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Abstract

In an effort to close the gap between limited revenue and increasing operating expenses, more than 30 percent of U.S. public transit agencies that receive federal transit subsidies employ a contracting strategy to provide fixed-route bus transit service. 

This paper presents an empirical study to examine the factors that affect transit agencies’ choices in the level of contracted fixed-route bus service as a first-stage analysis that leads to an examination of whether or not and how contracting improves cost efficiency in bus service operation.  The consideration of both contracting decision making and the effects of contracting on cost efficiency addresses the endogeneity problem between these two factors.  Specifically, the analysis in this first-stage analysis specifies and tests an econometric model in which economic, political, and institutional factors as well as transit systems’ operating and funding characteristics are taken into account to explain transit agencies’ choice in the level of contracted service. 

The analysis uses a large set of cross-sectional time-series (pooled) data over the nine-year period from 1992 to 2000, constructed from the National Transit Database administered by the Federal Transit Administration.   Because of the unique distribution of a dependent variable of level of contracted service, a multinomial logit model was selected to evaluate the significance and effect of each influential factor after results were compared to among multinomial logit, logit, and tobit models, each of which has a specific form of dependent variable.  

The analysis results show that it is important to distinguish agencies that contract out only a small portion of their service from those that contract out all service since different sets of factors determine the level of contracting an agency chooses.  Large agencies, whose contracting decisions are more economic and managerial and less subject to political and institutional factors, tend to contract out only part of the service, and thereby are likely to adjust their overall size to offset diseconomies of scale and to increase the operating efficiency of in-house service.  In contrast, small agencies, whose decisions are also influenced by institutional factors (agency type, structure of board of directors, and state laws governing local governments) as well as some economic factors, tend to contract out all service.
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1. Introduction  

US public transit agencies, after experiencing federal subsidization of transit service and an significant decline in service productivity in the 1970s, began to contract out their service operation to private firms in the early 1980s.  The Reagan administration significantly reduced federal subsidies and promoted the private sector involvement in the provision of transit service.  In response to a widening gap between fiscal revenues and operating expenses, state and local public transit agencies turned to one of privatization strategies, contracting, which allows public agencies to maintain control of the policy decisions about service quality and quantity, such as service coverage, operating hours, and headways, while outsourcing operation and/or maintenance.

Contracting has been increasing its importance in the provision of fixed route bus transit service in the US.  In 2003, almost 40 percent of the 518 US public transit agencies that received federal subsidies and provided fixed-route bus transit services contracted out at least some of their service. US Public transit agencies as a group spent $2.1 billion (or 15 percent of the total operating expenses of $13.8 billion) for operating contracted bus service, while they spent $11.7 billion for operating in-house service.  Over the twelve-year period from 1992 to 2003, the total amount expense spent on contracted bus service reached approximately $11.8 billion.
  


At the same time, the US is far behind in terms of privatization of public transit service, compared to other nations in the rest of the world, such as UK, the Netherlands, South Africa, Brazil, and Japan that have been moving toward more advanced privatization strategies.  And the majority of bus service in the US is still provided in-house at transit agencies.  The percentage of vehicle revenue miles traveled in purchased (or contracted) service makes up only 5.9 to 9.3 percent between 1992 and 2000, and has not significantly increased after 1993.


This paper untangles the complex transit agencies’ decision making regarding contracting, taking into account various economic, political, and institutional factors that existing explanations and hypotheses in the transportation planning, public finance, and political economy literatures recognize to be influential in policy-making.  In details, this paper explores questions; What factors determine the level of contracted service that an agency selects?  An analysis of agencies’ decision regarding contracting is important for an examination of the effects of contracting on cost saving or cost efficiency improvement because of the endogeneity between agencies’ decision making for contracting and cost efficiency.  Improving cost efficiency can be a motivation for transit agencies to contract while contracting can affect cost efficiency in providing service.  Not only do the motivations behind the decision to outsource differ between agencies, but the intended goals for contracting will also differ based on those motivations.  

In the next section, I begin with a discussion of each of the various factors that may influence the decision about whether to outsource fixed-route bus transit service.  Then I provide a review of the past studies for the hypotheses of the potential determinants of contracting, operationalization of variables, and analysis results in the regression analysis.  In Section 3, I describe the improvements I make upon the past studies, the decision-making model, the variables that are included in the model, and their data sources.  I pay particular attention to the characterization of a dependent variable (that is, how best to represent the level of contracting) because this variable has significant ramifications for the analytical method and results in the analysis method and results.  Section 4 provides analysis results.  I examine the full decision-making model to explore the determinants of agencies’ decision making, using the unordered multinomial logit model, which is selected as the best model among the four different regression models compared: a logit model with cross-sectional time-series (CSTS) data, an unordered multinomial logit model with CSTS data, a Tobit model with CSTS data, and a logit model with panel data (i.e., a random effects model).  The last section of the paper provides the summary of findings and concluding remarks.
2. Examination of the literature on the economic effects of transit contracting
Literature from the transportation planning and political economy fields shows that public agencies are influenced by an array of factors that both support and oppose privatization of public service.  Agencies’ reasons for contracting or not contracting services can be political and institutional as well as economic.  The theory of contracting suggests that contracting creates incentives for contractors to lower costs of providing service compared to in‑house provision by public agencies under particular conditions, such as competitive bidding, well‑designed contracts, and adequate oversight (Savage 1986; Black 1991; O'Looney 1998; Sclar 2000) SEQ CHAPTER \h \r 1.
  This theory of contracting solves the inefficiency and ineffectiveness of publicly provided transit service, for which the causes are said to include swollen bureaucracies with redundant staff; high labor costs due to stringent work rules and limited use of part time workers; and political pressure to provide service regardless of whether it is cost-efficient or cost-effective (Black 1995).  


In contrast, public agencies’ policy decision are affected not only by economic factors but also by political, fiscal, institutional, and transit-system factors (Berechman 1993).  For example, an agency may not contract out even when it is likely to reduce costs and improve cost efficiency within contracted service, because concessions granted to unions as part of the contracting negotiation could make service overall much more expensive, or because elected officials on the board think keeping in-house service would foster political support.  On the other hand, an agency may be uncertain about the economic effects of contracting, but may still decide to contract out because decision makers prefer a small government directly providing less public service. 

In this section, I discuss the potential determinants of public agencies’ decisions regarding contracting out fixed‑route bus transit service, review the past regression studies regarding how past studies have measured these factors in their analyses and their findings, and provide an explanation of how these factors will be measured in my own analysis.  It should be noted that the discussion of each variable is limited in this paper for two reasons: 1) a main focus on an examination of relative importance of various factors, and 2) limited space.  The full discussion is available in my dissertation (Iseki 2004).

2.1. 
Motivations for Contracting and Direct Service Provision: Economic Factors

Among the variety of economic considerations that an agency must face, there is a particular set of economic factors that may significantly influence agencies’ decisions regarding contracting.  Table 1 provides a summary of the influence that nine economic factors have on an agency’s decision to contract or not to contract, including the hypothesis behind each factor relative to the contracting decision, the expected sign, and the variables used to measure each factor in the past studies and in this study.  
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HYPOTHESIS

EXP. 

SIGN

ECONOMIC FACTORS

Past Studies

This Study

1)

Revenue 

flexibility

The less flexible an agency budget, the 

more likely an agency is to contract to 

seek more cost-effective provision of 

services.

_

federal subsidies per 

unit of service, 

(agency type)

federal subsidies 

as a proportion of 

total subsidies

2)

Variability of 

funding

The higher the variability in agency 

funding, the more likely an agency is to 

contract out service to transfer risks to 

private firms

+

dedicted funding, 

(agency type)

total funding 

variability, 

dedicated funding

3)

Variability in 

costs

The more variable the operation and 

maintenance costs, the more likely an 

agency is to contract out to transfer risk to 

another agent.

+

average growth rate 

in population and 

service area

total operating 

variability

4)

Costs of service 

failure

The larger the cost associated with 

contracted service failure, the less an 

agency contracts out services.

-

No. of contractors in 

the region

n/a

5)

Asset specificity

The more specific the physical or human 

capital investment is to a particular project 

or service, the less likely it is that the firm 

will contract out the activity

+

fleet size, ridership, 

median vehicle size

n/a

6)

Wage difference

The larger the wage difference between 

public and private sectors, the more likely 

an agency is to contract out its services.

+

difference in 

transportation 

workers’ wage 

between private and 

public sectors 

bus operator 

wage, wage 

difference 

between private 

and public 

sectors 

7)

Economies of 

Scale

no 

a priori

 assumption

n/a

fleet size, vehicle 

hours provided

Max. no. of 

vehicles in 

operation

8)

Operation 

efficiency

The less efficient the labor and vehicle 

utilzation, the more likely an agency is to 

contract out transit services

_

n/a

peak-to-base ratio

9)

Service quality

The lower the service quality of in-house 

operation, the more likely it is that 

agencies contract out transit service.

_

n/a

n/a

MEASUREMENT

Table 1
Economic Factors Related to Contracting Decision

1. Revenue flexibility

Revenue flexibility refers to the constraints on the amount of funding in an agency’s budget, such as debt limits, as well as to constraints on the use of that funding, such as funding that must be used to provide transportation services versus funding provided to support public services in general.  The flexibility of an agency’s funding has an effect on whether it must strive towards greater cost-effectiveness, and thus will pursue a contracting strategy: Agencies that have inflexible budgets are more likely to seek more cost‑effective provision of services, and therefore are more likely to engage in contracting practices.  “Hard budget” that Kornai (1979) discusses sets a definite limit on funding and provides less flexibility for an agency’s activities.  

Most arguments about revenue flexibility in past studies relate flexibility to one of two things: to the type of funding that each transit agency receives, because flexibility varies among different funding types; or to the type of agency, because different agencies receive different amounts of various funding (Reja 1999; Pucher, Markstedt, and Hirschman 1983; Giuliano and Teal 1987).  Regarding type of funding, studies generally hypothesize that agencies with more federal subsidies are less likely to contract with private providers.  Federal subsidy is considered highly flexible for its less oversight by the sponsoring agency.  Transit agencies, therefore, can exercise greater discretion in spending federal subsidies than is permitted with local and state subsidies (Reja 1999; Pucher, Markstedt, and Hirschman 1983).  

Reja (1999) included federal operating subsidy per vehicle mile in his analysis, and found that federal subsidy reduces the likelihood of contracting in transit agencies.  While we can hypothesize that city and county transit agencies are more likely to engage in contracting because these agencies have more budget constraints) than consolidated agencies or special districts with funding and operating authority (Giuliano and Teal 1987), no study to-date has tested this hypothesis, perhaps due to the absence of comprehensive data on transit agency type.

Assuming that the relative amount of funding from different sources determines revenue flexibility, I use a variable of federal subsidy as a proportion of total subsidies.  This approach differs from that of previous studies, which tended to measure subsidy levels based on unit of service provided.  
2. Variability in Funding

Variability in funding influences the agency decision about contracting via risk management.  The greater the variability in available funding an agency faces from one year to the next, the greater its risk in providing a given level of service.  An agency facing high variability in funding, therefore, has a greater incentive to contract out service and thereby transfer some of this risk to private firms (Teal 1988).  Funding source affects funding variability since the level of available funding varies depending on funding source.  Therefore, I hypothesize that transit agencies with a greater proportion of dedicated subsidies are less likely to contract out, since dedicated funding is more stable over time.  In addition, politicians have less incentive to reduce service costs when taxes are earmarked for transit service and politicians do not see opportunities to transfer cost savings from transit service to other public services or to reduce the overall local tax burden for political gains (Teal 1989).


Agency type is related to variability because different agencies receive different levels of various funding. Taking into account that regional transit authorities have more dedicated funding from taxes earmarked for transit service, more control over both the policies and operation of service, and fewer incentives to minimize operating costs, I hypothesize that regional transit authorities are less likely to contract out than other types of agency for minimizing operating costs (Giuliano and Teal 1985; Teal and Giuliano 1986; Teal 1985).  I also hypothesize that agencies with a higher proportion of funding from local and state sources will be more likely to contract out their services.  Since monetary savings from contracting in local and state general funds can be used to provide other public services or to keep taxes low, policymakers are more likely to consider the opportunity cost of these funds, and as a result, will increase the level of contracting (Giuliano and Teal 1985; Teal 1985).  Reja (1999) included dedicated operating subsidy, local subsidy, and state subsidy per vehicle mile in his analysis, and found that a greater proportion of dedicated funding in an agency budget reduces the likelihood of contracting while local and state subsidies increase it.  Luger and Goldstein (1989) included the proportion of dedicated funding (earmarked tax) in the analysis, but did not find it statistically significant.  


