            The Impact of Mandates and Tax Limits on Voluntary Contributions to

                                  Local Public Services:  An Application to Fire Protection Services

Douglas C. Bice

Eastern New Mexico University

College of Business

Station 49

Portales, NM 88130

William H. Hoyt

                                                                                                             Department of Economics and Martin School of Public Policy

Gatton College of Business and Economics

University of Kentucky

Lexington, KY 40506-0034

Abstract

The past twenty-five years have seen a tremendous increase in interventions by state

governments into local public service provision through mandates related to employee

compensation and production processes and tax and spending limitations.  Reflecting this

phenomena, a substantial literature has arisen examining the impact of these mandates on both

spending on and the quality of public services.  Here, we focus on another impact of mandates on

public services, the use of volunteers and fund-raising by local governments.  We develop a

model of contributions to local public services, which predicts that tax limits increase both the

use of volunteers and fund-raising and mandates increase the use of volunteers. These predictions

are then tested using data on 1,846 fire-protection departments in twenty-eight states in 1993.

Specifically, we examine how the existence of mandates and tax limits influences the type of

department (volunteer; paid; or combined) as well as on the extent of fund-raising.  The results of

our empirical work generally support our theoretical predictions. The existence a tax limit makes

it 11% more likely that a department (of mean characteristics) is volunteer and 10% more likely

that it engages in fund-raising.  A mandated pension increases the probability that a department is

volunteer by 13% and increases the likelihood that it engages in fund-raising by approximately

7%.

JEL CLASSIFICATIONS:  H7, L3

Corresponding Author:  Douglas Bice (Address before 8/1/97 Department of Economics, Gatton

College of Business and Economics, University of Kentucky, Lexington, KY 40506-0034; after

8/1/97: Eastern New Mexico University, College of Business, Station 49, Portales, NM 88130.

This research is based on Bice´s doctoral dissertation.  The authors wish to thank Bice´s

dissertation committee, Eugenia F. Toma, J ohn Garen, Frank Scott, Weiren Wang, and J effery

Talbert for guidance and insight; participants at workshops at the University of Kentucky for

thoughtful feedback;  Rich Steinberg, J ohn Benoit, Ken Perkins, and Sandy Thompson for advice

at a preliminary stage of the research; and the large number of individuals associated with the

fire protection service who took time to answer questions concerning fire departments and

related topics.

1.  Introduction

                                                  The 1970´s and `80´s saw both the increased intervention of the federal government in
state and local government policies and the state government in local policies through mandates
and tax/expenditure limits. From 1971-1978 an estimated total of 1,440 mandates were imposed
by state governments; in the thirty preceding years only 1078 were passed.  Of the mandates pas -
sed from 1971 to 1978, 137 were revenue constraints (tax and expenditure limits).  This is was a
dramatic increase from the 78 revenue constraints imposed in the preceding thirty years. 1    While
the pace diminished somewhat, during the `80´s and `90´s, there still continued to be growth in
mandates and tax limitations on local governments with over twenty states imposing tax lim i -
tations from 1983-1988 and eight states imposing limits from 1990-1994. 2  In many respects, the
choices of local govern ments have been restricted by state in ter ven tions on two fronts.  Tax and
expenditure limits (henceforth, TEL) , particularly on property taxes rates and rate increases, have
dramatically changed the revenue options for local governments in some states.  At the same
time, state man dates, by restricting the production process of local pub lic services or
compensation of local govern ment employees have probably incr eased the cost of pro viding
public services.

                                                  Reflecting this rapid growth in the use of mandates and TEL,  a large literature has
emerged that evaluates the impact of limits and mandates on the growth (or level) of government
spending at the local level.  We offer a brief review of this literature in the next section.  An issue
that has attracted less attention is how mandates and TEL  may affect how local public services
are produced.  Many of the mandates imposed by state govern ments on local governments not
only affect how much of the public service is provided but how it is produced.  For example, in
education, state governments frequently mandate a max i mum student/teacher ratios as well as
training requirements for the teachers.  Similar training require ments are found for police and fire
protection.  In addition to mandates that may result in higher quality inputs, state mandates

regarding compensation such as mandatory pensions may increase the cost of labor relative to

other inputs (capital) and, when possible, result in more inten sive use of capital.

                                                  Another potential substitute for paid, professional personnel is the use of volunteers by

the local government.  While a growing literature has examined how government policies have

in fluenced private contributions, there has been much less analysis of the use of volunteer labor

services and fund-raising practices in local public agencies and services.

3
  The few studies that

have looked at volunteer labor (time), including Mechik and Weisbrod (1987); Brown and

Lankford (1992); Andreoni et. al. (1994); and Freeman (1996), have focused on who volunteers

and how much volunteer labor they provide, rather than on the type of organizations for which

they volunteer. The limited analysis on volunteerism in the public sector, should not, however, be

interpreted as evidence that contributions play an insignificant role in public ser vice provision.

Volunteers are used in numerous public services including education, museums, recreation

programs, and security.  Based on a survey of administrators in 736 municipalities, Sydney

Duncombe (1985) reports that almost three-fourths of municipalities use volunteers in some

capacity.  The focus of our empirical analysis, fire protection services, has traditionally

employed volunteer services.  There are between 1 and 1.5 million volunteer fire fighters staffing

between 25,000 and 28,000 fire departments in the United States (Simpson, 1996).  Fire pro -

tection services involve volunteers in approximately three-fourths of the geographic area of the

country.

                                                  Given that volunteers are frequently used in the public sector and fund-raising is often a

significant source of revenue for some public services, we might expect that these contributions

might be affected by mandates and TEL .  Specifically constraints imposed on tax revenues or

mandates that increase the cost of professional employees in the public sector might lead to

increased use of voluntary contributions of labor and money.  If mandates change the use of

volunteers in public services as well as shift the revenue source from taxes to contributions,

studies focusing on the impact of mandates on budgets may overestimate the impact of mandates
on service quality.  In addition, with substitution of volunteers, the costs and benefits of
mandates become more difficult to discern since we must consider the relative cost and
productivity of voluntary and paid labor.  Finally, if contributions across households are not
proportional to their local tax payments, then increases in contributions resulting from mandates
effectively redistribute the burden of supporting the local public service.

                                                  It is this type of potential impact of  TEL  and mandates on the use of voluntary labor and
fund-raising by local governments that is the focus of our paper.  After developing a model of
contributions of money and labor to local public services, we use the model to predict the impact
of mandates and TEL  on the use of voluntary labor and fund-raising. These predictions are tested
with data on 1,846 fire departments in 28 states in the year 1993.  The results of our empirical
analysis generally confirm our theoretical predictions -- mandated pension plans and TEL  reduce
the likelihood that a department employs paid firefighters.  In addition, we find that TEL
increases both the likelihood that a department engages in fund-raising and the level of fund-
raising by departments that engage in it.

                                                  In Section 2  we review several branches of the public finance literature that are germane
to this issue. Our model of monetary and labor contributions to local government services is
presented in Section 3.  Section 4  develops the empirical model and discusses the data.  Section 5
presents our findings.   Caveats, extensions, and policy implications are discussed in Section 6 .

2.  A Review of the Literature

                                                  This study merges the insights and methodologies of three distinct strands of literature in
pub li c finance.   This study, like a num ber of others, examines the impact of mandates on local
public service provision.  Unlike these studies, it considers how these man dates affect the use of
voluntary labor and funds in pub lic ser vices.  This study is also related to a large literature on the
impact of government policies and pro grams on charitable contri bu tions.  Unlike these studies,

however, the contri butions are in the pub lic, not the non-profit, sector and the government

interventions we examine are mandates and tax limits, not changes in tax rates or increases in

government spending.  Finally, this study is related to a smaller literature on the provision of fire

protection, though its focus on the impact of state regulations and limitations on the use of

volunteers or fund-raising in fire protection services has not, to our knowledge, previously been

examined.

