hi gher percentage of bl ack popul ation, reflecting the use
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of city financing in the South. No significant difference is observed in
transit demand in these areas as neasured by the percentage of peopl e who

drive to work versus take nmass transit.

In general, the sanpl e means suggest that wages are hi gher anong
transit systens that use dedicated tax rates. Vehicle operators in the
dedi cated tax systens receive, on average, a 12. 3 percent, or $1.07 per hour,
prem um above the private-sector wage for nonunion drivers. perators in
systens wi thout dedicated taxes receive a preniumof only 1.2 percent, or
$0. 10 per hour. These statistics, of course, do not systematically control
for derographi c vari abl es, uni oni zati on, econom es of scal e, and ot her
observabl e vari abl es influencing wage rates. Finally, as already di scussed, a
series of possible unobservabl e fixed effects associ ated with dedi cated taxes
and public-sector wages are al so not controlled. The enpirical analysis of
the next section takes into account both these observabl e i ndependent
vari abl es and unobservabl e fixed effects in order to test the robustness of

this evidence of rent capture.
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V. Payroll and WAne Changes after Tax Enact nent

Wiile the sanple period in this study is only four years, the
dedi cated taxes were enacted over a 17-year period. | exploit this variation
in the age of taxes in order to make inferences regarding the tine path of
payrol |, wages, and revenue foll owing tax enactrment. To this end, | construct
a variable called YEAR that equal s the nunber of years that have passed since
a tax was first enacted. The values of YEAR for a systemw th a tax enacted in
1980, for exanple, are 2, 3, 4, and 5 for the 1982-1985 sanpl e period years,

respectivel y.

Table 7 reports the sanpl e neans (and standard devi ations) for
payrol |, public operator wage, private nonuni on operator wage, and system
size. The means for systens without dedi cated taxes are broken down by union
status. For dedicated-tax systens, the means are broken down by the val ues of
YEAR observed during the four-year sanple period. There are 404 tinme-series
cross-section observations for the nondedi cat ed-t ax systens, and 256 such
observations for the dedicated-tax systens. Values are reported in 1985
dollars. Cautionis needed in interpreting these results, as individua
dedi cat ed-t ax systens appear in four different year groups, introducing

correl ati on anong the sanpl e val ues.

The sanpl e means do not suggest that dedicated taxes are enacted in
predom nant|y hi gh-wage areas or in systens that already have hi gh wages. The
average public wage in the pre-tax observations is $7.97 per hour versus an

average $8.59 per hour for the unioni zed nondedi cat ed-t ax systens. Conpared
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with the private-sector wages, these wages represent $0.20 and $0. 55 prem uns,
respectively, suggesting that unions in the systens initially wthout
dedi cated taxes were not doing as well as their peers. In the year follow ng
tax enact nent, however, the neans suggest that public-sector wages junp to
$9. 17 per hour, a $1.13 prem um and peak at $10.55 per hour by year 4, a
$2.34 premum Wile the wages and premiums vary in the ensuing years, they
remai n above the average for the unioni zed nondedi cat ed average and are above
$9.00 in all years but 7 and those over 16. Exanmination of payroll per nile
of service shows a 34-percent junp follow ng the enact ment of the dedi cated

t ax.

I n general, these sanpl e neans provide further evidence that
enactnent of a dedicated tax | eads to rent capture by the vehicle operators
Whet her neasured in payroll or wages, | abor costs rise substantially in the
years immedi ately fol |l owi ng the enactment of the tax and remai n above the
| abor costs existing in systens without dedicated taxes over tinme. These
statistics, of course, do not systematically control for denographic
vari abl es, uni oni zati on, econom es of scal e, private-sector wages, and ot her

observabl e vari abl es infl uenci ng wage rat es.

The econonetric anal ysis uses pool ed cross-secti on regressions wth
vehi cl e operator payroll and wage rates as dependent variables. Wge rates
are a commonly used measure of uni on success in delivering rents to workers,
but are probably not the best neasure in this study for two reasons. First,
payrol | neasures reflect both wage rates and a union's ability to expand

menber shi p. Thus, conparing payrol| changes with revenue changes st emi ng
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froma new tax provides a nore conpl ete neasure of rent capture. Second, the
wage rates used bel owwere constructed fromthe payroll data and data on
enpl oyee | abor hours. Wiile the payroll data come from bal ance sheets and are
reportedly accurate, |abor hours are nore poorly measured, potentially
introduci ng error into the wage nmeasures. For these reasons, the di scussion
will focus principally on the payroll estinates, although the wage regressions

are also reported and deliver qualitatively simlar results.

The basic equation for estimation, shown in equation (1), uses
the log of public operators' payroll (wage) as the dependent variabl e as

foll ows:

(1) LPAY,, = a + B LSIZE,, + B LPRIVAGE, + B DEDREV, + B, DEDREV, *DEDREV,,

17 6
o+ j§15i+4m31t+ B,,DUM83 + B DUMB4, + B, DUM8S, + k;ykxk; €,

Ti me-vari ant expl anatory variabl es include the | og of mles of service
provided (LS ZE), the log of the private-sector nonuni on wage (LPRWX), and
sanpl e-year dunm es (DUM83, DUM84, DUM85). The inpact of a dedicated tax is
measured by the dollar anount of dedicated revenues col | ected per nile

(DEDREV), DEDREV-squared, and a lengthj vector of YEARj dummies, j=1,...,17,
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measuring time since tax enactment. YEARS equal s one, for exanpl e, when
YEAR=5. The YEARj and DEDREV variables are set to zero for systens with no
dedi cated taxes. Finally, the specification includes a vector of six
vari abl es measuring union status and area denogr aphi cs, whi ch were not
observed to change over the sanple period. (In the case of the denographic
vari abl es, this was due to data limtations.) The variables collected for
each systemarea were uni on status, log of popul ati on, log of popul ation
density, percent change in popul ati on between 1980 and 1984, percent of bl ack

popul ation, | og of per capita income, and the poverty rat e.9

Two procedures are used. The first is a generalized | east squares
(AS procedure that controls for cross-section heteroscedasticity and
time-wi se first-order correlation of errors as discussed in Knenta(1986). In
the absence of correlated fixed effects, this procedure is efficient. If fixed
effects are present and correl ated with the independent vari abl es, however,
the G.S estinates are inconsistent. The second procedure used is the standard
fixed-effects(FE) or "within-group" estinmator discussed i n Hausman and Tayl or
(1981). The cross-section observations are differenced fromtheir individual
nmeans, and ordinary |least squares (QLS) is run on the transformed data. Al
time-invariant variables are elimnated. |n the absence of correl ated fixed
effects, the FE estimator is consistent but inefficient. If fixed effects are
present, however, the FE estimator still yields consistent results. Hausman
specificationtests are then conducted to test the null hypothesis of no

correl ated fixed effects.
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Ceneral i zed Least Sauares Results

Results for the .S payroll regressions are reported in table 8a.
In equation (1), which omts the dedicated tax variabl es, LSI ZE has an
estimated coefficient (standard error) of 0.981 (0.014), suggesting that
payrol |l has a scale elasticity of nearly one. LPR WACE has an esti nmat ed
coefficient of 0.455 (0.086), showing that nearly half of the variation in
private-sector wages is reflected in the public-sector payroll wage. When the
denogr aphi c vari abl es are omtted (not shown here), the private wage
coefficient is 0.578(0.091). Wil e ny prior expectation was a relation
closer to one, restricting the coefficient to one did not substantially affect
the results that follow Standard errors increased, but the estinated

coefficients changed little and were still significant.10

The estimated coefficient for the union dumy is 0.325 (0.28),
suggesting that unions raise payrolls by 38 percent. This is a large effect
conpared to nost estimates of private and public uni on wage premuns. It
reflects in part the use of | owwage, part-tine operators by nonuni on systens
and, to the extent that the size and private wage vari abl es are not perfect
controls, the small size of these systens and their concentration in | owwage
areas of the South. It also inplies, however, that transit unions are in
general successful in capturing rents for their nenbers. Finally, the tine
dummi es show an upward trend i n wage rates and, anong the denographic
vari abl es, popul ati on and density have positive and significant effects on

payrol |, while percent bl ack, poverty, and i ncone have negative effects.
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Equation(2) in table 8a neasures the inpact of the dedicated tax on
payrol | by entering the | evel of dedicated revenues per nmle, DEDREV, and
DEDREV-squared into the specification. The estinated coefficient for DEDREV
is 0.0640 and is statistically significant at the 99-percent confidence |evel
with a t-statistic of 4.64. The estimated coefficient (standard error) for
DEDREV-squared is -0. 0023 (0.0026). Eval uated at the average val ue of DEDREV
for dedicated-tax systens in 1985(%$1.33 per nile), these estimates suggest

that use of a dedicated tax increases operator payrolls by 8.4 percent.