This study includes variables to measure the average variation in the total funding over two, three, and five-year intervals prior to a given year as percentage of the total funding of a given year.  In addition, as in the case of revenue flexibility, this study also uses federal subsidy as a proportion of total funding, assuming that the overall variability in funding is determined by the relative role of different funding.
3. Variability in Costs

Variability in the costs of providing public transportation services can be another incentive for agencies to contract out.  I hypothesize that the more variable operation and maintenance costs in prior fiscal years are, the more likely an agency is to contract out, so as to transfer risk to another agent.  For example, fuel price is subject to the fluctuations of a market economy, and can vary significantly.  


The quantity of labor input and service output can vary significantly due to the demand for service increase in terms of service hours, service frequency, and service area.  Taking into account that change in transit demand affects the level of transit service supply (e.g. labor input) and therefore affects operating costs well, one can hypothesize that the faster the demand for service grows, the more likely an agency is to contract out new or expanded services to reduce budgetary pressures (Giuliano and Teal 1985).  This is particularly true when agencies are uncertain about the future availability of resources to provide additional services (Webster 1988).  Luger and Goldstein (1989) tested variables of average growth rate in population and service area as a proxy for fiscal stress, but found them to be statistically insignificant.

This study considers two direct measures of cost variability in prior fiscal years in its analysis of the decision to contract out: the variation in the total modal expense and the average variation in total operating expense.  Each is calculated over five-year intervals prior to a specific year, and is expressed as a percentage of the total expenses of a specific year. 
4. Costs of Service Failure

Policy makers consider transit service an indispensable service to transit dependents, and one that an agency must provide without any interruption.  I hypothesize that, other conditions being equal, the larger the cost associated with contracted service failure, the less an agency will tend to contract out services.  Therefore, if an agency is aware of a substantial risk associated with outsourcing, it is unlikely to proceed with a contracting scheme.  


To reduce the risk associated with contracting, an agency needs to conduct a careful market analysis; For example, an agency ensures that there is a sufficient number of qualified contractors with good credentials and past experience (Tomazinis and Takyi 1989).  Based on this reasoning, I hypothesize that the more contractors there are available in a region, the greater the possibility of finding a replacement contractor, and the more likely an agency is to contract out its service.  

Nicosia (2002) used the number of contractors not as a variable for costs of failure, but as a measure of competition in the region in the year prior to her analysis, and found that the greater the number of contractors in a region, the more a transit agency contracts out.  However, the number of contractors who appeared in the NTD in a previous year in Nicosia’s study does not adequately capture the number of potential contractors, given that there are several nationwide transit service companies, such as ATC/Vancom, Ryder, and Laidlaw, and that small transit firms may be able to enter the market if bidding requirements are flexible.  The arguments behind the importance of service failure are interesting and compelling.  However, because of a lack of appropriate variables, this study does not test the service-failure hypothesis.
5. Asset Specificity

Asset specificity—“the characteristic of a production input that describes the degree to which this input would maintain its value in another production process (O'Looney 1998)”—creates a bilateral relationship in which contracting parties are locked in contracts and are disadvantaged if contracts are not executed (O'Looney 1998).  A party that does not hold specific assets and can act in its own self-interest can increase opportunism costs when it sees that the other party has invested sunk costs into assets that have little value in other uses (O'Looney 1998; Williamson 1985).  I hypothesize that the more specific the physical or human capital investment is to a particular project or service, the less likely it is that the firm will contract out the activity.    

Reja (1999) and Nicosia (2002) hypothesize that the larger the vehicle size in fixed-route bus service the less likely it is that an agency contracts out, assuming that the asset specificity increases with the vehicle size in operation.  However, variables that Reja used— fleet size (the number of vehicles in operation) and annual ridership—are not appropriate to measure asset specificity.  The median vehicle capacity for fixed-route bus transit service that Nicosia used is also questionable for two reasons.  First, the variation in the level of asset specificity within bus transit service may not be as much as Nicosia expected, since most transit agencies purchase standard buses to take advantage of federal capital subsidies.  Second, since many transit agencies procure buses and lease them to contractors, asset specificity may not be relevant to outsourcing fixed-route bus transit service.  Since there is no appropriate variable readily available in the analysis of only fixed-route bus service, this study does not test the hypothesis of asset specificity.

6. Wage Differences

A general consensus among transportation planners and economists indicates that agencies are more likely to contract out their services when doing so produces significant cost savings.  Specifically, I hypothesize that the larger the wage difference between the public and private sectors, the more likely it is that an agency will contract out its services because more significant cost savings can be expected from contracting.  Given that labor costs make up a large share (almost seventy percent) of total operating expenses, the wage difference between public and private sectors may be very relevant to cost savings.  Wages are typically lower in private transit firms than in public transit agencies due to less stringent work rules, the use of part‑time labor and non‑unionized workers, and weaker unions (Cox and Love 1991; Mundle, Kraus, and Hoge 1990; Morlok and Viton 1985; Peskin, Mundle, and Buher 1992).


Despite the intuitive logic predicting the effect that wage differences have on contracting decisions, no studies have fully tested this effect due to limited availability of data on wage levels in individual agencies.  Luger and Goldstein (1989) included the ratio of wages paid to transportation workers in private and public sectors by state, but found this wage difference variable to be statistically insignificant.  Reja (1999 ) included total wages and benefits per vehicle hour, but was testing a different hypothesis; the higher wage and fringe benefits of employees was assumed to be associated with strong labor unions, and therefore reduces the likelihood of contracting.  Reja found this measure of wages to be statistically significant with a negative expected sign.  I include variables for wage and wage difference from different sources with limitations in the number of years in their availability.  

7. Economies of Scale

I hypothesize that the propensity to contract out is related to the size of the transit system, due to varying levels of operating efficiency as a system grows or shrinks in size.  However, the debate over whether transit services experience economies of scale remains inconclusive, and thus no a priori assumption can be made about the effect of economies of scale on contracting.

Many argue that large transit agencies face diseconomies of scale due to high overhead costs (Morlok 1984; Morlok and Viton 1985; Cervero 1988) or that agency size is positively related to the average cost of providing bus transit service (i.e., the larger the agency, the higher its average cost per revenue-hour) (Sclar 2000).  Others argue that there are increasing returns to scale for small firms, decreasing or constant returns to scale for medium‑sized firms, and decreasing return to scale for large firms with a transition point somewhere between 250 and 400 buses (Berechman 1993; Cowie and Asenova 1999).  Thus, consideration of economies and diseconomies of scale may encourage transit agencies to contract out services to bring their in‑house operation closer to an optimal scale.  


Reja (1999) found that the fleet size in fixed-route bus and demand responsive services of each agency has a positive effect on the likelihood that agencies contract out services although his hypothesis about fleet size is linked to asset specificity, not to scale economies.  Nicosia (2002) used vehicle hours provided as a measure of scale, and found that the more vehicle miles an agency produces, the more likely an agency is to contract out.  Thus, past studies have both confirmed and contradicted the hypothesis that larger agencies are less likely to contract out service.  However, the use of vehicle hours to measure the scale of a transit system may not be adequate because it is subject to operating speed; instead, fleet size or vehicle miles provided is commonly used to measure the system scale.  This study uses maximum number of vehicles in operation as a measure of the scale of transit service, since it is related closely to costs for rolling stock, revenue collection, and marketing, and is commonly used by the transit industry to measure agency size (Taylor, Garrett, and Iseki 2001).
8. Operating Efficiency

In an argument similar to that of scale economies, I hypothesize that agencies that use labor and vehicles less efficiently will have a higher propensity to contract out transit services.  Proponents of contracting argue that private firms are more cost efficient because experienced private firms: 1) are able to avoid startup costs (California Tax Foundation 1981), 2) have lower labor costs, 3) have immediate access to skilled personnel and specialized equipment, 4) avoid government red tape and regulation, and 5) have the flexibility to sanction personnel who do not satisfy efficiency standards (Rehfuss 1989; Stevens 1984; Cervero 1988; Pack 1989; O'Looney 1992).  Transportation scholars argue that private firms in a competitive market are also more flexible and adaptive to technological change, innovations, and so on, and to be able to provide service in a more cost‑efficient manner (Morlok and Viton 1985; Savage 1986; Black 1991; O'Looney 1998).    

Contracting out some peak-time service (e.g. commuter services) may reduce the in-agency cost for peak-hour service, which actually costs more to provide than off-peak service, and increase overall efficiency in labor and vehicle utilization in in‑house operation as a result (Morlok and Viton 1985; Tomazinis and Takyi 1989).  In addition, in exchange for protecting unionized workers from job losses due to contracting, agencies can sometimes negotiate for rights to increase labor utilization efficiency, which is compromised due to union protection of work rules, by gaining wage and work‑rule concessions, such as elimination of 40‑hour work guarantees, reduced split‑work hour premiums, and the freedom to hire part‑time drivers (Chandler and Feuille 1991).  Giuliano and Teal (1987) found in their study to estimate avoidable costs by the size of agency and peak to base ratios that the largest potential savings from contracting were gained for the largest system with the highest peak to base ratio. 

Despite a clear connection between operation efficiency and the likelihood of contracting, no previous studies have examined this relationship.  This study uses a variable to measure vehicle utilization efficiency, which is the ratio of vehicle revenue miles to total actual revenue miles, for the entire service (i.e. in-house service and contracted service combined), and the peak to base ratio of the entire service as a proxy measure of operation efficiency. 
9. Service Quality

I hypothesize that the lower the quality is of in-house service, the more likely it is that agencies will contract out transit service.  However, due to both the limited data availability for and the variation in data about service quality indicators for fixed-route bus transit service, I do not test the relationship between service quality and the likelihood of contracting. 
2.2.
Motivations for Contracting and Direct Service Provision: Political and Institutional Factors
Although debates regarding contracting usually focus on economic factors, economics alone are not sufficient criteria for implementation, since decision‑making in public transit is political and restricted by institutional and regulatory conditions.  “Political and cultural considerations, ideology, and concern for values” play more important roles in the public sector’s decision making than in the private sector (O'Looney 1998).  Players (planning stuff, managers, and policy makers) and stakeholders (i.e. unions and transit users) in the planning and decision making process often have different goals and objectives for transit service provision, and influence agencies contracting decision in different ways (O'Looney 1998).  The organizational structures of transit operators and oversight agencies also determine who may act as stakeholders, how they act, and to what degree they can influence transit policies.  These institutional settings are also important factors to be taken into account when modeling agencies’ decision making.  In this section, I review these political and institutional incentives and disincentives to contracting out transit services.  Table 2 lists the factors to be reviewed, the hypothesis for each factor in relation to the contracting decision, its expected sign, and variables used to measure each factor in past studies and in this study.  
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N

Mean

Std. Dev.

Min

Max

PI 6

Term limit - year

3664

0.773

0.419

0

1

No term limit

3664

0.776

0.417

0

1

Year dummy 1993

3664

0.105

0.307

0

1

Year dummy 1994

3664

0.107

0.309

0

1

Year dummy 1995

3664

0.107

0.309

0

1

Year dummy 1996

3664

0.111

0.314

0

1

Year dummy 1997

3664

0.113

0.317

0

1

Year dummy 1998

3664

0.116

0.320

0

1

Year dummy 1999

3664

0.119

0.324

0

1

Year dummy 2000

3664

0.121

0.326

0

1

Table 2
Political and Institutional Factors Related to Contracting Decision
1. Provision of Employment

Elected officials often view provision of employment through public works as an important objective.  Therefore, one can hypothesize that the higher the local unemployment level is, the less likely it is that an agency will engage in contracting.  Contradicting this hypothesis, Lopez‑de‑Silanes, Shleifer, and Vishny (1997) found that the unemployment rate in the county has a negative relationship with the level of contracting; they hypothesized that having in‑house services is politically desirable when regional unemployment is a problem.  This study also uses a variable of regional employment by metropolitan statistical area.
2. Bureaucracy

I hypothesize that the more bureaucratic the transit agency, the less likely it is to contract out.  Transit managers may object to privatization and prefer to provide all services within public agencies, so that they can be the single provider of transit service and thereby control every aspect of service provision (Giuliano and Teal 1985).  Transit managers may perceive contracting as a threat to their control, the present stable labor relationship between managers and employees, and their political control within an organization, all of which transit managers enjoy under the monopoly condition of a transit agency (Teal and Giuliano 1986).  This study uses the level of employment measured by the number of employees in the analysis, following Robinson (2001) because it is assumed that the larger an agency is, the greater the level of bureaucracy will be.  