                                                  The maj ority of the literature on the impact of mandates on local public services has

examined the impact of TEL  on the growth rate of local government expenditures (see Abrams

and Dougan (1986), Preston and Ichniowski (1989), Doyle (1994),  Elder (1992), Poter ba and

Rueben (1995), and O´Sullivan et al . (1995) as examples).  These studies generally found an

inverse relationship between limitations and the growth rate of expenditures.

4
 Fewer studies have

attempted to measure the impact of mandates on the quality or output of local public services

(see Rhine (1989), Doyle (1994), Figlio (1996), and Figlio and O´Sullivan (1997)).  These

studies generally suggest, contrary to the opinion of TEL  supporters, that these limits do reduce

service quality.  Perhaps most relevant to our study is Doyle (1994), which  finds evidence that

tax limits reduce the quality of fire protection services.

                                                  Perhaps the study that most clearly parallels ours is Brunner and Sonstelie (1997) who

note that since the passage of Proposition 13  more affluent districts are turning to contributions

of labor and money to increase the resources devoted to local education.  Our work is in a similar

vein; TEL  and mandated benefits may encourage localities to increase reliance on voluntary

contributions of time and money for the provision of fire protection.

                                                  The literature on mandated employee benefits generally supports th e proposition that

mandated benefits are less distortionary than public provision financed through general taxation;

the wages of benefit recipients decrease to substantially off-set the cost of providing the benefit.

Gruber and Krueger (1991) examines the incidence of mandated worker´s compensation

insurance and finds that about 87% of the cost of worker´s compensation insurance is off-set by
wage reduction.  Gruber (1994) also finds evidence that the incidence of mandated maternity
benefits is shifted to the wages of women of childbearing age and their husbands.

                                                  The literature on the private provision of public goods frequently focuses on the
influence of government policy on donations to nonprofit organizations and the connection
between contributions of time and contributions of money (Clotfelter (1985) provides a
comprehensive survey).  While numerous studies have focused on estimating the price and
income elasticities of contributions, other studies have examined the influence of government
spending on private contributions.  Schiff (1985) and Kingma (1989), for example,  find evidence
that while government spending ^crowds out~ private contributions, the substitution of public
funds for private contributions is not complete. Andreoni (1989,1990) suggest that incomplete

^crowding out~ may be explained in part by assuming that donors receive a ^warm-glow~ from
their contribution.  In a similar vein, Freeman (1996) introduces the concept of a conscience
good to account for the importance of requests in generating contributions of labor.

                                                  Work examining fire protection can be divided into papers focusing directly on some
aspect of fire protection itself, such as McChesney (1986), Perkins (1987), and Perkins and

Benoit (1995), and papers using fire protection as an empirical application, such as Ahlbrandt

(1973a, 1973b), Stinson (1978), Vehorn (1979), Brueckner (1981), Thompson and Bono (1992
and 1993), Doyle (1994), Duncombe (1991, 1992), Ducombe and Yinger (1993) and Ducombe
and Brudney (1995).  A number of the papers involving fire protection have built on the
foundations laid by Borcherding and Deacon (1972) and Bergstrom and Goodman (1973)
concerning the estimation of reduced-form demand equations for publicly provided goods.

Duncombe and Yinger (1993) note that the emprical validity of much of the work on local public
goods is suspect because of an unclear conception of economies of scale and the implicit
assumption that service outcomes are independent of the local environment. Only two papers of

which we are aware, Stinson (1978) and Duncombe and Brudney (1995), examine the choice

between volunteers and paid labor in the provision of fire protection.

                                                  Stinson (1978) assumes that volunteer activity is valued strictly for its tax reduction

benefits. Using a sample of 43 municipalities in Minnesota, his results generally support the

predictions that the opportunity cost of potential volunteers influences the ability/decision of a

municipality to main tain a volunteer fire department.  Duncombe and Brudney (1995) argue that

volunteers impose non-trivial costs on the recipient agencies, in this case fire departments,

implying that the dif fering productivity of volunteers and professional fire fighters must be

weighted against their dif fering impac ts on the department´s budget to determine the appropriate

mix.  Using data on mun icipal fire departments in New York state during the mid-eighties they

find an inelastic factor demand for volunteers, consistent with the conj ecture that volunteers

impose non-trivial costs on their employers.

                                                  In the next section we develop a model of individual donations of both labor and money

to a public service similar to the models of Andreoni (1989) and Andreoni et. al. (1994).  In

addition, following Duncombe and Brudney (1995), we incorporate a cost of using volunteer

labor and fund-raising into the budget for the locality.  Using this model we then generate

predictions of the impact of mandates and TEL  on the use of volunteers and monetary

contributions in the provision of  public services.

3.  A Model of Contributions to Public Services

                                                  In this section we present a simple model that characterizes the decision of households to

contribute labor and money to a public service as well as the decision of the government to use

voluntary labor or accept monetary donations (fund-raise).  We develop this model to generate

testable predictions of how voluntary contributions to public services may be affected by tax

limits and mandates.   Since this is our motivation, we try to keep the model as simple as possible

[ ]

                                                   V

                                                                                   U

                                                                                    V

                                                                                                                      V U w U G U
                                                                i

                                                                                                  i

                                                                                                 i

i
x

i i

G

i v
v

i

                                                                        ¶

                                                                          ¶

                                                                                                            = - + + =

0

(7)

                                                  Our formulation of the first order conditions does not assume an interior solution; that is,
we allow for the very real and empirically relevant possibility that households opt to contribute
nothing to the public service.  Note that each household, when considering how much to
contribute, considers both the intrinsic value of the donation as well as the impact it will have on
the level of the public service.

                                                  As our budget constraint suggests, it may not be optimal to use any volunteer labor or
undertake any fund-raising if the fixed costs of doing so are very high relative to the expected
contributions.  We assume the government has a choice of not using any voluntary labor and/or
doing any fund-raising (receiving donations) or accepting all contributions it receives. The
government thus accepts voluntary contributions of labor if

                                                       G V G

F
c

                                                                    v j

                                                                                   j

                                                                                     N

P

V

P

                                                                                                                *

                                                                                      =

                                                                                   å

                                                                          æ

                                                                          è

                                                                          ç

                                                                                                                      ö

                                                                                                                      ø

                                                                                                                      ÷ >

                                                                                           1

(8)
9
and accepts monetary contributions if

                                                                     D F
                                                                                  i

                                                      j

                                                        N

                                                                                                                   D

                                                          =

                                                      å >

                                                               1

(9)
where the superscript * refers to the values that satisfy (6) - (7).  If (8) and (9) are satisfied, then

(6) - (7) gives the equilibrium values for contributions.  If (8) is not satisfied then contributions
of labor equal zero for all households and equilibrium values of donations are given by (6); if (9)
is not satisfied then (7) gives the equilibrium value for volunteer labor.
10

3.3 The Impact of Mandates and Tax and Expenditure Limits

                                                  The model´s purpose is to predict the impact of state imposed man dates and tax and
spending limits on contributions of labor and money to the public ser vice.  To keep the analysis
relatively simple and to provide concrete results we assume that all house holds are  identical.

Therefore each provides an identical amount of labor and monetary contributions in equilibrium.

While this is obviously not  observed, particularly for labor contributions, we can think of this as
the impacts of mandates and tax limits on the ^average~ or representative household.

                                                  We begin by considering the impact of a tax limit on donations. Let
f
(D

*
,V

*
) denote the

utility received by the representative household with the policies that satisfy (5) - (6). Then

differentiating (5)-(6) with respect to D, V, and T we have

                                                      d D

                                                           d T

U U w U G G

N

c

E

DD xx GG

P v

p

                                                                                *

                                                                                          = - +

+
æ

è
ç
ö

ø

÷

> -
                                                                                                                 1 1
(10a)

( )

                                                      d V

                                                          d T

                                                                                                                 U U w U G U

E

DD xx GG
v

vv

                                                                              *

                                                                                        = -

+ +

<

2

2

0
(10b)

where

                                                E

                                                                                        DD VV DV

                                                                  = -

                                                                               f f
f  2

 > 0 to ensure stability.  These comparative statics indicate that both

don a tions and voluntary labor increase as a result of a tax limit that reduces the tax rate below

that desired by the residents.  If households contribute strictly for reasons of ^altruism~, that is,

for the impact it will have on the public service (U

D

=0), then a tax limit will have no impact on

the bud get as donations will completely replace the tax revenue.  However, if there is some

^warm glow~ (U

                                                                                                       D

                                                                                                              >0) contributions will not entirely replace the lost tax revenue because of  dim -

in i shing marginal utility from contributions.  Voluntary labor unambiguously increases as a

result of the imposition of a tax limit.  We summarize these predictions in the following

proposition:

Proposition 1 .  The imposition of a tax limit that reduces the tax rate below that determined in

the absence of the tax limit will:  A)  increase private donations;  B)  increase voluntary labor if

used in the absence of the tax limit;  C) decrease expenditures on the public service but less than

the reduction in tax revenue.