Equation(3) of the table omts the | evel variables but includes the
YEAR dunmes in order to explore the time path of payroll follow ng tax
enactrment. Payroll is significantly higher in YEAR3, YEAR4, and YEARS, with
estimated coefficients of 0.082, 0.100, and 0. 084, respectively. The
estimated effect dimnishes in YEARG and YEAR7 (where there are few
observations), but returns to the 0.07 to 0.10 range for the fol |l owi ng years
and remains statistically significant through YEAR15. These estimates suggest
that payroll rises 7 to 10 percent in the years imediately followi ng a tax

enactnent and that these gains are relatively stable over tine.

Equation(4) of table 8a controls for both the | evel of revenues and
the tine path. The estimated coefficients for the | evel variabl es change
little fromequation (2), and the estinate for DEDREV renains statistically
significant with a t-statistic of 2.90. The YEAR dunm es, however, no | onger
reveal a significant change in payroll over tine. This result changes in the

fixed-effects(FE) estimtes, which | wll now discuss.
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Fi xed-Ef fects Estimati on Results

Results fromthe FE estination are reported in table 8b, with
equations (5 through(8) corresponding to equations(1l) through (4) of the
GLS estimates. FEquation(5) again onits all dedicated-tax variables. The
estimated coefficient (standard error) of the size variable is 0.711(0.026).
This is bel owthe GLS estimates and suggests that econonies of scale wth
respect to labor costs exist within transit systenms. The private-sector wage
vari abl es and the time dumm es, however, change little fromthe GLS esti mates,
and the time-i nvariant denographi c and uni on vari abl es, of course, are

omtted.

The FE results for the dedi cated-tax variabl es remain
statistically significant and increase in magnitude fromthe GLS esti nates.
The estinated coefficient on DEDREV in equation (6), which omts the year
dummies, is 0.0947 and has a t-statistic of 4.53. This suggests that the
aver age dedi cated tax of $1.33 per mle raises payroll by 12.1 percent. Wen
the YEAR dumm es are included i nstead of the | evel vari abl es, however,
allowing for payroll growh over time, the estinated i ncrease is much | arger
As reported in equation (7), payroll grows by 22 percent in the four-year
period foll owi ng tax enactnent, renai ns 20 to 23 percent hi gher through year
7, then increases to a 33 -to 39 percent higher level inyears 9 through 15,

before falling off in years 16 and beyond.

Equation(8) includes both the DEDREV vari abl es and YEAR dummni es.

The estimated coefficient for DEDREV is 0. 0607, which is little changed from
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the GLS estimates, and has a t-statistic of 2.28. The YEAR dumm es, however,
incontrast to the GLSresults, are statistically significant and reveal
growh in payroll in the early years of the dedicated tax. For the average
dedi cated tax, the results suggest that payroll grows by 21 percent during the
first four years followi ng tax enactment, then reaches a 30- to 34-percent

hi gher level in years 10 through 15.

Note that the FE estimates of the | ong-terminpact of a tax rely on
observed payrol | changes occurring w thin individual systens during the
four-year sanpl e period. Because taxes were enacted at different times, an
estimate of the cunulative inpact of a tax lasting J years is feasible. The
FE estinate for a tax lasting J years |inks together payroll changes observed
in individual systens with taxes of age 1 through J. For higher val ues of J,
therefore, the standard error of the total estimated change grows. This
increasing inprecisionis seenin the steady growh of standard errors of the
FE estinates of the YEARj coefficients for higher values of YEAR | ndeed, for
J > 15, the estinated payrol|l change is not statistically significant,
al though the point estimate is still large. QGeater confidence can thus be
pl aced in the projections for the early years of a dedicated tax, particularly

those imediately foll owi ng tax enact ment .

Specification Tests

I n the absence of correlated fixed effects, the Q.S estinates are
efficient, while the FE estinates are inefficient but consistent. |f
correlated fixed effects are present, however, the A.S estinmates are

i nconsi stent, while the FE estinmates renai n consistent. Hausman(1978) shows
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that a specification test can be constructed by conparing the two estimators.
Uhder the null hypothesis of no correlated fixed effects, the difference in

the estinated 8's, B should be snall relative to the difference

FE ’BGLS’

inthe covariance natrix of the estinates, Vg - V. The Hausman

test-statistic M shown in equation(2) below is distributed xzq under

H, where g is the nunber of potentially biased coefficients tested.

(2) M= By - Bys) Vee - Vo) (B - Byg) ~ X%,
Hausman tests of the GLS specifications(l) through(4)--FE
specifications(5 through(8)--reject the null hypothesis of no correlated
fixed effects at the 99.5-percent confidence | evel. The test statistics
(critical values) are 125.2 (16.8), 131.0 (20.3), 49.8 (44.2), and 156.4
(46.8), respectively. The GLSresults reveal a simlar pattern of the effect
of dedi cated taxes, but of |ower nagnitude. UWobserved fixed effects appear

to bias downward the estinated change in payroll that foll ows a tax enact nent.

WAge Regression Results

Usi ng wage rates as a dependent variabl e instead of payroll yields

qualitatively simlar results. The GLS regressions, reported in table 9a,
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show t hat including the DEDREV vari abl es al one (equation (10)) results in an
estimated coefficient (standard error) of 0.0598(0.0119) for DEDREV and
-0. 0074(0.0026) for DEDREV-squared, representing 6.8 percent higher wages for
the average dedi cated tax. The significant negative coefficient on
DEDREV-squar ed suggests a decreasing ability to rai se wages for higher revenue
level s. Including the YEARj dumm es al one (equation (11)) indicates a
statistically significant 8.4 percent rise in wages froman initial |evel of
$8.23 to $8.92 by year 2 of the tax. Wages remain in the $8.85 to $9. 23 range
bet ween years 4 and 11, then decline to $8.69 in year 14. The hi gher |evels
are statistically significant throughout this period. Including both the
DEDREV and YEAR vari abl es (equation (12)) indicates that wages rise
significantly with the |evel of dedicated revenues and al so have significantly
hi gher levels inyears 4, 6, and 8 through 11, suggesting an upward time path

after tax enactnent.

The FE estimates for wages are reported in table 9b. Contrary to
the QS and payroll results, a statistically significant increase stemmng
from dedi cat ed revenue | evel s(equations (14) and(16)) is no |onger
indicated. The YEARj dummi es (equations (15) and (16)), however, show a
statistically significant rise in wages follow ng tax enactnent. The increase
is on the same order of nagnitude and follows a simlar pattern to the payrol
FE estimates. As shown in figure 1, wages rise froman initial base of $8.23
to $10.00 by year 6 and renain at this |evel through year 12 before declining
slightly. The higher wages are statistically significant inyear 2 and in
years 4 through 13. As with the payroll FE results, the 95-percent confidence

interval surrounding the estinmate grows with higher values of YEAR In spite
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of the increasing inprecision of the FE estimates, the sinul ated wage path
follows closely the wage rates observed in the sanpl e neans, rai sing

confidence in the robustness of the results.

