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Executive Summary

Introduction 

Throughout the history of U.S. transportation policy, there have been several instances when the passage of significant social, economic or environmental legislation has been followed by the creation of supportive federal transportation programs. Examples include the Clean Air Act Amendments (1990) that was followed by the creation of the Congestion Mitigation and Air Quality (CMAQ) program as a part of the Intermodal Surface Transportation Efficiency Act (1991). Another example is the Americans with Disabilities Act  (1990), which led to significant revisions to Section 504, the existing regulations for transportation for the disabled. This report examines the benefits that accrue from employment transportation services. These services were implemented as a result of changes in transportation policy to support low-income workers and public assistance clients to transition to jobs as a result of changes in welfare laws, namely the Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA) of 1996. Employment transportation services provide access to jobs to people who otherwise have little by way of transportation option either because public transportation is not available for their work (or employment-supportive trip such as schools, job-training centers, career counseling centers and for job search.) or because they cannot afford to own and operate a private vehicle. These services have been funded by the Federal Transit Administration (FTA) of the U.S. Department of Transportation, human services, labor and workforce development, other federal, state, local agencies as well as by non-profits and private sector companies. 

These services consist of traditional fixed-route or demand-responsive services that are operated by local transit agencies, rideshare programs, shuttle or charter services provided by non-profits, employers or employment agencies, information services and mobility brokers that link information on jobs with transportation to those jobs and car ownership programs for ownership and use of private vehicles by low-income workers. 

The purpose of this study is to examine the benefits that accrue to the users of such services and to non-users (the rest of society). Recent studies have attempted to examine the return on investment to human services transportation
,
. We examine a variety of measures including the extent to which these programs have targeted the appropriate pool of riders as desired by Congress and changes in perceptual distances to job sites, which have acted as a significant barrier to job access in the last. We quantify  site to site variations in relevant transportation and labor market outcome measures; the variations result from the local economic and labor market environment as well as the broader policy context of local welfare-to-work programs, job training and employment programs. 

The study also examines the costs of transporting workers to jobs and how these costs compare to other transit programs in their area of operation and to the costs of relevant (non-transportation) social and human services programs. We also examine the benefits that accrue to users, non-users and society in general and develop estimates of benefit to program cost. Users benefit due to increased access to jobs and improvements in earnings potential but may suffer from increases in generalized cost of transportation and the opportunity costs of foregoing leisure time. Non-users benefit due to increases in alternative uses of welfare subsidies and unemployment benefits that result from the transition of welfare clients to jobs and, in some cases, reduction in the societal costs associated with private vehicle access to destinations.  However, other low-wage workers might suffer from displaced jobs, deflation of wages and other factors associated with the job chain because of new workers who are introduced into the local labor market or due to workers who have changed job locations or shifts due to the new transportation service. We attempt to estimate these secondary effects on non-users in the local labor markets. Finally, we forecast the potential effects of mobility afforded by the services on the individual’s future worklife and estimate a user-level Potential User Worklife Index, which gives a predicted return on investment of program dollars, invested in the base year of the analysis.

Study Objectives

The study consists of the following research objectives:

1) To review studies on economic benefit assessment of human services and economic development programs and to compile information on the need for transportation services for low-income individuals as documented in the published literature;

2) To identify the socioeconomic profiles of employment transportation service users and to understand types of travel behavior and labor market changes that have been enabled as a result of using these services;

3) To identify the appropriate labor market outcomes to consider in the study of such services and to determine site-to-site variation in the extent to which services have brought about labor market outcomes;

4) To assess the costs to transit operators associated with providing such services, compare these costs to peer transit services operating in the same areas and also to costs of other social, economic and human services programs;

5) To quantify economic benefits to individual users, non-users and to society that result from these services and to forecast expected benefits over the worklife of users.
The study is restricted to the analysis of Fixed-Route (FR) and Demand-Responsive (DR) services of employment transportation. The study uses primary data that were collected in 23 locations across the country in 2002 from program managers and on-board, from users. These primary data are linked in various ways to available sources of data to extend the scope of the primary data.  The authors found that neither the traditional methods of benefits estimation in the transportation literature nor the approaches followed in the job-training, human services, economic development or education literature to be sufficient for the estimation of the economic benefits of employment transportation. Hence, we have adopted a hybrid of these methodologies that enable us to capture the effects of the program on users of the services and on the small, localized effects on non-users and the rest of society. 

This analysis was undertaken at the same time that as a multi-site partnership study (by means of a focus group, email survey and site visits) on employment transportation partnerships (between transportation organizations and representatives from non-transportation organizations). The results of that study are given in a separate set of reports; the executive summary of those studies are given in Appendix N of the full report. Figure 1 shows the locations that were visited for all the studies combined. The figure is color-coded to indicate the number of JARC grants that were active in 2002, when the majority of the data were collected. As shown in the map, our activity level varied with the grant funding associated with a state.

Figure 1: Locations for Benefits Analysis and Partnership Studies
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Background

The PRWORA was one of the most far-reaching social legislations in the latter half of the 20th century. This legislation established rules to put five-year lifetime term limits on receiving federal public assistance (and permitted states to impose even shorter time limits), penalize states that have too few recipients in work activities and required recipients to participate in work activities within two years of receiving benefits. A variety of supporting policies and laws enacted during the 1980’s and 1990’s in the areas of workforce development, tax credits for working families, child-care subsidy policies, increases in access to public health care insurance by children of poor families and minimum wage supported the enactment of the welfare reform law. By some estimates, federal dollars available to support working low-income families increased from $11 billion in 1988 to $66.7 billion in 1999
. 

From a review of 140 studies published on welfare reform in the workforce development and human services literature between 1993 and 2005, we find that every study that investigated the barriers to employment found transportation to be a major obstacle to employment and economic welfare of low-income workers
.  Car ownership is priced out of the reach of most of these individuals. National-level data collected around the time the welfare reform law was passed (the 1995 Nationwide Personal Travel Survey) showed that 26 percent of low-income single parents do not have a vehicle, compared to only 4 percent of middle- and upper-income households
. Large spatial gaps exist between the location of entry-level jobs and the residential location of public assistance clients, posing strong barriers in accessing jobs
,
,
. Job growth in many areas has been occurring in suburban locations far away from where low-income families live, which in most cases are in inner-city neighborhoods.
Meanwhile, public transportation between these origin and destinations were limited, too time-consuming or simply non-existent as far as most reasonable travel time budgets are concerned. At the same time, the start times of many jobs that are appropriate for the skill levels of individuals receiving public assistance do not match the schedules of existing public transit services
. A total of 9.4 billion trips were taken by public transportation in 2003, up from 8.6 billion in 1991
 – however, public transportation is the usual mode for 5.05 percent of work trips and only 1.56 percent of all trips
. In many smaller areas and rural locations, the problem is amplified because appropriate economic opportunities may only be found in great distances, in neighboring towns and counties
. While 60 percent of rural residents have access to public transit, roughly two-thirds of these publicly funded systems are single-county or city/town in scope
,
. This limits the range of employment destinations available to the individual. Since not many jobs are usually located in sparsely populated rural areas, such locations are even less likely to have public transportation in the first place, leaving residents there with little choice but to travel long distances to work
,
. 

Overall decline in the quality of the travel experience of the traveling public has been of great concern to transportation professionals. Total hours of travel delay is estimated to have increased 425 percent between 1982 and 2005
 while the portion of Vehicle Miles Traveled (VMT) under congested conditions increased by 22 percent
 between 1995 and 2004. For transit riders, overall (door-to-door) transit trip speed is estimated to have declined by 31 percent, from 15.3 mph to 10.6 mph
. These numbers are estimated based upon observed traffic and does not reflect the trips not taken as a result of expected delay, cost and lack of transportation options. 

Uncertainty in funding for highway and transit programs and projected shortfalls in the Highway Trust Fund (HTF) to meet demand has spurred an ongoing debate about recourses for the future. At current levels of taxation, there is a large and growing gap between the supply of funds available to the HTF and the demands placed on the HTF – “especially in the face of a growing national population, a growing economy, increasing globalization, aging infrastructure, and construction cost inflation”
. A recent study
 estimated that the annual gap between revenues and the investment needed to “improve” the highway and transit systems was about $105 billion in 2007, and is expected to increase to $134 billion in 2017 under current trends - if the goal is to simply to maintain the current highway and transit systems and not let them deteriorate, the annual gap is $50.7 billion in 2007, increasing to $66 billion in 2017. The cumulative gap over the entire 2007-2017 period is projected at $634.7 billion for the need to maintain, and $1.3 trillion for the need to improve. 

Historically transit has served the role of low-cost mobility to those who cannot afford to own or use a car
. But over time, federal policy has levied increasing demands on transit to alleviate congestion and manage demand. Eighty percent of federal funding for transit comes from the HTF and the remaining 20 percent from the federal General Fund (GF). The portion from the GF reflects transit’s role in providing basic mobility
. The five largest transit systems in terms of ridership (the central systems in New York City, Chicago, Los Angeles, Washington, D.C. and Boston) accounted for 49 percent of transit passengers, 33 percent of total annual transit expenditures and received 27 percent of federal assistance
. Total expenditures in transit increased from $27 billion in 1991 to $39.8 billion in 2003 (in 2001 dollars) while the total number of trips increased from 8.6 billion in 1991 to 9.4 billion in 2003.  Fares are the largest source of funds for public transportation at 25 percent and federal grants account for about 17 percent. But fares have remained about the same in constant dollars and federal share as percent of total transit expenditures have also stayed about the same, state and local government budgets have been greatly stressed. 

Job Access and Reverse Commute Program

The welfare reform law was passed against this backdrop of the state of public transportation. It was important at the time to have a federal transportation program with a dedicated set of funding for transporting this particular subset of low-income individuals (and other low-income workers whose earnings are at or below150 percent of the federal poverty rate). The Job Access and Reverse Commute (JARC) program was created as a nationally competitive program based on statutorily specified criteria by the Transportation Equity Act for the 21st Century (TEA-21) to fund such gaps in services. The program required a dollar for dollar match, such that 50 percent of the project cost would be generated from DOT’s JARC and the remaining 50 percent from non-DOT sources, thus doubling the amount that DOT would invest in a transportation project. A total of $750 million were authorized ($400 million from the Mass Transit Account of the Highway Trust Fund and $350 million from General Funds). FTA conducted competitions and selected projects for funding appropriated in FY 1999–2002. FTA spent $27,770,000 in these early years of the program on competitively selected grants. However, beginning in FY 2000, Congress also began designating specific projects and recipients to receive JARC funding in the conference reports accompanying the annual appropriations acts, and directed FTA to honor those designations with statutory language specifying that “notwithstanding any other provision of law, projects and activities designated [in the conference reports] shall be eligible for funding.” Each year, more projects were Congressionally designated until finally all JARC project funding was allocated to Congressionally designated projects and recipients
. A total of $680,221,366 was awarded through the earmark process under TEA-21. 

SAFETEA-LU changed JARC from a competitive program to a formula program in 2005. The federal share of eligible capital and planning costs may not exceed 80 percent of the net cost of the activity. The Federal share of the eligible operating costs may not exceed 50 percent of the net operating costs of the activity. Recipients may use up to 10 percent of their apportionment to support program administrative costs including administration, planning, and technical assistance, which may be funded at 100 percent Federal share. SAFETEA–LU also requires a recipient of JARC funds to certify that projects selected are derived from a locally developed, coordinated public transit-human services transportation plan developed through a process that includes representatives of public, private and non-profit transportation and human service providers, participation by the public, and representatives addressing the needs of low-income individuals. The total obligations for JARC projects to date have been $864,278,262. FTA’s FY 2006 report on the JARC program reported that the program funded 645 individual services that were operated by 155 grant recipients. JARC awards have gone to direct recipients in 249 localities; however many of these localities were the city where the State DOT is located in, and the State DOT passed through funds for projects in multiple localities in their state. 
The program jump-started a series of planning, financial and operating partnerships between transportation agencies and non-traditional agencies that came together to provide services to low-income workers (details on the dynamics of such partnerships, challenges faced and what has worked and what has not can be found in a series of partnership reports put together by the research team
). By requiring the match from non-DOT sources, the program was able to leverage over $864 millions dollars from non-transportation sources (the partnership reports also provide examples of situations where inability to raise match led to termination of services). The program has been somewhat responsive to the concerns raised about flexibility and adaptability, given the needs of users and have funded services that have are non-traditional from FTA’s perspective. Although the program funded mostly traditional fixed-route and demand-responsive services in the earlier years, the range of programs funded over time have diversified. 

For instance, through FY 2001, the program had allocated 93.5 percent of funds to traditional trip-based transit services (60% of the funds to fixed route services and 33.5 percent towards demand responsive services), with the remaining funds allocated almost equally between the ride-sharing (car oriented programs) programs and programs geared to promoting information services. In FY 2006, trip-based services accounted for 83 percent of expenditures, 2 percent were spent on user-side subsidy, 8 percent on information-based services including mobility management programs and 7 percent to a “capital investment” or car programs. JARC services were estimated to have reached 43.4 million jobs, of which an estimated 21.2 million were “low-wage” jobs. 
From a planning perspective, only counting individuals on generational poverty and welfare dependence and measures such as population earning at or below 150 percent of the federal poverty level paint an incomplete picture of the extent to which there is a need for alternative transportation programs. Poverty can be dynamic and families who are not counted through these measures also need mobility assistance. Using the Survey of Income and Program Participation (SIPP), 32.3 percent of the U.S. population experienced “episodic” poverty wherein they were poor 2 or more consecutive months during 2001 through 2003; however, only 2.4 percent suffered “chronic” or long-term poverty where they were poor every month throughout the 36 month period
. Job losses during difficult economic times can be very disruptive. In 2003, about 40% of unemployed workers received unemployment benefits and workers received that benefit for an average of only 16.4 weeks
. The recent spate of home foreclosures has received a great deal of visibility. Bankruptcy filings in the federal courts rose 38 percent in calendar year 2007, according to data released today by the Administrative Office of the U.S. Courts
. The number of bankruptcies filed in the twelve-month period ending December 31, 2007, totaled 850,912, up from 617,660 bankruptcies filed in calendar year 2006. Industry estimates put involuntary or voluntary repossessions of vehicles when faced with the inability to afford a vehicle during periods of unemployment, overextending on credit and other life circumstances at 2.25 million nationwide in 2002, double the number in 1998
. And in 2007, the U.S. auto-loan balance was at an all-time high (at $772.3 billion up from $281.8 billion in 1998) and the auto-loan delinquency rate was at 3.4 percent up from 2.6 percent in 1999
. Record-high gas prices have cut into household budgets and inability to sell off fuel-inefficient vehicles, people have stranded with no alternatives means of travel. These statistics show that a safety net for mobility is required for a much larger group of individuals consisting not only of the traditionally defined “low-income” individuals but also middle-class individuals who are facing extreme hardships as a result of loss of a job, home or vehicle or trends in the global economy. As such, the employment transportation services that currently exist are limited in scope.
Employment transportation services were designed to primarily transport low-income workers to jobs or to employment supportive services such as schools, job-training centers, career counseling centers and for job search. Our analysis of employment services show that these services have been used for a variety of travel destinations and not just jobs. However, a worklife consists of a “travel package” that includes trip chaining to retail opportunities, child-care centers and the like. The thrust of employment transportation services has not been towards supporting such travel behavior. Employment transportation is not likely or was even intended to be a solution to a low-income worker over their worklife; the goal of these programs is to position users in a part of the economic ladder where they become self-sufficient and economically stable enough to drop out of the employment transportation system. Individuals may drop out by purchasing a vehicle, by relocating to a better neighborhood or in some cases to another metropolitan or to a rural area. Our analysis showed that the average duration for which a low-income individual remains carless after entering the first job is about 5.56.years
 while 11 percent acquire a car after the end of the first year. 

Economic Benefits Assessment

There has been much interest in estimating the returns to the economic investments made on human capital aspects of society. By human capital is meant the knowledge, skills, attitudes, aptitudes, and other acquired traits that contribute to production
 and is represented by the aggregation of investments in such activities
. There has been particular interest in the economic returns to investments in the areas of education
,
, job-training
, employment programs for people with disabilities
, household investments on religion and charitable activity
, productivity and household investment in health
, human capital investments and healthy development of young adults
. 

At the same time, the role of physical capital in economic productivity and the returns to investments in physical capital has also been well examined. Physical capital refers to land, structures, durable equipment, and commodity stocks, including transportation and utilities.  The accessibility benefit of transportation systems and consequent impacts on economic productivity and growth is a mature area of study. This topic has been most widely studied at more macro levels than at the level of households or individuals. Since the late 1980s, a large amount of research has been conducted to measure the impact of public infrastructure (including highways) on economic performance, economic growth, and productivity
,
,
,
,
,
. The production function is a relationship between the total production of real output for an economy and the amount of inputs, which usually include capital and labor.  More recently, researchers have used cost functions to estimate this type of relationship 
,
.  The cost function gives the minimum cost of producing a given level of output from a specific set of inputs. 

One of the serious criticisms of both the production and the cost functions is the causality between public infrastructure and economic performance (usually measured in terms of the Gross Domestic Product, GDP).  Traditionally, it is assumed that the level of investment in public infrastructure affects GDP.  However, it can be easily seen that the direction of the effects can be reversed; that is, the level of investment and the stock of public infrastructure also depend on GDP.  It is likely that both directions of effects are true.  Among a variety of other problems, the one-directional assumption usually opens up criticisms on the basis of the estimation bias of infrastructure impact
,
.