3. Labor Unions

The effects of labor unions’ presence on the propensity to contract could be either negative or positive.  Labor unions can be a big political obstacle to outsourcing public services, potentially presenting the strongest opposition against any type of privatization since union members are put at risk of losing wages, benefits, or even jobs.  Elected officials must often balance union opposition against the benefits of privatization.  Thus, one can hypothesize that the stronger a labor union is in an agency, the less likely the agency is to contract out (Reja 1999; Nicosia 2002).  


On the other hand, one can also hypothesize that the stronger the unions are in an agency, the more likely it is that the agency will contract at least some of its service, using contracting to dampen the union power in labor negotiations (O'Looney 1998).  The introduction of competition may threaten labor unions via potential job reductions, and may cause conditions to favor an agency in labor negotiations (Hakim, Seidenstat, and Bowman 1996; Talley 1991; Wilson 1991) or induce a reform of work rules, personnel policies, and pay scales (Chandler and Feuille 1991), which may result in higher cost efficiency.  


Luger and Goldstein (1989) asked transit managers to rate labor strength on a scale, included this measure in their analysis, and found it statistically insignificant.  Reja (1999) used total wage and fringe benefits per vehicle hour as a proxy of the labor union strength, and found that the higher the per-unit wage and fringe benefits were, the lower the likelihood of contracting.  Reja’s variable (per-unit wage and fringe benefits) is likely to measure the effects of wage and fringe benefits, rather than union strength.  Nicosia (2002) used unionization rate in public and private sectors in a region—not specifically in the transit industry—and found that a high unionization rate in the public sector increases the likelihood of contracting, while a high unionization rate in the private sector reduces the likelihood of contracting.  This study follows Nicosia and uses the unionization rate in public and private sectors.  
4. Labor Contracts and UMTA Section 13(c)

Labor contracts protect the rights of current employees, and UMTA section 13(c) protects rights, privileges, and benefits for employees against adverse outcomes resulting from any privatization measures within transit systems that are recipients or beneficiaries of federal transit subsidies.  Labor contracts and UMTA Section 13(c) can be a hurdle for a public agency wishing to contract out transit service, reducing economic gains possibly obtained through contracting.  I hypothesize that the combined presence of a labor contract and UMTA Section 13(c) reduces the likelihood of contracting.  

Some labor agreements require an agency to retain and perhaps underutilize some labor after contracting for some of its services, waiting for the number of employees to decrease through attrition.  Therefore, I also hypothesize that the higher the employee attrition rate, the more likely an agency is to contract out its services, because the agency will not have to compensate non-working employees for an extended period.  However, due to the absence of adequate data, this study does not test this hypothesis.
5. Law and Legislative Requirements 

A few general managers in the TRB survey mentioned the law and legislative requirements—state mandates or laws (4.0 percent) and federal emphasis on contracting (2.7 percent)—as a reason to contract out (Transportation Research Board 2001).  One can hypothesize that the presence of law and legislative requirements for contracting, or more generally privatization, increases the likelihood of contracting.  Examples of these laws include: 1) provisions of Colorado’s Senate Bill 164 of 1988 and Senate Bill 8 of 1990 require that the Denver Rapid Transportation District contract a certain proportion of the transit service to qualified private business in negotiated contracts (Peskin, Mundle, and Buher 1992), 2) Massachusetts general Law 161b requiring a competitive bidding procurement of all transit service outside the Boston area (Richmond, 2000), and 3) privatization‑friendly legislation adopted by California, New York, Texas, Massachusetts, and Connecticut (McCullough, Taylor, and Wachs 1997).  

While it is likely that these legal and legislative requirements and conditions affect agencies’ decisions about contracting, no studies have tested this hypothesis because comprehensive information about such laws and legislation for all states is not readily available.  This study does not test it either, for the same reason.
6. Agency Governance Structure

In terms of governance, transit agencies can be part of general-purpose governments (city, county, or state), or they can be special-purpose governments (regional transportation authorities and inter-jurisdictional agencies).  In addition to fiscal characteristics that vary among these different governance structures, the degree of political visibility varies and affects the accountability and responsibility of the agencies.  With less political visibility (Foster 1997), special-purpose governments may be more cost effective at providing public services, and therefore may be more likely to contract out transit service than general-purpose governments are when they see it as a good strategy.  On other hand, the lower degree of visibility may allow special-purpose governments to be less accountable to the public and to pursue their own interests, such as maximizing the size and budget of the organization, and gaining exclusive control overall (Niskanen 1971; Reja 1999; Savas 1987).  Furthermore, administrative flexibility is likely to be greater in regional transportation agencies than in city and county agencies.  Administrative constraints may work either as an impediment that lowers the likelihood of contracting or as a mechanism for an agency to be responsive and accountable to the public, thereby increasing the likelihood of contracting (Foster 1997).  Thus, in terms of administrative flexibility, there is no a priori assumption of the effect of agency type on contracting.


Agency governance structure (e.g. the governing board by a city council, by a county board of supervisors, by a mayor, or an appointed board) is likely to affect the level of difficulty of changing policies.  One can hypothesize that an agency governed by a single executive, or by an appointed board, is more likely to privatize some service than an agency governed by a large group of elected representatives, because smaller governing bodies, with the more concentrated authority that results, will act more decisively; whereas large legislative bodies often include divergent political perspectives and are subject to “hold-up” by a vocal minority.  

I also hypothesized that longer term limits would allow board members to take political risks or seek political benefits that take time to be understood, thus encouraging them to change service provision types.  However, this does not necessarily mean that agencies will choose just any type of service provision.  This study uses data I gathered in an original phone survey to examine how the composition of an agency affects the decision regarding contracting.  
7. State Oversight of Local Government 

States make laws governing city and county governments dealing with budgeting, financing, hiring, and labor conditions.  Since these state laws influence whether and how an agency prioritizes cost efficiency in public service provision, whether politicians have the opportunity to bargain for political gain by providing benefits to their political supporters, and the level of opposition from labor unions, these state laws either directly or indirectly affect agencies’ decisions about keeping service in-house or outsourcing.  Table 3 lists state laws pertaining to the oversight of local governments, the hypothesis for each in relation to contracting, and the expected sign in a regression analysis of the contracting decision.  The hypothesis for each variable is briefly explained below.

Budget constraints: In general, state laws in this category create a budget condition, forcing localities to be more cost-conscious and to search harder for cost savings, therefore increasing the likelihood of contracting (Lopez-de-Silanes, Shleifer, and Vishny 1997).  This type of budget condition is called hard budget (Kornai 1979).  Hard budget constraint laws also create conditions such that it is difficult for politicians to spend tax money to gain political benefits, and therefore encourage privatization (Lopez-de-Silanes, Shleifer, and Vishny 1997).  It should be specifically noted that the effect of laws that require annual operating budgets is unclear, and may increase or decrease the likelihood of contracting.  Where states have this type of laws, it may make public officials more prudent on budgeting and increase the likelihood of contracting.  At the same time, interest groups can see the budget before it is finalized, and this gives them an opportunity to oppose contracting when it is proposed.  

Clean government laws:  Clean government laws influence the political benefits and costs of in-house provision, and therefore influence the likelihood of using a prevalent alternative strategy, such as contracting.  Clean government laws reduce the discretion that politicians can exercise, and therefore reduce the political benefits (such as support for re-election) that can be gained from keeping service in-house.  While state laws that require local governments to adopt purchasing standards and a merit system may increase or decrease the likelihood of contracting, state laws that prohibit political activity by public employees increase the likelihood of contracting (Lopez-de-Silanes, Shleifer, and Vishny 1997). 



Labor condition laws: Some states have laws related labor conditions, such as collective bargaining and strikes.  Laws authorizing local governments’ engagement in collective bargaining may increase or decrease the likelihood of contracting.  State laws that permit certain designated public employee groups to strike also work in both directions in affecting the likelihood of contracting.  

Table 3
State Oversight of Local Government
[image: image1.wmf]FACTOR

HYPOTHESIS

EXP. 

SIGN

BUDGET CONSTRAINTS

Debt limits

Where states have laws about debt limits on cities and counties, agencies 

are more likely to contract out transit service.

+

Referendum required 

ONLY for general 

obligation bond issues

Where states have laws that require a referendum for local bond issues, 

agencies are less likely to contract out

-

Property tax limits

Where states have laws to limit property taxes, agencies have less 

flexibility in raising revenues and therefore are likely to contract out.

+

Adoption of an annual 

operating budget

Where states have laws requiring adoption of operating budgets, the 

adoption of an annual operating budget may make public officials 

prudent, and increase the likelihood of contracting. On the other hand, 

interest groups can see the budget before it is finalized, and this gives 

them an opportunity to oppose contracting when it is proposed.

+/-

State audit of a 

balanced budget

Where states have laws requiring a state audit of a balanced budget, local 

governments are likely to be more careful about budgeting and spending, 

and are more likely to contract out.

+

State audit of local 

accounts

Where states have laws requiring a state audit of local accounts, local 

governments are more likely to be more careful about budgeting and 

spending, and are more likely to contract out.

+

CLEAN GOVERNMENT LAWS

Purchasing standards

Where states have laws to set purchasing standards for local 

governments, the political benefits of having in-house service goes down. 

On the other hand, purchasing standards may increase cost efficiency.

+/-

Merit system

Where states require local governments to adopt a merit system, the 

political benefits of having in-house service are reduced and the 

likelihood ofcontracting out is increased.  At the same time, a merit 

system may result in increased productivity in the public sector, and may 

reduce the likelihood of contracting.

+/-

Political activity by 

public employees

When state law prohibits political activity by public employees, the 

political benefits of keeping service in-house are reduced.  Therefore, it is 

more likely that agencies will contract out.

+

LABOR CONDITION LAWS

Collective bargaining 

with public employee 

representatives

State law authorizes local governments to engage in collective bargaining 

with public employee representatives.  This implies public sector 

unionization, which leads to higher wages, and agencies are likely to 

contract out to avoid the higher wages in a unionized public sector. On 

the other hand, the presence of the union implies opposition to 

contracting, and agencies may not be likely to contract out.

+/-

Strikes by public 

employees

State law that permits strikes by certain designated public employee 

groups indicates the presence of the union, and therefore the same logic 

for collective barganing.

+/-



For all of the many laws and potential effects that exist, only Lopez-de-Silanes, Shleifer, and Vishny (1997) tested variables related to state oversight of local governments in their statistical analysis modeling county governments’ decisions to contract for twelve public services, using data on state laws governing local government structure and administration obtained from the U.S. Advisory Commission on Intergovernmental Relations (1993) (USACIR).  They found that clean government and labor market laws increase the likelihood of contracted service in county governments, while the unionization rate of county employees and a higher unemployment rate reduces the likelihood of contracting.  They also found that hard budget constraints (prohibition of short-term debt, debt limits, and prohibition of state takeover) generally increased the likelihood of privatization, while a balanced budget mandate reduces privatization.  This study also uses the same USACIR data to test for the effect of variables listed in Table 3 on the decision to contract out.
8. Ideology

Political ideology can play a significant role in an agency’s decision about contracting.  Conservatives tend to prefer small government and thus often advocate for contracting, while liberals tend to consider the provision of public transit service to be a social responsibility and therefore often prefer to keep service provision in-house (Richmond 2001).  Therefore, one can hypothesize that agencies in areas dominated by Republican elected officials are more likely to privatize than those in areas where Democrat elected officials are dominant.  

Lopez‑de‑Silanes, Shleifer, and Vishny (1997) and Nicosia (2002) argue that voter ideology, such as preference for Republicans or Democrats, influences privatization decisions.  Lopez‑de‑Silanes, Shleifer, and Vishny used as a variable the fraction of county votes for Republican governor as an ideology variable, and found it significant in the analysis of the likelihood that county governments contract out public services.  Nicosia used number of Democrats in the upper and lower houses of congress and presence of a Democratic governor as variables representing local politics.  I use the same variables that Nicosia used since the data are readily available, even though they are not the best representation of local political culture.
9. Other variables 

Conditions specific to contract design—such as the ease of specifying performance measures (task complexity), the availability of qualified bidders (contestability), the level of hidden services, such as planning and monitoring, provided by the in-house service unit, and the ability to conduct good accounting for transaction costs (i.e., renegotiating the contract, setting new performance measures) and monitoring (O'Looney 1998)—and an agency’s prior experience with contracting may affect agencies’ decisions about contracting.  Since operationalizing these factors was difficult with data available, I do not include these factors in the analysis.