Hausman specification tests reject the null hypothesis of no
correlated fixed effects at the 99. 5-percent confidence | evel for GS
specification(9) and at the 95-percent confidence | evel for specifications
(10) and(12)--corresponding to equations (13), (14), and (16) of the FE
results. The test statistics(critical values) are 24.6 (16.8), 17.9 (14.1),
and 39.2 (37.7), respectively. QS specification 11, however, is not
rejected. The test statistic is 1.2, versus a 95-percent critical value of
33.9. (The test statistic of this specification in the payroll regression
showed a simlar drop, but still rejected.) G ven the overwhel ning rejection
of the .S specificationin all of the payroll regressions and in three out of
four wage regressions, | use FE estimates in the next section to simulate the

i mpact of a dedicated tax on systemsize, revenues, and the payrol| share of

revenues.
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V. Simulation Results

To explore the inplications of a dedicated tax for systemsize and
revenues, | ran FE regressions using LSl ZE and the 1 og of revenues, LREV, as
dependent vari abl es, and the YEARj and ot her tine-varying variabl es as
i ndependent variables. These results are reported in table 10 i n equations
(17) and (18), respectively. For conparative purposes and for the conveni ence
of the reader, | also report in equation(19) the FE payroll estinmate from
equat i on(8). Finally, I use the payroll share of revenues (measured as LPAY
- LREV) as a dependent variable to directly estimate changes in the |abor
claimon revenues. These results formthe basis for the sinulation exercises
that follow As with the other FE estimates, the standard errors grow for
hi gher val ues of YEAR therefore, the focus of the discussionwll be
principally on the years immedi ately fol |l owing the enactrment of a dedi cated

t ax.

Equation(17) indicates that systens that enact a dedi cated tax
undergo a significant and | arge expansion in the six-year period foll owi ng a
tax enactment. As shown in figure 2, the simulation suggests that the average
systemgrows 40 percent by year 3 and reaches a 45- to 52-percent higher |evel
by year 6, at which point it stabilizes. Such a |large expansion is consistent
with the reports | received fromtransit nmanagers who just recently enacted
taxes. The taxes are often presented to the voters as an opportunity to
i ncrease service significantly. This large expansion in size naturally
corresponds with higher revenues and payroll. | therefore conduct simul ations

al l owi ng both for systemexpansi on and for keepi ng the size of a system
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constant. |In simulations of expansions, | use the point estimate of the size
results fromequation(17). As in the previous section, the base val ues for

the simul ations are the mean (1 og) values for systens without dedicated taxes

in 1985.

The change in revenues that foll ows the enactment of a dedi cat ed
tax is estinmated in equation(18) in table 10. Total revenues fromall
sources, as opposed to only dedicated tax revenues, is used as the dependent
variabl e for several reasons. Wile | knowthe exact amount of total revenues
spent and the percentage of those revenues froml ocal dedicated taxes, the
total anount collected froma dedicated tax is not reported. Sone dedicated
tax revenues nmay be stored in trust funds for use in expansions or in future
years, especially in the early years of the tax. Furthernore, while | know
the tax rates in nost cases, | have no information on the size of the tax
base, preventing direct measurement of its change or erosion over tinme.

Final |y, enactnent of a dedicated tax usual |y coincides with a substitution
away from other revenue sources--principallylocal general revenues, though
sonetines fares are reduced as well. Because labor is concerned with its
share of the total pie, examning labor's share in the change of total

revenues is a natural neasurenent of rent capture.

Coi nci ding with the expansion in size, revenue estimates show a
dramatic rise in the years imediately foll owing tax enactnent. (To simulate
the change in revenues, | sumthe increase resulting fromthe YEARj dumm es
with the increase inplied by the assumed expansi on path and the esti nated

LS ZE coefficient.) As shown in figure 3, revenues junp a statistically
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significant 40 percent during the first year of the tax, and renain at a 3s-
to 45-percent higher |evel through year 14 before declining in the |ast few
years. A simlar projectionfor payroll, fromthe estimates in equation (19),
is shown in figure 4. Payroll rises 50 percent by year 4, then increases to a
60- to 80-percent higher level in years 8 through 14. The increase is
statistically significant throughout the projection period. To conpare the
payrol | and revenue increases, figure 5 charts the dollar amount of changes
occurring in both on the same scale. Follow ng tax enact ment, payroll takes
up a steadily increasing percentage of the additional revenues, absorbing 27
percent by year 3, 47 percent by year 9, and all additional revenues by the

end of the projection period.

To net out the direct effects on revenues and payroll resulting
f rom syst em expansi on, or possi bl e econonm es of scale, | also project revenues
and payrol | while holding systemsize constant. Figure 6 shows that the
dedicated tax results in significantly higher revenues of 17 to 29 percent in
years 1 through 4. In the years inmmediately following a tax increase, the
systemthus has nuch higher funding relative to the | evel of service provided
prior to the dedicated tax. This increase can thus be viewed as a nmeasure of

"excess" revenues, which are a potential target for capture by |abor unions.

A simlar projection for payroll, shown in figure 7, suggests a
steady and pernanent increase follow ng tax enaction. Payroll 'risesto a 28-
to 39-percent higher |evel by year 10, and the higher level is statistically
significant throughout the projection period. As shownin figure 8, the

change in payrol| appears to absorb all excess revenues by year
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6. Payroll remains at this higher level in spite of the di sappearance of
excess revenues by year 14. Note that the point estinmate of payroll edges
down once excess revenues di sappear. |In general, these results showthat all
addi tional revenues are absorbed in payroll by year 6 of the tax, and that
these gains are permanent in spite of the gradual di sappearance of additi onal

revenues resulting fromthe tax.

Final ly, equation(20) in table 10 reports the direct inpact of
a tax on the payroll share of revenues. As shown in figure 9, payroll share
takes an initial drop from 28.7 percent to 25 percent, corresponding with the
initial surge in revenues. By year 6, however, payroll share rises to 33
percent, a statistically significant higher |evel, and steadily increases to
38 percent by year 15. Enactnent of a dedicated tax thus appears to result in
a steady increase in the |abor share of revenues. It should be noted that the

payrol |l share estimates fall well within the range observed in the raw dat a.

In sum these results strongly suggest that the use of a
dedi cated tax system provi des significant opportunities for rent capture by
publ i c-sector unions. Controlling for private-sector wages and system si ze,
statistically significant growth is seen in wages, payroll, and the | abor
share of revenues. Wthin six years, the sinul ati ons suggest that higher
payrol | absorbs all additional revenues resulting froma dedicated tax. The
payrol | share of revenues continues to increase throughout the sanpl e peri od,

inspite of afall in revenues.
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Vl. Concl usion

Thi s paper provides a direct test of whether the enactrment of a
dedi cated tax | eads to rent capture by public enployees. In a natural
experiment provided by the wide variation in funding arrangenents for |ocal
mass-transit systenms, the enpirical analysis reveals a systematic |ink between
changes in the wages and payrol | for a honogeneous type of enpl oyee--bus
oper at or s--and enact nent of a dedicated tax. The results are robust across
several specifications, and the simlation val ues of wages, payroll, revenues,
and payroll shares froma hypothetical tax are well w thin the observed range

of val ues.