                                                  In addition to the imposition of tax and expenditure limits, state government intervene in

the provision and production of local public services through mandates that often constrain the

production process used by localities or the compensation structure received by the local

employees. We model these mandates as increasing the marginal cost of employing professional

staff,

                                      c

                                               P
                                                        . The analysis of mandates is more complicated than TEL because the tax rate chosen in

the locality, in addition to the donations and volunteer labor, may also change. Rather than
attempting to model how local taxes may respond as the result of a mandate we evaluate the
impacts of these state actions in the absence of changes in local taxes.  We then discuss, in a less
formal way, the expected impact of these state policies when local taxes also respond.

                                                  While we treat mandates as simply increases in
c
P

, this may not be the result of a
mandate if the mandated benefit (pension, for example) is capitalized into wages (see Summers

(1989) and Gruber and Krueger (1990)).  Analogously, mandates on the mix of inputs and
training of personnel may not have any effect on employment costs if the mandate is not binding,
that is, if in the absence of the mandate the locality would meet the requirements of the mandate.

Our empirical work related to mandates is, in part, an examination of whether mandates imposed
on local services are binding.

                                                  We obtain the impact of mandates on contributions by totally differentiating (6)-(7). The
results for the impact of an increase in the cost of professional employees are ambiguous for
monetary contributions.  For donations we have

( )

   dD

    dc

                                           U U w G c

G
w

G
c

U w U G c U

G
c

G NU

E

                                                    U U U

G
c

G P U

G
c

E

                    P

                                                        xx GG

P P

v p
p xx G

p P

GG

P

P

v

G

                                                                 xx DD GG

P
p

v

G

P
p

                      *

                                                                                                             ( / ) ( / ) ( )

                                               ( )

                                =

-

æ
è

ç

ö
ø

÷ + +

                                  -

                                                                              + - -

æ
è

ç

ö
ø

÷

æ
è

ç

ö
ø

÷

                                                                                                      2 2

2

2

2

2

, (11a)
and for voluntary labor we have

    dV

     dc

                                                 U U G c U w U G c G N U G c

E

                                                            U U U G c G P

E

                      P

                                                               xx GG

P P
xx GG

P P v

G

P p

                                                                          xx DD GG

P p v

                         * ( / ) ( ( / ) ) ( / )

                                                       ( ) ( / )

                                    =

- +

                                         +

                                                                                        +

>

2

0

. (11b)

The increase in the cost of professional employees unambiguously increases the use of voluntary

labor.  Because voluntary labor is a substitute for professional labor and the ^marginal product

per dollar~ of voluntary labor,

G

w
v

, increases relative to the marginal product of a donation,

  G

                           c

                 P

                                     p

                                               , we should expect substitution from monetary contributions to labor contributions.

                                                  The impact of the increase in costs on monetary contributions is ambiguous.  The

increase in c

                                                                                    P
                                                                                          reduces the return on a dollar of contributions.  However, if tax revenue is

unchanged then the return on a dollar of contributions is increased because the level of public

service must be lower, which increases its marginal product.

11

                                                  Expressions (11a) and (11b) are derived assuming that local taxes do not change as a

result of the mandate.  It is probably more reasonable to assume that local expenditures and taxes

in crease as a result of the mandate, though theoretically this need not be the case.  Increases in

local taxes should reduce the increase in volunteer labor and reduce the increase (or increase the

re duction) in monetary donations as suggested by (10a) and (10b).  At the extreme, if tax

increases fully offset the increase in c

P
 then the only impact on volunteer labor would be a

reduction attri bu table to lower after-tax income because of the tax increase.  The impact on

monetary contri butions would clearly be negative as the marginal product of a monetary

contribution has decrease when c

P
 increases.

Proposition 2  A.  Increases in the cost of professional employees will increase volunteer labor

contributions.   B.  The increase in labor contributions due to the increase in cost of professional

employees is greater, the less the locality is able to increase its taxes as a result of the increase

in costs.

                                                  In summary, then, we expect tax and spending limits to decrease both monetary

contributions and volunteering.  Mandates, to the extent that they increase the cost of using

professional employees are predicted to increase the use of volunteer labor even if taxes also

increase.  The impact of mandates on monetary contributions is less clear, though likely to be

negative as people substitute to labor contributions and tax increases with the increase in the cost

of professional employees.  These predictions form the basis of the empirical tests that are
developed in the next section.

4.  Data and Empirical Model

4.1 A Model of Department Choice and the Use of Fund-Raising

                                                  In Section 3  we developed our model of contributions in a framework in which there
were fixed costs of using any volunteer labor at all or engaging in any fund-raising.  These fixed
costs may lead many fire departments to choose not to use any volunteers or to engage in any
fund-raising.  In our sample of fire departments, approximately 20% of all departments employ
no volunteers and 54% of all departments do not regularly pursue monetary donations.  The
presence of the fixed cost implies that if contributions of labor and money are used, they will
generally comprise a meaningful percentage of the resources devoted to provision of the public
service.

                                                  To integrate our comparative static analysis into a discrete-choice model that motivates
our empirical analysis, we distinguish between observed volunteer labor contributions, ( V)  and
donations ( D)  and ^latent~ volunteer contributions, (V
*

), and donations, (D
*

).  The ^latent~
contributions, V
                                                                                                    *

                                                                                                         , and D
*

, are the amounts (for the locality) that satisfy (6) and (7). However, for
these to be the actual contributions, V = V
*

 and D = D
*

, it must also be the case that (8) and (9),
the fixed cost conditions, must be satisfied.  Representing V
*

 and D
*

  as linear expressions gives

                                                   V X c M T

                                                             ij ij

p
j j ij

                                                                *

( )
                                                                         = + + + +

                                                                                    a a a a e

                                                                                               0 1 2 3

(12a)

                                                     D X c M T

                                                                ij ij

p
j j ij

                                                                  *

( )
                                                                           = + + + +

                                                                                       b b b b g

                                                                                               0 1 2 3

(12b)
where X

                                                   ij

                                                          denotes characteristics of locality  i  in state j ; M
j

  is a vector of mandates in state j  that
affect fire protection services; and T
j

  is a measure of the existence and extent of tax limitations.