After discarding the variables that are too difficult to measure or test, I include variables for revenue flexibility, variability of funding, variability in costs, wage difference, economies of scale, operation efficiency, provision of employment, bureaucracy, labor unions, agency governance structure, state oversight of local governments, and ideology in the regression analysis.  All of the economic, political, institutional and contractual factors discussed here reveal the complex nature of agencies' decisions regarding contracting transit services and engagement in such contracting practice.  Although debates over contracting usually focus on economic issues, these economic incentives are not the sole conditions for shifting from in‑house provision of service to contracting, since decision‑making in public transit is often highly politicized and constrained by statutory, regulatory, and institutional settings.  It is important, therefore, to take into account these factors when examining the propensity of agencies to contract out transit service.
2.3. 
Past Studies that Model the Agency Decision to Contract: General Findings and Methodological Issues

While many studies identify the importance of various factors in determining policy decisions for contracting, there are only four empirical studies that conducted a systematic analysis on public transit agencies’ decisions about contracting.  There is a room for improvement from these past empirical studies on the subject in terms of consideration of various influential factors, operationalizing tested variables, measurement of the level of contracting as a dependent variable, and application of regression analysis methods. 


Luger and Goldstein (1989) examined the effects of Section 13(c) of the 1964 Urban Mass Transportation Act (UMTA) and institutional conditions on the propensity of a transit agency to engage in contracting demand-response, fixed‑route, and maintenance services.  They tested the effects of variables of institutional conditions obtained from their survey of transit managers (e.g. manager’s perception of the effect of Section 13(c)) as well as other agency operational and financial characteristics.  Luger and Goldstein’s main conclusion is that, while Section 13(c) certainly worries transit managers, it does not significantly affect transit agencies’ decisions about contracting.  

Using data from the 1993 Section 15 Report of the FTA, with 425 observations, Reja (1999) tested the following hypotheses about bus transit service contracting.  Transit agencies are less likely to contract out: 1) when the fleet size of the transit agency is large and has a higher degree of asset specificity, 2) when the density of passenger trips is high and require larger vehicles with higher asset specificity, 3) when transit agencies receive a significant amount of federal operating subsidies, and 4) when transit agencies receive dedicated subsidies.  The results show negative signs for coefficients of annual ridership, dedicated operating subsidy per vehicle mile, federal operating subsidy per vehicle mile, and total wages and benefits per vehicle hour, as Reja expected.  On the other hand, the models show positive signs for local and state operating subsidy per vehicle mile, supporting the notion of administrative control of agencies by elected officials.  As previously discussed, Reja’s operationalization of variables raises a concern about the quality of the results in the analysis, part of which contradicts expectations.  

Nicosia (2002) modeled agencies’ decisions to contract bus transit service as the first step of the simultaneous equations model, using NTD data on 319 firms over 5 years and variables representing factors such as scale, asset specificity, frequency/experience, competition, labor, state politics, and local politics.  While the results in Nicosia’s analysis largely support expectations, I am concerned about using some of the variables in the model.  As previously discussed, Nicosia’s use of a few variables, such as vehicle hours, median vehicle capacity, and number of contracts from a previous year may not be adequate to capture the intended factors.

Lopez‑de‑Silanes, Shleifer, and Vishny's study (1997) on state oversight of local governments used counties as a unit of analysis and tested the effects of institutional and political factors on the propensity of privatization for various public services.  The authors conclude that politicians are likely to make a decision regarding privatization based on the tradeoff that politicians face between public service provision, which leads to political benefits, and higher government expenditure, which leads to political costs. 


In terms of methodology and measurement of the level of contracting, a logit model with a dichotomous variable to represent whether or not transit service was outsourced is used with one exception.  Luger and Goldstein (1989) used a discrete choice model with a dichotomous variable.  Reja (1999) used the Ordinary Least Square (OLS) model with a continuous variable to measure the share of operating expenditure for contracted services in the total expenditure as well as a logit model.  Nicosia (2002) applied a logit model to a cross-sectional time-series data set (standard logit) and a panel data set (random effects model).  Lopez‑de‑Silanes, Shleifer, and Vishny (1997) used OLS, probit, and random effect model with a dichotomous variable to indicate whether or not a county service is contracted out.  
3. Models, Data, Data Sources, and Descriptive Statistics 
I improve this study on past studies in several ways.  First, the models in this study employ a more thorough set of variables to explain agencies’ decision making and thus explore some probable contribution factors—more political and institutional variables, in addition to some economic and agency characteristic variables—that past studies have not taken into account.  Using these new variables not only reduces the bias of potentially omitted variables, but also provides an analysis of the role of new determinants of agency decision making.  


Another improvement over past studies is in how this study measures contracting and in its selection of regression methods.  Past regression studies limited the measurement of contracting to a dichotomous (or dummy) variable, which imposes a serious limitation on the regression analysis.  This study treats the level of contracting not only as a dichotomous variable (i.e., zero vs. any amount of contracted service) but also as three choices (none, some, or all) – a trichotomous variable – and as a continuous variable (i.e., the percentage of total service in the system) (McCullough, Taylor, and Wachs 1998; Reja 1999).  In addition, I use several different regression models, and align the regression method with the type of dependant variable: 1) & 2) a logit model and a random effect panel logit model for a dichotomous variable, 3) an unordered multinomial logit for a trichotomous variable, and 4) a Tobit model for a continuous variable (the proportion of service provided through contracting and the proportion of operating expenditures spent for purchased services, whose ranges of values are scaled between 0 and 100 percent (Maddla 1983; Hsiao 2002)).  Using the unordered multinomial logit model and the Tobit model allows me to identify differences between agencies that contract out only part of their service (partial contracting) and those that contract out all service (full contracting) to examine the extent of contracting and the effects of explanatory factors.  As a result, this study models agencies’ decision making in greater detail than have all past studies of the subject.  

This study also examines a significantly larger set of agencies than has been examined before, and over a more extensive period of time.  For example, Perry and Babitsky (1985) examine 246 agencies for a single year, while Karlaftis and McCarthy (1998) examine a panel of 28 agencies over 12 years.  In contrast, this study analyzes more than 400 agencies over nine years (1992 to 2002), using a panel data set constructed mainly from the NTD database.  The use of the panel regression analysis has the potential to improve the analysis significantly, since some factors that influence agency decision making may be temporal and cannot be observed by a cross sectional analysis.
3.1. 
Modeling the Agency Decision Regarding Contracting

In an examination of agencies’ decision regarding contracting, I developed the econometric models that explain the level of contracting as a function of variables, including not only several operating characteristics included in previous studies but also variables that account for the role of governance factors, labor conditions, and political factors.  The full model is shown in Equation 1.  

The dependent variable of the regression models is the level of contracting, and this variable is represented in three different ways as previously discussed: 1) a dichotomous (or dummy) variable, 2) a trichotomous variable, and 3) a continuous variable as a percentage of overall service in terms of vehicle revenue hours.  


To test the hypotheses discussed, I evaluate the signs and statistical significance of the estimated coefficients (0, (rc, (sc, (l, (gc, (D and (i.  To examine the effect of each explanatory variable, I also check the statistical significance of the estimated coefficient of a corresponding dummy variable (discussed below).  If the coefficient of the dummy variable is statistically significant, then there will be statistically significant difference in the effect of the explanatory variable on the likelihood of contracting between the two groups of observations (the group with the data and the other without the data for a given dependent variable).  This means that the coefficient of the explanatory variable has limited generalizability.  
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N

Mean

Std. Dev.

Min

Max

E 1

Revenue characteristic variables

3664

0.9342

0.248

0

1

E 2

Total funding variability

3664

0.934

0.248

0

1

E 2

Flag for total funding change

3664

0.383

0.486

0

1

E 3

Total operating variability

3664

0.677

0.468

0

1

E 6

Bus operator wage rate

3664

0.468

0.499

0

1

E 6

Bus operator public-private wage gap

3664

0.990

0.100

0

1

E 7

Agency size (vehicles in operation)

3664

0.929

0.257

0

1

E 8

Vehicle utilization efficiency

3664

0.927

0.261

0

1

E 8

Peak-to-base ratio

3664

0.908

0.289

0

1

PI 1

Unemployment rate

3664

0.8537

0.353

0

1

PI 2

Agency size (employees)

PI 3 

Unionization rate in public sector

3664

0.815

0.389

0

1

PI 3

Unionization rate in private sector

3664

0.811

0.391

0

1

PI 8

Democrats in lower house of state 

legislature

3664

0.8835

0.321

0

1

PI 8

Democrats in upper house of state 

legislature

3664

0.940

0.237

0

1

PI 8

Vote cast for United States 

senators/representatives in Democratic 

Party

3664

0.883

0.321

0

1

PI 8

Governors by political party affiliation; 

Vote cast for and governor elected by 

state

3664

0.656

0.475

0

1



Table 4-1 and 4-2 present the variables included in the regression analysis with expected signs, data sources, and a basic statistical description—the number of observations, the mean, standard deviation, minimum value, and maximum value.  These variables correspond with factors that I discussed in the previous section as factors influencing an agency to contract out service.  The abbreviation before each variable name indicates which type of factor discussed in the previous section each variable is related to.  “E” indicates economic factors, while “PI” indicates political and institutional factors, and the numbers after each code indicate the order of factors to which the variable is related.  It should be noted that not all of these variables are necessarily included in the final specification of agency decision making to avoid multicollinearity.  In addition, state procedure variables are interacted with either a city variable or a county variable, or both, taking into account that the variables are state laws that govern city and county governments.  
Table 4‑1
Descriptive Statistics of Independent Variables in the Decision Making Model (Main 1)
[image: image2.wmf]Variable

Exp.

Sign

Data

Source

N

Mean

Std. Dev.

Min

Max

Revenue characteristics

E 1

Federal funding as a proportion of total

operating fund

-

NTD

3423

0.134

0.119

0.000

0.949

E 1

State funding as a proportion of total

operating fund

+ / -

NTD

3423

0.181

0.189

-0.018

0.903

E 1

Local and state general funding as a

proportion of total operating fund

+

NTD

3423

0.224

0.196

0.000

0.812

E 1, E

2

Dedicated funding as a proportion of total

operating fund

-

NTD

3423

0.194

0.240

0.000

1.000

E 2

Total funding variability

+

NTD

2789

0.125

0.118

0.00034

1.900

System/Operating characteristics

E 3

Total operating variability

+

NTD

2482

0.210

0.294

0.00032

2.605

E 3

Total operating variability

+

NTD

1402

0.102

0.111

0.00352

2.148

E 6

Bus operator wage rate

+

BLS

1131

20133

5364

5781

37005

E 6

Bus operator public-private wage gap

+

PUMS

3627

1.15

0.23

0.22

1.92

E 7

Agency size (vehicles in operation)

+ / -

NTD

3398

109

278

1

3840

E 8

Vehicle utilization efficiency

-

NTD

3395

0.918

0.070

0.423

1.000

E 8

Peak-to-base ratio

+

NTD

3327

1.6

0.9

0.0

21.5

Labor conditions

PI 1

Unemployment rate: %

+

BLS

3128

5.1

2.3

1.1

21.8

PI 2

Agency size (employees)

+

NTD

2716

1118

3359

0

47749.9

PI 3 

Unionization rate in public sector: %

+/-

CPS

2985

46.1

19.6

1.2

100.0

PI 3

Unionization rate in private sector: %

+/-

CPS

2973

11.1

5.9

0.4

36.1

Ideology

PI 8

Democrats in lower house of state

legislature

-

Census

3237

0.55

0.12

0.16

0.92

PI 8

Democrats in upper house of state

legislature

-

Census

3237

0.53

0.12

0.14

0.94

PI 8

Vote cast for United States

senators/representatives in Democratic

Party

-

Census

3445

52.55

11.03

19.27

100.00

PI 8

Governors by political party affiliation;

Vote cast for and governor elected by state

-

Census

2405

48.52

8.90

20.80

81.10

BLS

U.S. Bureau of Labor Statistics

Census

U.S. Census Data, 1990 and 2000, STF1 and STF3A, and Statistical Abstract of the U.S.

CPS

Union Membership and Coverage Database developed from the Current Population Survey

by Hirsh and Macpherson (2003); http://www.unionstats.com/, checked on July 25th, 2003)

NTD

The NTD of the Federal Transit Administration for all agencies that receive federal

operating subsidies (previously known as the FTA Section 15 Report)

PUMS

U.S. Census Data, 1990: Public Use Micro Sample


Table 4‑2
Descriptive Statistics of Independent Variables in the Decision Making Model (Main 2)
[image: image3.wmf]Variable

Exp.