Sanpl e neans show that hourly wage rates for public-sector
operators rise froma pre-tax |evel of $7.97 to nore than $10.00 in the
two-year period follow ng a tax enactment, and over time renain substantially
above the average of $8.59 per hour for unionized systens with no dedi cated
taxes. Pool ed time-series cross-sectionregressions are used to control for
| ocal private-sector wage rates, systemsize, unionization, and denographic
characteristics. A generalized |east squares(@S procedure is initially
used and suggests that significant wage and payroll gains of 8 to 10 percent

foll owa tax enactnent.

Although it is possible that the exi stence of a dedicated tax
results fromhigh | ocal wages, history strongly suggests that the principal
determnant for the exi stence of dedicated taxes for transit are state-level

policies. The nore plausible channel for bias is the presence of unobserved
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fixed effects that are correlated with both public-sector wages and the
exi stence of dedicated taxes. This potential bias is explicitly tested and
controlled for with the standard fi xed-effects (FE) estimator, which reveals a
statistically significant increase in |abor costs of greater magnitude than
the G.S estinates. Payroll and wages rise 20 percent in the six years
follow ng the tax enactnent, and this increase remains stable over time.
Hausman specification tests strongly reject the null hypothesis of no

correlated fi xed effects.

The FE results are used in simulations that measure the extent to
whi ch the payrol |l increases represent the capture of additional revenues
resulting froma dedicated tax. The results suggest that in the period
immediately fol | owing the enactnent of a dedicated tax, transit systens expand
significantly in size, revenues, and payroll. Holding systemsize constant,
the results show that payroll absorbs all additional revenues by year 6 of the
tax. The payroll share of total revenues takes an initial drop with the surge
of newrevenues, but as payroll and wages steadily increase, the payroll share
rises from27 percent at year 1 to al nost 40 percent at the end of the 17-year

proj ection peri od.

The results,suggest that enactnent of a dedicated tax leads to
significant rent capture by public-sector unions in the |local mass-transit
industry. They support the argument that traditional budgeting nethods that
wei gh the costs and benefits of conpeting uses of funds act as a check on
publ i c enpl oyee power. Thus, efficiencies that result from earnarked funding

nay be of fset by increased | abor costs.
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These results should be treated wi th sone caution, however, for
the followi ng reasons. First, the sinulation of payroll and revenues for a
hypot hetical tax lasting up to 17 years was estimated fromonly a four-year
sanpl e period. Future work will entail collecting wage and payrol | data prior
to 1982 to see if the wage gains observed in the sanple period al so occurred
inearlier years. Second, while the assunption that bus drivers are
honmogeneous seens reasonabl e, | have no direct neasures of human capital wth
which to test this assunption. Changes in the quality and conposition of
enpl oyees, however, are reported to occur in the admnistrative area foll ow ng
a tax enactnent. Systens with dedicated taxes appear to hire highly paid
managers and addi tional planning, marketing, and public rel ati ons personnel
(The general manager of Bi-State Transit in St. Louis is reportedly the
hi ghest -pai d public enpl oyee in Mssouri, with the exception of the governor.)
One possi bl e approach in future work will be to exam ne whet her changes in the
conposition of adnministrative staff result in higher-quality service or

cost-ef f ecti veness.

I n general, the evidence of rent capture appears to be robust for
the I ocal nmass-transit industry and confirns differences in wages and sal ary
share of revenues observed in the aggregate data on the use of dedicated taxes
inspecial districts. Wile the ocal nass-transit industry provides a cl ean
experiment due to its honobgeneous out put, inputs, and production processes,
exam nation of districts producing other types of outputs woul d provi de

addi tional confirmation. A so of interest woul d be exam nati on of dedi cated
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taxes at the state and federal levels. Exam nation of the inpact of
earmarking for education at the state level is a possible avenue for future

resear ch.
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Foot not es

1. For an extreme exanpl e of political enpire-building resulting froma
dedi cat ed revenue source, see the Caro(1984) account of Robert Mses and the
toll revenues of the Tri-borough Bridge Commi ssion in New York.

2. For a general discussion of earmarking, see Gold, et. al. (1987)

3. For for a general discussion of economc rents and regul ati on, see Joskow
and Rose (forthcom ng). Studi es of airline deregul ation include Card (1986).

4. None of the dedicated taxes observed in this study was repeal ed during the
four-year sanple period.

5. Thirteen systens that provided data that were obviously "wong" or

i nconsi stent over time were also onitted. For exanpl e, one systemreported
havi ng no expenses for fuel or tires. Qhers reported having no operating
enpl oyees. Still others reported |arge swings in the size of operations and
revenues. |In general, the payroll, revenue, and operating data such as

m | eage are of high quality, while the data on enpl oyee hours and passengers
is less so.

6. Omtting California fromthe sanple results in |larger standard errors but
does not substantively change the results.

7. Wsconsin subsi di zes operating expenses at a 36-percent matching rate.

8. Certain systens without dedicated taxes receive trace amounts of revenues
earnarked from| ocal sources such as parking neter fees, license fees, and
ot her | ocal charges.

9. Denographic variables were collected fromthe U. S. Census Bureau (1986)
10. Gther specifications tested included those entering crashes, fatalities,

and the private-sector union wage. Coefficients on these variables were
insignificant and did not affect the results.
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Nunber of units
Percent of total
governnental units
Revenue~ “
(1982 $, mllions)
Tot al
Federal aid

State aid

Local general
revenues

Local dedi cated
t axes

Own Source
revenues

Revenues
(percent)

Total
Federal aid
State aid

Local general
revenues

Local dedi cat ed
t axes

Own source
revenues

Trends in Special Dstricts:

Table 1
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Nunber of Units and Revenue Conposition

1957 1967 1977 1982
14, 405 21, 264 25, 987 28,719
14.1 26.2 32.5 34.9
6. 280 11. 838 21. 795 30. 961
315 763 3,723 4,405
140 475 1,274 1, 810
119 747 1,555 2,057
1,213 1, 841 2,597 2,846
4,493 8,013 12, 644 19, 843
100 100 100 100
5.0 6.4 17.1 14. 2
2.2 4.0 5.8 5.8
1.9 6.3 7.1 6.6
19.3 15.5 11.9 9.2
71.5 67.7 58.0 64.1

* Calculated with GNP deflator for state and | ocal pur chases.

Sources: U.S. Census Bureau, Census of Governments, and author's cal cul ations.

Best available copy



Total revenues
(1982 $, millions)

Dedicated tax
revenues
(percent)

Wae and salary
share of revenues
(percent)

* Calculated with GNP deflator for state and local purchases

Table 2
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The Use of Dedicated Taxes:
Special District Revenues and Wages

Districts Districts

Census With Dedicated Without Dedicated
Y ear Tax Authority  Tax Authority
1967 5,371 6,466
1972 6,837 8,527

1977 10,102 11,693

1967 33.1 1.1

1972 30.3 1.1

1977 25.4 0.3

1967 30.7 26.8

1972 32.8 28.4

1977 30.9 25.9

Best available copy

Sources: U.S. Census Bureau, Census of Governments, and author's calculations.



Speci al
States Rank-Ordered by Use of Local Dedicated Taxes

Tabl e 3

Conposi tion of 1982
D strict Revenues (Percent):
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---Local ----
Federal State  CGen. Ded. own Wage and
Qintile Total Ad Ad Rev. Taxes  Source Sal ary Share
1 100 24, 8.9 . 5.8 0.3 60.7 21.9
2 100 17. 3.6 3.8 2.3 72.4 18.7
3 100 18. 5.2 6.6 7.5 62.3 21.0
4 100 22. 5.2 2.4 11.4 58.2 24.1
5 100 13. 5.5 5.6 25.1 50.1 30.2
Nat i onal 100 14. 5.8 6.6 9.2 64.1 25.2

average

* Unwei ght ed averages, Hawaii excluded. Quintile 3 has 9 states.