The estimation of economic returns due to investments in personal transportation by household is a more recent phenomenon. The basic premise of this literature at the household level is that transportation brings about destination accessibility that in turn, has favorable impacts on the economic lives of people. As households transitioned from welfare to work, the cost and the importance of transportation in enabling economically productive lives by families formerly on welfare has gained prominence. In particular, recent literature has focused on this issue by considering the problem as an endogenous one; that households make investments on transportation, but that investment in turn, leads to accessibility benefits that affects the ability of households to make those investments. Studies have found that car-ownership increases the employment probability of welfare recipients
,
 whereas others
, 
positively link transportation expenditures made by households to their increased ability to earn from salaries and wages. 

Employment transportation such as JARC falls at the cusp of both aspects of capital stock. Employment transportation, with its stock vehicles, hardware, software and other assets is a part of the physical capital. But by enhancing accessibility to workplaces, career counseling sites, job-training and education centers, employment transportation services can target the growth of human capital. Economic opportunities could include access to employment sites with jobs that match the skill sets of riders, work schedules that better match their lifestyles, better earnings, benefits and work experience as well as an inexpensive and reliable travel option. At the same time, all of these outcomes have important impacts on the economy and society in general through greater work productivity and reduced dependence on other social programs that might otherwise have to augment incomes. It is natural that we should leverage elements of both types of approaches to assess the economic returns on both types of capital.

 Current Approach

To date, there has been no comprehensive assessment of cost-effectiveness and cost-benefit analysis of the JARC program. In making national level inferences of program benefits, one must also be cognizant of the fact that there are statistically significant variations in local labor market conditions and the broader economic and social (including welfare reform) context in which these services operate, all of which can induce substantial site-to-site variations in benefit estimates. 

Data Sources

The primary data sources used in the analysis consisted of:

1) An on-board survey of riders with questions on their socio-demographics, use of the service, travel information prior to use of the service and currently, previous employment and earnings information and current employment and earnings information; this survey will be called the JARC User Survey and was administered in the summer and fall of 2002;

2) Interviews of program managers and vehicle operators on the service and the partnership aspects also during the same survey period;

3) A survey which included questions on the financials of the service such as total annual operating cost, JARC share and match source as well as operational characteristics such as total annual ridership, route miles, route trip travel time for the routes and hours of service; this survey will be called the Cost and Operations Survey and was administered by email retroactively in late 2006 and early 2007.

In order to add value to the primary data, we linked these to several secondary data sources including the Public Use Microdata Sample (PUMS) 2000, Census Transportation Planning Package (CTPP) 2000, National Transit Database (NTD) 2002, the National Longitudinal Survey of Youth 1979 (NLSY79) and finally, the Current Population Survey (CPS), March 2002 supplement.

Study Approach

The study reports an extensive exploratory analysis of the travel behavior patterns of users, their socio-demographics, the changes they underwent in their work and trip patterns as a result of the use of the service and their attitudes as well as cognitive/perceptual aspects of their travel environment. A study of program targeting was undertaken in order to find out if the services are reaching the population as determined by Congress. A quantitative analysis examined the extent of site-to-site variation in different travel and labor market outcomes. Three measures are used to study costs associated with the JARC program: (i) Cost Per Ride (CPR) which is the total program costs in a site, as obtained from the Cost and Operations Survey divided by the total annual ridership; (ii) Annual Program Cost Per Rider (PCOST) or the costs expended by the program per rider (which depends on the level of use by riders, information on which was obtained from the JARC User Survey) and (iii) Annual Subsidy per Rider (SUBSIDY) or the difference between annual program costs and annual transit fares paid by the rider, which also depends on the level of use by the rider.

The cost-effectiveness analysis consists of the following problems: (i) Compare Cost Per Ride of surveyed JARC-funded services to that of peer transit services operating in the same area (ii) Compare annual program cost estimates for different labor market outcomes and for different subgroups of the population. Costs related to trips that have desirable labor market outcomes including new work trips, trips to higher wage destinations, trips by education level of trip-maker and trips to destinations that were considered to be previously inaccessible by users. Further, we divide JARC service riders into six subgroups, based on the nature of their destination activity and by the employment status of the riders. Based on these considerations, we arrive at the following six subgroups of riders, whose annual program costs per rider were estimated separately 

a) Subgroup 1: New Worker in the Labor Force

b) Subgroup 2: Existing Workers in New Job Locations

c) Subgroup 3: Existing Workers in Same Job Locations

d) Subgroup 4: Non-Workers in School or Training

e) Subgroup 5: Non-Workers Looking for Jobs

f) Subgroup 6: Discretionary Riders

Finally, we compared annual program cost estimates to cost-effectiveness measures of other social, health and human services, workforce development and economic development programs.

The cost-benefit analysis was significantly more involved than the other analysis. As in any CBA study, one of the first questions that need to be answered is that of standing: whose benefits and costs matter for the purposes of evaluation. Our assumption was that the benefits and costs from the program will have greatly different incidence on different members of society  and that it is fruitful to conceptualize three main groups with standing: Users (disaggregated into the six subgroups above), Non-Users (three groups of non-users were considered in the analysis – the general tax-paying public, other travelers in the region and the local labor market) and Society in the context of employment transportation. The use of JARC services can potentially lead to differing categories of impacts on labor market outcomes. Different categories of impacts are likely. Based on the literature and our experience with the JARC programs, we have followed an “accounting” framework to display the various costs and benefits that might accrue to users, non-users and society
,
.  The four categories of impacts considered in this study are:

a) Participants’ output-related factors including earnings, fringe benefits and tax credits;

b) Participants’ work-related expenditures such as tax payments and transportation costs including monetized value of travel time, out-of-pocket costs and change to leisure time of previously unemployed workers; Participants’ use of transfer payments including public assistance (Temporary Assistance for Needy Families, TANF), unemployment benefits and other transfer payments;

c) Program costs, which in this case are the cost of the JARC program to transport the individual;

d) Three groups of secondary impacts, including impacts on societal costs of private transportation avoided and local labor market dynamics.

Another matter that complicates the analysis undertaken here is that many of the labor market outcomes that JARC services could have impacts upon, will presumably take place over a long time period. Whether or not the riders of these services are able to access jobs or training centers that will assist in bringing about stability in employment and earnings and thus, entry into a more productive economic ladder, can only be verified over time. In fact, as in the case of several other social and workforce development programs, the larger gains might accrue over the work life of the riders since the role of the JARC-funded service is to give a boost to individuals to reach a different economic ladder than what might have otherwise been the case. An attempt has been made in this study to forecast economic gains attributable to JARC that persist over the expected duration of the work life of riders and to create a Potential User Worklife Benefit Index, which reflects the types of long-term outcomes that riders might be expected to experience. This part of the analysis makes extensive use of the National Longitudinal Survey of Youth (1979) or NLSY79, a longitudinal dataset collected by the Bureau of Labor Statistics. A dynamic microsimulation model was developed for this purpose. 

The purpose of JARC, unlike many other educational, social and job training programs, is not to directly impart job skills and training. Its goal is to transport people to jobs or destinations with other economic or meaningful social opportunities. The program operates on the premise that riders already have a certain level of human capital that makes them employable or amenable to further training. Hence, attribution of correct program benefits becomes a challenge (for example, what percent of the change in earnings accrued after using the JARC service can be attributed to JARC in contrast to education, skills training and other programs). Literature indicates that there can be significant overstatement of impacts unless some of the gains can be appropriately allocated. A methodology was specifically adopted in this study to ensure that the “counting” of benefits is justifiable. A simulation model of local labor market dynamics (called PFC Simulation in the report
.
) was employed in order to estimate the effects of employment transportation systems on current low-wage labor.

Identifying these dynamics and quantifying them is the subject of the cost-benefit part of the report. In order to do so, we have drawn upon a variety of methodologies in the transportation as well as the program evaluation literature. The “gold standard” of program evaluation is random assignment of similar prospective program participants into experimental (treatment) and control groups. The difference in outcome between these two groups is the mean treatment effect or program impact. For example, in a cost-benefit analysis of the National Job Corps which is administered by the U.S. Department of Labor, impacts were estimated by comparing the experiences of randomly assigned program and control groups using data from periodic interviews conducted over a four-year follow-up period
. A dollar value was placed on the individual impact estimates in order to calculate total program benefits, which were then compared to program costs in the benefit-cost analysis. Such a design is clearly not possible to implement in the context of a transportation study. Program evaluations of transportation services are typically conducted with the help of before and after studies.  These studies measure the monetized value of the change in consumer surplus to estimate the societal and user benefits.

In this study, we have used elements of quasi-experimental design (especially matching) and non-experimental methods. The process utilized for the cost-benefit analysis if shown in Figure 1. Administrative data collected by the FTA could not be used for this purpose. The final results of the study links transportation investments to specific labor market outcomes and highlight the role that employment transportation plays in augmenting human capital.

	Summary of results

	· Employment transportation services funded by the JARC program are reaching the target population as stipulated by TEA-21.

· JARC users are of lower-income and less educated than users of other transit services in their area; they are also more likely to be without a valid drivers’ license and without an automobile.

· Users have undergone a variety of travel behavior and work-related changes, which have an economic benefit to them.

· These services have helped many users overcome the psychological barrier imposed by the lack of means to travel to locations that are job-rich.

· There are statistically significant site-to-site differences in labor market and travel outcomes of JARC service users.

· The Cost Per Ride (CPR) of all JARC services surveyed was $11.40 per ride. In contrast, the CPR for non-JARC transit services in the same sites (as available from the National Transit Database, NTD) is $9.77. 
· The average cost per ride of JARC Fixed Route services is $11.40 per ride, compared with $9.77 per ride for Fixed Route Services operating in the same geographic area. The average cost per ride of JARC paratransit services is $16.36 per ride, compared with $19.36 per ride for paratransit services operating in the same geographic area.

· The average operating cost of providing JARC service to an individual for one year is $3,202 per year; this amount is comparable to the annual program costs of other Federal government programs that seek to provide employment opportunities to low-income persons. 

· For every dollar of program cost, a return of $1.99 in net economic gains accrues to the user.  The rate of return varies considerably by type of user, type of location where the service is operating and type of service. It also varies by the manner in which the analysis treats the opportunity costs of time – when we factor in the value of “leisure time” foregone by transitioning from a state of joblessness to work, the rate of return is estimated to drop from $1.99 to $1.61.

· As JARC increases the supply of labor in the local labor market, a number of localized employment-related events are triggered including deflation of wages or vertical movement of current workers up or down the job chain; when such labor market impacts are factored in, the final societal benefits of the JARC program are estimated to be $1.38 to a dollar of program investment.

· New workers in the workforce have cost the program higher to transport to jobs (at $3,534 per rider annually) compared to those who worked before (at about $3,100); The average rate of return to users in this subgroup in the base year of 2002 is close to $2.5.

· Employment transportation programs are also likely to jump-start a wage growth trajectory that may persist over the individual’s worklife. We have estimated that average worklife benefit to base year program cost is $15.87, ie, we estimate that every dollar spent in JARC program costs facilitates a return on $15.87 in the future.


Main Findings

Literature Review and Exploratory Analysis

An analysis of over 140 articles in the social and human services literature indicated the extent to which outcomes of governmental programs depend on the availability of transportation. 31 studies that included quantitative survey, or interview, data on transportation barriers and their affect on “welfare to work” programs are: In six of the reports transportation is found to be the second, or first, most cited barrier to employment after, or before, child care. Nine of the reports, including a large review of multiple studies of different state and national programs found that transportation problems are among the three most common: barriers to employment, reasons for staying on welfare, or reasons for quitting latest job. Other important barriers are: childcare, education, and health and emotional problems.  In eight studies “transportation problems” were citied as a significant barrier to employment by roughly 26% to 49% of recipients. 

Program Targeting and Exploratory Results

Employment transportation services funded by the JARC program are reaching the target population as stipulated by TEA-21 and SAFETEA-LU. JARC users are have significantly lower-income and less educated than users of other transit services in their area; they are also more likely to be without a valid drivers’ license and without an automobile. 

As a whole the respondents did not reflect a stable labor force. Employee tenure conditions of the respondents are lower than the workforce in general. Nationally, the median number of years that wage and salary workers had been with their current employer (referred to as employee tenure) was 3.7 years. Workers in lower-paid occupations in the service industries have substantially shorter employee tenure, of 2.4 years and within the service industries, food service workers have the lowest median tenure (1.4 years). Among the survey respondents, only 23% workers had been with the same employer for more than two years, 21% had the job between one and two years, about 27% reported employee tenure of 6 months to a year and another 29% reported tenure of less than 6 months. The median tenure among the survey respondents was less than one year. Further, about 31% of the respondents indicated that they had received some form of public assistance in the last five years. Close to 27 percent of the riders reported being new workers in the labor force, having been without a job prior to using the service. Over 40 percent of existing workers reported earning more after having changed jobs or shifts as a result of service use.

Work Activity and Travel Behavior Changes

Prior to use of the services, JARC service users had either driven, rideshared, used taxis, traveled by public transportation or walked to meet their travel needs. The results indicate that the program, while serving the target population, has also achieved success in attracting people who had previously depended on a car.  We found that a substantial percent of the respondents who had driven to their current location had switched modes because they found the service was useful in meeting their travel needs. It might be difficult to make generalizations regarding travel times that riders are incurring by using these services when compared to that incurred by general commuters. Indeed, the median travel times of JARC riders compared to the travel times of general commuters is U-shaped, indicating that in several sites, JARC riders are incurring short commutes compared to general commuters but that also in a large number of sites, riders were incurring very long trips compared to regional commuters. This trend is reflective of the local, spatial distribution of jobs relative to home locations; in some areas, jobs are in close proximity to home and in other areas, desirable, well-paying jobs are located at great distances from home locations due to which service users are willing to tolerate large commuting times.

Table 1: Work Activity and Travel Changes from Survey of Riders

	Variable
	Total
	Fixed Route Services
	Demand-responsive Services
	Large Metro
	Small Metro
	Rural

	New workers in the labor force (did not work before)
	27.3%
	25.9%
	31.5%
	21.9%
	24.4%
	35.7%

	Existing workers earning more after using service 
	40.8%
	36.5%
	54.1%
	47.6%
	39.6%
	34.7%

	Workers accessing new destinations (new job locations after having switched jobs)
	12.0%
	14.9%
	7.6%
	17.3%
	7.3%
	15.2%

	Workers switching from other modes:
	

	From auto

From bus or train

From walking

From taxi

From rideshare
	14.2%
	12.6%
	17.9%
	10.5%
	12.4%
	20.2%

	
	23.6%
	18.9%
	34.3%
	44.4%
	18.0%
	11.9%

	
	17.0%
	22.2%
	5.2%
	4.8%
	28.1%
	13.9%

	
	22.3%
	23.5%
	19.4%
	30.7%
	16.9%
	21.6%

	
	22.3%
	22.2%
	22.2%
	9.9%
	24.2%
	31.3%

	 “Employment-supportive” trips
	71.2%
	65.9%
	84.0%
	91.2%
	63.4%
	61.7%

	Work trips
	62.6%
	61.9%
	64.%1
	73.6%
	73.6%
	56.8%


Table 1 illustrates these activity and travel changes from the ridership survey. The main activity changes that we focus on, described under “Work Activity Impacts” are reported changes in employment status and in earnings. The main travel changes reported, described under “Travel Impacts”, are changes in destinations accessed, trip purpose and mode changes. 

Exploratory analysis also showed that the average travel time dropped for riders who previously used public transit, by 7.8 minutes and by 18.2 minutes for those that previously walked. Increases in travel time were experienced by previous automobile users (1.1 minutes), taxi users (8.4 minutes) and those that shared rides (3.0 minutes).

The time-savings are quite different for Fixed Route (FR) and Demand Responsive (DR) riders (shown in Figure 2). For example, whereas previous auto users lost almost 4 minutes on the average by switching to a fixed route service, demand response service riders gained about an average of 3 minutes. Previous transit riders gained 5 minutes by switching to a FR transit service, but gained a substantially higher 11 minutes or so on the average, by switching to a DR service. Although the time increases are not too large (to previous auto, taxi, and shared-ride users), dollar cost is probably the overriding reason for the switch. Inconvenience with scheduling trips with friends, co-workers and relatives may have also played a part. 
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Figure 2: Time savings Incurred by Switching from Other Modes to JARC Service (in minutes)
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Perceptual Difficulties

Nearly two-thirds (66 percent) of the respondents indicated that they would not be able to access their destination without the JARC service that they were currently using. About 68 percent of riders on work-bound trips noted that they would not be able to reach their (job) destination without the service. Riders in smaller metropolitan areas (about 80 percent) and rural areas (about 70 percent) are more likely to indicate that they would not be able to reach their destination without the service, compared to riders in large metropolitan areas (where 55 percent indicated that they would not have access without the service). This suggests that the JARC program is providing service where none exists and the riders are highly dependent on its existence.
To further explore this, respondents were also asked to rank the importance of the service to them, on a Likert-type scale. An overwhelming majority (93%) indicated that these services were either “very important” or “important” to them. Again, a much greater share of riders in smaller metropolitan areas and rural areas are likely to rank the service as very important compared to riders of services in large metropolitan areas. These services have helped many users overcome the psychological barrier imposed by the lack of means to travel to locations that are job-rich.