Sign

Data

Source

N

Mean

Std.

Dev.

Min

Max

Governance characteristics

PI 6

Type of agency

City

+/-

Survey

3664

0.490

0.500

0

1

County

+/-

Survey

3664

0.165

0.371

0

1

State

+/-

Survey

3664

0.052

0.223

0

1

RTA

+/-

Survey

3664

0.213

0.410

0

1

PI 6

Number of board members

+

Survey

2941

8.834

8.096

1

130

PI 6

Composition of board

Elected officials on board

+/-

Survey

2807

0.098

0.291

0

1

Members elected for the board

+/-

Survey

2807

0.502

0.467

0

1

PI 6

Term limit - year

+

Survey

1412

5.254

3.008

1

16

No term limit

+

Survey

3664

0.299

0.458

0

1

PI 7

State procedures (see Table *-*)

USACIR

Budget Constraints

+

/-

USACIR

Debt limits

USACIR

3649

0.604

0.489

0

1

Referendum required ONLY for general

obligation bond issues

USACIR

3649

0.157

0.364

0

1

Property tax limits

USACIR

3649

0.541

0.498

0

1

Adoption of an annual operating budget (1)

USACIR

3649

0.564

0.496

0

1

Adoption of an annual operating budget (2)

USACIR

3649

0.542

0.498

0

1

x

State audit of a balanced budget

USACIR

3649

0.233

0.423

0

1

State audit of local accounts

USACIR

3649

0.410

0.492

0

1

Clean Government Law

+

/-

USACIR

Purchasing standards (1)

USACIR

3649

0.249

0.433

0

1

Purchasing standards (2)

USACIR

3649

0.054

0.225

0

1

x

Merit system (ci.)

USACIR

3649

0.103

0.304

0

1

Merit system (co.)

USACIR

3664

0.037

0.188

0

1

Political activity by public employees

USACIR

3649

0.302

0.459

0

1

Labor Condition Law (Bargaining)

+

/-

USACIR

Collective bargaining with public employee

representatives (1)

USACIR

3649

0.169

0.374

0

1

x

Collective bargaining with public employee

representatives (2)

USACIR

3649

0.081

0.273

0

1

x

Strikes by public employees

USACIR

3649

0.029

0.169

0

1

Survey

Original survey by web site search, e-mailing, and phone

USACIR

State laws governing local government structure and administration from the U.S. 

Advisory Commission on Intergovernmental Relations (1993)


(Note: An ‘x’ indicates that the variable was not found to be significant, and not included in the regression models.)
The data come from a variety of sources, which are described at the bottom of the tables.  Here I describe two data sources that need detailed explanation.
  The National Transit Database (NTD), maintained by the Federal Transit Administration (FTA) of the U.S. Department of Transportation provides the majority of data on transit agency operating and financial characteristics for all public transit systems that are recipients or beneficiaries of federal transit subsidies; the percentage of their services contracted each year; and their federal, state and local revenue sources.  It also provides the raw data used to compute the following variables: level of contracting (measured by vehicle revenue hours); number of vehicles in operation; peak-to-base ratio; service area; service population; total operating funding (federal, state, local, and dedicated funding directly to transit agencies combined); proportion of federal, state, local, and dedicated funding as percentages of total operating funding; and number of employees. 

Data on type of agency (classified as city or a group of cities, county, state, regional transportation authority, and interjurisdictional/joint powers agency), number of board members, composition of board (whether the board is composed of elected officials, members elected directly to the board, members appointed by elected officials, or members appointed by others), and term limits (if any) for board members were collected through a survey of public transit agencies conducted by internet research, e-mail questionnaires, and phone questionnaires.  


Tables 4-3 describes how the data set matches up with the dummy variables indicating whether or not an observation has a datum for each dummy variable.  I also used interactive terms between these dummy variables and original variables as well as the dummy variables alone in the regression analysis (Cohen and Cohen 1983; Little and Rubin 2002).  I chose to do this to keep the data set as large as possible; the number of observations in the analysis would be significantly reduced if I were to take only observations with all variable data available, since many variables have missing values for different observations.  In particular, a few important variables are available only for in-house service.  For this reason, excluding observations that do not have data for these variables will eliminate all observations for agencies that have fully contracted service (i.e., they have no in-house service).  In addition, in such a case, the analysis will not be able to include cases of full contracted service.  A basic statistical description of year dummy variables is listed in Table 4-4.  In these tables, the mean indicates the proportion of observations that have the datum for a particular variable and are, therefore, not missing values.   
Table 4‑3
Descriptive Statistics of Independent Variables in the Decision Making Model (Dummy 1)
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This Study

1)

Provision of 

employment

The higher the local unemployment level 

is, the more likely an agency is to contract 

out

+

2)

bureaucracy

The larger the transit agency, the higher 

the level of bureaucracy, and therefore the 

less likely it is that an agency contracts 

out

+

n/a

number of 

employees

3)

labor unions

The stronger the union in an agency, the 

less likely an agency is to contract out; the 

stronger the unions in an agency, the more 

likely it is that an agency contracts out to 

use contracting to dampen the power of 

public labor unions in contract 

negotiations

+/-

survey response for 

the level of union 

strength, total wage 

and fringe benefits 

per vehicle hour, 

unionization rate in 

public and private 

sectors

unionization rate 

in public and 

private sectors

4)

Labor contracts 

& Section 13(c) 

Constraints in labor contract and UMTA 

Section 13(c) reduce the likelihood of 

contracting

-

survey response on 

Section 13(c) 

n/a

5)

Law & 

Legislative 

Requirements

The presence of law and legislative 

requirements for contracting (or more 

generally, privatization) increases the 

likelihood of contracting

-

n/a

n/a

6)

Agency 

governance 

structure

An agency governed by a single executive, 

or an appointed board, is more likely to 

privatize some service than an agency 

governed by a large group of elected 

representatives

+/-

n/a

agency type, 

number and 

composition of 

board members, 

term limit

7)

State oversight 

of local 

governments

Budget constraints,  clean government, 

discretionary prevention, procedure 

hurdles, bargaining (See Table 2-3 for 

details)

+/-

8)

Ideology

An agency located where Republican 

elected officials are dominant is more 

likely to privatize than those located 

where Democratic elected officials are 

dominant

+/-

MEASUREMENT

Democrats in lower and upper house of 

state legislature, composition of 

congress by political party affiliation, 

governors by political party affiliation; 

Vote cast for and governor elected by 

state

Dummy variables to indicate whether or 

not each state has laws governing local 

government structure and administration 

unemployment rate


Table 4‑4
Descriptive Statistics of Independent Variables in the Decision Making Model (Dummy 2)

3.3. 
Distribution of the Level of Contracting Variable
The scale of contracting that transit agencies chose in the study period is uniquely distributed in the data set.  After processing the NTD data from 1992 to 2000, I obtained a data set with 3,664 observations of 478 agencies over nine years for fixed-route bus service for descriptive analysis.  I analyze the pooled data set, which includes multiple observations for the same agencies in different years, and treated agency-year as the unit of analysis because increasing the observations has the advantage of increasing the statistical significance in the analysis.
  

I examined the level of contracting by the proportion of contracted service in the total service in terms of vehicle hours among a total of 3,641 observations (23 less observations due to the data limitation) (Figure 1), and found that there are large clusters of agencies at 0 percent and at 100 percent of contracted service.  In addition, the distribution of level of contracted service between 0 and 100 percent is skewed.  Among partial contracting cases that compose 13 percent of all observations, 12 percent contract out less than 25 percent; less than 1 percent of the “agency-years” contract out between 25 percent and 100 percent.  These shares by level of contracting are similar to the findings in a TRB study of bus service (Transportation Research Board 2001) (Figure 4-10, p.74).

This unique distribution indicates that there are three types of agencies: no (0 %), partial (0 to 99%), and full (100%), based on contracting strategy, and indicates that two groups of agencies—partial contracting and full contracting—may have different reasons for contracting.  Therefore, it is important to examine agencies’ decision making in greater detail, using a trichotomous or continuous variable.  And it is likely that a trichotomous variable to represent three groups of agencies with no, partial, and full contracting is the best measure. 
Figure 1

Distribution of level of contracted service
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Note: Total number of observations is 3,378.
4. Regression Analysis results
4.1.  Comparison of Results from Four Different Regression Models

In developing a transit contracting decision-making model, I tested four different regression methods with three different variables to measure the level of contracting: a logit model with a dichotomous variable; an unordered multinomial logit model with a trichotomous variable; a Tobit model with a censored continuous variable; and a panel logit model with a dichotomous variable.  For each model, I selected the set of variables that, together, resulted in the best pseudo R-squared or log likelihood ratio.
  I compared analysis result from the four regression models in terms accuracy of prediction, based on the percentage of actual observations correctly predicted by the model and the pseudo-R-squared value (Table 5).
 
Table 5
Comparison of Summary Statistics of Regression Models
	
	Logit
	Multi-nomial Logit
	Tobit
	Panel Logit (Random Effect)

	No. of observations
	3,649
	3,649
	3,629
	3,649

	Pseudo R-squared
	0.2159
	0.3668
	-
	-

	
	
	
	
	

	Percentage of observations correctly classified: 
	
	
	
	

	     No or some contracting
	75.4%
	77.8%
	74.6%
	71.1%

	     No, partial, or full Contracting
	-
	77.4%
	67.9%
	-



As you can see in Table 5, the multinomial logit model predicted the highest percentage of observations correctly for both the dichotomous and trichotomous variables.  In addition, the pseudo R-squared is also higher for the multinomial logit model than for the logit model.  The skewed distribution of the proportion of contracted service in agencies with partial contracting is difficult to treat with a continuous variable, such as the Tobit model uses. 
These results confirm my expectation about which model would fit best.  Since the multinomial logit model fits the data best and predicts outcomes with the highest accuracy among the four models examined, the detailed examination of the decision-making model that follows focuses on the results from the multinomial logit model.
4.2.  Regression Results by Multinomial Logit Regression

Table 6-1 and 6-2 show the results of the multinomial logit regression analysis, listing variable name, expected sign, coefficient, standard error, and statistical significance for partial contracting and full contracting (with “no contracting” as the base in the regression analysis).
  Coefficients indicate either an increase or a decrease in the odds that an agency will choose partial contracting and full contracting, compared to no contracting.
  

The pseudo R-squared of the regression analysis is 0.3668, which is relatively high in this type of study.  Overall, most of the statistically significant variables have the expected signs and support the hypotheses.  There are, however, several exceptions whose estimated coefficients are underlined in the tables: local and state general funding for full contracting, dedicated funding for partial contracting, Democrats in the upper house of the state legislature, regional transportation authority (RTA), and property tax limits in state procedures variables (in “state procedures” variables) for partial contracting.  Many variables related to revenue characteristics, system/operating characteristics and governance characteristics were found to be statistically significant, but variables for labor conditions and political ideology were generally not strong predictors for the level of contracting.  The types of variables that were statistically significant and their estimated coefficients differed depending on whether partial contracting or full contracting was involved.  I discuss the regression results of each variable in the order listed in Tables 6-1 and 6-2.

Table 6-1
Multinomial Logit Regression Results to Examine the Effects of Institutional Factors in the Decision Making Model
[image: image5.wmf]Variable

  Partial Contracting

  Full Contracting

Coef.

Std. Err.

Sig.

Coef.

Std. Err.

Sig.

Revenue characteristics

E 1

Proportion of federal funding in

total operating fund

-

-2.098

1.785

-1.855

1.375

E 1

Proportion of state funding in total

operating fund

+ / -

1.068

0.822

1.975

0.797

**

E 1

Proportion of local and state

general funding in total operating

fund

+

-0.641

1.211

-1.937

1.053

*

E 1,

E 2

Proportion of dedicated funding in

total operating fund

-

0.807

0.879

-1.226

0.882

E 2

Total funding variability

+

-22.112

0.692

***

1.092

1.040

System/Operating characteristics

E 3

Total operating expense

variability (1993-2000)

+

1.143

0.430

***

0.500

0.416

E 3

Total operating expense

variability (1997-2000)

+

4.605

1.267

***

3.496

1.242

***

E 6

Bus operator wage rate

+

7.72E-05

3.39E-05

**

8.68E-05

3.08E-05

***

E 6

Bus operator public-private wage

gap

+

0.671

0.666

1.799

0.742

**

E 7

Agency size (vehicles in

operation)

+ / -

0.587

0.142

***

-1.072

0.158

***

E 8

Vehicle utilization efficiency

-

-7.593

2.450

***

-12.399

2.817

***

Labor conditions

PI 1

Unemployment rate

+

-0.090

0.081

0.025

0.053

PI 3

Unionization rate in public sector:

%

+/-

0.007

0.010

0.006

0.009

PI 3

Unionization rate in private

sector: %

+/-

-0.058

0.032

*

-0.019

0.030

Ideology

PI 8

Democrats in upper house of state

legislature

-

1.417

1.241

3.389

1.452

**

PI 8

Vote cast for United States

senators/ representatives in

Democratic Party

-

-0.001

0.011

-0.019

0.011

*

Signicance levels: *** 0.01 ** 0.05 and * 0.10.