Sources: U.S. Census Bureau, 1982 Census of Governnents, and author's

cal cul ati ons.
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Tabl e 4
Dedi cat ed Taxes for Local Mass-Transit Systens

Year Type Peri odi ¢
Enacted State  System Nane of Tax Renewal 2
1984 FL Ft. Lauderdal e-Browd Onty TA gasoline no

IA Vat er | oo-Bl ack Hawk Onty TA  property no

TX Austin TA sal es no

TX Fort Worth CITRAN sal es no
1983 FL Gai nesvi |l | e-RTS gasol i ne no
1982 FL H | | bor ough Area RTA sal es no

OH Par krsbrg-M d-Chio Valley TA property no

18AY Huntington-Tri-State TA property yes (3 year)
1981 MI Lansi ng-Capi tal Area TA property no

OH Col unbus-Central Chio TA sal es yes (5 year)

WA Spokane TA sal es no
1980 VA Tacoma-Pi erce Onty TS sal es no
1978 KY Ft. Wight-TA No. Kentucky payrol | no

X San Antoni o-VIA Metro Tr. sal es no

TX Houst on-MIA sal es no

wv Weel i ng-Chi o Val l ey RTA property no
1976 I A Sioux Aty TS property no
1975 FL S Dayt ona-E Vol usia TA sal es no

IN ‘I ndi anapol i s PTC sal es no
1974 co Denver -RTD sal es no

KY Louisville-TAR ver Gty payrol | no
1973 FL Pinellas Suncoast TA property no

IA Gty of Dubuque-Keyline TS property no

IN Gary PTC property no

KS Topeka MIA property no

MI Ypsi | anti-Ann Arbor TA property no

MO St. Louis-Bi-State TA sal es no

OH G nci nnat i - SCRTA payr ol | no

OR Portl and-Tri-County MID payrol | no

OR Eugene-Lane County MID payrol | no

1Y Char | est n-Kanawha My RTA property yes (5 year)
1972 CA Sacrament o RTD gasol i ne no

CA Los Angel es-SCRTD gasol i ne no

CA Mont er ey-Sal i nas TA gasol i ne no

CA Mont ebel | o Muni Bus gasol i ne no
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Dedi cat ed Taxes for Local Mass-Transit Systens
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Year Type Peri odi ¢
Enacted State System Nane of Tax Renewal 2
1972 CA Santa Moni ca Muni Bus gasol i ne no
(cont .) CA San Diego TS gasol i ne no

CA Al aneda-Contra Costa TD gasol i ne no
CA Oxnard-S Coast Area Transit gasol i ne no
CA Gar dena-Muni ci pal Bus gasol i ne no
CA Sant a Barbara MID gasol i ne no
CA Fresno TS gasol i ne no
CA Stockton MID gasol i ne no
CA Bakr sf | d-Col den Enpire TD gasol i ne no
CA R verside TA gasol i ne no
CA N San Diego TS gasol i ne no
NE TA of Omaha property no
H Akron-Met ropol i t an RTA property no
1971 L Chanpai gn-Wr bana MID property no
L Rock |sland County MID property no
L Qeater Peoria Mass TD property no
I'N Qeater Lafayette PTC property no
MD Kansas Gty Area TA sal es no
CH Cant on RTA property yes (5 year)
CH Youngst own-Wstern Res. TS property yes (10 year)
1970 WN M nneapol i s MIC property no
MN Duluth TA property no
CH Tol edo RTA property no
ut Salt Lake Gity-Utah TA sal es no
1968 L Springfield MID property no
IN Fort Wayne PTC property no
1967 A Cedar Rapi ds Bus Dept. property no
IN Sout h Bend PTC property no
KS Wchita MA property no

Sour ce: Tel ephone survey by.author.
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Table 5
Transit System Summary Stati stics:
Si ze, Revenues, \\ges

Systens Wth Systens Wt hout
Vari abl e Dedi cat ed Taxes Dedi cat ed Taxes
Nunber of
observat i ons (64) (101)
System si ze 6,458 ~ 2,155
(mles, 000) (12,452) (3,075)
Vehi cl e 315.7 103.8
oper at or s (656.3) © (156.4)
Revenues 27.9 7.0
($ mllions) (65.5) (12.1)
Revenue comnposition
(percent)
Federal aid 21.5 28.2
(9.5) (10.3)
State aid 8.5 14.8
(11.6) (15.4)
Local general 1.9 23.7
revenues (6.4) (15.0)
Local dedi cated 40. 4 0.1
t axes (16.3) (0.6)
Onn source 27.7 33.2
(fares) (8.9) (10.7)
Uni oni zed 63/ 65 82/101
Wages 9.77 8.42
($ per hour) (1.78) (1.80)

* 1985 sanpl e neans (standard deviations).

Sour ces: UMIA (1985) and author's cal cul ati ons.



Tabl e 6
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*

Pri vat e-Sect or Wages and Denogr aphi ¢ Vari abl es

r

Vari abl e Nane

Areas Wth
Systens Using
Dedi cat ed Taxes

Areas Wth
Systenms Not Using
Dedi cat ed Taxes

Private operator
nonuni on wage

Private operator
uni on wage

Popul ati on
(000)

Density

(pop. per sgq. m.)
Pop. growth

(% change, 1980-84)

| ncone
($ per capita)

Poverty
(% of pop.)

Bl ack
(% of pop.)

Drive to work
(% of pop.)

Bus to work
(% of pop.)

* 1985 sanpl e neans (standard deviations).

Sources: U.S. Census Bureau (1986)

8.70
(0.67)

11.02
(0.95)

821.3
(1147.7)

531. 8
(567. 3)

14. 4
(74.9)

10,043
(4,013)

10.6
(2.9)

7.7
(5.4)

8.32
(0.56)

10.23
(0.79)

356.0
(331.3)

491.4
(563.8)

(12.4)

67.7
(5.1)

and aut hor’s cal cul ati ons.

Best available copy



Svstems without
dedicated taxes

Nonunionized

Unionized

Systems with

dedicated taxes
Pre-tax

Years after

tax enactment

YEAR=1

YEAR=2

YEAR=3

YEAR=4

YEAR=5

YEAR=6

YEAR=7

YEAR=8

.YEAR=9

Table 7
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Trends After Tax Enactmept:
Payroll, Wages, and Size

V ehicle Operator

Best available copy

Wages ($ per hr.) System

Number of Payroll .. _-. Size

Obs. ($ per mi.) Public Private (000 mi.)

76 0.61 6.50 7.90 833
(0.13) (1.34) (0.64) (775)

328 0.86 8.59 8.04 2,465
(0.21) (1.58) (0.70) (3,327)

17 0.74 7.97 7.77 2,581
(0.15) (1.49) (0.77) (2,163)

11 0.87 9.17 8.04 3,115
(0.26) (2.07) (0.49) (2,691)

8 0.88 10.28 8.31 3,485
(0.23) (2.82) (0.64) (3,080)

7 0.97 10.38 8.62 3,960
(0.23) (2.66) (0.70) (3,241)

8 0.99 10.55 8.21 6,860
(0.22) (2.21) (0.90) (6,126)

5 0.90 9.78 8.91 8,584
(0.14) (1.30) (0.97) (8,749)

5 0.88 10.00 8.33 9,198
(0.10) (0.47) (0.98) (12,115)

7 0.81 8.84 8.26 7,624
(0.22) (2.07) (0.95) (10,296)

5 0.91 -9.02 7.97 7,051
(0.28) (2.32) (0.62) (7,531)

15 0.95 9.32 7.91 6,619
(0.26) (2.15) (0.70) (7,542)
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Table 7 (cont.)
Trends after Tax Enactmeng:
Payrol |, WAges, and Si ze

Vehi cl e (per at or
VWages ($ per hr.) System

Years after Number of Payrol | L ..._. S ze
tax enact ment (bs. ($ per m.) Public Private (000 m.)