An econometric model was used to estimate the probability that the service is ranked “very important”, “important”, “somewhat important” or “not important” is modeled as a function of various socio-demographic, service characteristics and usage patterns and employment-related factors. The frequency with which the service is used is significantly related to the probability of ranking the service as very important. Particularly, using the service at least ten times a month adds 13.55 percentage points to the probability of ranking the service as very important. Trip time also has a significant effect on the probability of ranking the service as very important, albeit smaller than the other service characteristics and usage patterns. The employment-related factors entered into the model offer additional insights into the perceived importance of the service. Low-income workers (earning less then $7.00 per hour) are 1.35 percentage points more likely to rank the service as extremely important. On the other hand, those work trip riders earning more than $9.00 per hour are about 4 percentage points less likely than lower-wage earners to rank the service as very important. Employee tenure increases the rating of the service as very important by almost 7 percentage points. Those riders who worked before using the service (by using some other mode of travel to work, which may have been an alternative transit route or service) are marginally more likely than new workers to rate the service as very important. Finally, an increase in earnings after using the service marginally increases the probability of ranking the service as very important (by 1.64 percent). 

Table 2: Difference in service area mean travel time for before and after service

	
	(I)

Before Service
	(II)

After Service for Users who Previously Accessed the Same Destination
	(III)

After service for all Service Users

	Difference from service area mean travel time
	Percent
	Cumulative Percent
	Percent
	Cumulative Percent
	Percent
	Cumulative Percent

	< regional mean by 15 or more
	13.64
	13.64
	16.67
	16.67
	15.38
	15.38

	15 to 0 less than mean
	30.11
	43.75
	43.40
	60.06
	40.79
	56.18

	0 to 5 more than mean                    
	10.80
	54.55
	11.64
	71.70
	10.49
	66.67

	5 10 15 more than mean
	15.91
	70.45
	16.67
	88.36
	19.35
	86.01

	15 to 30 more than mean
	10.23
	80.68
	6.92
	95.28
	8.39
	94.41

	30 to 45 more than mean
	12.78
	93.47
	2.52
	97.80
	2.80
	97.20

	45 to 60 more than mean
	2.27
	95.74
	0.94
	98.74
	1.17
	98.37

	> regional mean by 60 or more
	4.26
	100.00
	1.26
	100.00
	1.63
	100.00


Table 2 gives the trip length distributions from trip origins to trip destinations before and after the service. The “after” period is presented in two ways: the columns under (II) give the distributions for riders who previously accessed the same location by some other travel mode or at another time of day whereas the columns under (III) are composed of all riders to their current destination, whereas they previously accessed that destination or not. For all three cases, a very large share of service users incur travel times that are less than the regional travel time, indicating that for most riders, trips are quite short compared to what is expected for the area. The share of riders who previously traveled to the same destination and who experienced trip times that are less than the regional average travel times increased from 44% to about 60% indicating that, for these riders, the JARC service provides faster travel times. The share of all riders who incur travel times less than the regional average is about 56%.

In contrast to what has been traditionally believed about the JARC program, the lengths of the trips being undertaken by using these services are comparable to other commuters in their respective areas. While the JARC transit service origins and destinations tend to be situated far apart, the share of all riders who incur travel times less than the regional average is about 56% while another 30% of the riders incur travel times that are greater than the regional average commuting time by 15 minutes or less.

Overall, the exploratory analysis showed that the services are being appropriately targeted and that the riders are greatly dependent on and value the service they were using. The use of the service have facilitated a large number of changes in travel behavior and work-related patterns. The crux of the cost-effectiveness and cost-benefit would be to estimate the cost incurred by the program on these patterns and the value that the changes have brought to users (and non-users and society).

Issues with Multi-Site Evaluations

There are statistically significant site-to-site differences in labor market and travel outcomes of JARC service users. This is due to several reasons including the effect of the local economic and labor market environment as well as the broader policy context of local welfare-to-work programs, job training and employment programs. Spatial characteristics of the service including their urban or rural location, operating characteristics of the service including whether they are demand-responsive or fixed route or time of day of operation, are all important contributors to the riders’ labor market outcomes and benefits accrued. 

On the basis of a statistical model of several travel and labor market outcomes of users as a function of user sociodemographics and site level factors including local labor market conditions proxied by average unemployment rates, spatial characteristics of the region including urban/rural location, percent driving alone regionally and average regional travel times and type of JARC service (FR or DR), we find that, first, no single measure is adequate to evaluate the effectiveness of all JARC projects and hence projects should be evaluated for outcomes on a variety of measures. Second, different site-level factors affect the different measures differently indicating that outcomes would vary as a result of site-level factors. However, a large proportion of the variation is explained by the location of the area, the type of service and local unemployment rates. The main questions addressed were: how much do sites vary in the employment and non-employment outcomes and is the strength of association between individual factors and employment and non-employment outcomes similar across regions or do they vary due to site-level factors? We find that overall, significant site-to-site variations were found in the propensity of riders to experience positive outcomes on the travel and labor market indicators.

These findings lend support to recent concerns articulated by program managers of JARC projects that reporting requirements should be different for fixed route and demand-responsive services. Other respondents had felt it did not address rural issues and made the recommendation that rural and urban reporting should be completely separate, as transportation in rural and urban areas cannot be compared. We also find that areas with higher unemployment rates allow services to make a difference at the margin and that when unemployment rates are higher, it is possibly difficult for the target audience to find good jobs on their own and the only jobs left unfilled are those that are at great distances from where they live, access to which is enabled by the service, thus allowing services in such areas to enable higher-placement jobs than otherwise possible.

Cost-Effectiveness Analysis

Figure 3 shows that the average Cost Per Ride (CPR) of all JARC services surveyed was $11.40 per ride. In contrast, the CPR for non-JARC transit services in the same sites (as available from the National Transit Database, NTD) is $9.77. The average cost per ride of JARC Fixed Route services is $11.40 per ride, compared with $9.77 per ride for Fixed Route Services operating in the same geographic area. The average cost per ride of JARC paratransit services is $16.36 per ride, compared with $19.36 per ride for paratransit services operating in the same geographic area. The 2002 national average operating expense per unlinked bus passenger trip was $2.09 compared to $16.83 for demand-responsive services
. 

Figure 3: Cost per Ride (in US dollars) of sampled JARC funded services and comparisons with other services for the same area as obtained from the NTD 
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However, 50% of the JARC FR services had a CPR of less than $6; the extreme values are from a few FR services, which are mostly owl-services with lower ridership. In particular, one JARC-funded FR service in a small metro area was operating at a CPR of almost $21 per ride. However, this particular service was also transporting the highest percentage of riders who were unemployed prior to using transit services, indicating that cost-effectiveness should be benchmarked against specific labor market outcome

Figure 4: Cost per Ride of sampled JARC-funded services and peer service as obtained from the NTD by type of area 
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Figure 4 also shows the contrast between the JARC programs and the NTD programs in terms of the area of operation. The trends are similar. For the sites selected, both types of services are highest on a CPR basis for large urban areas, followed by rural areas and then by smaller urban areas. DR services for rural areas are more expensive than FR services. 

Cost Per Rider (PCOST)

Figure 5 gives the average annual cost per rider estimates by previous employment status of riders. New workers in the workforce cost the program higher (at $3,534 per rider) compared to those who worked before (at about $3,100). The trends are similar for FR and DR services, although program costs of serving new workers by DR are over $1,000 higher than that of serving existing workers by DR services. Female riders in small urban and rural areas, who reported being on public assistance and to making a large number of work trips dominate the previously unemployed group served by DR services. This is truly a hard-to-serve population.

Figure 5: Mean Annual Program Cost Per Rider (PCOST) by Prior Employment Status of Rider and Service Type
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Figure 6 breaks down the average program cost per rider by trips to destination that were perceived to be inaccessible prior to availability of the JARC service. Overall, there is not much difference between the averages by perception of destination accessibility. However, after controlling for type of service, average program costs of DR users who perceived the destinations to be previously inaccessible, is in fact lower than those did not have such perceptions. The trend is similar for FR users. These trends can be attributed to the fact that for both FR and DR riders, the average CPR of riders taking trips considered to be previously inaccessible are lower (at $8.94 per trip) than those riders undertaking trips considered to be previously accessible (at close to $10 per trip).
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Several riders in the sampled services also indicated that they were able to take higher wage jobs after they started use of the JARC service. About 41 percent of workers who were already in the labor force before starting use of the service reported earning more after starting use of the service. Increases in earnings could have accrued by being able to switch to a better paying job at a new location or a different shift in the same location. A greater share of existing workers using demand-responsive services reported earning more (54 percent) compared to fixed-route workers who were already employed. Also, a greater share of riders in large metro areas (48 percent) reported earning more since using the service, compared to already-employed workers in smaller metro areas (about 40 percent) and rural areas (35 percent). 

Figure 7 shows that the average PCOST expended on riders who are making trips to higher wage destinations is higher (at an average of $3,806 per rider reporting such trips) than those on riders who did not report access to higher wage destinations (at $3,014 per rider). The differential in PCOST for DR trips for these two types of riders is close to $1,800, while for FR riders the differential is only about $110.
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Figure 8 gives the breakdown of mean Annual Program Cost Per Rider (PCOST) by subgroup and type of service. Overall, all subgroups using FR have lower PCOST on the average than all subgroups using DR services. The figure shows that in both the FR category, Subgroups 1, 2 and 3 have the highest average PCOST. Table 6.3 showed that the average CPR for these three groups are among the lowest of all subgroups; the high PCOST values shown in Figure 8 is the result of much larger number of annual riders taken by these three subgroups, all of which are using the services for work trips. Subgroup 4, those using the service for job-training or school trips have the fourth highest PCOST for both types of services, again a function of greater trip-making than Subgroups 5 and 6, but also fairly high average CPR.

Figure 8: Mean Annual Program Cost Per Rider by Subgroup and Type of Service

[image: image13.wmf]0

0.5

1

1.5

2

2.5

3

3.5

Scenario I

Scenario II

Scenario III

Scenarios

Ratio of Average Per User Benefit 

to Program Cost (APUBC)

Subgroup 1

Subgroup 2

Subgroup 3

Subgroup 4

Subgroup 5

Subgroup 6


Employment Transportation Program Investment Vs. Investments by Other Programs

The average operating cost of providing JARC service to an individual for one year is $3,202 per year. This amount is comparable to the annual program costs of other Federal government programs that seek to provide employment opportunities to low-income persons. However, the distribution is long-tailed, with 90 percent of the values at less then $7,200 per year indicating that the median value, $1,540, might be more reflective of average costs. 

The Economic Development Agency (EDA) of the U.S. Department of Commerce makes a number of program expenditures that results in the creation of jobs. we have estimated that the average nationwide cost per job associated with EDA expenditures is $5,221 or $6,500 in CPI-adjusted 2002 dollars. The Job Opportunities for Low-Income Individuals (JOLI) Program
 is authorized under Section 505 of the Family Support Act of 1988, Public Law 100-485, as amended by Section 112 of the Personal Responsibility and Work Opportunity Reconciliation Act of 1996, Public Law, 104-193 - we estimate the cost per job created to be $6,586 in 2002 dollars. 

The purpose of the WIA Adult Employment and Training Program is to provide workforce investment activities such as employment counseling and assessment; and job search, training, and placement activities; that prepare adults who seek services to achieve successful employment outcomes including employment, job retention, and earnings increases
 - in 2002, 467,000 participants were trained at an average cost of $2,033 per participant. Another relevant program is Temporary Assistance for Needy Families (TANF) - a measure used by the TANF program is the Annual Cost Per Adult Recipient: the numerator is the total Federal TANF and state maintenance of effort (MOE) expenditures on work-related activities/expenses, transportation, and a proportional amount on administration and systems and the denominator is the number of adult TANF recipients. This quantity is estimated to be $2,396 per adult recipient in 2002 dollars, extrapolated backwards from 2004.

The Unemployment Insurance (UI) Program is not a federally funded program like the other programs we have discussed to date. Yet, it is of critical importance to low-wage workers and is therefore examined in the transportation context. The UI program is the largest worker protection or insurance program for job loss and was designed to help cushion the impact of an economic downturn, and to provide temporary wage replacement for people who have been laid off from their jobs
. By one estimate, the UI program paid on the average $4,244 in 2002 dollars per TANF leaver, 8 quarters after exiting the TANF program
.

The Employment and Training Administration of the U. S. Department of Labor administers the National Job Corps Program. “Since its inception in 1964, Job Corps has been a central part of our country’s efforts to improve the economic self-sufficiency of disadvantaged youths. Participants are between 16 and 24 years old; most come to the program without a high school diploma. The program’s goal is to help youths become more responsible, employable, and productive citizens” 
. Costs per participant are the costs that take into account the amount of time the student stays in Job Corps. They were calculated by multiplying operating costs per participant-year by the proportion of a year the participants were enrolled in Job Corps. This quantity was estimated to be $14,898 per participant in 1995 dollars ($17,586 in 2002 dollars).

Figure 9 gives the distribution of PCOST or the Annual Program Cost Per Rider for the JARC program superimposed by the estimated costs per output of these non-transportation programs.
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Cost-Benefit Analysis

Where available to continuing low-income members of the workforce, such transit services have the capacity to greatly reduce household transportation expenses. Of importance from a lifecycle perspective of the user, these transit services bring value to the few years around the start of the worklife till the worker reaches a stable part of the economic ladder. 

a. The estimated average subsidy to the user is $2,660 leaving $542 as an estimate of the annual out-of-pocket cost for the use of the service. Nationwide, the average annual expense per vehicle owned by a household was $2,888, which includes net outlays on vehicles ($1,237), finance charges ($160), gasoline and oil ($533), maintenance and repairs ($313), insurance ($395) and other charges ($250) – without net outlays, the cost of $1,651. Despite high car ownership costs, a car is indispensable in many cases due to unavailability of alternative means of travel. Across the country, there are several car ownership programs at this time and 7 percent of JARC FY2006 funds were allocated towards such programs.  JARC has funded car-sharing programs as well.

b. Aside from policy interventions, empirical evidence show that nationally, the average duration which economically disadvantaged individuals spend being carless after the first job is 5.56 years compared to the average duration of 4.9 years by all individuals. From a lifecycle perspective, economically disadvantaged individuals spend a longer time being transit or alternative transportation dependent compared the general population but the probability of remaining carless throughout their entire lives is very small. It is highly likely that low-income riders using the JARC services will transition to being car-owners in the near future with  or without financial assistance and that the flexibility introduced into the program in recognizing this fact is a step in the right direction. 

The results are summarized for the base year based on three different scenarios for users, non-users and society. The three scenarios are given in Table 3. 

Table 3: Base Year CBA Scenarios

	Scenario
	User
	Non-User
	Society

	I
	Change in Net User Incomes: Does not include estimates of leisure time foregone
	Change in net benefits to general and regional non-users: Does not include labor market impacts
	Change in Net User Incomes and Net Benefits to General and Regional Non-Users: Does not include leisure time estimates for users and labor market impacts for non-users

	II
	Change in Net User Surplus: Includes estimates of economic value of leisure time foregone
	Change in net benefits to general and regional non-users: Does not include labor market impacts
	Change in Net User Surplus and Net Benefits to General and Regional Non-Users: Includes leisure time estimates for users but does not include labor market impacts for non-users

	III
	Change in Net User Surplus: Includes estimates of leisure time foregone
	Change in net benefits to general and regional non-users as well as to local labor markets: Includes labor market impacts
	Change in Net User Surplus and Net Benefits to General and Regional Non-Users and Local Labor Markets: Includes leisure time estimates for users and labor market impacts for non-users


The scenarios vary with two fundamental conditions: whether change in net user incomes or net user surplus is being measured in the case of user benefits and whether changes in net non-user benefits to the general public or the regional traveling public alone are being estimated or whether the impacts on local labor markets are also included.

The use of the services is estimated to lead to a net gain in economic benefit to users, non-users and society. As a baseline, for every dollar of program cost, a return of $1.99 in net economic gains accrues to the user.  The rate of return varies considerably by type of user, type of location where the service is operating and type of service. It also varies by the manner in which the analysis treats the opportunity costs of time – when we factor in the value of “leisure time” foregone by transitioning from a state of joblessness to work, the rate of return is estimated to drop from $1.99 to $1.61. Figure 10 shows the net incremental user benefit to program cost index.
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Figure 10: Average User, Non-User and Societal Benefit to Program Cost Ratios

The Average Non-User Benefit to Cost index is the average of the ratio of Incremental Net Non-User Benefit generated by each user to total JARC program cost (PCOST) for each service user. From the user’s perspective, this quantity gives an estimate, on the average, of the level of benefits that he or she generates to others in society, related to program investments, ie, “what do non-users of the tax-paying public, commuters in the area or workers in the local labor markets, get on the average from JARC investments on a user”? 

We find from Figure 10 that when benefits to the tax-paying public and commuters in the region alone are considered, for every dollar of JARC investment per user, there is a return of about $1.10 to non-users. These gains accrue due to changes in income taxes generated by the users, alternative use of tax-payer funds on welfare and other public assistance payments as well as the external costs of non-transit modes of transportation that might have been previously used. 

However, these non-user and societal benefit estimated do not take into account the impacts of new workers on local labor markets – as JARC increases the supply of labor in the local labor market, a number of localized employment-related events are triggered including deflation of wages or vertical movement of current workers up or down the job chain. In most benefit analysis, these types of impacts are not included thus greatly inflating the true societal benefit estimates of economic and social service programs. On the average, these (negative) labor market impacts to non-users are about $4,253 in the base year. When such labor market impacts are factored in, the final societal benefits of the JARC program are estimated to be $1.38 to a dollar of program investment.

When labor market impacts are taken into account and the definition of non-users are extended to include other low-wage labor in local labor markets, the return on a dollar of JARC investments on users bring a return of about $0.54 on non-users.

The returns to society are the greatest under Scenario I, at close to $3.5 for every dollar of JARC investment. Under Scenario II, the returns reduce to about $2.8. When both opportunity costs of user’s time (ie, monetized value of leisure time) and local labor markets impacts are introduced in Scenario III, we find that the estimated returns to society from a dollar of JARC program investment reduces to $0.66.