Estimated coefficients with a underline are statistically significant with an unexpeted sign. 

Exp.

Sign


Table 6-2
Multinomial Logit Regression Results in the Decision Making Model 
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  Full Contracting

Coef.

Std. Err.

Sig.

Coef.

Std. Err.

Sig.

Governance characteristics

PI 6

Type of agency

City

+/-

0.196

1.174

-6.983

2.109

***

County

+/-

-0.318

1.104

-5.404

2.023

***

State

+/-

-0.281

0.807

-2.168

0.721

***

RTA

+

-0.643

0.596

-1.142

0.521

***

PI 6

Number of board members

+/-

0.029

0.041

0.049

0.047

Variable for appointees (p_apptd and p_apptdo) have high collinearity with p_electof (-0.5920  -0.3887) are insignificant. 

PI 6

Composition of board

% of members elected for the

board

+/-

-0.217

0.497

-0.584

0.634

% of elected official on board

+/-

-0.162

0.384

0.200

0.419

PI 6

Term limit - year

+

0.020

0.061

0.131

0.064

**

No term limit

+

0.050

0.428

0.918

0.455

**

PI 7

State procedures

Budget Constraints

Debt limits

+

-0.037

0.766

5.525

1.773

***

Referendum required only for

general obligation bond issues

-

-0.244

0.558

-1.250

0.661

*

Property tax limits

+

-1.978

0.801

**

-0.298

0.709

Adoption of an annual operating

budget (1)

+/-

2.837

1.166

**

1.388

0.774

*

Adoption of an annual operating

budget (2)

+/-

-2.020

0.679

***

-0.627

0.558

State audit of local accounts

+

0.171

0.460

0.654

0.461

Clean Government Law

Purchasing standards (1)

+/-

0.028

0.438

-0.880

0.479

*

Purchasing standards (2)

+/-

-0.903

0.699

-2.007

0.943

**

Merit system (co.)

+/-

0.581

1.034

-1.532

0.910

*

Prohibition of political activity by

public employees

+

1.382

0.541

**

-0.263

0.480

Labor Condition Law

Collective bargaining with public

employee representatives (1)

+/-

-0.279

0.556

0.659

0.638

Constant

n.a.

-33.582

.

2.057

1.322

Signicance levels: *** 0.01 ** 0.05 and * 0.10.

Estimated coefficients with a underline are statistically significant with an unexpeted sign. 

Adoption of an annual operating budget (1): State law specifies budget form.

Adoption of an annual operating budget (2): At least one public hearing required prior to budget adoption.

Purchasing standards (1): Competitive bidding on all purchases over a specified amount required.

Purchasing standards (2): Competitive bidding on all purchases of a designated type required.

Merit system (co.): Requirement applies only to certain county employees.

Variable

Collective bargaining with public employee representatives (1): In the even of impasse, binding

arbitration is mandated.

Exp.

Sign


 1. Revenue Characteristics

The analysis results provide mixed evidence to support the hypothesis that the degree of flexibility and the variability of funding affect agencies’ contracting strategies.    

Among the five variables for revenue characteristics, neither of the coefficients of the federal funding variable is statistically significant at the 0.05 level, while the negative signs are as expected.
  The variable for state funding has statistically significant coefficients at the 0.05 level only for full contracting.  The coefficient has a positive sign.  In other words, when an agency received a higher proportion of operating revenues from state funds, it is more like to contract out all service.  These results are also similar to Reja’s findings (1999). 

The variable representing state and local general funds combined has a statistically significant coefficient at the 0.10 level only for full contracting.  The negative sign of this coefficient is the opposite to my hypothesis, and indicates that with other conditions held constant, the higher the proportion of funding that comes from general funds, the less likely it is that an agency will contract out its service.  This result could be explained if the agency is in an area that is more liberal politically, and there is more support of labor either in the agency itself or the local area.  In such a situation, these findings further imply that transit agencies may actually seek out more funding from general funds simply to provide service in-house, rather than being motivated to save costs via a contracting strategy.  

The variable for dedicated funding does not have a statistically significant coefficient for either partial or full contracting.  The coefficient for the variable representing total funding variability is statistically significant at the 0.01 level with a positive sign only for partial contracting.  This indicate that, with other conditions held constant, when an agency has faced a fluctuation in total operation funding in the past, it is more likely to choose partial contracting, rather than full contracting. 
2. System and Operating Characteristics

All of the six variables for system and operating characteristics that I tested were statistically significant at the 0.05 level for either partial or full contracting or both.  All of the statistically significant estimated coefficients have the expected sign.  


I used average variation in total modal expense, instead of total operating expense, for its consistency over time.  To reflect that NTD accounting methods changed in 1991, I used a different variable for total modal expense variability depending on whether the measurement was before or after 1997.
  The direct measure of total modal expense variability have statistically significant coefficients with a positive sign, as expected, only for full contracting for years from 1993 to 2000 and for both for years from 1997 to 2000, and support the hypothesis.  For both variables, partial contracting has the coefficients with the larger magnitude than full contracting.  This indicates that, ceteris paribus, when agencies face operating expense variability in prior fiscal years, they are more likely to contract out a portion of service than all service.  This is partly explained by the fact that many agencies that introduce new services or expand existing services pursue contracting only for these new services, to offset financial impacts on the agency's budget.


The variable for bus operator wage rate has statistically significant coefficients for both partial contracting and full contracting.
  The positive signs of the coefficients indicate that the higher the bus operator wage rate in the region, the more likely agencies are to contract out.  This result is contrary to what Reja (1999) found about the effect of per unit wage and benefits; while I do not agree with his hypothesis, Reja hypothesized that per-unit wage and benefits reflected union power, which works against privatization.  


The coefficient for the variable representing the wage gap between bus operators in the private and public are statistically significant at the 0.05 level only for full contracting, and have a positive sign, as expected.  This variable is available only in 1989, and is used for all years from 1992 to 2000.  Despite the limited variance of this variable, the results support the hypothesis for the case of full contracting, while Luger and Goldstein (1989) found the wage difference variable to be statistically insignificant in their model.  The result indicates that this variable is more important for full contracting than partial contracting.

The variable for agency size in terms of vehicles in operation has statistically significant coefficients, at the 0.01 level, for both partial contracting and full contracting.  For the partial contracting model, the coefficient (0.587) has a positive sign, while it has a negative sign in the full contracting model (-1.072).  These coefficients indicate that the effect of agency size on the likelihood to contract out is different between partial and full contracting:  In the case of partial contracting, the larger the agency is, the more likely it is to contract out a portion of its service (all service).  On the other hand, in the case of full contracting the larger the agency is, the less likely it is to contract out all service.  This finding is similar to the findings in the TRB survey (Transportation Research Board 2001), and indicates that there is a significant relationship between the propensity to contract out and the size of a transit system.  

This may be explained by the agency’s attempt to increase operating efficiency.  If this is the case, and the agency is aware of the argument about diseconomies of scale, the results in this regression analysis can be interpreted as follows: agencies that contract out a portion of service have experienced diseconomies of scale; since agencies experienced diseconomies of scale, they are likely to contract out a portion of service to adjust to an increase in agency size, effectively reducing their size.  These results coincide with those obtained by Reja (1999) and Nicosia (2002), although those researchers did not differentiate between partial contracting and full contracting.  These results support the argument that large transit agencies face diseconomies of scale due to high overhead costs or, put another way, that agency size is positively related to the average cost of providing bus transit service.  For full-contracting, the negative sign of the coefficient for agency size may be explained by the higher risk associated with full-contracting.  It is more difficult to contract out a larger scale of transit service operation, and also riskier, taking into account retaining control over operations.  

The variable for vehicle utilization efficiency—calculated as the ratio of revenue vehicle miles to total vehicle miles—has statistically significant coefficients at the 0.01 level; the negative signs are as predicted.  Comparing the magnitude of the coefficients, the effect of vehicle utilization efficiency on the likelihood of contracting is larger for full contracting than for partial contracting.  This indicates that agencies that have lower vehicle utilization efficiency are more likely to contract out all service rather than a portion of service, other conditions held constant.  I interpret this variable of vehicle utilization efficiency as a measure of system characteristics that are influenced by locations of bus yards and stops, the peak in supply of service, and scheduling.  Given that agencies and contractors may or may not be able to use vehicles efficiently, the results could mean that contractors in both partial-contracting and full-contracting schemes have lower vehicle utilization efficiency than agencies that do not contract out at all.  This interpretation does not support my hypothesis.
3. Labor conditions

Most of the variables related to labor conditions, unemployment rate and unionization rate were not strong predictors for an agency’s likelihood to contract out.  The analysis results show that coefficients for the unionization rate in the public sector variable have a positive sign, while those for the unionization rate in the private sector variable for have a negative sign.  These results in signs of coefficients are similar to what Nicosia (2002) found.  However, only the coefficient for the unionization rate in the private sector variable for partial contracting, -0.058, is statistically significant at the 0.10 level.  This result indicates that when unionization is high in the private sector, agencies cannot expect to make any gains in these areas, and thus are less likely to contract out. 
4. Ideology

The analysis results show that two political ideology variables are statistically significant for full contracting, but that they do not necessarily support the hypotheses.  The coefficients of the variable representing percentage of Democrats in the upper house of state legislature are statistically significant at the 0.05 level with a positive sign (the opposite of what was expected) only for full contracting.  The variable for vote cast for United States legislators in the Democratic Party had a coefficient only for full contracting (-1.902 ) that is statistically significant at the 0.10 level.  Its negative sign is as expected.  

The unexpected signs of the variable for proportion of Democrats in the upper house of state legislature may be due to the limited variance within each state, since it is collected at the state geographic level.  It is also important to note that state-level data may not accurately capture the local political environment.  In addition, the political ideology variables in my analysis that are not clearly related to the time of the contracting decision do not capture their effects since the political condition at the time of the decision to contract out is likely more influential than the political condition over time.  Nicosia (2002) used the same data sets in her analysis, and found that these variables were not statistically significant.  In addition, Lopez-de-Silanes, Shleifer, and Vishny (1997) tested a variable of ideology (“fraction of county votes for Republican governor”), and found it more statistically significant.  Their variable measured ideology at the county, which matched the level of unit of analysis in their study (county agency), and this probably explains the better results.
5. Governance characteristics

The analysis results show that governance characteristics variables have more significant effects on full contracting than partial contracting.  Governance characteristics variables, especially variables related to board members (number of board members, composition of board membership, and term limits), have more significant effects on the likelihood of full-contracting than on that of partial contracting.  All four variables with statistically significant coefficients have the sign that I expected.  Overall, partial contracting mostly shows insignificant coefficients in the results, which may be because the partial-contracting decision is less a policy decision and more a management decision.  

Agency type: All coefficients for the dummy variables for four agency types are statistically significant for full contracting, but no coefficients are so for partial contracting.  This indicates that the likelihood of full contracting is highest for joint powers authorities or interjurisdictional agencies (JPA/IJ), which was set as the base mode in the regression model, controlling for other variables.  All other agency types are less likely to contract out all service than JPA/IJ agencies.  This may be because JPA/IJ have less expertise in providing transit service and it is easy for them to contract it out.  In addition, JPA/IJ may be formed by cities and counties in order to provide specific transit service, such as commuter service in the peak period, which serves residents in multiple jurisdictions.  

While it has a sign opposite to my expectation, the coefficient for the RTA variable has the highest value, -1.142, indicating that an RTA is more likely to contract out all service than are city, county, and state agencies, ceteris paribus.  This supports the argument that an RTA is less visible politically and may be more effective at implementing a contracting strategy because it wouldn’t be hampered by political intervention.  For partial contracting, the coefficients were insignificant may be due to the inclusion of many financial and operating characteristics, which could largely explain differences among different types of agencies. 

Board member/Composition of board/Term limits: The number of board members has a statistically significant coefficient with a positive sign for full contracting but not for partial contracting.  This result indicates that the larger the board, the more likely the agency is to contract out all service, and does not support the hypothesis.  This may be because the number of board members may not be a good measure of the propensity to contract, but instead reflects a tendency to maintain the current provision strategy.  