YEAR=10 31 0.92 9.73 8.32 8,676

(0.25) (1.83)  (0.60)  (16,797)

YEAR=11 36 0.96 9.97 8.65 7,786

(0.20) (1.68) (0.89)  (15,855)

YEAR=12 38 0.97 9.89 8.74 7,576

(0.20) (1.41) (0.69)  (15,696)

YEAR=13 28 0.99 10.09 9.00 7,875

(0.23) (1.44) (0.67)  (17,519)

YEAR=14 ' 13 1.01 9.42 8.22 4,471

(0.23) (1.30) (0.67) (6,061)

YEAR 15 9  0.99 9.37 8.11 5,348

(0.28) (1.33)  (0.94) (7,128)

YEAR=16 5 0.97 9.19 8.14 1,353

(0.29) (1.44) (0.21) (455)

YEAR > 16 8 ~0.86 8.92 8.07 1,471

(0.23) (1.59) (0.23) (418)

* Means (standard deviations). Al $ figures are in 1985 val ues, cal cul ated
using the Consuner Price | ndex.

*% Time-series/cross-sectional observations: 165 transit systens were observed
over a 4-year (1982-85) period for a total of 660 observations.

Source: Author's cal cul ations.
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Regressi ons

*

Best available copy

Dependent Variable: Log of Operators' Payrol

| ndependent

Vari abl es (1) (2) (3) (&)

LSl ZE 0.981 0.968 0.977 0.977

(log mles) (0.014) (0.013) (0.013) (0.013)

LPRI WAGE 0.455 0.372 0.355 0.328

(log private wage) (0.086) (0.086) (0.093) (0.091)

DEDREV --- 0.0640 --- 0.0626

($ per mile) --- (0.0138) --- (0.0216)

DEDREV*DEDREV --- -0.0023 --- -0.0022

--- (0.0026) --- (0.0035)

Years after

tax enact ment
YEAR1 --- --- 0.016 -0.016
(=1 if YEAR=1) --- --- (0.027) (0.025)
YEAR2 --- --- 0.047 -0.031
(=1 if YEAR=2) --- --- (0.036) (0.038)
YEAR3 --- --- 0.082 -0.006
(=1 if YEAR=3) --- --- (0.038) (0.041)
YEAR4G --- --- 0.100 -0.002
(=1 if YEAR=4) --- --- (0.037) (0.041)
YEARS --- --- 0.084 -0.003
(=1 if YEAR=5) --- --- (0.040) (0.045)
YEARG --- --- 0.044 -0.029
(=1 if YEAR=6) --- --- (0.041) (0.047)
YEAR7 --- --- 0.028 -0.054
(=1 if YEAR=7) --- --- (0.041) (0.047)
YEARS --- --- 0.083 0.020
(=1 if YEAR=8) --- --- (0.039) (0.043)
YEAR9 --- --- 0.107 0.035
(=1 if YEAR=9) --- --- (0.025) (0.032)
YEAR10 --- --- 0.071 -0.0003
(=1 if YEAR=10) --- --- (0.021) (0.0281)



Table 8a (cont.)
Generalized Least Squares Payr ol
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Regr essi ons

*

Dependent Variable: Log of Operators' Payrol
I ndependent
Vari abl es (1) (2) 3) 4)
YEAR11 .- .- 0.091 0.012
(=1 if YEAR-11) --- .- (0.020) (0.029)
YEAR12 --- --- 0.082 0.005
(=1 if YEAR=12) --- --- (0.020) (0.029)
YEAR13 --- --- 0.085 0.003
(=1 if YEAR=13)" --- --- (0.021) (0.030)
YEAR14 --- --- 0.086 0.010
(=1 if YEAR=14) --- --- (0.025) (0.032)
YEAR15 --- --- 0.091 0.020
(=1 if YEAR=15) --- --- (0.042) (0.044)
YEAR16 --- --- 0.079 0.007
(=1 if YEAR=16) --- --- (0.053) (0.054)
YEARL7 --- --- 0.081 0.010
(-1 if YEAR > 16) (0.059) (0.060)
DUM83 0.007 0.013 0.023 0.023
(0.015) (0.015) (0.017) (0.016)
DUM84 0.039 0.047 0.056 0.057
(0.018) (0.017) (0.019) (0.019)
DUM85 0.054 0.063 0.074 0.076
(0.022) (0.022) (0.025) (0.024)
Transit union 0.325 0.324 0.309 0.315
(-1 if yes) (0.028) (0.028) (0.029) (0.029)
Popul ati on 0.085 0.074 0.079 0.068
(log) (0.015) (0.016) (0.015) (0.015)
Density 0.094 0.100 0.099 0.105
(log) - (0.010) (0.009) (0.010) (0.009)
% change in 0.00010 -0.00005 0.00011 0.000004
popul ation, 8084 (0.00020) (0.00019) (0.00017)  (0.000176)
Bl ack -0.0058  -0.0054 -0.0053 -0.0052
(% of pop) (0.0007) (0.0007) (0.0007)  (0.0007)

Best available copy
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Tabl e 8a (cont.) *
CGeneral i zed Least Squares Payrol | Regressions
Dependent Variabl e: Log of Qperators' Payrol

| ndependent
Vari abl es (L) (2) (3) (4)
| ncone -0. 198 -0. 162 -0. 208 -0. 181
(per capita, |og) (0.047) (0.047) (0.051) (0. 049)
Poverty -0. 00008 -0. 00009 -0. 00009 0. 00009
(% of pop.) (0.00004)  (0.00004) (0. 00004) (0.00004)
Const ant 0.139 0.102" 0.471 0.331
(0.434) (0.440) (0.476) (0.468)
Buse Rsquared 0.983 0.976 0. 980 0.974
Mean dep. var. 7.219 7.219 7.219 2. 093
Log | ikelihood 627. 07 636. 70 634. 10 680. 666
Estimated rho 0. 823 0. 825 0. 817 0.767

* Estimat ed coefficients(standard errors). QS prodedure used on
cross-sectional |y heteroscedastic and tinme-w se autoregressi ve nodel di scussed
in Kmenta(1986). Cross-sections restricted to have same autoregressive
paraneter. Buse RSquared defined in Buse (1973).

Source: Author's cal cul ati ons.
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Table 8b -
Fixed-Effects Payroll Regressions
Dependent Variable: Log of Operators' Payroll

Independent
Variable (3 (6) (7) (8)
LSIZE 0.711 0.700 0.682 0.686
(log miles) (0.026) (0.026) (0.027) (0.026)
LFRWAGE 0.435 0.436 0.367 0.362
(log private wage) (0.141) (0.137) (0.142) (0.141)
DEDREV --- 0.0947 --- 0.0607
($ per mile) --- (0.0209) --- (0.0266)
DEDREV*DEDREV --- -0.0067 --- -0.0030
--- (0.0032) --- (0.0038)
Years after
tax enactment
YEAR1 --- --- 0.118 0.051
(=1 if YEAR=1) --- --- (0.030) (0.036)
YEAR2 --- R 0.166 0.097
(=1 if YEAR=2) --- --- (0.040) (0.045)
YEAR3 --- --- 0.203 0.123
(=1 if YEAR=3) --- --- (0.043) (0.050)
YEAR4 --- --- 0.210 0.111
(=1 if YEAR=4) --- --- (0.053) (0.061)
YEARS --- --- 0.196 0.099
(=1 if YEAR=5) --- --- (0.065) (0.074)
YEAR6 ' --- --- 0.238 0.139
(=1 if YEAR=6) .-- --- (0.070) (0.083)
YEAR7 --- .- 0.203 0.103
(=1 if YEAR=7) --- --- (0.071) (0.083)
YEARS --- --- 0.266 0.161
(=1 if YEAR=8) --- --- (0.086) (0.098)
YEAR9 --- .- 0.331 0.215
(=1 if YEAR=9) ..- .. (0.086) (0.099)
YEAR10 --- --- 0.286 0.171