Benefit to Program Cost by Subgroup

Figure 11 shows the APUBCt index for the six subgroups. Because of the way in which Incremental Net User Benefit (NUB)’s are defined, the APUBCt index varies only for Subgroup 1 across the three scenarios. Among all three subgroups undertaking work trips, return to JARC program investments as given by the APUBCt index is the highest for Subgroup 1 under Scenario I at close to 2.5. Once the value of leisure time is introduced, the rate of return to the user drops to only 0.71. In Scenarios II and III, Subgroup 3 riders, who are potentially incurring changes in travel times, out-of-pocket transportation costs and also wage rates by shifting to jobs in other start times which pay better, enjoy the greatest rate of return for a dollar of JARC investment – at 1.94. We have calculated that that this group saves over $2000 per year in out-of-pocket costs for their commuting trip, in addition to undergoing increases in earnings from about $15,500 per year on the average to close to $17,000 per year.
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Figure 11: Average Per User Benefit to Program Cost Ratio (APUBCt) by Subgroup

The average of per user annual net benefits to program cost is highest for Subgroup 6 under all three scenarios. The reason for this is lower levels of trip frequency by Subgroup 6, which results in lower PCOST values for this group, while at the same time incurring higher values of NUB (at an average of $1,868 per year). The net benefits for this subgroup is the difference between the annual generalized user cost of travel to the same destination and/or purpose for the mode of transportation previously used and the annual generalized user cost due to use of the JARC service. Close to 48% of auto drivers who switched to the JARC service are from Subgroup 6. This accounts for the large gain in net benefit. 

Figure 12 shows the Average Non-User Benefit to Program Cost (ANoUBCt) by subgroup. It may be recalled that under Scenarios I and II, only impacts on the tax-paying public and the transportation system in the region are taken into consideration. On the other hand, Scenario III also considers the impacts on local labor markets.

Under Scenarios I and II, the return to non-users due to JARC investments on all subgroups except 3 and 4, are positive. Under Scenario III, all subgroups lead to a non-user benefit return of less than 0 for program dollars invested on JARC users. The tax-payer subsidy to the JARC program combined with the negative labor market impacts contribute to this negative rate of return to non-users. 
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New Workers in the Labor Force

New workers in the workforce have cost the program higher to transport to jobs (at $3,534 per rider annually) compared to those who worked before (at about $3,100). These individuals might have been dependent on public assistance in the long-term, temporarily laid off or young people transitioning from schools or job-training centers to the labor force. These riders probably have the user profile the JARC program is most closely affiliated with and a major target group of TEA-21. The study finds that the user, non-user and societal benefits from transporting such users are high.

a. The average rate of return to users in this subgroup in the base year of 2002 is close to $2.5. A more conservative valuation by factoring in the opportunity cost of going to work, we estimate there is a return of less than a dollar ($0.61) in net economic gains for every dollar expended on the service user. Hence, our estimate is that in the base year, these riders incur a deficit in net economic benefits by using the service, presumably because they incur work-related expenses such as transportation and child-care costs.

b. This group of riders is likely to recoup, over time, net losses accrued in the base year by transitioning from a state of public assistance or unemployment benefits dependence to work and experience the largest boost to their economic outcomes over their entire worklife. For every dollar of employment transportation investment in the base year of 2002 on such users, we have forecasted a return of close to $40 in net benefits over their worklife (using a 4 percent discount rate). 

c. In the base year, non-users are estimated to have enjoyed a return of $3.77 for every dollar invested by the JARC program on such riders. The average tax payments generated by this group is $2,667, while the average transfer payment diverted is close to $5,000. The societal costs averted from using prior auto modes of transportation annually are over $1,000. The total benefits to society are the sum of user and non-user benefits. Our estimate of return on a dollar of investment to society is $5.65 in the base year. 

d. However, transporting this group of workers are also likely to cause the significant perturbations to low-wage labor who are currently working in the job destinations to which the service is providing access. On the average, these (negative) labor market impacts on non-users add up to about $5,680 per new worker being transported. There is a great deal of site-to-site variation in this estimate with negative impacts being greater in “tight” labor markets or regions where unemployment rates are high. When we include these impacts, our estimate of non-user benefits due to a dollar of investment on Subgroup 1 riders decreases to a return of 46 cents to a dollar. 

Additional Results for Base Year Estimates

Riders with a variety of different employment status and trip purposes are using the services. For riders who were working prior to using the service, benefits accrue due to changes in travel times, out-of-pocket transportation costs and also wage rates by shifting to jobs in other locations or start times which pay better, enjoy rate of return for a dollar of JARC investment in the range of $1.72 to $1.94. These riders are estimated to be saving over $2000 per year in out-of-pocket costs for their commuting trip, in addition to undergoing increases in earnings from about an average of about $15,500 per year annually prior to using the service to an average of close to $17,000 per year. Their worklife benefits are forecasted to be lower than that of Subgroup 1 and in the range of $9 to $16 for a dollar of transit investment in the base year. 

Average annual cost for transporting individuals with high school degrees is $3,300 compared to those with no high-school degrees due to, among other factors, greater trip frequencies by those with high-school degrees. The average annual cost of transporting riders to higher wage destinations is higher (at an average of $3,806 per rider reporting such trips) than those for riders who did not report access to higher wage destinations (at $3,014 per rider).

On the measures considered, FR services perform better overall than DR in the base year. The average incremenetal net  user benefit to program cost is above 2 in the case of FR services for all three scenarios but less than 1 for DR services. Although a greater share of DR service riders transitioned from a state of unemployment or public assistance to jobs (31.5% to 25.9% for FR riders) and reported earning more (54.1% versus 36.5% for FR service riders), the estimated net increase in earnings reported by FR riders is higher than DR riders. Further, a far greater share of DR service riders were likely to have used alternative bus or rail transit prior to use the JARC service. Hence the transportation cost differential of DR service riders (between the “before” and “after” situation) is likely to be small. We have calculated the difference between the dollar cost of prior and current modes of transportation to be close to $2,000 annually for FR riders whereas it is only about $1,200 annually for DR riders. These factors account for a smaller estimate of average incremenetal net  user benefit for DR compared to FR services, which together with the significantly larger program costs associated with DR services, leads to a smaller estimate of average incremenetal net  user benefit to program cost.

The study also finds that, in general, the user, non-user and societal benefits are larger if the rider reported that they did not earn any public assistance in the last five years. Two factors contributed to this trend: first, those on public assistance have lower skill levels and incurred a smaller income differential after using the service. In addition, due to mode shifts from primarily alternative transit or non-motorized modes, the transportation cost differentials between the “before” and “after” situations is significantly smaller for those reporting receipt of public assistance.

The rate of return to program costs are higher for male riders compared to females. Previous analysis showed that female riders are more likely to have been previously on public assistance, to be in Subgroups 1, 4 and 5, use DR services and to have switched from transit or non-motorized modes to the JARC service.  Although there was virtually no difference in the magnitude of income change “before” and “after” using the service between males and females, the estimate of average incremenetal net  user benefit is greater for males because of cost savings on transportation. A much greater share of male riders switched from personal vehicles compared to female riders.

While large urban and rural areas exhibited significantly large benefits, those in small urban areas benefited to a lesser degree according to the measures estimated, especially in the non-user category. A greater share of riders in small urban areas uses DR services (38%, compared to 31% of riders in large areas and 26% in rural areas). Income differentials in the “before” compared to the “after” situation is the lowest for small urban area riders.  Tax revenues diverted are the smallest in small urban areas ($2,220, compared to $2,950 in large urban areas and about $2,600 for rural areas). Further, JARC program costs are the highest in small urban area (at $3,780 per rider annually compared to $2,800 per rider in large urban areas and about $3,000 in rural areas) – these are an outcome of higher DR services sampled in small urban areas. However, the net loss to local labor market impacts is the greatest in large urban areas (at -$3,746) compared to $1,654 in rural areas and $1,813 in small urban areas

Worklife Estimates

Employment transportation programs are also likely to jump-start a wage growth trajectory that may persist over the individual’s worklife. We have estimated that average worklife benefit to base year program cost is $15.87, ie, we estimate that every dollar spent in JARC program costs facilitates a return on $15.87 in the future. 

The worklife estimates are given for three scenarios: 

a) Cost Scenario I, transportation costs remain a constant fraction of future earnings as in the base year; 

b) Cost Scenario II, JARC respondents are assumed to use transit for the remainder of their worklife but where growth rates are applied to transit costs (based on data published by the Bureau of Transportation Statistics, BTS), and value of time which is based on the respondent’s current year income levels obtained after applying the growth rates (ie, transportation costs change differentially over time).

c) Cost Scenario III, where the JARC riders “drop out of the transit program” based on a probability of car ownership estimated using the NLSY79 data: these probabilities are estimated by means of a duration model of the NLSY79 respondents which predicts the time after start of employment when a car is purchased; these duration times are assigned to the JARC respondents using the same rationale as above. Costs of car ownership are aged based on estimates published in the literature on per mile costs.

The study evaluated the Potential User Worklife Index for a range of discount rates (in increments of 2 percent between 2 and 10). However, to make the results concise, we will present final results using discount rates of 4 percent and 8 percent.

Estimated Worklife Benefits by Age Cohorts

Figure 13 shows the worklife benefits that are estimated to accrue to JARC riders, by age cohort, for the three cost scenarios, discounted using a 4 percent rate. Worklife benefits of an individual JARC rider are defined as the sum of the annual difference between the JARC users (the “experimental” group) and his or her counterfactual (from the “control” group) over the estimated worklife of the rider. This is a measure of the estimated “premium” in net income (difference between earnings and transportation costs) that will be experienced by the JARC rider compared to what they would have experienced, had they not had access to the service.

Not surprisingly, the figure indicates that worklife benefits will be the greatest, irrespective of the cost scenario used, for younger JARC riders. This is due to the fact that these workers will be in the labor-force for longer periods of time, post JARC-use, compared to older workers. For all cost scenarios, worklife benefits decline at every age increment past the 20-year cohort, but rapidly so after the age of 50-54 years of age, when males will have an estimated 12 years left in the labor force and females, 8 years.

The figure also shows that estimated worklife benefits are greatest under Cost Scenario 1. The sum of the annual difference between JARC users in the 20-year old cohort and his or her counterfactual over the estimated worklife of the rider is estimated to be over $60,000 under this scenario. This large premium can be attributed to the unrealistic assumption behind this cost scenario – that transportation costs will remain a constant fraction of incomes over time. In fact, as Cost Scenarios 2 and 3 show, transportation costs will change differentially, whether it is due to changing real costs of transit use or due to the real costs of purchasing and operating a vehicle, which, as our empirical analysis shows, a large proportion of JARC users are expected to, unless there are significant changes in governmental policies which make car-ownership greatly expensive.

Figure 13: Estimated Worklife Benefits by Age Cohort under Three Different Cost Scenarios Discounted at 4 Percent
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Figure 14 shows worklife benefits for Cost Scenario 3. We would expect that the less-than-20 year cohort would have greater expected worklife benefits; yet the benefits of JARC riders in these categories are lower than those in the 25-30 and 30-35 year cohorts. Subgroup 4 users tend to be in the less-than 20-year cohort at a greater rate than other subgroups. Many of these users are in school or more importantly, in job-training programs, which indicates the possibility of a “self-selection” issue – ie, those individuals who enroll in certain job-training programs are more likely than other riders to come from especially disadvantaged environments with resultant lower estimated worklife benefits. However, these individuals still do better than others in job-training programs who do not have access to good transportation as evidenced by their positive worklife benefits.

Figure 14: Estimated Worklife Benefits by Age Cohort under Cost Scenario 3


Figure 15 shows the ratio of Average Per User Worklife Benefit to Base Year Program Cost as a function of age cohorts. The average ratio is 15.87, ie, we estimate that every dollar spent in JARC program costs facilitates a return on $15.87 in the future.

Figure 15: Ratio of Average Per User Worklife Benefit to Base Program Cost by Age Cohort 

Estimated Worklife Benefits by Subgroup

Figure 16 shows the three cost scenarios, at 4 percent discount rate, for the 5 subgroups. Irrespective of the cost scenario, the gains are expected to be largest for Subgroup 1 users. Individuals in Subgroup 1’s situation, who do not have access to adequate transportation, are likely to suffer from deflated net incomes over their expected work lives. Mobility-boosters to this subgroup are likely to bring about the greatest returns to users over their worklife, a part of the analysis, which we will explore in greater detail later in this Section. 

Another fact to notice is that the cost scenarios impact the worklife benefits of different subgroups differentially. Further, Cost Scenario 1 is the most “volatile” with the greater subgroup-to-subgroup variability in the estimate of worklife benefits. Given our earlier discussion regarding the three cost scenarios, we will restrict the discussion to Cost Scenario 3 only.

Figure 16: Estimated Worklife Benefits for all Cost Scenarios and 5 Subgroups


Figure 17 shows the Subgroup 1’s expected worklife benefits under Cost Scenario 3 over the 5 different discount rates considered. As speculated earlier, the choice of the discount rates can have very significant implications on the magnitude of the benefits. At 4 percent, the estimated benefits are about $13,000 over the counterfactual group in contrast to only about $3,000 at 8 percent. We recommend using a 4 percent rate for this study and will henceforth present all worklife estimates at this rate.

Figure 17: Estimated Worklife Benefits for Subgroup 1 under Cost Scenario 3

At 4 percent, the magnitude of worklife benefits are estimated to be highest for Subgroup 1, followed by 2, 5, 3 and finally Subgroup 4. Figure 18 shows the ratio of Average Per User Worklife Benefit to Base Year Program Cost as a function of subgroups 1 through 5, at 4 percent discount rate. For Subgroup 2, the return is about 16, followed by Subgroup 3 at 8.95 and 6.46 for Subgroup 5 and finally, 4.85 for Subgroup 4.

Figure 18: Ratio of Average Per User Worklife Benefit to Base Program Cost by Subgroup 

Additional Results about Potential User Worklife Index

The ratio is higher for males than for females due to a combination of the fact that females have lower net benefits in the base year and also that their worklives are shorter than males. Those who reported earning some form of public assistance in the five years prior to the base year have a greater return over their worklife (at 18.58) compared to those JARC riders who reported not receiving public assistance. 

Fixed-route service riders have a higher rate of return (at 22.35) than demand-response service users (12.82). This is most likely due to lower net benefits in the base year coupled with higher cost per ride measures for DR services. Finally, JARC users in smaller urban areas and rural areas are predicted to enjoy a much greater rate of return than riders in large urban areas (at 19.77 versus 9.28).
Summary of Findings

Employment transportation services are providing valuable service to users. The services are being appropriately targeted and the individuals who use them are greatly dependent on them. 

Although program costs are high, benefits to the users are high as well and are likely to persist over time. Quite possibility, down the line, major societal costs would be avoided as a result of the boost to worklife afforded by these services.

 Our empirical analysis has shown that it is not likely that users will stay in the transit system over the long haul. However, the transient boost that these services provide are likely to make significant difference in their worklife outcomes. 

Non-users and society in general benefit due to potential alternative uses of tax dollars and avoided societal costs of private automobiles, which users might otherwise have taken. But the negative dynamics of local labor market perturbations is likely to cancel out some of these benefits. However, since these negative dynamics are dependent on local unemployment rates, the non-user benefits from these services are ultimately likely to depend on economic cycles.

Recommendations of the Study

The JARC program has provided an explicit identity to the equity dimension of transportation policy and has jump-started the types of partnerships needed for the long-term sustainability of employment transportation. However, given the size of the problem under consideration, these activities are still limited in scope and mechanisms need to be in place to leverage other resources in order to address both the long-term and short-term changes that would be needed for beneficial user outcomes. The most sustainable policies relating to employment transportation for disadvantaged individuals are likely to be those that build upon broader transportation, social services and tax policies, have a multi-model emphasis that enhance demand management polices and leverages local land-use, affordable housing and economic development strategies. Such policies should be targeted to users in contrast to “trips” and adapt to their changing needs, involve the participation of the private sector and have dedicated funds in the form of special programs to address and adequately coordinate the complexity caused by a wide range of services, and resources needed. 

The study makes the following recommendations to address the main issues facing employment transportation:

Recommendation #1: Structural inequities in the transportation system should be addressed by a much larger set of policy and programmatic mechanisms.

High costs of car-ownership, long commute distances and lack of travel alternatives pose a formidable challenge to low-income workers. These barriers are the result of a history of structural inequities built into the land-use, affordable housing and economic development patterns as well as into our transportation system. The governmental programs and pool of resources currently available to address these structural inequities are a step in the right direction. But given the size of the problem under consideration, these activities are still limited in scope. Addressing structural inequities should be a critical focus of a multitude of transportation programs and planning processes. 

The policy and programs relating to the environment set an illustrative precedent in this regard. Currently, one of the most visible environmental programs in the U.S. is the Congestion Mitigation and Air Quality (CMAQ) program instituted by the Intermodal Surface Transportation Efficiency Act (1991). Following closely on the heels of the Clean Air Act Amendments of 1990, the intent of the CMAQ program was to fund programs to improve air quality in non-attainment and maintenance areas. By one estimate (Surface Transportation Policy Project, 2003)
, a total of $11.7 billion was apportioned between 1992 and 2001 on the CMAQ program (of which about $2 billion remained unobligated). CMAQ funds are largely spent on Transportation Control Measures (TCMs) such as improving public transit service, traffic signalization and other traffic flow improvements, trip reduction and ride-sharing initiatives, and bicycle facilities.