Among variables related to the composition of boards, the variables for term limits for service on the board (in terms of number of years) and a dummy variable indicating no term limits, have statistically significant coefficients, with a positive sign for full contracting, but not for partial contracting.  The positive sign for full contracting indicates that the longer the term limit, the more likely an agency is to contract out all service.  Assuming in-house service provision is the “norm” in the industry, a longer term limit may allow board members to take a risk and try out a contracting strategy to save costs or improve cost efficiency.  

State Oversight of Local Government (State procedures): The results show that state procedures variables influence agencies’ decisions regarding contracting, but their effects are mixed and require careful examination.  Some of the budget constraints, such as debt limits and one of the annual operating budget laws, lead to a tighter budget, and increases the likelihood of contracting by city and county agencies.  However, other annual operating budget laws work to reduce the likelihood of contracting, indicating potentially stronger opposition from interest groups to a contracting policy in the annual budgeting process.  Clean government laws are generally associated with less contracting, especially less full contracting.  It should be noted that there is no significant multicollinearity found between variables of state oversight and variables of political ideology.

Budget constraints: The signs of the estimated coefficients generally support the hypotheses.  The debt limit variable has a coefficient with a positive sign for full contracting which is statistically significant.  For the variable related to referendum for bond issues, the sign is negative, as expected, and coefficient is statistically significant only for full contracting (-1.250).  Together, all of these results for full contracting support the hypothesis that budget constraints create conditions in which localities seek opportunities for cost savings and politicians are less motivated to spend tax money to gain political benefits, thereby increasing the likelihood of contracting.  This finding is same as that of Lopez-de-Silanes, Shleifer, and Vishny’s study of how counties contract out general public services (1997).   


Results are divided for variables representing how annual operating budgets are adopted.  The first variable, representing that the state specifies the form of the budget, has a coefficient with a positive sign, and is statistically significant for both partial contracting and full contracting.  These findings imply that, when the state specifies the form of the budget, public officials tend to be conservative in their budgeting, thus increasing the likelihood of contracting.  In contrast, coefficients for the variable related to public hearings are statistically significant for both only partial contracting with a negative sign.  This indicates that interest groups who can see the budget before it is finalized have an opportunity to oppose contracting when it is proposed, therefore reducing the likelihood of contracting.  Although the sign of the coefficients for property tax limits for partial contracting was the opposite of what I expected, it coincides with the finding in Lopez-de-Silanes, Shleifer, and Vishny’s study (1997) that used the same state procedures variables.

Clean government laws: The signs of the estimated coefficients mostly support the hypothesis that these clean government laws work to increase the cost efficiency and productivity of in-house service provision and reduce an agency’s efforts to improve efficiency by other means such as a contracting strategy for full contracting.  (The exception is the prohibition of political activity by public employees, which was statistically significant for partial contracting with a positive sign.)  The results do not support the alternative hypothesis, are contrary to the findings in Lopez-de-Silanes, Shleifer, and Vishny’s study (1997).

Both of the variables related to purchasing standards have negative coefficients that are statistically significant at the 0.10 level for full contracting.  One merit system variable was not included in the full specification due to multicollinearity.  The other merit system variable, which applies to county agencies, has a coefficient with a negative sign for full contracting.  The variable of political activity by public employees has a coefficient with a positive sign statistically significant for partial contracting, supporting the hypothesis that the prohibition of political activity by public employees reduces the ability to use local government employees on political projects, lowering the political benefits of keeping service in-house, and therefore, increases the likelihood of contracting.  This finding is similar to that of Lopez-de-Silanes, Shleifer, and Vishny (1997).

Labor conditions law: Only variable included in the final specification, collective bargaining with public employee representatives (1), has a coefficient which is statistically insignificant.
5. Conclusion

Applying econometric models to the cross-sectional time-series (pooled) data over the nine-year period, I examined the determinants of the level of contracting that transit agencies choose for fixed-route bus transit service.  Comparing the four different models with three different forms of dependent variables (multinomial logit, logit, tobit, and panel logit models), the analysis showed that a multinomial logit model with a trichotomous variable fits the data best and predicts outcomes with the highest accuracy.  This result reflects the unique distribution of a dependent variable of level of contracted service, and leads to one of the most important findings in this study; It is very important to distinguish agencies that contract out only a portion of service differently from agencies that contract out all service, while almost all previous regression studies have grouped them together.

Using the unordered multinomial logit model, which is applied to the pooled data and takes into account non-independence of observations of agencies over time, I evaluated the significance and effect of each influential factor.  The multinomial logit model with a trichotomous variable showed that different sets of variables lead agencies’ decision to partial contracting and full contracting.  Overall, full contracting has more statistically significant coefficients than partial contracting.  Statistically significant coefficients for partial contacting were mostly concentrated in system and operating characteristics, and some are related to revenue characteristics and budget constraints laws.  This indicates that a partial contracting strategy is more associated with agencies’ operating and financial characteristics than with economic, political, and institutional reasons.  But when agencies choose to contract out all service, most types of factors, including operations, financial, economic, political, and institutional factors, are associated with the decision.  

Taking into account the relationship between level of contracting and agency size, it makes sense that different factors are associated with these two different levels of contracting.  The opposite signs of the coefficients for agency size depending on the level of contracting indicate that the larger the agency is, the more likely it is that the agency contracts out a portion of service, but the less likely it is the agency contracts out all service.  In other words, larger agencies are likely to contract out only a portion of service, while small agencies are likely to contract out all service.

These interpretations of the findings address the impact of particular institutional environment on an agency’s make-or-buy decision prior to contract execution, which is operationalized either directly (i.e. ideology, governance, and state procedures variables) or indirectly (e.g. financial and operating characteristics variables) here.  This study does not examine a question of the continuation of contracting due to a lack of adequate variables to capture asset specificity.  However, the cursory analysis of the data shows that once full contracting is initiated, it is very difficult to transition to a public provision of service; there are only seven cases among 3,186 cases where an agency transitioned from full contracting in one year to no contracting in the next year, and no cases from full contracting to partial contracting.
  Given that the size of agencies with full contracting is smaller than those with no contracting and full contracting, it is likely that these small agencies keep avoiding a large start-up cost to have their own operating unit and train employees.  Transit agencies may establish good relationship with incumbent contractors, which may create bilateral dependency.  In addition, there may be some political costs associated with switching between having an in-house unit and contracting out all services.  In contrast, agencies with partial contracting has relatively more flexibility to go back and forth between no contracting and partial contracting in terms of both political and economic transaction costs.

Combining all findings suggests that large agencies choose to contract out a portion of service primarily to address operating and financial conditions, while small agencies choose to contract out all service because they are influenced by many other factors, including governance factors related to the agency board, and institutional factors, such as state laws.  In other words, the outcome in the level of contracting is more managerial for large agencies than for small agencies.

The analysis results in this paper allows to construct an instrumental variable (a trichotomous variable) to feed into another econometric model to examine the effect of contracting on cost efficiency of providing fixed-route transit service within the simultaneous equation framework (Iseki 2007).  In such an analysis, it is important to keep in mind that when non-economic reasons examined in this paper are the basis of a contracting policy, it should not be surprising that such a policy may not produce economic gains.
  In such cases, the reason that no economic gains are realized is simply because an agency did not pursue economic gains as part of its contracting policy, not because a contracting scheme per se is ineffective at producing economic gains.  Such a comprehensive analysis will lead to a better understanding of mechanisms of transit service contracting and provide a better guidance for an effective privatization strategy to public transit agencies.
Acknowledgement

This research has been supported by grants from the John Randolph Haynes and Dora Haynes Foundation, California Policy Research Center at University of California, the University of California Institute on Labor and Employment, and the U.S. Department of Transportation and the California Department of Transportation through the University of California Transportation Center.  Any errors or omissions are the responsibility of the author and not of the funding agencies.  I would like to acknowledge J.R. DeShazo, Brian D. Taylor, Martin Wachs, and Randy Crane, and a reviewer of this conference for their valuable comments.  Thanks also to Amy Ford for their assistance with editing work to produce this document.
References
Berechman, Joseph. 1993. Public Transit Economics and Deregulation Policy. Vol. 23, Studies in Regional Science and Urban Economics. Amsterdam; New York: North-Holland.

Black, Alan. 1991. Privatization Of Urban Transit: A Different Perspective. Transportation Research Record 1297:69-75.
-------- 1995. Urban Mass  Transportation Planning: McGraw-Hill.

California Tax Foundation. 1981. Contracting Out Local Government Services in California. Sacrament: California Tax Foundation.
Cervero, Robert. 1988. Transit Service Contracting: Cream-Skimming or Deficit Skimming? Washington, D.C.: Urban Mass Transportation Administration, U.S. Department of Transportation Technical Sharing Program.
Chandler, Timothy, and Peter Feuille. 1991. Municipal Unions and Privatization. Public Administration Review 51:15-22.
Cowie, J., and Darinka Asenova. 1999. Organisation Form, Scale Effects and Efficiency in the British Bus Industry. Transportation 26 (3):231-248.

Cox, W., and J. Love. 1991. Designing Competitive Tendering Systems for the Public Good: A Review of the US Experience. Transportation Planning and Technology 15 (2):367-389.

Foster, Kathryn A. 1997. The Political Economy of Special Purpose Government. Washington, D.C.: Georgetown University Press.

Giuliano, Genevieve, and Roger Teal. 1985. Privately Provided Commuter Bus Services: Experiences, Problems, and Prospects. In Urban transit : the private challenge to public transportation.

-------- 1987. Estimating the Potential Cost Savings of Transit Service Contracting. Transportation Research Record 1108:1-11.

Hakim, Simon, Paul Seidenstat, and Gary W. Bowman. 1996. Review and Analysis of Privatization Efforts in Transportation. In Privatizing Transportation Systems, edited by P. S. Simon Hakim, and Gary W. Bowman. Westport: CT.

Hsiao, Cheng. 2002. Analysis of Panel Data. 2nd Edition ed. Cambridge: Cambridge University Press.

Iseki, Hiroyuki. 2004. Does Contracting Matter?  The Determinants of Contracting and Contracting's Effects on Cost Efficiency in U.S. Fixed Route Bus Transit Service. Ph.D. Dissertation, Urban Planning, UCLA, Los Angeles.

-------- 2007. Effects of Contracting on Cost Efficiency in U.S. Fixed-route Bus Transit Service. Paper read at the Transportation Research Board (TRB) 86th annual meeting, January 21-25, 2007, at Washington, D.C.

Kornai, J. 1979. Resource-Constrained Versus Demand-Constrained Systems. Econometrica 47 (4):801-819.

Lopez-de-Silanes, Florencio. 1997. Determinants of Privatization Prices. Quarterly Journal of Economics 112 (4):965-1025.

Lopez-de-Silanes, Florencio, Andrei Shleifer, and Robert W. Vishny. 1997. Privatization in the United States. Rand Journal of Economics 28 (3):447-471.

Luger, M.I., and H.A. Goldstein. 1989. Federal Labor Protections and the Privatization of Public Transit. Journal of Policy Analysis and Management. 8 (2):229-250.

Maddla, G.S. 1983. Limited-dependent and Qualitative Variables in Econometrics. United Kingdom: Cambridge University Press, Cambridge.

McCullough, W. S. , Brian D.  Taylor, and Martin Wachs. 1997. Does Contracting Transit Service Save Money. Access Magazine, 22-26.

McCullough, W. S. , Brian D. Taylor, and Martin Wachs. 1998. Transit Service Contracting and Cost-Efficiency. Transportation Research Record 1618:69-77.

Morlok, Edward K. 1984. Economics of Private Operator Services. Transportation Research Record 980:553-570.

Morlok, Edward K., and Philip A. Viton. 1985. The Comparative Costs of Public and Private Providers of Mass Transit. In Urban Transit: The Private Challenge to Public Transportation, edited by C. A. Lave. Cambridge, Mass.: Ballinger Publisher Co.

Mundle, S.R., J.E.  Kraus, and G.A. Hoge. 1990. Impact of Labor Contract Provisions on Transit Operator Productivity. Transportation Research Record 1266:23-30.

Nicosia, Nancy. 2002. Essays on competitive contracting: an application to the mass transit industry. Doctoral Dissertation, Economics, University of California, Berkeley.

Niskanen, William A. Jr. 1971. Bureaucracy and Representative Government. Chicago: Aldine-Atherton.

O'Looney, John A. 1992. Public-Private Partnerships in Economic Development: Negotiating the Trade-Off between Flexibility and Accountability. Economic Development Review 10 (4):14-22.