(=1 if YEAR=10) --- --- (0.088) (0.10D)

Best available copy



Tabl e 8b (cont.)
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Fi xed-Ef fect s Payrol | Fbgressions*
Dependent Vari abl e: Log of (perators' Payroll

| ndependent _
Vari abl e (3) (6) n (8)
YEAR11 --- --- 0.301 0.178
(=1 if YEAR=11) --- --- (0.090) (0.103)
YEAR12 --- --- 0.307 0.178
(=1 if YEAR=12) --- --- (0.091) (0.106)
. YEAR13 --- --- 0.310 0.178
(=1 if YEAR=13) --- T --- (0.094) (0.108)
YEAR14 _—_ 0.291 0.157
(=1 if YEAR=14) --- --- (0.097) (0.111)
YEAR15 . 0.281 0.143
(=1 if YEAR=15) --- -—-- (0.102) (0.117)
YEAR16 --- --- 0.248 0.107
(=1 if YEAR=16) --- --- (0.110) (0.124)
YEARL7 . .- 0. 210 0. 068
(=1 if YEAR > 16) (0.111) (0.125)
pUM83 0.015 0.007 0.024 0.022
(0.028) (0.025) (0.026) (0.026)
DUM84 0.052 0.043 0.058 ~0.059
(0.028) (0.028) (0.029) (0.029)
DUM85 , 0.073 " 0.059 0.081 0.081
(0.036) (0.035) (0.037) (0.037)
R squar ed 0.673 0. 690 0. 693 0. 699
Mean dep. var. 7.219 7.219 7.219 7.219
Log |ikelihood 806. 96 824.51 828. 07 834.78
Hausman test stat. 125.2 131.0 49. 8 156. 4

* Estinmated coeffici ents(standard errors).

Source: Author's cal cul ations.

Best available copy



General i zed Least Squares \Wage Regressions
Dependent Vari abl e:
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Tabl e 9a

*

Log of Operators’ Wage

Best available copy

| ndependent
Vari abl es &) (10) (11) (12)
LSI ZE 0.102 0.093 0.090 0.089
(Iog n1|es) (0.010) (0.010) (0.010) (0.010)
LPRI WAGE 0.237 0.134 0.126 0.117
(log private wage) (0.069) (0.070) (0.078) (0.078)
DEDREV --- 0.0598 --- 0.0363
($ per mle) --- (0.0119) --- (0.0167)
DEDREV*DEDREV .-- -0.0074 .- -0.0045
--- (0.0026) --- (0.0027)
Years after
t ax enact ment
YEARL --- 0.022 0.003
(=1 if YEAR=1) --- --- (0.024) (0.024)
YEAR2 --- --- 0.081 0.058
(=1 if YEAR=2) --- --- (0.037) (0.037)
YEAR3 “-- --- 0.027 0.007
(=1 if YEAR=3) --- --- (0.040) (0.040)
YEAR& ©0.086 0.071
(=1 if YEAR=4) --- --- (0.037) (0.039)
YEARS , 0.084 0.059
(=1 if YEAR=5) --- --- (0.040) (0.044)
YEAR6 Cea 0.125 0.085 °
(=1 if YEAR=6) --- --- (0.041) (0.045)
YEAR7 --- --- 0.073 0.033
(=1 if YEAR=7) --- --- v (0.039) (0.042)
YEARS --- --- 0.010 0.073
(=1 if YEAR=8) --- --- (0.037) (0.038)
YEAR9 0.098 0.066
(=1 if YEAR=9) --- --- (0.022) (0.025)
YEAR1O . -—-- .- 0.077 0.047
(=1 if YEAR=10) --- --- (0.016) (0.021)



General i zed Least

Table 9a (cont.)
Squar es \Wage Regressions
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*

Dependent Variable: Log of Qperators' Wge
| ndependent
Vari abl es (M (10) (11) (12)
YEAR11 --- --- 0.073 0.043
(=1 if YEAR=11) --- --- (0.015) (0.021)
YEAR12 --- --- 0.068 0.036
(=1 if YEAR=12) --- --- (0.016) (0.021)
YEAR13 --- --- .0.064 0.034
(=1 if YEAR=13) --- --- (0.016) (0.022)
YEAR14 --- --- 0.054 0.028
(=1 if YEAR=14) --- --- (0.020) (0.024)
YEARLS --- --- 0.035 0.008
(=1 if YEAR=15) “-- --- (0.032) (0.035)
YEAR16 --- --- 0.025 -0.003
(=1 if YEAR=16) --- --- (0.039) (0.042)
YEARL7 --- --- 0.055 0.025
(=1 if YEAR > 16) --- --- (0.044) (0.046)
DUM83 0.046 0.059 0.065 0.065
(0.012) (0.012) (0.014) (0.014)
DUM84 0.079 - 0.094 0.102 0.101
(0.014) (0.014) (0.016) (0.016)
DUM85 0.107 0.130 0.139 0.139
(0.017) (0.018) (0.020) (0.020)
Transit union 0.212 0.212 0.206 0.208
(=1 if yes) (0.028) (0.028) (0.027) (0.027)
Popul ati on -0.036 -0.036 -0.033 -0.035
(log) (0.011) (0.012) (0.011) (0.011)
Density 0.032 0.039 0.041 0.042
(log) (0.007) (0.007) (0.008) (0.008)
% change in 0.00018 0.00009 0.00011 0.00005
popul ation, 80-84 (0.00021) (0.00020) (0.00027) (0.00027)
Bl ack -0.0029 -0.0026 -0.0026 -0.0025 .
(3 of pop) (0.0007) (0.0007) (0.0007) (0.0007)

Best available copy



Tabl e 9a (cont.)
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CGeneral i zed Least Sguares WWge Regressions

Dependent Variabl e: Log of (perators' Wage

*

Best available copy

| ndependent
Vari abl es (9) (10) (11) (12)
I ncone 0. 007 0. 004 0. 003 0. 010
(per capita, |o0g) (0.037) (0.037) (0.039) (0.039)
Poverty 0.000007 0.000003 -0.000002 0.000001
(% of pop) (0.00003) (0.00003) (0.00003) (0.00004)
Const ant 0.797 1.077 1.102 1.074
(0.350) (0.351) (0.371) (0.372)
éﬂéé-R:squared 0. 664 0.677 0. 682 0. 680
Mean dep.var . 2.090 2.090 2.090 2.090
Log I i kel ihood 717. 43 723.21 722.59 724. 58
Esti mated rho 0.814 0. 808 0. 804 0. 804

* Estinmated coefficients(standard errors).
cross-sectional |y heteroscedastic and tine-wi se autoregressi ve nodel di scussed
in Kmenta (1986). (ross-sections restricted to have same aut oregressive

paraneter. Buse Rsquared defined in Buse (1973).

Source: Author's cal cul ati ons.