However, a variety of other programs supplemented the intent of this program by focusing on the non-motorized transportation and land-use factors that have the potential of addressing air quality. Notable is the Transportation Enhancement (TE) program, which set aside 10 percent of all highway funding through the Surface Transportation Program plus funds from the Equity Bonus Program and the Revenue Aligned Budget Authority (RABA) that are distributed to the STP. The objective of the TE program is to set the broader stage for communities to have alternatives to road transportation by providing context-sensitive solutions to transportation problems and to foster safety, accessibility and environmental preservation. Funds are eligible for 12 activities including pedestrian and bicycle facilities and environmental mitigation of runoff pollution.  The cumulative spending on TE activities for FY1992 through FY2006 is at least $7.82 billion (two states are not included in these numbers) with FY 2006 apportionments being $804 million. Overall, bicycle and pedestrian facilities, combined with rail-trails and bike/pedestrian safety comprise 55.5 percent of programmed funds between FY 1992 and fiscal year 2003. 

States are also permitted to transfer TE funds to the Federal Transit Administration (FTA) under the requirements of Chapter 53 of title 49, U.S.C. In FY 2006, five states transferred a total of $35.3 million out of TE for TE-eligible activities. The amount transferred to date, $98.8 million is about one percent (1.2 percent) of cumulative available funds.

One strategy would be to address transportation for low-income individuals and those without transportation options by means of an equity set-aside from major highway and transit programs, including programs such as the Surface Transportation Program (STP), Section 5307 (Urbanized Area Formula Program), 5309 (Capital Program including Fixed Guideway Modernization, New Starts and Small Starts Program, and Bus and Bus Facilities) and 5311 (Non-Urbanized Area Formula Program). For purposes of program sustainability, the strategy for designing the set-aside should be one that strongly couples with the existing infrastructure development, demand management, environmental and safety goals of these programs. At the same time, it is highly likely that the proposed set-aside, if targeted to the activities below, will have spill-off benefits, which will affect a larger population. 

The set of activities for which the equity set-aside can be jointly targeted to include: 

Land Use Planning

1) Block grant to communities to develop affordable and accessible housing near transit, mobility hubs and job locations; 

2) Safety enhancing transit stops and pedestrian and bike paths in low-income neighborhoods as well as funds for regulation and enforcement;

3) Innovative alternative transportation solutions for low-income neighborhoods that are affordable and sustainable to the user but which also address demand management issues;

4) Land-use and environmental enhancement projects including infill development and brownfield redevelopment to create economic opportunities in or near low-income neighborhoods;
5) Planning and administering the dedication of a portion of revenues raised from value pricing programs for redistribution towards projects that support low-income mobility;
Employment Options

1) Supplemental funds for economic development and job creation programs in low-income areas;

2) Tax benefits to employers for providing employment transportation, assistance to workers with availing of Earned Income Tax Credit (which can be used to recoup transportation costs), transit pretax benefits or otherwise contributing to employment transportation;

Information Technology

1) Support for informational campaigns on EITC, individual development accounts, pretax benefits and other credits that can be used to boost mobility of low-income workers;

2) Mobility managers and information technology projects towards support of planning and implementing employment transportation.

Recommendation #2: Special program emphasis to employment transportation should continue.

The current policy network to connect low-skilled workers to jobs should continue in its funding and coordination role but should be greatly supplemented by policy shifts given under Recommendation #1. As the results of this report show, the user outcomes of employment transportation services such as JARC have been substantial and are likely to be even greater when the potential longitudinal impacts are taken into account. 

In many urban and rural areas across the U.S., there will always be gaps in the transportation system with respect to the mobility of low-income workers. The earlier discussion showed that the  estimated benefits for these programs, which might need such safety nets, might be larger than what is connoted in SAFETEA-LU in the context of JARC. The safety net offered by these specialized services is key in the face of such gaps. 

1) A generic special program for disadvantaged populations, that addresses the travel needs of low-income workers, disabled individuals and senior citizens, might be considered. At the time of writing this report, there are three FTA programs that address needs of such populations, including Section 5310 (Elderly and Persons with Disabilities Program), Section 5316 (JARC) and Section 5317 (New Freedom that addresses the needs of the disabled community). JARC has already funded programs for individuals with disabilities to access jobs; since the unemployment rate among individuals with disabilities is over 70 percent, access to jobs by this group is a critical need. However, these trends could become a matter of policy rather than isolated projects. Pooling together resources from multiple programs might address one of the difficulties faced by current employment transportation users, ie, sustainability of services after federal funds are no longer available for JARC. This approach might also help the services become more adaptable to current needs, if the demand changes over time.

2) The joint special program should have the alleviation of immediate, short-term gaps in the mobility of disadvantaged populations as a goal. It might not be possible to address long-term structural inequities with this type of special program – such activities should be the purpose of the equity set-aside proposed earlier and by means of strategies discussed below.

3) Such programs would not only require significant amount of resources for coordination and planning but also in matters of guidance to agencies and training to vehicle operators. 

4) SAFETEA-LU requires a match of 20 percent for capital projects and 50 percent for operating projects under JARC and New Freedom. Finding sustainable match for these operating programs has been very difficult for many grantees. The study recommends that match requirements for the consolidated program be no more than 20 percent for both capital as well as operating projects.  Note: This may impact the money requested by the applicants – with a reduced match requirement it may fall on the federal government to pay for a bigger share of the project costs.  A potential way out probably lies in pooling more of the local resources and avoid duplication of efforts.

5) Coordination efforts and matching programs with health and human services agencies, workforce investment boards, labor and social services agencies, that were planning or financial partners to JARC services should be expanded to stakeholder agencies associated with aging and disabilities.

Recommendation #3: Focus on individual user and lifecycle transportation. 

A combination of infrastructure, service and financial instruments that facilitate a low-income person’s seamless access to a productive worklife are necessary. This includes not only the trip to work, but also to schools or job-training centers when they are younger or trips to employment counseling centers and job search after graduation. At other periods of their lives when they are out of work, they might need to access such destinations again. During times when they are working parents, they will need to undertake commuting trips that are linked seamlessly to shopping trips or trips to child-care centers and health care facilities. Senior citizens need to access medical facilities and community centers. Older workers are also increasingly a part of the workforce. From a lifecycle perspective, changes in the employment location of principal breadwinners and housing relocation are also important factors in their relationship to transportation options. 

While the right infrastructure is critical to address the problem in general, the mobility solutions for a user can only be right if these are flexible enough to adapt to the changing circumstances over the individual’s worklife. Cross-sectional data such as the National Household Travel Survey indicates that, nationwide, public transportation is the usual mode for 5.05 percent of work trips and only 1.56 percent of all trips. Public transit is not available as a travel option for individuals in many localities including metro areas with extensive transit systems. But with changes in employment or residential location over time, it is possible that travel alternatives including transit, paratransit, ridesharing or non-motorized modes might be a more feasible travel option for some part of their worklife. Since these alternative modes have the potential of greatly subsidizing transportation costs to the household, strategies should be in place to assist individuals to capitalize on this availability, where possible.

1) One approach to dealing with changing lifecycle mobility needs is to create a credit-based incentive system around it. The system would give credit for participating in non-private modes of transportation such transit, car-sharing, ride-sharing or employer-supported transportation, which can have the joint effects of keeping household transportation costs down, building savings and contributing to travel demand management. The individuals could then use the credits accrued on private automobile transportation costs at some other time, when the availability of a car becomes indispensable. Thus, mobility credits can be accumulated over time and used at another stage of the person’s life towards tax relief in the purchase/and or use of a car. A smart card that tracks transit or alternative transportation use could be linked to individualized mobility credit accounts that accumulates or deducts credit according to use. This concept connotes the creation of a network of participating organizations including private industry with vehicles equipped for smart card use or portable smart card readers. This opens the door for potential private sector participation; private industry could be involved in creating and operating the smart cards, in the operation of mobility hubs integrating car-sharing with transit, employment transportation offering door-to-door or feeder services, non-motorized transportation including bike rentals, taxi service and travel information services. These technologies will very likely evolve quickly over time and details regarding implementation would need to be investigated. Further analysis will also be needed to find out if the best strategy would be to have a time-limited mobility credit program.

2) A combination of pretax transit benefits, Earned Income Tax Credit (EITC), loan programs for auto ownership and use and commuter vouchers might be available towards the transportation benefit of a low-income person. However, having access to information regarding these options is key to their effective use and often times information is not accessible to those most in need. By some estimates, up to 25 percent of eligible families fail to claim the EITC they have earned. Moreover, federal and state social policies that address the needs of the individual at different stages of their lives are often different and not available from one single source. The mobility managers that have been funded by JARC and other programs or the United We Ride Ambassador program could play a critical role in this matter and these programs should be expanded. Public outreach programs and inclusion of these options in the public participation process in transportation planning should be funded.

3) Other, more drastic relief measures such as sales tax relief programs for gas purchase for low-income workers during periods of high gas prices can also address the problems of extreme burden imposed on low-income working families.

Recommendation #4: Invest in transportation for low-income children and young adults in their economically formative years.

Federal transportation policy has not explicitly addressed transportation needs of children or young adults leaving the care of families to enter the workforce. Transportation can be a major barrier for youth who are pursuing job skills education and training programs because most of programs are given in technical colleges, community colleges, or other type of accredited trade school, which can be located far away from the home locations of needy youth. Many young adults also work part-time, requiring them to make complex trip chains. 

A variety of governmental programs fund transportation expenses to job training programs including driver's education and licensing fees for youth, car insurance, maintenance and repairs costs, reimbursing volunteer youth drivers for gas or mileage and purchasing bus cards for youth. While funding levels for these programs should increase, the larger challenge is lack of availability of transportation options. The JARC program has funded transit services to job training centers, which has the likelihood of improving the worklife outcomes of these individuals. Their higher cost per ride indicates that they are mostly DR users, requiring greater subsidy per ride. However, we have estimated that there is a return of $5 for a dollar of employment transportation investment, over their worklife. These returns indicate that, from a societal point of view, it would be effective policy to continue to provide these services, especially since many individuals accessing these destinations are young enough not to have a driver’s license.

Recently, SAFETEA-LU passed the Safe Routes to School program as a part of Title I, Subtitle D on Highway Safety, to promote safe, non-motorized transportation for the benefit of children in primary and middle schools. Section 4(f) of the DOT Act of 1966 has protected publicly owned school playgrounds and a variety of school bus programs that target school bus driver qualifications and clean buses. However, FTA does not fund school bus programs and school transportation is always funded through state or local sources. An emerging policy discussion is linking children’s health and high rates of obesity to the built environment and low-density land-use patterns and lack of safe walking and biking opportunities. While these programs have greatly enhanced the safety and quality of life for children, they have not targeted the fundamental mobility links that are necessary to place children and young adults from low-income families in the right “economic ladder”. 

Comprehensive federal transportation policy is needed for the children and youth in general that addresses not only bicycle and pedestrian programs and the health, safety, preservation and environmental aspects but also their opportunities for career exploration, community service, mentoring, support services, internships and job training. A special program that supports the combination of school bus use, transit services and safe non-motorized options would greatly enhance their future economic and health prospects. Further, it is well known that adults, particularly women, in households with children, create complex trip chains substantially more than women in households without children. Analysis of NHTS data indicates that single mothers, especially of small children, are far more likely to create trip chains than either single fathers or mothers in households with two adults. The time and dollar costs associated with these linked trips are high and leads to the critical need for a personal car. Strategies should be in place to assist low-income households in transporting their children to career-enhancing opportunities and reducing some of these costs.

1) One strategy for deflecting some of these trip complexities and associated personal costs would be to explore the potential of school buses for non-school activity by students. While Title 49 U.S.C. 5323(f) prohibits the use of FTA funds for exclusive school bus transportation for school students and school personnel, the use of school bus service for non-school trips is an area that has received increasing attention.  Transportation of school children to non-school activities on a regular basis (as opposed to trips to off-campus school functions and the like) are typically governed by local regulations but the costs might be prohibitive. One possibility to offset costs is to coordinate trips between school transportation and those that would have been taken by public transportation by the general public. In rural areas where regular transit can be virtually non-existent, such uses of school buses might greatly increase transit availability for general commuters. 

2) However, there are significant institutional barriers to such coordinated services. Some coordinated school bus services provide children and youth exclusively to non-school destinations whereas others co-mingle these riders with general transit users. Although the latter types of services can provide cost-efficiencies when there is excess capacity in the vehicles, insurance can be prohibitively expensive if non-pupil transportation were to be allowed, thus exposing the school or parents to increased liability. Further, parents and the community might have negative attitudes towards the idea. Many state laws expressly prohibit such co-mingling and vehicle design can also prohibit ADA transportation. Nevertheless, school transportation has been used as an option for providing non-school trips in some areas and these trends should be explored further.

3) A network of informal services can be developed to enhance the mobility of children and young adults to career-enhancing destinations. When distances to such destinations are short, non-motorized transportation can be useful in achieving the dual objectives of accessibility and health. For example, “Walking School Bus” programs, where a group of children walk to school with one or more adults, have been implemented in some areas. These programs can be as informal as two families taking turns walking their children to school to as structured as a route with meeting points, a timetable and a regularly rotated schedule of trained volunteers. “Biking trains” in which children bike to school under adult supervision is another program. There has been a great deal of interest recently in volunteer driver programs although many such programs target the mobility of seniors. Communities can be given assistance to gain better information on safety, reliability, compensation and insurance/liability aspects of these programs. 

Recommendation #5: Greater guidance is required to link planning processes that started under JARC and continue with the current coordinated Human Services Transportation Plan to regional transportation planning (including Regional Transportation Plans, Transportation Improvement Program, Environmental Justice review, public participation process). 

A series of processes have been established to address the mobility needs of disadvantaged populations in transportation planning and to improve coordination among transportation agencies and other public, nonprofit and private organizations. As a way to ensure that JARC project planning is part of a coordinated regional transportation planning process and not an isolated event that includes the project alone, an impetus was given to create Area-Wide Job Access and Reverse Commute Transportation Plans (JARCTP) and to update this plan by means of continuous monitoring of regional and state-level needs. 

SAFETEA-LU required the establishment of a locally developed, coordinated public transit-human services transportation plan for all FTA human service transportation programs: Section 5310 Elderly Individuals and Individuals with Disabilities Program, Section 5316 JARC and Section 5317 New Freedom Program. The purpose of the coordinated Human Services Transportation Plan is to ensure that communities coordinate transportation resources provided through multiple federal programs. The HSTP planning process should include representatives of public, private and nonprofit transportation and human services providers and participation by the public. At the time of writing the report, 759 lead organizations across the country were taking the lead in developing the HSTP. 

FTA Circular 9045.1 (2007) on the New Freedom program and Circular 9050.1 (2007) on the JARC program require that the coordinated plan can either be developed separately from the metropolitan and statewide transportation planning processes and then incorporated into the broader plans, or be developed as a part of the metropolitan and statewide transportation planning processes.  Projects identified in the coordinated planning process, and selected for FTA funding through the competitive selection process must be incorporated into both the Transportation Improvement Program (TIP) and Statewide Transportation Improvement Program (STIP) in urbanized areas with populations of 50,000 or more; and incorporated into the STIP for non-urbanized areas under 50,000 in population.  

Finally, FTA’s Title VI Circular 4702.1A (April 2007) offers guidance to MPOs on complying with Title VI and Environmental Justice, by requiring MPOs to have an analytic basis in place for identifying the locations and needs of low-income and minority populations, the benefits and burdens of metropolitan transportation system investments on different socioeconomic groups and for identifying imbalances and responding to the analyses produced.

Federal law also requires an outreach and Public Participation Program (PPP) for all transportation agencies that receive Federal funding, especially to low-income communities and people of color. Due to similarities in the activities required for the HSTP and the EJ activities, there should be a way to avoid duplication of efforts relating to the two processes. Improved guidance is necessary to enable MPO’s to establish effective ways of integrating these activities. 

Recommendation #6: Employers should be leveraged in significantly improved ways in employment transportation funding and operations.

Many companies in the U.S. have historically subsidized transportation costs of its employees by providing free or low-cost parking. JARC funds can be used for matching employer provided transportation such as employee shuttles, ridesharing and carpooling. Although there is no hard data, by some estimates, the program has not been able to attract the participation of many employers. Focus groups of partnerships by the research team indicated that the requirements for drug and alcohol testing and not having the know-how or enough personnel or funds for the quarterly reporting system required by FTA were some of the barriers to lower participation rates by employers as well as taxi services, social service organizations, and faith-based groups.

1) In contrast to employers, Transportation Management Associations (TMAs), which are non-profit, member-controlled organizations that provide transportation services in a particular area, such as a commercial district, mall, medical center or industrial park, might be better suited to participate in JARC services. They are generally public-private partnerships, consisting primarily of area businesses with local government support. This approach should be better investigated as TMA’s have the know-how to address transportation needs of their member organizations. 

2) In metro areas where transit can be an option, current commuter choice options can play a role in subsidizing commuting costs for low-income workers (and all employees) but more employers need to be informed about such options. Current law allows businesses, governments, non-profits and other employers to provide employees with a tax-free or pre-tax transit benefit of up to $115 per month and a parking benefit up to $220 per month with savings in payroll taxes for employers.  

3) The goal is not only to reduce employee transportation costs but also to increase employer participation in supporting alternative travel options. However, except in specific cases, there is no tax incentive for employers to directly subsidize their workers’ transportation costs. The successful Wheels to Work program (W2W) program in New Hampshire is a statewide program operated by Rockingham Community Action, a private, non-profit organization. New Hampshire has the unique advantage of offering tax credits to companies that support Wheels to Work. The tax credits, which are authorized by the New Hampshire Community Development Finance Authority, may be applied against one or more of the following state business taxes: Business Enterprise Tax, Business Profits Tax, and Insurance Premium Tax. With Wheels to Work, the tax credits apply in two ways: car dealers donating cars to the program receive state business tax credits equal to 75 percent of the trade-in value of the vehicle or companies providing financial support receive state business tax credits equal to 75 percent of the contribution. As a response to high gas prices at the time of writing this report, legislation is being proposed in the Chicago metro area (Creating Opportunities to Motivate Mass-transit Utilization To Encourage Ridership (COMMUTER) Act) which will offers tax incentives for companies to boost employee participation in public transportation. The act proposes to give tax breaks for companies that offer their employees no-cost public transportation vouchers. 