-------- 1998. Outsourcing State and Local Government Services: Decision-Making Strategies and Management Methods. Westport, Connecticut: Quorum Books.

Pack, Janet Rothenberg. 1989. Privatization and Cost Reduction. Policy Science 22:1-25.

Peskin, Robert L., Subhash R. Mundle, and Scott D. Buher. 1992. Transit Privatization in Denver; Experience in First Year. Transportation Research Record 1349:75-84.

Pucher, John R., Anders Markstedt, and Ira Hirschman. 1983. Impacts of Subsidies on the Costs of Urban Public Transport. Journal of Transport Economics and Policy 17 (2):155-176.

Rehfuss, John. 1989. Contracting Out in Government. San Francisco: Jossey-Bass.

Reja, Binyam. 1999. Essays in the political economy of contracting: an institutional analysis of private sector participation in urban public transport. Doctoral Dissertation, Economics, University of California, Irvine.

Richmond, Jonathan. 2001. The Private Provision of Public Transport. Cambridge: A. Alfred Taubman Center for State and Local Government, John F. Kennedy School of Government, Harvard University.

Robinson, Brooks B. 2001. Bureaucratic Inefficiency: Failure to Capture the Efficiencies of Outsourcing. Public Choice 107:253-270.

Savage, I. 1986. Evaluation of Competition in the British Local Bus Industry. Paper read at the Transportation Research Board 65th Annual Conference, January, at Washington D.C.

Savas, Emanuel S. 1987. Privatization : The Key to Better Government, Chatham House series on change in American politics. Chatham, N.J.: Chatham House Publishers.

Sclar, E.D. 2000. You Don't Always Get What you Pay For. Ithaca, N.Y.: Cornell University Press.

Stevens, B. 1984. Delivering Municipal Service Efficiently: A Comparison of Municipal and Private Service Delivery, Summary (Report Prepared for the U.S. Department of Housing and Urban Development). New York: Ecodata.

Talley, W. K. 1991. Contracting Out and Cost Economies for a Public Transit Firm. Transportation Quarterly 45 (3):409-420.

Taylor, Brian, Mark Garrett, and Hiroyuki Iseki. 2001. Measuring Cost Variability in the Provision of Transit Service. Transportation Research Record 1735:101-112.

Teal, Roger. 1985. Transit Service Contracting : Experiences and Issues. Transportation Research Record 1036:28-36.

-------- 1988. Contracting for Transit Service. In Private Innovations in Public Transit, edited by J. C. Weicher. Washington, D.C.: American Enterprise Institute for Public Policy Research ; Lanham, Md. : Distributed by arrangement with UPA.

--------- 1989. Privatization of Transportation Services. In Public Sector Privatization: Alternative Approached to Service Delivery, edited by L. K. Finley. New York: Quorum Books.

Teal, Roger, and Genevieve Giuliano. 1986. Contracting for Public Transportation Service. Transportation Planning and Technology 10 (4):279-292.

Tomazinis, A.R., and I.K. Takyi. 1989. Reducing the Cost of peak Hour Transit Service through Contracting Out Service. Transportation Planning and Technology 13:259-273.
Transportation Research Board. 2001. Contracting for Bus and Demand-Responsive Transit Services: A Survey of U.S. Practice and Experience. Washington, DC: National Research Council.

Webster, Bette A. 1988. Dallas Area Rapid Transit service privatization: A Summary of Benefits/Risks for Transit Providers. Arlington, Texas: North Central Texas Council of Governments.

Williamson, O. 1985. The Economic Institution of Capitalism: Firms, Markets, Relational Contracting. New York: Free Press.

-------- 1996. The Mechanism of Governance. Oxford: Oxford University Press, Inc.

Wilson, N.H.M. 1991. Organizational Options for Public Transportation in the US. Transportation Planning and Technology 15 (2):404-414.






Equation � SEQ Equation \* ARABIC \s 1 �1�		Agency Decision Regression Model


(Level of Contracting)ft 


	= (0 	+ (rcX(revenue characteristics) ft 	+ (scX(system/operating characteristics) ft 			+ (lX(labor conditions) ft             	+ (gc X(governance characteristics)ft 


		+ (iX(ideology) ft 	+ (DX (year dummies) 	+ u ft 


(0, (rc, (sc, (l, (gc, (D and (i : scalar or vector of estimated coefficients


X : indicates a vector of independent variables


f : agency


t : year


(Note: Year dummies are included in the logit model, the unordered logit model, and the Tobit model, but not in the the random-effect logit model which uses a panel regression method.)








� 	The author’s own calculation using data from the 2003 National Transit Database (NTD).  


� 	It should be noted that private ownership per se is not important to achieve cost efficiency in competitive bidding.  A public agency may be awarded a contract by participating in a competitive bidding process.


� 	In addition to this, this study uses, instead of contracting transaction, agency-year that often involves multiple contracts as the unit of analysis, and does not examine the details of contractual conditions due to lack of such data in the NTD.  Because of these reasons, this study does not address a question on the continuation of contracting from the perspective of asset specificity, which leads to bilateral dependency � ADDIN EN.CITE <EndNote><Cite><Author>Williamson</Author><Year>1996</Year><RecNum>323</RecNum><MDL><REFERENCE_TYPE>1</REFERENCE_TYPE><REFNUM>323</REFNUM><AUTHORS><AUTHOR>Williamson, O.</AUTHOR></AUTHORS><YEAR>1996</YEAR><TITLE>The Mechanism of Governance</TITLE><PLACE_PUBLISHED>Oxford</PLACE_PUBLISHED><PUBLISHER>Oxford University Press, Inc.</PUBLISHER><PAGES>429</PAGES></MDL></Cite></EndNote>�(Williamson 1996)�.


� 	The U.S. Bureau of Labor Statistics (BLS) provides statistics on regional labor conditions, such as unemployment rate by MSA for the years 1994-2000, and bus operator wage data for the years 1997-2000. [U.S. Department of Labor, Bureau of Labor Statistics, Employment and Wages, Annual Averages, 1997 to 2000.  Standard Industry Classification (SIC) codes for transportation workers were: 41 and 411. SIC codes 4111, 4119, 4121, and 4141 do not have enough observations.  Metropolitan Area Occupational Employment and Wage Estimates from 1998 to 2000.  Standard Occupational Classification (SOC) code for Bus Drivers, Transit and Intercity is 53-3021.]  U.S. Census Data from 1990: Public Use Micro Sample (PUMS) provides bus driver wage data in the bus service and urban transit industry by sector by state for the year 1989, which are used to compute the ratio of wages between public and private sectors.  The Union Membership and Coverage Database, developed by Hirsh and Macpherson (2003) from the Current Population Survey (CPS), provides the unionization rate in the public and private sectors by MSA for the years 1992-2000.  In addition, US Census—Statistical Abstract of the US provides data on political ideology: composition of state legislatures by political party affiliation from 1992 and 1998; vote cast for U.S. representatives by major political party, by state, from 1990 to 1998; and vote cast for governor elected, by state, from 1990 and 1998).  The U.S. Advisory Commission on Intergovernmental Relations (1993) (USACIR) provided information on state laws governing local government structure and administration, from which the variables of state procedures were developed.


� 	I can expect there to be a very high correlation between contracting in one year and the next because the experience with contracting affects whether the agency decides to contract in the next year; in addition, most contracts are not renewed every year, but extend for multiple years.  It is ideal to control both factors not only in the analysis of the pooled data set but also in the analysis of data from a single year.  Because of  the absence of variables to take into account these factors, increasing the size of data has advantages and does not cause any problems that analyzing data from a single year would avoid.


� 	To do this, I used the following procedure: 1) test each variable for significance in a simple regression model; then 2) test several variables in the same category for multicollinearity using a multiple regression model; and finally, 3) test many variables in all categories for multicollinearity, using multiple regression.


� 	Six results are listed in the table because I converted the results of the multinomial logit and Tobit models two different ways for percentage of observations correctly classified.  I converted the result of the multinomial logit model into a dichotomous variable result, combining partial and full contracting into “some” contracting, and converted the results of Tobit model into dichotomous and trichotomous variable results.


� 	A table of estimated coefficients for dummy variables that indicate data availability (or missing data) corresponding to Table 5-1 and 5-2 is available upon request.


� 	The final specification does not include variables for agency size (as measured by the number of employees), Democrats in the lower house of state legislature, governors by political party affiliation, or vote cast for and governor elected by state, since I found them statistically insignificant in the early stage of determining the specification.  In addition, peak-to-base ratio is excluded from the final specification due to its high collinearity with vehicle utilization.


� 	The results of Table 6-1 and 6-2 were obtained from the multinomial logit regression with cluster and robust options in STATA to take into account non-independence of observations of agencies over time.   Because of these options, standard errors become larger than those without the options while estimated coefficients remain same.  As a result, statistical significance decreases for each estimated coefficient.  


� 	In the analysis, I used total federal funds in the NTD Form 203 to compute the proportion of federal funds in total operating fund.  This total federal funds includes funds for capital assistance as well as for operating assistance from federal programs after 1998.  Therefore, the analysis which uses federal funds strictly for operating assistance and the data after 1998 may change the results obtained here. 


� 	I computed total operating variability using total operating funding over the six-year period prior to the year of measurement.  For example, for the 1994 measurement, it was necessary to compute the variability in operating funding over the period from 1988 to 1993.  In 1991, the NTD switched accounting methods, which means that the different accounting method prior to 1991 influences the value of this total operating variability until 1996 but not after 1997. 


� 	Although the wage gap between bus operators in the public and private sectors and the unionization rates in the public and private sectors could be correlated with bus operator wage rate, it was not the case in my data set.


� 	The data set for this study contained the 3,186 cases, where an agency has data in two consecutive years.  Among them, only 96 cases show some transition in contracting status, and the majority of them is between no contracting and partial contracting: 37 cases from no contracting to partial contracting, 41 cases from partial contracting to no contracting, 9 from no contracting to full contracting, 7 cases from full contracting to no contracting, and 2 cases from partial contracting to full contracting.  Thus, type of service provision is stable, and most public transit agencies maintain the same type of service provision over time.  This finding is consistent to the survey response in the TRB study � ADDIN EN.CITE <EndNote><Cite><Author>Transportation Research Board</Author><Year>2001</Year><RecNum>264</RecNum><MDL><REFERENCE_TYPE>10</REFERENCE_TYPE><REFNUM>264</REFNUM><AUTHORS><AUTHOR>Transportation Research Board,</AUTHOR></AUTHORS><YEAR>2001</YEAR><TITLE>Contracting for Bus and Demand-Responsive Transit Services: A Survey of U.S. Practice and Experience</TITLE><PLACE_PUBLISHED>Washington, DC</PLACE_PUBLISHED><PUBLISHER>National Research Council</PUBLISHER><PAGES>210</PAGES><ALTERNATE_TITLE>Transportation Research Board Committee for a Study of Contracting Out Transit Services</ALTERNATE_TITLE><ISBN>Special Report; 258</ISBN></MDL></Cite></EndNote>�(Transportation Research Board 2001)�. 


� 	In my analysis on the cost efficiency using instrumental variables created by the model in this paper, I found that the combined effects of contracting lower operating costs by $4.09 and $2.89 per vehicle hour for partial and full contracting agencies respectively in the average case � ADDIN EN.CITE <EndNote><Cite><Author>Iseki</Author><Year>2007</Year><RecNum>322</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><REFNUM>322</REFNUM><AUTHORS><AUTHOR>Iseki, Hiroyuki</AUTHOR></AUTHORS><YEAR><styles><style font='12124'></style></styles>2007</YEAR><TITLE>Effects of Contracting on Cost Efficiency in U.S. Fixed-route Bus Transit Service</TITLE><SECONDARY_TITLE>the Transportation Research Board (TRB) 86th annual meeting</SECONDARY_TITLE><PLACE_PUBLISHED>Washington, D.C.</PLACE_PUBLISHED><DATE>January 21-25, 2007</DATE><SUBSIDIARY_AUTHORS><SUBSIDIARY_AUTHOR>Transportation Research Board</SUBSIDIARY_AUTHOR></SUBSIDIARY_AUTHORS></MDL></Cite></EndNote>�(Iseki 2007)�.  These average cost savings translate into 7.8 percent and 5.5 percent, using the average operating cost per vehicle hour of $53.06.  However, this improvement is not universal, because the effects of contracting on cost efficiency vary by factors such as peak-to-base ratio, agency size, the wage gap between bus operators in the public and private sectors, and agency type.
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