The error terms
                                                                                                      e

                                                                                                            j

                                                                                                                and
g
j

 are distributed with N(0,
S

),

S =

é
ë

ê
ê

ù
û

ú
ú

s s
s s

e eg
eg g

2

2

.
12

 Let

F i i
and i
f e g

, ,
=
denote the cumulative distribution (cdf) and probability density functions (pdf) for these two

error terms.  Then our theoretical results suggest that
a

2

 =

¶

¶

V

c
p

*

> 0 (increase in cost of

professional employees increases potential volunteers), and
a

3

 =

¶

¶

V

T

> 0 and
b

3

 =

¶

¶

D

T

> 0 (tax

limits increase both the potential volunteers and desired monetary contributions).  Then actual

contributions are determined by

                                                   V V X c M T if V F X c M

                                                                                                 otherwise

                                                            ij ij ij
p

j j ij ij
v

ij

P

                                                                       = = + + + + >

                                                                 =

                                                                                                 * *
( ) ,

~

( , ( ))

                                                                                        ,

                                                                                                                     a a a a e

0 1 2 3

                                                                                0

(13a)

                                                     D D X c M T if D F X

                                                                                                       otherwise

                                                                 ij ij ij
p

j j ij ij

D

ij

                                                                           = = + + + + >

                                                                          =

                                                                                                     * *
( )

~

( )

                                                                                              ,
b b b b g

0 1 2 3

                                                                                      0

(13b)

where

                                               ~

                                                                  ( , ( ))

                                             F X c M

G F

G c

                                                         V

                                                                                      ij

                                                                                                              P
p v

v P

=
.  Then using (13a) and (13b) we have

                                                  P(

                                                                V X c M T

                                                                                                 ij

P

j j

                                                                             ( , ( ), )
>0))=

( )

1

1 2 3

- - + + +

F e a a a a

~

( ( ) )

)

F X c M T

V

ij
p

j j

(14a)

and

                                                  P(

                                                                   D X c M T

                                                                                                   ij

P

j j

                                                                               ( , ( ), )
>0))=

( )

1

1 2 3

- - + + +

F g b b b b

~

( ( ) )

)

F X c M T

D

ij
p

j j

 (14b)

where P(.) refers to the probability (cdf) function.  Then differentiating (13a) with respect to T

j

and M

                                       j

                                           gives

                                                     ¶

                                                                  ¶

                                                                   P V

                                                                              T

                                                                                           ij

                                                                                        j

                                                                             ( )

                                                                                                              =

                                                                                                                        f e a
e
( )

3

0

<
(15a)

and

                                                     ¶

                                                            ¶

                                                                 P V

                                                                        M

                                                                                       ij

                                                                                        j

                                                                          ( )

                                                                                                       =

                                                                                                                  f e a

¶

¶
e
( )

2

0

+
æ

è
ç
ö

ø

÷
æ

è
ç
ö

ø

÷ >

F

c
c

M

V

p
p

(15b)

An increase in the level of taxes allowed (less stringent limits) will decrease the probability that a

depart ment uses voluntary labor.  The adoption of a mandate, if it is binding, should increase the

cost of professional employees and therefore increase the probability that a department is

volunteer.  If we differentiate (13b) with respect to T

j

  we have

                                                     ¶

                                                                  ¶

                                                                 P D

                                                                            T

                                                                                          ij

                                                                                     j

                                                                          ( )

                                                                                                           =

( )

                                                                                                                    j g b
g
( )

3

0

>

(15c)

An increase in the level of taxes allowed will reduce the probability that a department engages in

fund-raising.

                                                  Fire departments are categorize d as volunteer, combined, or professional based on the
ex tent that they use volunteers, with volunteer departments using volunteers almost exclusively
and  pro fes sional departments using, at the most, only a very few relative to the number of
professionals they employ. Let TYPE
i

, denote department type with i =1 denoting volunteer; i =2,
combined; and i = 3 is paid.  Assume that for a department to be classified as professional the
number of volunteers must exceed some number,
q

, or V  >
q

 Then modifying (13a) to model the
determination of depart mental type gives

                                                  P(TYPE

                                                                                                    i

                                                                                                       =1) =

( )

F e a a a a

~

( ( ) )

)

F X c M T
V
ij

p
j j

- + + +

1 2 3

 (16a)

                                                  P(TYPE

                                                                                                    i

                                                                                                       =2)=

( )

F e q a a a a

- + + +

( ( ) )

) 1 2 3

X c M T
ij

p
j j

( )

- - + + +

F e a a a a

( ( ) )

) 1 2 3

X c M T
ij

p
j j

 (16b)

                                                  P(TYPE

                                                                                                    i

                                                                                                       =3)=1-

( )

F e q a a a a

- + + +

( ( ) )

) 1 2 3

X c M T
ij

p
j j

                        (16c)

4.2 Data

                                                  To estimate the impact of state mandates on voluntary contributions to public services, a
random sample of 2,970 fire departments in 28 states was compiled from several sources.
13

  The
variables include measures for characteristics of the fire department, the service area, and the
state in which the department is located.  Omission of incomplete observations leaves a sample
of 1,846 complete observations on  fire departments and their service areas.  The summary
statistics reported in Table 1 apply to this subset of complete observations.
14

                                                  Data were compiled from several sources. The 1994 Fire Engineering Directory of

Municipal Fire Departments  provided information on specific fire departments.  From the 1990

Census of Population and Housing  data on the service area were collected.  Tax and Expenditure

Limits on Local Governments  by Mullins and Cox (1995) provided detailed information on the
state-imposed restrictions on local government taxation and expenditures.  State codes and

conversations with individuals in state Fire Marshal offices provided information on pension

requirements and served as an informal check for the information compiled from other sources.

                                                  Inspection of Table 1 reveals significant differences in the localities employing different

types of departments.  Important local characteristics appear to be the community population,

population density, median age of housing structures, and the percentage of housing that is owner

occupied.  Areas relying completely on  volunteer labor tend to be less populous, have slightly

older housing stocks, and have a higher percentage of owner-occupied housing than areas

employing other types of departments.  The areas employing a combination of volunteer and paid

labor are relatively younger, more affluent areas.  The areas employing solely paid fire fighters

are the most urban.  Kruskall-Wallace tests for equality of distributions across department types

confirm a systematic relationship between local characteristics and the type of department

employed.

                                                  55% of the fire departments in the sample classify themselves as volunteer departments.

Another 25% of the departments classify themselves as employing a combination of paid and

volunteer labor.  The remaining 20% of the sample identify themselves as paid departments.

This breakdown is quite similar to the distribution reported in the 1994 Fire Engineering

Directory of Municipal Fire Departments .

15
 The process of merging census data with

observations from the directory seems to have slightly increased the percentages of combination

and paid departments in the sample at the expense of volunteer departments.

                                                  The South, Southwest, and Midwest contain generally similar breakdowns of department

types, with around 55% volunteer, 25% combination, and 20% paid.  The Northwest contains the

highest percentage of combination departments, with almost 50% of departments employing both

volunteers and professional fire fighters.  The region with the smallest percentage of paid

departments is the Northeast, where only 10% of the departments are paid.  All empirical work

includes categorical variables to control for these differences across regions.

                                                  The probit equations reported in Table 2  (specifications 2.1-2.2 ) estimate the impact of
mandates on  the pro ba bi lity that an area employs volunteer fire fighters.  While our results
confirm the theoretical pre dic tion that mandated pensions and TEL  should increase the likelihood
that a department uses vol un teers , only for mandated pensions is the impact statistically
significant.  The coefficients on other variables generally conform to our expectations.  Both
population and population den sity are inversely related to the probability that a department
employs volunteers.  The per centage of housing owner-occupied is directly related to the
probability that a department em ploys volunteers.  Areas with a higher percentage of college
graduates are less likely to employ volun teers in their fire department, consistent with Stinson

(1978) finding that volunteer use is in versely related to opportunity cost.  There appear to be
strong neighbor effects with  the per centage of  departments in the state that are paid inversely
related to the probability of a given department employing volunteers.

                                                  2 . 3 and  2.4  present the estimates of ordered probit equations consistent with (16a) -

(16c).  For these equations we order departments by their reliance on volunteers into three types:

volunteer, combination, and paid.
22

 As predicted, both mandated pensions and TEL  are inversely
related to the probability of employing paid fire fighters.
23

 Furthermore, both effects are sta ti sti -
cally significant and qualitatively meaningful.  As reported in Table 5 , computing the probability
changes at the sample means, we find that the existence of pension mandates increases the pro ba -
bility of a typical area employing a volunteer department by 13%.  TEL  increase the pro ba bility
by 11%.  Furthermore, the existence of pension mandates decrease the probability of the typical
area possessing a combination department by 10%.  TEL  decrease the pro bability by 8%.  Both
pension mandates and TEL  decrease the probability of the typical obser vation employing a paid
department by 3% each.  Given the substantial differences be tween the average area and the
average area with a paid department this impact is rather sur prising.  If we limit our attention to
an area with the typical characteristics of a paid department´s j uris diction, the impact of pension

mandates and TEL  are even more striking.  Pension mandates decrease the probability of such an

area having a paid department by almost 13%.  TEL  decrease this probability by 10%. The

impact of local characteristics and other state -level variables on the deter mination of

departmental type generally conforms to the results of the probit equations as well as our prior

expectations.