@S procedure used on



Table 9b

*

Fixed-Effects Wage Regressions
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Dependent Variable: Log of Operators' Wage

Independent
Variables (13) (14) (15) (16)
LSIZE 0.028 0.023 0.013 0.013
(log miles) (0.026) (0.027) (0.027) (0.027)
LFRWAGE 0.203 0.201 0.165 0.165
(log private wage) (0.142) (0.141) (0.145) (0.145)
DEDREV --- 0.0377 -- 0.0047
($ per mile) --- (0.0215) -- (0.0274)
DEDREV*DEDREV .- -0.0041 -- -0.0037
.- (0.0033) -- (0.0038)
Years after
tax enactment
YEAR1 --- --- 0.052 0.044
(=1 if YEAR-1) --- --- (0.031) (0.037)
YEAR?2 --- --- 0.115 0.107
(=1 if YEAR=2) --- --- (0.041) (0.047)
YEAR3 --- --- 0.043 0.034
(=1 if YEAR=3) --- --- (0.044) (0.052)
YEAR4 --- --- 0.136 0.124
(=1 if YEAR=4) --- --- (0.054) (0.063)
YEARS --- --- 0.124 0.115
(=1 if YEAR=5) --- --- (0.067) (0.076)
YEAR6 --- --- 0.232 0.225
(=1 if YEAR=6) --- --- (0.072) (0.086)
YEAR7 --- --- 0.171 0.163
(=1 if YEAR=7) --- --- (0.073) (0.086)
YEARS --- --- 0.190 0.182
(=1 if YEAR=8) --- --- (0.088) (0.100)
YEAR9 --- --- 0.204 0.195
(=1 if YEAR=9) --- --- (0.088) (0.102)
YEAR1O --- --- 0.195 0.186
(=1 if YEAR=10) --- --- (0.090) (0.104)

Best available copy



Table 9b (cont.)
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Fi xed-Ef f ect s WAge Regressi ons
Dependent Variabl e: Log of Qperators' Wage

| ndependent

Vari abl es (13) (14) (15) (16)
YEAR11 --- - 0.195 0.185
(=1 if YEAR=11) .- --- (0.090) (0.107)
YEAR12 --- --- 0.186 0.176
(=1 if YEAR=12) --- --- (0.092) (0.109)
YEAR13 --- --- 0.181 0.170
(=1 if YEAR=13) --- --- (0.095) (0.111)
YEAR14 --- --- 0.148 0.136
(=1 if YEAR=14) - .- (0.099) (0.115)
" YEAR15 .- --- 0.132 0.120
(=1 if YEAR=15) --- --- (0.105) (0.120)
YEAR16 --- --- 0.106 0.094
(=1 if YEAR=16) --- --- (0.112) (0.128)
YEARL7 - --- 0. 092 0. 080
(=1 if YEAR > 16) .- .- (0.113) (0. 129)
DUM83 0.059 0.057 0.066 0.066
(0.026) (0.026) (0.027) (0.027)
DUM84 0.099 0.096 0.105 0.106
(0.029) (0.029) (0.030) (0.030)
DUM85 0.131 0.127 0.142 0.142
(0.036) (0.036) (0.038) (0.038)
R- squar ed 0.470 0.472 0. 488 0. 489
Mean dep. var. 2.090 7.219 7.219 7.219
Log |i kel i hood 803. 60 805. 31 815. 41 815. 59
Hausman test stat. 24.6 17.9 1.2 39.2

* Esti mat ed coefficients(standard errors).

Sour ce: Author'’s cal cul ati ons.

Best available copy
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Table 10
Revenue, Payroll, and Payroll Shar e
Fi xed-Ef f ects Regressions

Si ze,

Dependent Variable

(17) (18) (19) (20)
Payrol | Share
I ndependent Log Log Log (Log Payr ol
Vari abl e Size Revenue  Payroll Log Revenue)
LSI ZE S 0. 664 0.682 0.018
(log mles) (0.032) (0.027) (0.026)
LPRI WAGE 0.005 0.222 0.367 0.145
(log private wage) (0.212)  (0.170) (0.142)  (0.139)
Years after
tax enact ment
YEAR1 0.124 0.254 0.118 -0.136

(=1 if YEAR=1)

YEAR2
(=1 if YEAR=2)

YEAR3
(=1 if YEAR=3)

YEAR4G :
(=1 if YEAR=4)

YEARS
(=1 if YEAR=5)

YEAR6
(=1 if YEAR=6)

YEAR?
(-1 if YEAR-7)

YEARS
(=1 if YEAR=8)

YEAR9
(=1 if YEAR=9)

YEARLO
(=1 if YEAR=-10)

(0.045) (0.036) (0.030) (0.030)

0.269 0.159 0.166 0.007
(0.058) (0.047) (0.040) (0.011)

0.339 0.229 0.203 -0.026
(0.063)  (0.052)  (0.043)  (0.042)

-0.288 0.242 - 0.210 -0.031
(0.078) (0.063) (0.053) (0.052)

0.325 0.133 0.196 0.063
(0.096) (0.078) (0.065) (0.064)

0.418 0.096 0.238 0.142
(0.104) (0.084) (0.070) (0.069)

0.417 0.056 0.203 0.147
(0.105) (0.085) (0.071) (0.070)

0.395 0.094 0.266 0.171
(0.127) (0.103) (0.086) (0.084)

0.383 0.144 0.331 0.187.
(0.127) (0.103) (0.086) (0.084)

0.374 0.095 0.286 0.192
(0.130) (0.105) (0.088) (0.086)

Best available copy



Si ze, Revenue, Payroll, and Payroll Share
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Tabl e 10 (cont.)

Fi xed-Ef f ect s Regressi ons

Dependent Vari abl e

Best available copy

*

Esti mated coefficients(standard errors).

Source: author's cal cul ati ons.

(17) (18) (19) (20)
Payrol | Share
| ndependent Log Log Log (Log Payroll
Vari abl e S ze Revenue  Payrol | Log Revenue)
YEAR11 0.364 0.072 0.301 0.229
(=1 if YEAR=11) (0.133)  (0.106) (0.090)  (0.088)
YEAR12 0.389 0.070 0.307 0.236
(=1 if YEAR=12) (0.135) (0.109) (0.091) (0.089)
YEAR13 0.391 0.031 0.310 0.279
(=1 if YEAR=13) (0.138)  (0.112) (0.093) (0.091)
YEAR14 0.425 0.011 0.291 0.279
(=1 if YEAR=14) (0.144) (0.116) (0.097) (0.095)
YEAR1S 0.382  -0.005 0.281 0.286
(=1 if YEAR=15) (0.152) (0.122) (0.102) (0.100)
YEAR16 0.307 -0.045 0.248 0.293
(=1 if YEAR=16) (0.163) (0.131) (0.110) (0.107)
YEARL7 0. 362 -0.140 0.210 0.350
(=1 if YEAR > 16) (0. 165) (0.133)  (0.111)  (0.108)
DUM83 -0.024 0.048 0.024 -0.024
(0.039) (0.031) (0.026) (0.026)
DUM84 -0.024 0.103 0.058 -0.045
(0.044) (0.035) (0.029) (0.029)
DUMBS -0.013 0. 150 0.081 -0. 069
(0. 055) (0.044) (0.037) (0.036)
R- squar ed 0.070 0. 631 0. 693 0. 107
Mean dep. var. 7. 465 8. 460 7.219 1. 240
Log-1i kel i hood 421. 08 710. 34 828. 07 845. 47
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Figure 1
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Figure 3
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Figure 4

Payroll
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_ Figure 5
Change in Revenues vs. Payroll
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Figure 6
Revenues
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Figure 7
Payroll
$ (000) (size constant)
3, 000
2,000

95X confidence interval

1’014 estimate
1,000 B .
O 1 1 | | 1 | | |
0 2 4 6' 8 10 12 14 16 18

Years since enactment of dedicated tax

Source: Author's Calculations



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

_ Figure 8
Change in Revenue vs. Payroll
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Figure 9
Payroll Share

percent (size constant)

100

95X confldence Interval

50 \

28.7

O N i N L N i X | . | . L N ! R 1 .
0 2 4 6 8 10 12 14 16 18
Years since enactment of dedicated tax

Source: Author's Calculations