4) Such initiatives are likely to provide the financial incentives needed to encourage employers to support transportation that cater to low-income workers. However, in addition to transit, the use of tax incentives for companies should be explored for a variety of alternative transportation, which would be key for the successful participation of companies to which there is no transit available. This includes contribution towards car-sharing programs, shuttle service or feeder transportation from transit stops and stations, guaranteed ride home programs, rideshare and carpooling activities and contributing towards costs of shared rides. 

Recommendation #7: Performance measures associated with employment transportation should be broadened to include process and outcome-oriented measures.

A comprehensive evaluation is defined in the literature as an evaluation that includes monitoring, process evaluation, cost-benefit evaluation, and impact evaluation (Baker, 2000
). Monitoring helps to assess whether a program is being implemented as was planned.  Process evaluation is concerned with how the program operates and focuses on problems in service delivery.  Cost-benefit or cost-effectiveness evaluations assess program costs in relation to benefits derived.  Impact evaluations tend to explore consequences, intended or unintended and whether positive or negative, on beneficiaries.

The JARC administrative reporting system yields data on Measures of Effectiveness such as the number of employment locations and employment-supportive sites (such as training and child-care centers) reached, ridership data, cost effectiveness measures such as cost per ride, service quality measures such as time of service and area of operation. However, the measure of “number of jobs reached” needs to be evaluated further in the light of the results presented in this study – that transit services to areas of employment might have unintended effects in terms of deflation of wages or displacement of existing workers in those locations, although the impacts on service users have been estimated to be positive and high. Individual program management has administered user surveys that attempt to measure outcomes and evaluate coordination and partnerships on process. This research team has taken a multi-site study of JARC partnerships that provides qualitative evidence on the effectiveness, barriers and outcomes of such partnerships. 

1) The varied nature of employment transportation projects and their important, but ultimately small and localized effects make it difficult to develop a uniform, nationwide data collection program, that enables one to draw inferences about program effectiveness on a continual, nationwide basis. As the results of this study showed, factors including local unemployment levels, welfare-to-work or unemployment benefits policies as well as spatial factors all affect the outcomes of the employment transportation users and lead to significant site-to-site variations in outcomes. A similar conclusion was reached regarding the program evaluation of the CMAQ projects. Whereas there have been numerous evaluations of federal programs based on multi-site studies, difficulties in controlling for these local variations do not lend to generalization of the results. Employment transportation services have also greatly evolved over time with the inclusion of a variety of transit services, auto ownership programs, mobility management, car-sharing programs, information technology programs and others. One strategy would be to administer periodic nationwide surveys as was done in the case of this study but not expect for similar outcome measures to be pertinent in all cases.

2) In order to find out corroborating information on non-user and societal effects, data could be collected from employers on impacts on existing workers. Administrative data on public assistance payments and data from local labor market organizations on unemployment benefits could be analyzed to empirically determine the extent of non-user benefits. 

3) Coordination with data programs such as the National Longitudinal Survey of Youth of the Bureau of Labor Statistics, in the form of “add-ons” for participants of special transportation services, would enable a truly rich dataset for measuring outcomes over time and the persistence of these outcomes. Finally, the use of the Longitudinal Employment Household Dynamics (LEHD) data program of the Bureau of Census for program monitoring is a step in the right direction – the FTA has worked with the Census for their program monitoring effects - and should continue. This is important to do because the time intervals between two decennial census datasets or household travel surveys conducted by MPO’s or state agencies are simply too long to be useful for rapidly changing metropolitan and rural areas.

Recommendation #8: Information networks on employment transportation should be strengthened and more easily accessible.

The backbone of employment transportation is the partnerships that formed between transportation professionals and professionals in the human services, workforce development, labor, job training, economic development and other organizations including the non-profit and private sectors. The inclusion of non-traditional stakeholders in the employment transportation planning process required formal and informal exchange of information among transportation and non-transportation professionals. Knowledge of program requirements and plans in non-transportation organizations and what has worked and what has not has been acquired though “on-the-job” learning experience regarding employment transportation.

However, as partnerships evolved over time, our partnership studies showed that professionals faced several problems. High levels of time commitment, constant need to main project momentum, learning the terminologies and technicalities of each others programs, staff changes in partner organizations, program and mission changes in key organizations and changes in organizational assignment and priorities were only some of the factors that hindered seamless collaboration and sustainable partnerships over time. 

Technical assistance programs in coordinating human services by the FTA and partners at the U.S. Departments of Health and Human Services, Labor, and Education are cuurently available. United We Ride has held webconferences to increase participant’s knowledge of employment transportation and coordination of human service transportation. The Community Transportation Association of America's Peer-to-Peer Network is a nationwide network of mobility experts who respond to the needs of communities seeking to strengthen transportation options.

1) A nationwide clearinghouse is needed on transportation for disadvantaged population. This clearinghouse would be populated not only by the various service options, sources of funding, technical advice and guidance on pertinent rules and regulations and program implementation but also case studies of specific programs, their evaluations and lessons learned. Training programs would be a part of the clearinghouse along with indicators on current performance of projects. The goal of the clearinghouse would be to provide continuity in information dissemination to this subset of transportation professionals as well as professionals in relevant sectors. 

2) An operations, cost and benefits database, similar to the one developed by the Intelligent Transportation System (ITS) Joint Program Office, would be very useful to employment transportation stakeholders. Outreach campaigns to employers, particularly regarding pretax transportation benefits, Earned Income Tax Credit and state or local credits due to transportation provision is critical to leverage their participation in employment transportation. Private providers of passenger transportation, car-sharing programs, school bus and charter bus service providers, Transportation Management Associations and non-profit that might initiate volunteer driver programs, auto ownership programs and other organizations can be better leveraged if provided more information about the alternative transportation they might be able to provide or facilitate in this context. Although the current JARC funding levels include 8 percent on information services and 7 percent on capital investment including car ownership programs, the vast majority (85 percent) was allocated (in FY 2006) to trip-based transit systems. Overall, a broader set of service providers should be included in the discussion and the development of an information network is critical towards that goal.
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Figure 12: Average Non-User Benefit to Program Cost Ratio (ANoUBCt) by Subgroup
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Figure 2: Graphical Representation of Benefit Estimation Approach
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Figure 6: Mean Annual Program Cost Per Rider (PCOST) by Perceived Inaccessibility of Destination and Service Type





Figure 7: Mean Annual Program Cost Per Rider (PCOST) by Wage Level at Job Destination and Service Type
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Figure 9: JARC Average Annual Program Cost Compared to those of other programs 
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		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65

		4		3		5060.1		9289.92		17827.29		35956.47		76602.38		2497.91		4640.45		9009.13		18375.61		39562.3		925.86		1866.77		3905.9		8506.22		19337.22

		5		4		653		1195		2340		8850		12430.23		1653		3195		6340		11850		25430.23		650		870.54		1234.22		4322.54		10554.32

		6		5		-407.7		-907.24		-2021.18		-4539.39		-10330.3		1550.76		2757.87		5038.69		9478.83		18402.59		1542.49		2878.91		5504.42		10800.64		21788.97

																10		8		6		4		2		10		8		6		4		2
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Subgroups

Cost Scenario 2: Estimated Net Benefits Over Worklife (2002 dollars at 6%)



temp (3)

		age_cont		av_sub_nben4_123diff_c1		av_sub_nben4_123diff_c2		av_sub_nben4_123diff_c33

		16		47583.12		35582.97		281.04

		20		62217.32		33665.33		1540.65

		25		59782.79		32230.43		1926.08

		30		55773.23		28968.34		1965.39

		35		50162.43		25830.49		1824.61

		40		47159.68		24504.56		1602.02

		45		45488.57		22864.1		1417.95

		50		47911.69		23060.19		1159.2

		55		44857.41		20102.8		1106.88

		60		20158.07		9378.23		536.72

		65		1404.15		1920.77		6.62

		70		.		.		.

		75		.		.		.
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Cost Scenario 1

Cost Scenario 2

Cost Scenario 3

Age Cohort During Base Year (yrs)

Estimated Net Benefits over Worklife (2002 dollars)
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Sheet1 (2)

		Obs														Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 10%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 6%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 4%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 2%)				Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 2%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 4%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 6%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 10%)		av10_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c33

																10		8		6		4		2				2		4		6		8		10

		2												Subgroup 1		6801.01		11993.23		22119.3		42933.49		88215.79		Subgroup 1		88215.79		42933.49		22119.3		11993.23		6801.01		262.12		487.8		943.46		1904.47		4033.29

		3												Subgroup 2		1434.43		2790.55		5629.93		11847.83		26154.14		Subgroup 2		26154.14		11847.83		5629.93		2790.55		1434.43		186.52		379		795.68		1732.67		3928.41

		4												Subgroup 3		2497.91		4640.45		9009.13		18375.61		39562.3		Subgroup 3		39562.3		18375.61		9009.13		4640.45		2497.91		157.67		321.37		680.36		1497.67		3432.81

		5												Subgroup 4		1653		3195		6340		11850		25430.23		Subgroup 4		25430.23		11850		6340		3195		1653		650		870.54		1234.22		4322.54		10554.32

		6												Subgroup 5		1550.76		2757.87		5038.69		9478.83		18402.59		Subgroup 5		18402.59		9478.83		5038.69		2757.87		1550.76		1542.49		2878.91		5504.42		10800.64		21788.97

																10		8		6		4		2				2		4		6		8		10
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Subgroups

Cost Scenario 2: Estimated Net Benefits Over Worklife (2002 dollars at 6%)
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Subgroup 1
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Subgroup 5

Discount rates

Cost Scenario 2: Estimated Average Net Benefits Over Worklife (2002 dollars)
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temp (4)

		age_cont		av_sub_nben4_123diff_c1		av_sub_nben4_123diff_c2		av_sub_nben4_123diff_c33		av_sub_nben2_123diff_c33

		16		47583.12		35582.97		281.04		262.08

		20		62217.32		33665.33		1540.65		3129.15

		25		59782.79		32230.43		1926.08		4117.2

		30		55773.23		28968.34		1965.39		4327.57

		35		50162.43		25830.49		1824.61		4102.33

		40		47159.68		24504.56		1602.02		3627.51

		45		45488.57		22864.1		1417.95		3223.54

		50		47911.69		23060.19		1159.2		2668.39

		55		44857.41		20102.8		1106.88		2620.41

		60		20158.07		9378.23		536.72		1390.78

		65		1404.15		1920.77		6.62		22.21

		70		.		.		.		.

		75		.		.		.		.
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Cost Scenario 3

Age Cohort During Base Year (yrs)

Estimated Net Benefits over Worklife (2002 dollars)
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Cost Scenario 3

Cost Scenario 1

Cost Scenario 2

Age Cohort during Base Year (yrs)

Estimated Net Benefits over Worklife (2002 dollars)
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ratio-3

		age_cont		av_sub_nben4_123diff_c1		av_sub_nben4_123diff_c2		av_sub_nben4_123diff_c33

		20		62217.32		33665.33		13281.04

		25		59782.79		32230.43		12519.03

		30		55773.23		28968.34		14797.87

		35		50162.43		25830.49		13978.36

		40		47159.68		24504.56		12483.37

		45		45488.57		22864.1		10947.87

		50		47911.69		23060.19		9421.89

		55		44857.41		20102.8		7336.22

		60		20158.07		9378.23		7138.57

		65		1404.15		1920.77		3014.47

		70		.		.		600.62

		75		.		.
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Cost Scenario 3

Age Cohort During Base Year (yrs)

Estimated Net Benefits over Worklife (2002 dollars) at 4 % Discount Rate
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Cost Scenario 3

Cost Scenario 1

Cost Scenario 2

Age Cohort during Base Year (yrs)

Estimated Net Benefits over Worklife (2002 dollars)
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ratio-1

		Obs		subgroup		av2_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)		av6_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)		av10_sum_diff_c33

		2		1		28093.21		13054.97		6341.3		3204.67		1677.68

		3		2		25827.65		11593.44		5440.74		2658.26		1346.4

		4		3		19337.22		8506.22		3905.9		1866.77		925.86

		5		4		10554.32		4322.54		1234.22		870.54		650

		6		5		21788.97		10800.64		5504.42		2878.91		1542.49
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Discount Rates

Cost Scenario 3: Estimated Net Benefits over Worklife for Subgroup 1 (2002 dollars)
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Discount Rates

Cost Scenario 3: Estimated Net Benefits over Worklife for Subgroup 1 (2002 dollars)

0
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		Obs		subgroup		av10_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c1		av10_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c2		av10_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c33

		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65

		4		3		5060.1		9289.92		17827.29		35956.47		76602.38		2497.91		4640.45		9009.13		18375.61		39562.3		925.86		1866.77		3905.9		8506.22		19337.22

		5		4		653		1195		2340		8850		12430.23		1653		3195		6340		11850		25430.23		650		870.54		1234.22		4322.54		10554.32

		6		5		47.7		97.24		221.18		539.39		1330.3		1550.76		2757.87		5038.69		9478.83		18402.59		1542.49		2878.91		5504.42		10800.64		21788.97
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Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)

Subgroups

Estimated Net Benefits Over Worklife (2002 dollars at 4%)
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subgroup

Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)

Subgroups

Estimated Net Benefits Over Worklife (2002 dollars at 8%)



		





		age_cont		_TYPE_		_FREQ_		bc1_age

		20		0		79		51.6861

		25		0		54		22.8441

		30		0		37		7.5887

		35		0		36		3.3593

		40		0		36		0.4244

		45		0		36		-0.0418

		50		0		29		-0.0193

		55		0		16		-0.0333

		60		0		10		-0.035
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Age Cohort During Base Year (Years)

Ratio of Average Per User Worklife Benefits (at 4% and Cost Scenario 3) to Base Year Program Cost
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		subgroup		_TYPE_		_FREQ_		bc1_subgroup

		.		0		1		.

		1		0		69		37.3001

		2		0		35		15.8922

		3		0		174		5.95

		4		0		27		2.85

		5		0		34		6.46

		Average Over all Subgroups						11.82846
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Subgroup

Ratio of Averae Per User Worklife Benefit to Base Year Program Cost
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		Scenario I		Scenario I		Scenario I

		Scenario II		Scenario II		Scenario II

		Scenario III		Scenario III		Scenario III



Users (APUBC)

Non-users (ANoUBC)

Society (ASBC)

Scenario

Ratio of Averge User, Non-User and Societal Benefit to Program Cost

1.99

1.72

4.02

1.61

1.78

3.63

1.61

0.18

1.38



Incremental

		Base year average incremental user, non-user and societal benefits (in dollars) for three scenarios (Average Incremental Net User Benefit)

				Scenario I		Scenario II		Scenario III

		User		3,542.86		2,757.51		2,757.51

		Non-user		880.2		880.2		-2,539.74

		Society		4,423.06		3,637.71		217.77





Incremental

		0		0		0

		0		0		0

		0		0		0



Incremental Net User Benefit (dNUB)

Incremental Net Non-User Benefit (dNNoUB)

Incremental Net Societal Benefit (dNSB)

Scenario

Average Incremental Net User, Non-User and Societal Benefit (2002 dollars)



Sheet1 (2)

		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.11		0.86		0.86

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		0.27		0.27		-0.79

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1.38		1.14		0.07

		 Are these accurate?  Need to check these numbers





Sheet1 (2)
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Users (ASUBC)

Non-Users (ASNoUBC)

Society (ASSBC)

Scenario

Ratio of Average Systemwide User, Non-User and Societal Benefit to Program Cost



Sheet1

		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.99		1.61		1.61

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1.72		1.78		0.18

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		4.02		3.63		1.38

		 Are these accurate?  Need to check these numbers
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Users (APUBC)

Non-users (ANoUBC)

Society (ASBC)

Scenario

Ratio of Averge User, Non-User and Societal Benefit to Program Cost



Sheet2

		Measure		Scenario I		Scenario II		Scenario III								Table -: User Subgroup 1 base year average user, non-user and societal benefits for three scenarios

		Users

		Average Net User Benefit at time t (NUBt)		9,800.43		9,800.43		9,800.43

		Average Incremental Net User Benefit (DNUBt)		4,742.46		1,104.46		1,104.46

		Ratio of Average Incremental Net		2.45		0.71		0.71

		User Benefit to Average Program Cost (DNUBt/JARCt)

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		4,414.02		4,414.02		-1,955.24

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		3.11		3.11		-0.25

		Society

		Average Incremental Net Societal Benefit (dNSBt)		9,236.82		5,598.82		-4,515.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		5.65		3.89		-1.32
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Users

Non-users

Society

Scenario

Ratio of Average Incremental Net Benefit to Average Program Cost



Sheet3

				User

		Measure		Subgroup		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		1		4,742.46		1,104.46		1,104.46

				2		2,962.07		2,962.07		2,962.07

				3		4,956.85		4,956.85		4,956.85

				4		1,403.38		1,408.38		1,403.38

				5		140.8		140.8		140.8

				6		1,868.44		1,868.44		1,868.44

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1		2.45		0.71		0.71

				2		1.72		1.72		1.72

				3		1.94		1.94		1.94

				4		0.28		0.28		0.28

				5		0.29		0.29		0.29

				6		2.86		2.86		2.86

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		1		4,414.02		4,414.02		-1,955.24