                                                  To examine the impact of pension mandates and TEL  on the number of personnel emp -

loyed in a given department we regress the natural log of the number of department personnel on

our set of local and state level explanatory variables with our results reported in  Table 3 .  Each

equa tion is estimated conditional on the department´s type and contains a selectivity correction,

l,
              calculated from the ordered probit equation reported as 3.1 .

24
  While, as predicted, mandated

pensions and TEL  decrease the size of paid fire departments and increase the size of combination

depart ments, only for paid fire departments are the estimated coefficients statistically significant.

The point estimates imply that mandated pensions decrease the size of paid fire departments by

14% while TEL  decrease their size by 18%.  Unexpectedly, our results suggest that volunteer

departments in states with mandated pension laws tend to be 9% larger than similar volunteer

departments in states without these mandates.  While it is tempting to view this as a result of

selectivity bias, the inclusion of
l
 should control for the influence of pension laws on the

department´s type.

                                                  Finally, it should be noted that the results of Tables 2-3  suggest that the cost of providing

man dated pensions are not fully capitalized into wages, that is, fire fighters value these pensions

at less than the cost of provision.  We find this somewhat surprising given that other mandated

ben efits, such as workman´s compensation (Gruber and Krueger (1991)) and maternity leave

(Gruber (1994)) are almost entirely capitalized into wages.

                                                  Table 4  presents the results of probit estimations of the decision to engage in fund-

raising activities as well as Tobit  estimates of the amount of fund-raising. We report one speci fi -

ca tion in which we estimate fund-raising unconditional on the use of volunteer labor ( 4.1  and

4.3 ).  In addition, we incorporate a selectivity correction,
l

, to incorporate the probable
correlation be tween the decision to rely on volunteer labor and the decision to seek monetary
contributions ( 4.2  and 4.4 ).   In our probit results, as expected, TEL  are directly related to the
probability of engaging in fund-raising.  TEL  increase the probability of a typical community
engaging in fund-raising by 10%.   There is also some evidence that mandated pensions are
directly related to probability of engaging in fund-raising.  However, the statistical significance
of the coef ficient for Pension  varies across specifications. The selectivity correction,
l

, in 4.2  is
stati sti cally sig ni ficant, suggesting that these decisions to use volunteers and raise funds are
related.  We interpret the significance of TEL  across all four specifications as strong evidence
that TEL  impact the decision to engage in fund-raising.

                                                  The theoretical model predicts that TEL  will not only increase the probability of
engaging in fund-raising, but will also increase the level of fund-raising.  We test this proposition
by estimating two specifications of a tobit equation  4.3  and 4.4 .
25

  By performing the tobit
procedure, we account for the fact that many departments do not engage in fund-raising at all. As
expected, the coefficient on TEL  is statistically significant and indicates that TEL increase the
level of fund-raising activity of departments. From 4.3 ,  we find the existence of TEL  increase
local fund-raising by about $24,000.  Given the theoretical ambiguity of the prediction of the
impact of mandates on fund-raising, it is not surprising that the estimated coefficients on Pension
are not statistically significant in either 4.3  or 4.4.

                                                  Our investigation of pension mandates and TEL  generally confirms the theoretical
predictions of the model.  TEL  increase both the probability of engaging in fund-raising and the
level of fund-raising activity under taken.  Legally constrained local governments turn to
monetary contributions to make-up lost revenue to maintain service quality at levels consistent

with that desired by the median voter.  The model does not predict an impact of pension

mandates on fund-raising and our empirical work does not generally find a relationship.

26

                                                  The impact of pension mandates and TEL  on department budgets is investigated in Table

6 . The dependent variable for these regressions is the natural log of the department´s operating

budget, reported in thousands.

27
  The regression equations are performed conditional on

department type and include a selectivity correction,
l.
 These regressions are perhaps the most

difficult to interpret  because departments may react to pension mandates and TEL  on at least two

margins that are not held constant in these regression.  First, pension mandates and TEL  may

influence the department´s decisions con cerning capital and service quality. Thus decreases in

the operating budget may be due to decreases in quality, sub stitution into capital (not in the

operating budgets), or substitution into volunteer labor. Given the lack of a direct measure of fire

protection service quality, we are unable to determine if, for example, a decrease in the budget

implies a reduction in quality or whether an increase in the use of volunteer labor (for volunteer

and combination departments) offsets the reduction in the budget.

                                                  For paid departments, mandated pensions are predicted to increase the department´s

budget by about 12%.  This occurs despite the reduction in personnel (department size) reported

in Table 3 .  However, the estimated coefficient is not statistically significant.  TEL  decrease the

budget of a fully paid department by about 28%, consistent with the 18% reduction in personnel

reported in Table 3 .  However, the estimated coefficient is only significant at 13%.  For

combination departments, the estimated coefficients are significant at the 5% level.  Both

pension mandates and TEL  decrease the department´s budget by about 33%, suggesting that these

departments engage in substantial switching between paid and volunteer labor.

28

                                                  The estimated equations for volunteer departments yield unexpected results.  Pension

mandates, which do not apply to volunteer departments, increase the department´s budget by

almost 30%.  TEL  also increase the department´s budget, by about 36%.  While the esti mated

coefficients may suggest an endogeneity problem, the selectivity correction (
l

) should control for
this effect.

7.  Conclusions

                                                  Our examination of TEL  and pension mandates suggests that local authorities in crease
reliance on volunteer labor and monetary contributions in response to TEL  and increase reliance
on volunteer labor in response to pen sion mandates.  The notion that fiscally constrained local
governments seek to supplement budgets with voluntary contributions strikes us as intuitively
appealing.  Furthermore, it accords with recent work by Brunner and Sonstelie (1997), who find
that school districts in California turn to voluntary contributions to by-pass de facto  spending
caps created by the post- Proposition 13  system of financing public education.

                                                  It is our impression that conventional wisdom in the fire fighting community is that local
pop ulation drives decisions concerning the use of volunteers and reliance on fund-raising.  We
find that controlling for the important influence of both population and population density, state
restrictions on local fiscal autonomy do influence local choice over provision and funding
methods.  While the probability changes reported in Table 6  are not overwhelming, they are not
trivial either.  A rich data set of variables allows for the inclusion of many details of the local
service environment.  Given the vast differences between areas relying solely on volunteer labor
and those funding departments fully staffed with professionals, the significance of mandates on
the mix of labor inputs and on funding decisions for local fire protection is striking.

                                                  Our findings seem consistent  with those of Kingma (1989) and Schiff (1985), who find
evidence that public spending does ^crowd out~ private contributions to related activities.  Here,
we find that other government policies, specifically TEL  and mandates, that reduce government
spending or increase the costs of public services increase both monetary and labor (time)
contributions; rather than the crowding out of private contributions with government spending,
we find that reductions in public spending imposed from outside the local j urisdiction result in

partial replacement by increases in private contributions.  Our findings on volunteering might

thus be considered extensions to the existing literature on ^crowding out~ as they suggest that

contributions of time, as well as money,  respond to government policies.

                                                  We also interpret our results as evidence that volunteering and monetary contributions to

public services are sensitive to public service quality and therefore cannot be entirely explained

by a ^warm glowing~ feeling alone.  However, the fact that contributions to fire protection do not

entirely offset budget reductions also implies that the ^warm glowing~ must play some role in the

decision to volunteer or contribute to fire services.

                                                     Finally, the results suggest that evaluation of the impacts of mandates and TEL , both in

terms of their impacts on public service quality and their social costs, are complicated by changes

in both contributions of time and money that may not be considered insignificant.  If the impacts

of mandates and TEL  on public service are at least partially offset by increases in volunteering by

individuals with high opportunity costs, these interventions by the state may be much more costly

than an examination of their impact on public service quality or budgets might suggest.

29
  Given

both the extensive use of mandates and spending limits and a significant use of volunteers in

many public services, research on the use of volunteers and fund-raising in other public services,

particularly education, seems warranted.

Notes

1

          From Lovell and Tobin (1981).

2

            From Gold and Fabricius (1989) and Advisory Commission on Intergovernmental Relations

(1995).

3

        One study that does examine the impact of mandates and tax limits on voluntary contributions is

Brunner and Sonstelie (1997).

4

        Abrams and Dougan (1986) employ a cross-section of observations from 1980 and find no
significant relationship between the existence of TEL  and the level of government spending.

5

                    Our specification of the utility function implies that

¶

¶ ¶

U

D V

=

0

 and suggests there are only
small cross-price elasticities between volunteering and donations, somewhat contrary to the
findings of studies using micro-data such as Brown and Lankford (1992) and Andreoni et. al.

(1994).  However, since our purpose is to generate predictions on the impact of mandates on
donations and volunteering and we are using aggregated, rather than micro-data, this assumption is
relatively innocuous.

6

                        We assume a lump sum tax is used rather than a property or income tax for purposes of
exposition.  The qualitative nature of the results using a property or income tax are the same but
using the lump sum tax allows us to abstract from issues related to labor supply or housing markets.

7

                      Earlier versions included a marginal cost of employing volunteers (c
v

)  While there are un -
doubtedly marginal costs associated with volunteers, in cluding minimal compensation of volunteer
fireman in some states, the very discrete choice of either extensively using volunteers or not using
them suggests that fixed costs are of primary importance.

8

                     Of course the locality must also decide what tax rate it should set for public financing.  An
extension of (5) would be to have the tax rate, as chosen by the median voter, for example, to also
be chosen in the Nash equilibrium.  However, since for our comparative statics, we do not focus on
the endogenous determination of the tax rate we forego any formula modeling of its determination.

9

                  Condition (8) can be obtained by noting that voluntary contributions of labor are used if

  G

                                NT S D F

                                                                                             c

G V G

NT S D
c

                p

j

                                                                                                    j

                                                                                                       n
v

                                                                                                       p

v j
j

n
p

j
j

n
p

                                                     * *
*

*

*

                                                               + + å -

                       æ

                       è

                       ç

                       ç

                       ç

ö
ø

÷

÷

÷

+ å

æ
è

ç

ö
ø

÷ >

+ + å

æ
è

ç
ç
ç

ö
ø

÷

÷

÷

                                                                                                       =

=

=

                                                                                                            1

1

1

10

             Note that if no contributions of labor are accepted, then it is possible that at V
i

 = 0,

dU
dV

i
i

>

0

--
households are willing to contribute labor but it is not desired by the government.  The same is true
if cash contributions are not accepted.

11
           If

                                                                            ( )

                                      - -
æ

è
ç
ö

ø

÷

                               æ

                               è

                               ç
ö

ø

÷
                                                 U

                                                                                 G

                                                                                                        c

G P U

G

c

                                                             GG

                                                                                               P

                                                                                                                 p
v

G

P

p

2

2

< 0 then donations, in the absence of any changes in

taxes,  decrease.  Essentially this condition says that  the increase in marginal utility from the

reduction in the level of public service is less than the decrease in marginal utility due to the

decrease in the marginal product of professional employees.  In the absence of any contributions the

sign of the change in local taxes, sign[dT/dc

P
 ] = sign

( )

- -
æ

è
ç
ö

ø

÷
æ

è
ç
ö

ø

÷
U

G

c

G P U

G

c

GG

P

p
v

G

P

p

2

2

, so if

taxes are expected to increase as a result of the mandate, donations might decrease.

12
                      We allow for the possibility that the error terms,
e
 and
g
, are correlated.  The existence of this

correlation suggests that the efficiency of the estimates might be improved through a seemingly-

unrelated regression procedure such as described in Greene (1996,660-663).  Given the discrete

nature of our dependent variable, this procedure is quite difficult.  Furthermore, as estimating the

equations independently should only reduce efficiency, we are making it harder to reject the null

hypothesises that mandates and TEL  do not affect contributions.

13
             The states included are:  Alabama, Arizona, Arkansas, Colorado, Connecticut, Delaware,

Florida, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Maryland,

Mississippi, Missouri, Montana, New Hampshire, Ohio, Oregon, Tennessee, Texas, Utah,

Washington, and Wisconsin.

14
             Summary statistics are quantitatively quite similar when computed for all available observations.

However, the full sample contained about sixty percent volunteer departments and only fifteen

percent paid departments.

15
           The 1994 Fire Engineering Directory of Municipal Fire Departments  reports that sixty-five

percent of the departments are volunteer, twenty-one percent are combination, and fourteen percent

are paid.

16
           The states in the sample that mandate pension plans for paid fire fighters are Idaho, Illinois, Iowa,

Louisiana, Missouri, New Hampshire, Ohio, and Oregon.  The other twenty states either do not

mandate pension plans specifically for paid fire fighters or require pension plans for both volunteer

and paid fire fighters.

17
             Due to data limitations, this prediction can only be tested for paid departments.  For combination

departments the number of paid fire fighters is not known.

18
           The states in the sample that do not impose these financial  restrictions  on municipal

governments are Connecticut, Georgia, Maine, New Hampshire, Tennessee, and Wisconsin.

19
             Industrial Earnings  is measured at the county level.

20
             These variables may also control for otherwise unobserved variation in state´s involvement in

local fire protection.

21
             Bogart (1991) shows that the treatment of special taxing districts and other quasi-government

agencies can be an important statistical consideration when estimating the demands for local public

services.

Duncombe, William.  1991.  "Demand for Local Public Services Revisited:   The Case of Fire

                                                  Protection."  Public Finance Quarterly  19: 412-436.

________________.  1992.  "Costs and Factor Substitution in the Provision of Local Fire

                                                  Services." The Review of Economics and Statistics   : 180-184.

________________ and J ohn Yinger.  1993.  "An Analysis of Returns to Scale in Public

                                                  Production, with an Application to Fire Protection,"  Journal of Public Economics  52:

                                                  49-72.

________________ and J effrey Brudney.  1995.  ^The Optimal Mix of Volunteer and Paid Staff

                                                  in Local Governments:  An Application to Municipal Fire Departments,~  Public

                                                  Finance Quarterly  23: 356-384.

Elder, Harold.  1992.  ^Exploring the Tax Revolt:  An Analysis of the Effects of State Tax and

                                                  Expenditure Limitation Laws,~  Public Finance Quarterly   20:  47-63.

Figlio, David.  1996.   ^Did the ‘Tax Revolt´ Reduce School Performance?~ forthcoming,

                                                  Journal of Public Economics

___________ and Arthur O´Sullivan. 1996.  ^Do Local Governments Respond Strategically to

                                                  Tax Limits?~   Working Paper.

Freeman, Richard.  1996.  ^Working for Nothing:  The Supply of Volunteer Labor~  National

                                                  Bureau of Economic Research. Working Paper 5435.

Gold, Steven D. and Martha A. Fabricius.  (1989). (1989)  How States Limit City and County

                                                  Property Taxes and Spending , National Conference of State Legislatures,  LFP #67,

                                                  Denver, CO.

Greene, William.  1993.  Econometric Analysis ,  New York:  Macmillan Publishing Company

Gruber, J onathan, and Alan Krueger.  1991.  ^The Incidence of Mandated Employer-provided

                                                  Insurance:  Lessons from Workers´ Compensation Insurance,~ in. David Bradford, ed.

                                                  Tax Policy and the Economy Cambridge , MA:  MIT Press, 1991. pp 111-144.

Gruber, J onathan.  1994.  ^The Incidence of Mandated Maternity Benefits,~  American Economic

                                                  Review  84:  622-641.

J eon, B. Phillip and Mark Berger.  1996.  ^The Demographic Cycle and Optimal Schooling

                                                  Choices,~  Southern Economic Journal, 63:  301-311.

Kingma, Bruce Robert. 1989.  ^An Accurate Measurement of the Crowd-out Effect, Income

                                                  Effect, and Price Effect for Charitable Contributions,~ Journal of Political Economy , 97:

                                                  1197-1207.