				2		2,107.88		2,107.88		-6,196.24

				3		1,042.03		1,042.03		-7,954.36

				4		-3,596.10		-3,596.10		-3,596.10

				5		-528.19		-528.19		-528.19

				6		-622.06		-622.06		-622.06

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1		3.11		3.11		-0.25

				2		1.71		1.71		-2.66

				3		1.22		1.22		-2.3

				4		-0.73		-0.73		-0.73

				5		-0.68		-0.68		-0.63

				6		0.28		0.28		0.28

		Society

		Average Incremental Net Societal Benefit (DNSBt)		1		9,236.82		5,598.82		-4,515.60

				2		4,918.21		4,918.21		-6,918.21

				3		5,513.07		5,513.07		-6,562.16

				4		-3,287.97		-3,287.97		-3,287.97

				5		-386.83		-386.83		-386.83

				6		1,328.07		1,328.07		1,328.07

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1		5.65		3.89		-1.32

				2		3.03		3.03		-2.83

				3		3.22		3.22		-1.62

				4		-0.53		-0.53		-0.53

				5		-0.41		-0.41		-0.41

				6		3.39		3.39		3.39
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Scenarios

Ratio of Average Per User Benefit to Program Cost (APUBC)
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Scenarios

Ratio of Average Non-User Benefit to Program Cost (ANoUBC)
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		Measure		Type of Service		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Fixed Route		3,714.68		2,928.08		2,928.08

				Demand Responsive		3,132.70		2,350.34		2,350.34

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Fixed Route		2.55		2.05		2.05

				Demand Responsive		0.71		0.58		0.58

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Fixed Route		2,003.51		2,003.51		-2,294.62

				Demand Responsive		-1,510.83		-1,510.83		-3,104.16

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Fixed Route		1.78		1.78		-0.43

				Demand Responsive		-0.39		-0.39		-0.8

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Fixed Route		5,725.25		4,913.04		-1,733.19

				Demand Responsive		1,701.73		919.37		-2,421.47

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Fixed Route		4.61		4.12		1.02

				Demand Responsive		0.34		0.22		-0.21
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		Measure		Assistance		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Assistance (=yes)		2,414.42		1,702.64		1,702.64

				Assistance (=no)		4,008.40		3,192.70		3,192.70

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Assistance (=yes)		0.92		0.67		0.67

				Assistance (=no)		2.44		2		2

		Non-Users

		Average Incremental Net Non-User Benefit (dNNUBt)		Assistance (=yes)		-898.28		-2,611.99		-2,611.99

				Assistance (=no)		1,598.44		1,598.44		-2,503.40

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Assistance (=yes)		0.25		0.25		-0.55

				Assistance (=no)		1.42		1.42		-0.54

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Assistance (=yes)		1,438.12		718.51		-2,588.63

				Assistance (=no)		5,798.71		4,960.45		-1,624.27

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Assistance (=yes)		1.22		0.96		-0.3

				Assistance (=no)		4.21		3.77		1.11
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		Measure		Gender		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Male		3,877.42		3,017.53		3,017.53

				Female		3,271.59		2,523.35		2,523.35

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Male		2.21		2.21		1.73

				Female		1.64		1.33		1.33

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Male		1,531.41		1,531.41		-2,489.19

				Female		369.17		369.17		-2,721.35

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Male		1.45		1.45		-0.48

				Female		0.79		0.79		-0.64

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Male		5,613.54		4,737.72		-1,756.41

				Female		3,551.54		2,781.45		-2,226.49

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Male		3.94		3.48		0.78

				Female		2.59		2.27		0.24
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		Measure		Area		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Large Urban		3,780.30		3,184.99		3,184.99

				Small Urban		2,990.43		2,051.59		2,051.59

				Rural		3,324.64		2,423.80		2,423.80

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Large Urban		2.27		1.94		1.94

				Small Urban		1.07		0.79		0.79

				Rural		2.52		1.98		1.98

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Large Urban		989.68		989.68		-3,745.52

				Small Urban		47.36		47.36		-1,812.67

				Rural		1,538.46		1,538.46		-1,651.62

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Large Urban		1.02		1.02		-1.26

				Small Urban		0.34		0.34		-0.33

				Rural		1.87		1.87		0.18

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Large Urban		4,932.41		4,337.10		-2,928.81

				Small Urban		3,002.53		2,063.70		-1,236.20

				Rural		5,403.70		4,502.86		-1,384.02

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Large Urban		3.43		3.1		-0.39

				Small Urban		1.48		1.2		0.34

				Rural		4.85		4.31		2.3
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		Measure		Wage at		Scenario I		Scenario II		Scenario III

				Destination

		Users

		Average Incremental Net User Benefit (DNUBt)		Higher (=yes)		7,909.26		7,909.26		7,909.26

				Higher (=no)		2,105.81		1,062.00		1,062.00

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Higher (=yes)		3.39		3.39		3.39

				Higher (=no)		1.53		1.02		1.02

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Higher (=yes)		884.14		884.14		-5,259.30

				Higher (=no)		879.02		879.02		-2,099.07

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Higher (=yes)		1		1		-1.19

				Higher (=no)		1.11		1.11		-0.43

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Higher (=yes)		8,227.00		8,227.00		-1,791.29

				Higher (=no)		3,992.83		226.52		-1,968.67

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Higher (=yes)		4.35		4.35		0.24

				Higher (=no)		2.99		2.48		0.76
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		Measure		Non-High School Graduates		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		High School (=yes)		1,526.12		788.68		788.68

				High School (=no)		4,162.11		3,362.05		3,362.05

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		High School (=yes)		1.69		1.22		1.22

				High School (=no)		2.09		1.73		1.73

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		High School (=yes)		153.39		153.39		-1,959.36

				High School (=no)		1,160.81		1,160.81		-2,811.26

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		High School (=yes)		0.93		0.93		-0.18

				High School (=no)		1.14		1.14		-0.71

		Society

		Average Incremental Net Societal Benefit (DNSBt)		High School (=yes)		1,649.54		912.1		-2,176.85

				High School (=no)		5,415.06		4,591.06		-1,845.24

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		High School (=yes)		3.01		2.54		1.4

				High School (=no)		3.42		3.06		0.39
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		Measure		Destination Perception		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		Inaccessible (=yes)		2,815.69		2,328.45		2,328.45

				Inaccessible (=no)		3,944.05		2,994.23		2,994.23

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Inaccessible (=yes)		1.83		1.64		1.64

				Inaccessible (=no)		2.08		1.59		1.59

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Inaccessible (=yes)		374.57		374.57		-2,549.65

				Inaccessible (=no)		1,194.82		1,194.82		-2,532.13

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Inaccessible (=yes)		0.65		-0.5		-0.5

				Inaccessible (=no)		1.36		1.36		-0.57

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Inaccessible (=yes)		3,196.83		2,691.55		-2,571.97

				Inaccessible (=no)		5,219.66		4,255.59		-1,492.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Inaccessible (=yes)		2.75		2.57		0.69

				Inaccessible (=no)		3.63		1.4		0.64
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Sheet1

		Annual Program Cost Per Rider (PCOST)

				Service								d_area

				Fixed Route		Demand Responsive						Large		Small		Rural

		Sub Group =1		2851.87		6789.38				Sub Group =1		2546.16		5472.77		3859.91

		Sub Group =2		1957.90		6351.60				Sub Group =2		2242.32		3883.20		2005.71

		Sub Group =3		3246.24		7349.76				Sub Group =3		3670.68		5160.09		4883.11

		Sub Group =4		1408.08		5732.04				Sub Group =4		5477.59		1397.28		1422.00

		Sub Group =5		702.86		987.14				Sub Group =5		772.25		816.00		1472.40

		Sub Group =6		1104.38		2458.37				Sub Group =6		1596.91		1779.49		977.80

				1		0						Large		Small		Rural

		Destination Inaccessible =Yes		2035.09		4240.45				Access =1		2718.22		3894.57		2458.04

		Destination Inaccessible =No		2456.42		6065.74				Access =0		3053.00		3713.49		3303.32

				1		0						Large		Small		Rural

		Assistance =1		2832.23		5034.43				Assistance =1		3631.28		4595.59		3179.07

		Assistance =0		2153.81		5175.48				Assistance =0		2578.68		3505.69		2975.72

				1		0						Large		Small		Rural

		Higher Wage=Yes		2615.13		6354.40				Wage_higher =1		3246.31		4558.25		3836.26

		Higher Wage=No		2232.16		4730.00				Wage_higher =0		2775.78		3497.94		2871.87

				1		0						Large		Small		Rural

		Graduated High_School =Yes		2506.79		5235.67				High_School =1		2882.31		3957.13		3493.02

		Graduated High_School =No		1877.66		4791.80				High_School =0		2958.64		3197.88		2105.98
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		Subsidy

				Service								d_area

				1		0						Large		Small		Rural

		Sub Group =1		2131.87		6069.38				Sub Group =1		1826.16		4752.77		3139.91

		Sub Group =2		1237.90		5631.60				Sub Group =2		1522.32		3163.20		1285.71

		Sub Group =3		2526.24		6629.76				Sub Group =3		2950.68		4440.09		4163.11

		Sub Group =4		990.48		5327.04				Sub Group =4		5054.06		965.28		1098.00

		Sub Group =5		443.66		900.14				Sub Group =5		700.25		456.00		1316.40

		Sub Group =6		843.09		2226.94				Sub Group =6		1397.05		1475.94		735.55

				1		0						Large		Small		Rural

		Access =1		1476.92		3809.85				Access =1		2267.37		3249.45		2011.96

		Access =0		1887.88		5507.24				Access =0		2446.20		3195.49		2736.32

				1		0						Large		Small		Rural

		Assistance =1		2303.35		4601.79				Assistance =1		3196.80		3988.73		2710.25

		Assistance =0		1576.48		4647.10				Assistance =0		1995.76		2956.77		2420.89

				1		0						Large		Small		Rural

		Wage_higher =1		1960.58		5688.40				Wage_higher =1		2540.42		3945.28		3208.42

		Wage_higher =0		1694.63		4292.90				Wage_higher =0		2301.47		2952.35		2363.40

				1		0						Large		Small		Rural

		High_School =1		1911.39		4724.54				High_School =1		2329.07		3384.83		2909.30

		High_School =0		1385.41		4354.12				High_School =0		2463.64		2663.34		1688.98
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		Scenario I		Scenario I		Scenario I		Scenario I		Scenario I		Scenario I
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Sheet1 (2)

		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.11		0.86		0.86

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		0.27		0.27		-0.79

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1.38		1.14		0.07

		 Are these accurate?  Need to check these numbers
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Ratio of Average Systemwide Benefit to Program Cost (ASUBC)



Sheet1

		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.99		1.61		1.61

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1.08		0.54		0.54

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		3.32		2.93		0.66

		 Are these accurate?  Need to check these numbers
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Sheet2

		Measure		Scenario I		Scenario II		Scenario III								Table -: User Subgroup 1 base year average user, non-user and societal benefits for three scenarios

		Users

		Average Net User Benefit at time t (NUBt)		9,800.43		9,800.43		9,800.43

		Average Incremental Net User Benefit (DNUBt)		4,742.46		1,104.46		1,104.46

		Ratio of Average Incremental Net		2.45		0.71		0.71

		User Benefit to Average Program Cost (DNUBt/JARCt)

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		4,414.02		4,414.02		-1,955.24

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		3.11		3.11		-0.25

		Society

		Average Incremental Net Societal Benefit (dNSBt)		9,236.82		5,598.82		-4,515.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		5.65		3.89		-1.32
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Ratio of Average Incremental Net Benefit to Average Program Cost



Sheet3

				User

		Measure		Subgroup		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		1		4,742.46		1,104.46		1,104.46

				2		2,962.07		2,962.07		2,962.07

				3		4,956.85		4,956.85		4,956.85

				4		1,403.38		1,408.38		1,403.38

				5		140.8		140.8		140.8

				6		1,868.44		1,868.44		1,868.44

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1		2.45		0.71		0.71

				2		1.72		1.72		1.72

				3		1.94		1.94		1.94

				4		0.28		0.28		0.28

				5		0.29		0.29		0.29

				6		2.86		2.86		2.86

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		1		4,414.02		4,414.02		-1,955.24

				2		2,107.88		2,107.88		-6,196.24

				3		1,042.03		1,042.03		-7,954.36

				4		-3,596.10		-3,596.10		-3,596.10

				5		-528.19		-528.19		-528.19

				6		-622.06		-622.06		-622.06

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1		3.77		3.77		0.46

				2		2.29		2.29		-2

				3		1.96		1.96		-1.61

				4		0.08		0.08		0.09

				5		0.14		0.14		0.14

				6		0.93		0.93		0.93

		Society

		Average Incremental Net Societal Benefit (DNSBt)		1		9,236.82		5,598.82		-4,515.60

				2		4,918.21		4,918.21		-6,918.21

				3		5,513.07		5,513.07		-6,562.16

				4		-3,287.97		-3,287.97		-3,287.97

				5		-386.83		-386.83		-386.83

				6		1,328.07		1,328.07		1,328.07

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1		5.65		3.89		-1.32

				2		3.03		3.03		-2.83

				3		3.22		3.22		-1.62

				4		-0.53		-0.53		-0.53

				5		-0.41		-0.41		-0.41

				6		3.39		3.39		3.39
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		Measure		Type of Service		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Fixed Route		3,714.68		2,928.08		2,928.08

				Demand Responsive		3,132.70		2,350.34		2,350.34

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Fixed Route		2.55		2.05		2.05

				Demand Responsive		0.71		0.58		0.58

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Fixed Route		2,003.51		2,003.51		-2,294.62

				Demand Responsive		-1,510.83		-1,510.83		-3,104.16

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Fixed Route		1.78		1.78		-0.43

				Demand Responsive		-0.39		-0.39		-0.8

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Fixed Route		5,725.25		4,913.04		-1,733.19

				Demand Responsive		1,701.73		919.37		-2,421.47

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Fixed Route		4.61		4.12		1.02

				Demand Responsive		0.34		0.22		-0.21
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Ratio of Average Incremental Net Benefit to Average Program Cost for Users
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		Measure		Assistance		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Assistance (=yes)		2,414.42		1,702.64		1,702.64

				Assistance (=no)		4,008.40		3,192.70		3,192.70

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Assistance (=yes)		0.92		0.67		0.67

				Assistance (=no)		2.44		2		2

		Non-Users

		Average Incremental Net Non-User Benefit (dNNUBt)		Assistance (=yes)		-898.28		-2,611.99		-2,611.99

				Assistance (=no)		1,598.44		1,598.44		-2,503.40

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Assistance (=yes)		0.25		0.25		-0.55

				Assistance (=no)		1.42		1.42		-0.54

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Assistance (=yes)		1,438.12		718.51		-2,588.63

				Assistance (=no)		5,798.71		4,960.45		-1,624.27

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Assistance (=yes)		1.22		0.96		-0.3

				Assistance (=no)		4.21		3.77		1.11
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Assistance (=yes)

Assistance (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Users
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Assistance (=yes)

Assistance (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Non-Users



		



Assistance (=yes)

Assistance (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Society



		Measure		Gender		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Male		3,877.42		3,017.53		3,017.53

				Female		3,271.59		2,523.35		2,523.35

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Male		2.21		2.21		1.73

				Female		1.64		1.33		1.33

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Male		1,531.41		1,531.41		-2,489.19

				Female		369.17		369.17		-2,721.35

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Male		1.45		1.45		-0.48

				Female		0.79		0.79		-0.64

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Male		5,613.54		4,737.72		-1,756.41

				Female		3,551.54		2,781.45		-2,226.49

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Male		3.94		3.48		0.78

				Female		2.59		2.27		0.24
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Ratio of Average Incremental Net Benefit to Average Program Cost for Non-Users
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Ratio of Average Incremental Net Benefit to Average Program Cost for Society



		Measure		Area		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Large Urban		3,780.30		3,184.99		3,184.99

				Small Urban		2,990.43		2,051.59		2,051.59

				Rural		3,324.64		2,423.80		2,423.80

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Large Urban		2.27		1.94		1.94

				Small Urban		1.07		0.79		0.79

				Rural		2.52		1.98		1.98

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Large Urban		989.68		989.68		-3,745.52

				Small Urban		47.36		47.36		-1,812.67

				Rural		1,538.46		1,538.46		-1,651.62

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Large Urban		1.02		1.02		-1.26

				Small Urban		0.34		0.34		-0.33

				Rural		1.87		1.87		0.18

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Large Urban		4,932.41		4,337.10		-2,928.81

				Small Urban		3,002.53		2,063.70		-1,236.20

				Rural		5,403.70		4,502.86		-1,384.02

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Large Urban		3.43		3.1		-0.39

				Small Urban		1.48		1.2		0.34

				Rural		4.85		4.31		2.3
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Ratio of Average Incremental Net Benefit to Average Program Cost for Non-Users



		



Large Urban

Small Urban

Rural

Ratio of Average Incremental Net Benefit to Average Program Cost for society



		Measure		Wage at		Scenario I		Scenario II		Scenario III

				Destination

		Users

		Average Incremental Net User Benefit (DNUBt)		Higher (=yes)		7,909.26		7,909.26		7,909.26

				Higher (=no)		2,105.81		1,062.00		1,062.00

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Higher (=yes)		3.39		3.39		3.39

				Higher (=no)		1.53		1.02		1.02

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Higher (=yes)		884.14		884.14		-5,259.30

				Higher (=no)		879.02		879.02		-2,099.07

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Higher (=yes)		1		1		-1.19

				Higher (=no)		1.11		1.11		-0.43

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Higher (=yes)		8,227.00		8,227.00		-1,791.29