Lovell, Catherine and Charles Tobin.  1981. ^The Mandate Issue,~ Public Administration

                                                  Review , 318-331.

Maddala, G.S.  1983.  Limited Dependent and Qualitative Variables in Econometrics .

                                                  Cambridge:  Cambridge University Press.

McChesney, Fred.  1986.  "Government Prohibitions on Volunteer Fire Fighting in Nineteenth-

                                                  century America:  A Property Rights Perspective,"  Journal of Legal Studies  15:  69-92.

Menchik, Paul L. and Burton A. Weisbrod. 1987.  ^Volunteer Labor Supply,~ Journal of Public

                                                  Economics , 32:  159-83.

Mullins, Daniel and Kimberly Cox.  1995.  State Tax and Expenditure Limits on Local

                                                  Governments.   Washington, DC:  Advisory Commission on Intergovernmental Relations.

O´Sullivan, Arthur, Terri Sexton, and Steven Sheferin.  1995.  Property Taxes and Tax Revolts:

                                                  The Legacy of Proposition 13.   New York:  Cambridge University Press.

Perkins, Ken.  1987.  ^Volunteer Fire Departments:  Community Integration, Autonomy and

                                                  Survival,~ Human Organization   46:  342-348.

Perkins, Ken and J ohn Benoit.  1995.  The Future of Volunteer Fire and Rescue Services:

                                                  Taming the Dragons of Change .   Oklahoma State University:  Fire Protection

                                                  Publications.

Poterba, James and Kim Rueben.  1995.  ^The Effect of Property-Tax Limits on Wages and

                                                  Employment in the Local Public Sector,~  American Economic Review  85:384-389.

Preston, Anne, and Casey Ichniowski, 1991.   ^A National Perspective on the Nature and Effects

                                                  of the Local Property Tax Revolt, 1976-1986,~  National Tax Journal  44:123-145.

Rhine, Sherrie L.  1989.  ^The Effect of State Mandates on Student Performance,~ American

                                                  Economic Association  Papers and Proceedings , 79(2):  231-235.

Schiff, J erald.  1985.  ^Does Government Spending Crowd Out Charitable giving?~  National

                                                  Tax Journal   38:  535-546.

Simpson, Charles R.  1996.  ^A Fraternity of Danger:  Volunteer Fire Companies and the

                                                  Contradictions of Modernization,~  American Journal of Economics and Sociology   55:

                                                  17-52.

Stinson, Thomas.  1978.  "Household Allocation of Voluntary Labor in the Production of Fire

                                                  Protection:  Minnesota Evidence," American Journal of Agricultural Economics  60: 331-

                                                  337.

Summers, Lawrence.  1989.  ^Some Simple Economics of Mandated Benefits.~  American

                                                  Economic Review .  79:  177-183.

Thompson, Alexander and Barbara Bono.  1992.  ^Alienation, Self-Actualization and the

                                                  Motivation for Volunteer Labor,~  Review of Radical Political Economics . 24:115-123.

________________________________.  1993.  ^Work Without Wages:  The Motivation of

                                                  Volunteer Fire Fighters,~  American Journal of Economics and Sociology   J uly:  323-

                                                  343.

Table 1:  Summary Statistics by Department Type

        Variable  Description All Departments Volunteer Department Combination Department Paid Departments Comments

Number of Observations 1,846 1,019 477 350

                                  Population 21.72

(65.69)

4.56

(6.66)

15.79

(20.36)

79.79

(130.92)

Population of the service area in

1,000´s (reported by  department)

                                           Density 894

(1,570)

105.72

(1,258.06)

82.08

(376.56)

62.71

(122.70)

Population per sq. mile of service

area

                                                  Staff 55

(99)

35

(27)

44

(31)

130

(211)

No. of fire fighters and officers in

department

                                         Stations 2.59

(10.75)

1.34

(1.06)

2.03

(1.735)

6.99

(24.16)

No. of stations

                                            Budget 1,611.90

(6,356.53)

66.57

(156.90)

686.80

(876.97)

7,319.815

(13,200)

$1,000´s

                             Fund-raising 46.42

(49.89)

65.46

(47.57)

29.35

(45.58)

14.29

(35.04)

Percent of departments that

engage in fund-raising

                         Fund-raising |

                 Fund-raising > 0

17.67

(66.48)

12.80

(25.50)

36.02

(126.61)

80.89

(264.82)

Fund-raising  in $1,000´s

conditional on performing some

       Fund-raising/ Budget 12.05

(24.17)

20.66

(28.96)

2.53

(10.66)

0.54

(5.97)

Percent of budget from fund-

raising

                              House Value 64.86

(49.29)

56.18

(44.86)

80.239

(61.55)

69.25

(35.21)

Median value of owner occupied

housing, in $1,000´s

                                  House Age 1961.33

(11.41)

1959.2

(11.7)

1965.2

(10.7)

1962.1

(10.1)

Median year housing built

                                           Income 26.09

(10.62)

24.52

(97.72)

29.24

(12.61)

26.39

(8.93)

Median household income, in

$1,000´s

                                            Tenure 63.34

(21.91)

66.46

(22.59)

61.00

(21.66)

57.44

(18.40)

Percent of housing owner-

occupied

                          Self Employed 3.79

(4.76)

4.08

(5.14)

3.36

(2.17)

3.52

(5.94)

Percent of residents self-

employed

                                                Black 9.02

(16.40)

7.01

(15.71)

8.21

(14.78)

15.95

(18.54)

Percent of residents that are

African-American

                                          College 19.84

(10.97)

16.37

(8.82)

23.55

(12.42)

24.89

(10.93)

Percent of residents with at least

an associates degree

                                Blue Collar 15.70

(7.46)

17.38

(7.81)

14.08

(5.54)

13.01

(7.43)

Percent of residents in selected

blue-collar occupations

            Industrial Earnings 22.14

(12.92)

22.77

(13.63)

22.20

(12.49)

21.25

(11.36)

Percent of county earnings

attributed to manufacturing

                                                                                                                       Table 2: Determinants of Volunteer Use  and Department Type
1,2

                     Explanatory

                                Variable

Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

                   Specification (1) (2) (3) (4)

                         Procedure/

Dependent Variable

Probit

Y = 1 if volunteers> 0 else 0.

Ordered Probit

Y=1 if Volunteer, 2 if Combination;  3
if Paid

                                  Pension 0.3758**

(2.51)

0.4067***

(2.74)

-0.3416***

(3.34)

-0.3464***

(3.41)

                                         Limit 0.1463

(0.85)

0.1718

(1.00)

-0.2886***

(2.60)

-0.2936**

(2.65)

              Fire Protection

                                   District

0.4256*

(1.81)

----- -0.0700

(-0.51)

-----

                 L(Population) -0.7889***

(-13.25)

-0.7757***

(13.20)

0.7046***

(19.10)

0.7023***

(19.18)

                         L(Density) -0.2700***

(6.18)

-0.2822***

(6.54)

0.2214***

(8.41)

0.2244***

(8.74)

                         House Age 0.0291***

(4.53)

0.0294***

(4.57)

-0.0137***

(3.40)

-0.0139***

(3.44)

           L(House Value) 0.2051

(0.96)

0.2435

(1.14)

0.2197

(1.60)

0.2167

(1.58)

                          L(Income) -0.0225

(0.50)

-0.0260

(0.58)

0.049*

(1.76)

0.0498**

(1.71)

                                    Tenure 0.0225***

(5.69)

0.0230***

(5.84)

-0.0179***

(7.04)

-0.0180***

(7.08)

                                  College -0.0082

(1.21)

-0.0092

(1.37)

0.0024

(0.51)

0.0024

(0.516)

                                        Black -0.0041

(1.15)

-0.0044

(1.23)

0.0036

(1.45)

0.0040

(1.60)

               Self-employed -0.0235

(1.17)

-0.0241

(1.73)

0.0105

(1.10)

0.0106

(1.12)

                        Blue Collar 0.0081

(0.90)

0.0075

(0.83)

-0.0082

(-1.38)

-0.0083

(1.39)

   Industrial Earnings -0.0032

(0.70)

-0.0039

(0.86)

-0.0034

(1.16)

-0.0033

(1.14)

       Paid-departments -0.0671***

(5.96)

-0.0650***

(6.14)

0.0471***

(6.77)

0.0475***

(6.85)

                                Districts -0.0067

(1.46)

-0.0065

(1.42)

0.0118***

(3.87)

0.0117***

(3.833)

                   State Income 0.3138***

(4.91)

0.3214***

(5.05)

-0.3242***

(-7.74)

-0.3265***

(7.84)

                               Constant -58.7782***

(4.69)

-59.4875***

(4.75)

--- ---

                 Ancillary One

                                       (S.E.)

--- --- -29.3764

(7.86)

-29.68

(7.84)

               Ancillary Two

                                       (S.E.)

--- --- -27.9086

(7.86)

-28.2122

(7.83)

          Log Likelihood

                                                                                                 0

-896.49 -896.49 -1832.98 -1832.98

             Log Likelihood -416.35 -418.06 -1076.00 -1077.13

                                             LRI 0.54 0.53 0.41 0.41

1

     All equations also included categorical variables for regions.  Sample size in all specifications is 1846.
2

  In
all tables *** denotes significance at 1%; ** at 5%; and * at 10* in two-tailed tests.

Table 3:  Determinants of Department Size

1

      Explanatory Variable Volunteer Combination Paid

           Dependent Variable L(Department

Personnel)

L(Department

Personnel)

L(Department

Personnel)

           No. of Observations 1003 471 336

                                            Pension 0.0932***

(2.68)

0.0254

(0.41)

-0.1453**

(1.95)

                                                    Limit -0.0045

(0.12)

0.0210

(0.31)

-0.1845**

(2.06)

 Fire Protection District 0.0849**

(1.75)

0.3223***

(4.44)

-0.1094

(0.77)

                           L(Population) 0.1726***

(8.98)

0.2951***

(12.08)

1.1283***

(22.86)

                                     L(Density) -0.0613***

(6.51)

-0.0320*

(1.76)

0.1704***

(4.73)

                      L(House Value) 0.2052***

(4.90)

0.1655**

(2.25)

0.1346

(1.32)

                                      L(Income) -0.0176

(1.59)

0.0194

(1.31)

0.0038

(0.16)

                                               Tenure 0.0053***

(5.44)

0.0012

(0.77)

-0.0096***

(4.17)

                                             College -0.0037**

(1.99)

0.0016

(0.59)

0.0023

(0.72)

                                                   Black -0.0013

(1.51)

-0.0003

(0.19)

0.0049***

(3.18)

                           Self-employed -0.0020

(0.86)

-0.0084

(0.80)

0.0038

(0.92)

                                  Blue Collar 0.0003

(0.21)

0.0105**

(2.10)

0.0011

(0.34)

            Industrial Earnings 0.0015

(1.61)

-0.0001

(0.04)

-0.0009

(0.37)

                 Paid-departments -0.0128***

(4.54)

-0.0130***

(3.15)

0.0163***

(2.67)

                                           Districts -0.0020*

(1.95)

-0.0026

(1.40)

0.0037

(1.53)

                               State Income 0.0681***

(4.27)

0.0286

(1.18)

-0.1765***

(4.65)

                                                            l

                                                                    3
-0.2375***

(3.71)

0.1628

(1.28)

0.9992***

(7.47)

                                          Constant 1.4140***

(4.56)

1.9277***

(4.30)

0.8278

(1.36)

           Adjusted R-Squared 0.50 0.41 0.85

                                      Root MSE 0.355 0.428 0.409

1
    All equations also included categorical variables for regions.

2
 House Age  is omitted for identification

purposes.

                                                            3
                                                                The appropriate
l
 for each department type is computed using specification 2.3 .

                                                                Table 4 :  The Decision to Engage in Fund-raising and Determinants of Fund-raising
1

    Explanatory Variable Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

Estimated

Coefficient

(Z Score)

                             Specification (1) (2) (3) (4)

   Procedure/Dependent

                                         Variable

Probit

Y = 1 if fund-raising>0; 0 else

Tobit

Y=Amount of Fund Raising ($1,000)

                                          Pension 0.1918*

(1.85)

0.0851

(0.81)

8.54

(1.32)

4.08

(0.63)

                                                  Limit 0.2787**

(2.39)

0.2966**

(2.54)

24.05***

(3.27)

25.43***

(3.46)

                      Fire Protection

                                            District

-0.5423***

(3.65)

-0.6030***

(4.06)

-21.32**

(2.19)

-24.66**

(2.52)

                         L(Population) -0.2362***

(6.96)

-0.0726*

(1.68)

-7.01***

(3.27)

-0.1577

(0.06)

                                   L(Density) -0.1282***

(5.00)

-0.0769*

(2.83)

-4.14**

(2.53)

-2.31

(1.36)

                     L(House Value) 0.1178

(0.85)

-0.0842

(0.65)

13.39

(1.55)

4.16

(0.51)

                                House Age
                                                                                             2

-0.0001

(0.02)

---------- 0.003

(0.01)

----------

                                    L(Income) -0.0288

(0.95)

-0.0297

(1.00)

-0.63

(0.33)

-0.58

(0.31)

                                             Tenure 0.0124***

(4.54)

0.0068**

(2.36)

1.03***

(6.31)

0.81***

(4.71)

                                           College -0.0100***

(1.93)

-0.0045

(0.87)

-0.47

(1.46)

-0.22

(0.68)

                                                 Black -0.0057**

(2.16)

-0.0042

(1.52)

-0.27

(1.60)

-0.19

(1.11)

                         Self-employed 0.0031

(0.41)

0.0168*

(1.90)

0.47

(0.11)

0.42

(1.00)

                                Blue Collar 0.0081

(1.40)

0.0070

(1.16)

0.18

(0.55)

0.16

(0.48)

          Industrial Earnings 0.0063**

(2.14)

0.0062**

(2.09)

0.14

(0.78)

0.12

(0.65)

               Paid-departments -0.0063

(0.86)

0.0076

(0.97)

-1.19**

(2.55)

-0.70

(1.45)

                                         Districts 0.0066**

(2.08)

-0.0047

(1.46)

-0.60***

(3.03)

-0.53***

(2.65)

                             State Income 0.1214***

(2.82)

0.0667

(1.48)

9.28***

(3.39)

7.25***

(2.60)

                                        Constant -2.5471

(-0.33)

-0.9732

(1.15)

-268.78

(0.56)

-204.95***

(3.91)

                                                           l
                                                                  3

----- -1.01***

(5.72)

----- -38.57***

(4.08)

                    Log Likelihood

                                                                                                         0

-1109.04 -1109.04 --- ---

                       Log Likelihood -908.76 -888.70 --- ---

                                                      LRI 0.18 0.20 --- ---

                        Estimated S.E.

                                                 (S.E.)

--- --- 70.67

(2.03)

70.90

(2.05)

                             Chi-Squared 400.56 440.68 207.23 227.09

1

     All equations also contain categorical variables for region.
2

House Age is excluded from specifications (2)
and (4) for identifications purposes.
3 l

 is computed from 2.1 .

                                                                                Table 5:  Impact of Mandates and TEL  on Department Type and Fund-raising

  Computed at means for

                       all departments

D
 Prob (Type = 1)

D
 Prob (Type = 2)

D
 Prob (Type = 3)

D
 Prob (Fund-

raising > 0)

                                            Pension 13.09 - 10.03 -3.06 7.22

                                                    Limit 11.47 - 8.18 -3.29 9.78

  Computed at means for

 Volunteer Departments

                                            Pension 6.24 -5.91 -0.35 7.42

                                                    Limit 6.21 -5.50 -0.40 10.49

  Computed at means for

                              Combination

                                 departments

                                            Pension 12.74 -5.43 -7.31 6.32

                                                    Limit 10.01 -3.04 -6.70 8.34

  Computed at means for

                 Paid departments

                                            Pension 2.92 10.06 -12.99 4.01

                                                    Limit 1.74 8.10 -10.34 4.88