				Higher (=no)		3,992.83		226.52		-1,968.67

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Higher (=yes)		4.35		4.35		0.24

				Higher (=no)		2.99		2.48		0.76





		



Higher (=yes)

Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for User Wage at Destination



		



Higher (=yes)

Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Non-User Wage at Destination



		



Higher (=yes)

Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Societal Wage at Destination



		Measure		Non-High School Graduates		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		High School (=yes)		1,526.12		788.68		788.68

				High School (=no)		4,162.11		3,362.05		3,362.05

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		High School (=yes)		1.69		1.22		1.22

				High School (=no)		2.09		1.73		1.73

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		High School (=yes)		153.39		153.39		-1,959.36

				High School (=no)		1,160.81		1,160.81		-2,811.26

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		High School (=yes)		0.93		0.93		-0.18

				High School (=no)		1.14		1.14		-0.71

		Society

		Average Incremental Net Societal Benefit (DNSBt)		High School (=yes)		1,649.54		912.1		-2,176.85

				High School (=no)		5,415.06		4,591.06		-1,845.24

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		High School (=yes)		3.01		2.54		1.4

				High School (=no)		3.42		3.06		0.39





		



High School (=yes)

High School (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for User Wage by Educational Attainment
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High School (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Non-User Wage by Educational Attainment



		



High School (=yes)

High School (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Societal Wage by Educational Attainment



		Measure		Destination Perception		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		Inaccessible (=yes)		2,815.69		2,328.45		2,328.45

				Inaccessible (=no)		3,944.05		2,994.23		2,994.23

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Inaccessible (=yes)		1.83		1.64		1.64

				Inaccessible (=no)		2.08		1.59		1.59

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Inaccessible (=yes)		374.57		374.57		-2,549.65

				Inaccessible (=no)		1,194.82		1,194.82		-2,532.13

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Inaccessible (=yes)		0.65		-0.5		-0.5

				Inaccessible (=no)		1.36		1.36		-0.57

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Inaccessible (=yes)		3,196.83		2,691.55		-2,571.97

				Inaccessible (=no)		5,219.66		4,255.59		-1,492.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Inaccessible (=yes)		2.75		2.57		0.69

				Inaccessible (=no)		3.63		1.4		0.64





		



Inaccessible (=yes)

Inaccessible (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Users by Destination Accessibility



		



Inaccessible (=yes)
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Discount Rates (in percent)

Cost Scenario 3: Estimated Net Benefits over Worklife for Subgroup 1 (2002 dollars)
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temp

		Obs		subgroup		av10_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c1		av10_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c2		av10_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c33

		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65

		4		3		5060.1		9289.92		17827.29		35956.47		76602.38		2497.91		4640.45		9009.13		18375.61		39562.3		925.86		1866.77		3905.9		8506.22		19337.22

		5		4		653		1195		2340		8850		12430.23		1653		3195		6340		11850		25430.23		650		870.54		1234.22		4322.54		10554.32

		6		5		47.7		97.24		221.18		539.39		1330.3		1550.76		2757.87		5038.69		9478.83		18402.59		1542.49		2878.91		5504.42		10800.64		21788.97
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Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)

Subgroups

Estimated Net Benefits Over Worklife (2002 dollars at 8%)



Sheet1

		Obs		subgroup		av10_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c1		Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c1		av10_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c2		Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c2		av10_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)		av6_sum_diff_c33		Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)		av2_sum_diff_c33

		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65
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Cost Scenario 3: Estimated Net Benefits over Worklife for Subgroup 1 (2002 dollars)
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		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65

		4		3		5060.1		9289.92		17827.29		35956.47		76602.38		2497.91		4640.45		9009.13		18375.61		39562.3		925.86		1866.77		3905.9		8506.22		19337.22

		5		4		653		1195		2340		8850		12430.23		1653		3195		6340		11850		25430.23		650		870.54		1234.22		4322.54		10554.32

		6		5		47.7		97.24		221.18		539.39		1330.3		1550.76		2757.87		5038.69		9478.83		18402.59		1542.49		2878.91		5504.42		10800.64		21788.97
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Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 4%)

Subgroups

Estimated Net Benefits Over Worklife (2002 dollars at 4%)



		



subgroup

Cost Scenario 1: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 2: Average Estimated Net Benefits Over Worklife (at 8%)

Cost Scenario 3: Average Estimated Net Benefits Over Worklife (at 8%)

Subgroups

Estimated Net Benefits Over Worklife (2002 dollars at 8%)



		





		age_cont		_TYPE_		_FREQ_		bc1_age

		20		0		79		51.6861

		25		0		54		22.8441

		30		0		37		7.5887

		35		0		36		3.3593

		40		0		36		0.4244

		45		0		36		-0.0418

		50		0		29		-0.0193

		55		0		16		-0.0333

		60		0		10		-0.035





		



Age Cohort During Base Year (Years)

Ratio of Average Per User Worklife Benefits (at 4% and Cost Scenario 3) to Base Year Program Cost



		subgroup		_TYPE_		_FREQ_		bc1_subgroup

		.		0		1		.

		1		0		69		37.3001

		2		0		35		15.8922

		3		0		174		8.95

		4		0		27		4.85

		5		0		34		6.46

		Average Over all Subgroups						12.42846





		



Subgroup

Ratio of Average Per User Worklife Benefit (at 4 percent and Cost Scenario 3) to Base Year Program Cost
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		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.11		0.86		0.86

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		0.27		0.27		-0.79

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1.38		1.14		0.07

		 Are these accurate?  Need to check these numbers
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		Measure		Scenario I		Scenario II		Scenario III

		Users

		Average Net User Benefit at time t (NUBt)		13,108.56		13,108.56 		13,108.56

		Average Incremental Net User Benefit (dNUBt)		3,542.86		2,757.51		2,757.51

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1.99		1.61		1.61

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		880.2		880.2		-2,539.74

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1.08		0.54		0.54

		Society

		Average Incremental Net Societal Benefit (DNSBt)		4,510.35		3,707.16		-1,934.44

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		3.32		2.93		0.66

		 Are these accurate?  Need to check these numbers
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		Measure		Scenario I		Scenario II		Scenario III								Table -: User Subgroup 1 base year average user, non-user and societal benefits for three scenarios

		Users

		Average Net User Benefit at time t (NUBt)		9,800.43		9,800.43		9,800.43

		Average Incremental Net User Benefit (DNUBt)		4,742.46		1,104.46		1,104.46

		Ratio of Average Incremental Net		2.45		0.71		0.71

		User Benefit to Average Program Cost (DNUBt/JARCt)

		Non-users

		Average Incremental Net Non-User Benefit (dNNUBt)		4,414.02		4,414.02		-1,955.24

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		3.11		3.11		-0.25

		Society

		Average Incremental Net Societal Benefit (dNSBt)		9,236.82		5,598.82		-4,515.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		5.65		3.89		-1.32
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Ratio of Average Incremental Net Benefit to Average Program Cost
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				User

		Measure		Subgroup		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		1		4,742.46		1,104.46		1,104.46

				2		2,962.07		2,962.07		2,962.07

				3		4,956.85		4,956.85		4,956.85

				4		1,403.38		1,408.38		1,403.38

				5		140.8		140.8		140.8

				6		1,868.44		1,868.44		1,868.44

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		1		2.45		0.71		0.71

				2		1.72		1.72		1.72

				3		1.94		1.94		1.94

				4		0.28		0.28		0.28

				5		0.29		0.29		0.29

				6		2.86		2.86		2.86

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		1		4,414.02		4,414.02		-1,955.24

				2		2,107.88		2,107.88		-6,196.24

				3		1,042.03		1,042.03		-7,954.36

				4		-3,596.10		-3,596.10		-3,596.10

				5		-528.19		-528.19		-528.19

				6		-622.06		-622.06		-622.06

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		1		3.11		3.11		-0.25

				2		1.71		1.71		-2.66

				3		1.22		1.22		-2.3

				4		-0.73		-0.73		-0.73

				5		-0.68		-0.68		-0.63

				6		0.28		0.28		0.28

		Society

		Average Incremental Net Societal Benefit (DNSBt)		1		9,236.82		5,598.82		-4,515.60

				2		4,918.21		4,918.21		-6,918.21

				3		5,513.07		5,513.07		-6,562.16

				4		-3,287.97		-3,287.97		-3,287.97

				5		-386.83		-386.83		-386.83

				6		1,328.07		1,328.07		1,328.07

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		1		5.65		3.89		-1.32

				2		3.03		3.03		-2.83

				3		3.22		3.22		-1.62

				4		-0.53		-0.53		-0.53

				5		-0.41		-0.41		-0.41

				6		3.39		3.39		3.39
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		Measure		Type of Service		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Fixed Route		3,714.68		2,928.08		2,928.08

				Demand Responsive		3,132.70		2,350.34		2,350.34

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Fixed Route		2.55		2.05		2.05

				Demand Responsive		0.71		0.58		0.58

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Fixed Route		2,003.51		2,003.51		-2,294.62

				Demand Responsive		-1,510.83		-1,510.83		-3,104.16

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Fixed Route		1.78		1.78		-0.43

				Demand Responsive		-0.39		-0.39		-0.8

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Fixed Route		5,725.25		4,913.04		-1,733.19

				Demand Responsive		1,701.73		919.37		-2,421.47

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Fixed Route		4.61		4.12		1.02

				Demand Responsive		0.34		0.22		-0.21
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		Measure		Assistance		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Assistance (=yes)		2,414.42		1,702.64		1,702.64

				Assistance (=no)		4,008.40		3,192.70		3,192.70

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Assistance (=yes)		0.92		0.67		0.67

				Assistance (=no)		2.44		2		2

		Non-Users

		Average Incremental Net Non-User Benefit (dNNUBt)		Assistance (=yes)		-898.28		-2,611.99		-2,611.99

				Assistance (=no)		1,598.44		1,598.44		-2,503.40

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Assistance (=yes)		0.25		0.25		-0.55

				Assistance (=no)		1.42		1.42		-0.54

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Assistance (=yes)		1,438.12		718.51		-2,588.63

				Assistance (=no)		5,798.71		4,960.45		-1,624.27

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Assistance (=yes)		1.22		0.96		-0.3

				Assistance (=no)		4.21		3.77		1.11
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Assistance (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Non-Users



		



Assistance (=yes)

Assistance (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Society



		Measure		Gender		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Male		3,877.42		3,017.53		3,017.53

				Female		3,271.59		2,523.35		2,523.35

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Male		2.21		2.21		1.73

				Female		1.64		1.33		1.33

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Male		1,531.41		1,531.41		-2,489.19

				Female		369.17		369.17		-2,721.35

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Male		1.45		1.45		-0.48

				Female		0.79		0.79		-0.64

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Male		5,613.54		4,737.72		-1,756.41

				Female		3,551.54		2,781.45		-2,226.49

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Male		3.94		3.48		0.78

				Female		2.59		2.27		0.24
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Ratio of Average Incremental Net Benefit to Average Program Cost for Society



		Measure		Area		Scenario I		Scenario II		Scenario III

		Users

		Average Incremental Net User Benefit (DNUBt)		Large Urban		3,780.30		3,184.99		3,184.99

				Small Urban		2,990.43		2,051.59		2,051.59

				Rural		3,324.64		2,423.80		2,423.80

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Large Urban		2.27		1.94		1.94

				Small Urban		1.07		0.79		0.79

				Rural		2.52		1.98		1.98

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Large Urban		989.68		989.68		-3,745.52

				Small Urban		47.36		47.36		-1,812.67

				Rural		1,538.46		1,538.46		-1,651.62

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Large Urban		1.02		1.02		-1.26

				Small Urban		0.34		0.34		-0.33

				Rural		1.87		1.87		0.18

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Large Urban		4,932.41		4,337.10		-2,928.81

				Small Urban		3,002.53		2,063.70		-1,236.20

				Rural		5,403.70		4,502.86		-1,384.02

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Large Urban		3.43		3.1		-0.39

				Small Urban		1.48		1.2		0.34

				Rural		4.85		4.31		2.3
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		Measure		Wage at		Scenario I		Scenario II		Scenario III

				Destination

		Users

		Average Incremental Net User Benefit (DNUBt)		Higher (=yes)		7,909.26		7,909.26		7,909.26

				Higher (=no)		2,105.81		1,062.00		1,062.00

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Higher (=yes)		3.39		3.39		3.39

				Higher (=no)		1.53		1.02		1.02

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Higher (=yes)		884.14		884.14		-5,259.30

				Higher (=no)		879.02		879.02		-2,099.07

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Higher (=yes)		1		1		-1.19

				Higher (=no)		1.11		1.11		-0.43

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Higher (=yes)		8,227.00		8,227.00		-1,791.29

				Higher (=no)		3,992.83		226.52		-1,968.67

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Higher (=yes)		4.35		4.35		0.24

				Higher (=no)		2.99		2.48		0.76
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Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for User Wage at Destination



		



Higher (=yes)

Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Non-User Wage at Destination
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Higher (=no)

Ratio of Average Incremental Net Benefit to Average Program Cost for Societal Wage at Destination



		Measure		Non-High School Graduates		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		High School (=yes)		1,526.12		788.68		788.68

				High School (=no)		4,162.11		3,362.05		3,362.05

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		High School (=yes)		1.69		1.22		1.22

				High School (=no)		2.09		1.73		1.73

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		High School (=yes)		153.39		153.39		-1,959.36

				High School (=no)		1,160.81		1,160.81		-2,811.26

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		High School (=yes)		0.93		0.93		-0.18

				High School (=no)		1.14		1.14		-0.71

		Society

		Average Incremental Net Societal Benefit (DNSBt)		High School (=yes)		1,649.54		912.1		-2,176.85

				High School (=no)		5,415.06		4,591.06		-1,845.24

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		High School (=yes)		3.01		2.54		1.4

				High School (=no)		3.42		3.06		0.39
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Ratio of Average Incremental Net Benefit to Average Program Cost for Societal Wage by Educational Attainment



		Measure		Destination Perception		Scenario I		Scenario II		Scenario III

		Average Incremental Net User Benefit (DNUBt)		Inaccessible (=yes)		2,815.69		2,328.45		2,328.45

				Inaccessible (=no)		3,944.05		2,994.23		2,994.23

		Ratio of Average Incremental Net User Benefit to Average Program Cost (DNUBt/JARCt)		Inaccessible (=yes)		1.83		1.64		1.64

				Inaccessible (=no)		2.08		1.59		1.59

		Non-Users

		Average Incremental Net Non-User Benefit (DNNUBt)		Inaccessible (=yes)		374.57		374.57		-2,549.65

				Inaccessible (=no)		1,194.82		1,194.82		-2,532.13

		Ratio of Average Incremental Net Non-User Benefit to Average Program Cost (DNNUBt/JARCt)		Inaccessible (=yes)		0.65		-0.5		-0.5

				Inaccessible (=no)		1.36		1.36		-0.57

		Society

		Average Incremental Net Societal Benefit (DNSBt)		Inaccessible (=yes)		3,196.83		2,691.55		-2,571.97

				Inaccessible (=no)		5,219.66		4,255.59		-1,492.60

		Ratio of Average Incremental Net Societal Benefit to Average Program Cost (DNSBt/JARCt)		Inaccessible (=yes)		2.75		2.57		0.69

				Inaccessible (=no)		3.63		1.4		0.64
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		Table 4.4.3: Time savings Incurred by Switching from Other Modes to JARC Service (in minutes)

		JARC Funded Service		Prior Mode

				Private Auto		Transit		Walk		Taxi		Rideshare

		Fixed Route		-3.6		5.3		19.3		-1.3		-1.1

		Demand Responsive		3.2		10.6		8.6		-12.1		-6.6
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		Table 6.6.1: Cost per Ride (in US dollars) of sampled JARC funded services and comparisons with other services for the same area as obtained from the NTD (numbers within parenthesis are the sample standard deviations)

				All service types and areas for survey sites

						Type of Service				Type of Area

						Fixed Route		Demand Response		Large Metro		Small Metro		Rural

		NTD programs		$9.77		$3.86		$19.06		$12.47		$7.31		$8.95*

				-8.34		-2.14		-5.99		-10.78		-7.23		-7.08

		JARC-funded programs		$11.40		$8.25		$16.36		$13.01		$9.61		$11.31

				-7.34		-6.5		-5.96		-7.27		-6.91		-8.99

				All service types and areas for survey sites												All service types and areas for survey sites

						Type of Service												Type of Area

				All service types		Fixed Route		Demand Response								All service areas		Large Metro		Small Metro		Rural

		NTD programs		$9.77		$3.86		$19.06						NTD programs		$9.77		$12.47		$7.31		$8.95

		JARC-funded programs		$11.40		$8.25		$16.36						JARC-funded programs		$11.40		$13.01		$9.61		$11.31
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		2		1		15446.08		27747.64		52109.01		102911.56		214911.36		6801.01		11993.23		22119.3		42933.49		88215.79		1677.68		3204.67		6341.3		13054.97		28093.21

		3		2		1542.08		3069.75		6305.31		13445.02		29936.62		1434.43		2790.55		5629.93		11847.83		26154.14		1346.4		2658.26		5440.74		11593.44		25827.65

		4		3		5060.1		9289.92		17827.29		35956.47		76602.38		2497.91		4640.45		9009.13		18375.61		39562.3		925.86		1866.77		3905.9		8506.22		19337.22

		5		4		653		1195		2340		8850		12430.23		1653		3195		6340		11850		25430.23		650		870.54		1234.22		4322.54		10554.32

		6		5		-407.7		-907.24		-2021.18		-4539.39		-10330.3		1550.76		2757.87		5038.69		9478.83		18402.59		1542.49		2878.91		5504.42		10800.64		21788.97
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