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Examining the Influence of Multidestination Service Orientation  

on Transit Service Productivity: 

A Multivariate Analysis 

 

Abstract 

Between 1990 and 2000, U.S. transit agencies added service and increased ridership, but the 

ridership increase failed to keep pace with the service increase. The result was a decline in 

service effectiveness (or productivity). This marks the continuation of a long-running and 

often-studied trend. The scholarly literature attributes this phenomenon, at least in part, to 

transit agency decisions to decentralize their service rather than focus on serving the 

traditional CBD market. Many scholars argue that a decentralized service orientation is both 

ineffective and inefficient because it attracts few riders and requires large per-rider subsidies. 

This research tests whether a non-traditional, decentralized service orientation, called 

multidestination service, results in reduced service productivity. Contrary to what the 

literature suggests, we find that MSAs whose transit agencies pursued a multidestination 

service orientation did not experience lower productivity. These results indicate that policies 

that have encouraged the growth of decentralized transit services have not necessarily been 

detrimental to the industry. 

 

Key Words: Public Transit, Service Orientation, Transit Productivity, Urban 

Decentralization 
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Introduction 

Between 1990 and 2000, U.S. transit agencies increased service and added riders, but the 

increased ridership failed to pace the increased service. The result was a decline in service 

productivity, measured in terms of passenger miles per vehicle mile (load factor).  Declining 

service productivity is not a new phenomenon, but has been widely chronicled over the last few 

decades. Scholars have attributed the continuing decline in service productivity to a combination 

of inefficient transit work rules, inflexible federal mandates, and unwise transit service decisions. 

The decisions by many transit agencies to focus on serving non-traditional markets, particularly 

in the suburbs, have been subject to especially strong criticism. Many scholars suggest that these 

agencies have engaged in ultimately unproductive efforts to chase after suburban transit riders 

while ignoring the more productive traditional transit markets in the central business district 

(CBD) and inner city.  

This paper explores how the service orientation decisions made by transit agency 

managers affected service productivity in 2000. In particular, we examine whether US 

metropolitan areas where local transit agencies pursued a non-traditional, decentralized service 

orientation, called multidestination service, experienced reduced productivity compared to those 

metropolitan areas where agencies largely focus on serving the traditional CBD market. In sharp 

contrast to what the literature would suggest, we found that those metropolitan areas where transit 

agencies pursued the multidestination service orientation did not experience lower productivity.  

These results suggest a need to reevaluate transit’s role in decentralizing urban environments.       

 

Measuring Transit Performance 

In the late 1970s and 1980s the Urban Mass Transit Administration encouraged research 

into measuring transit performance in order to identify that part of performance attributable to 

transit management and that part attributed to exogenous forces, both at the regional policy level 

and at the metropolitan level (Fielding 1987). The outcome of the research was a consensus that 
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transit systems should be evaluated in terms of three performance measures: cost effectiveness 

(cost per passenger carried), service efficiency (cost per unit of service provided), and service 

effectiveness (or productivity) (UMTA 1987). We employ the latter measure in our analysis. 

 Service productivity is usage of service divided by the amount of service provided, and 

one measure is passenger miles per vehicle mile, or load factor. That is, this indicator answers the 

question of how many passengers are attracted to each mile of service put on the road or on the 

rails? Variables describing urban structure, such a population or employment density, influence 

service effectiveness, as do variables determined by regional policy makers, such as the structure 

of parking fees or the degree to which transit oriented development is encouraged. Transit 

managers also can influence this measure by choosing the type of markets to which they orient 

their services and setting fare levels, route structures, and information systems accordingly.  We 

suspect that transit service orientation has a particularly significant effect on service productivity, 

and we test that hypothesis in this paper 

 

Literature on Transit Performance 

The transit performance literature focuses primarily on explaining declining cost 

effectiveness and service efficiency. Most scholars attribute declining performance on these two 

measures to the combination of: rising labor costs, decentralizing urban structure, and transit 

manager decisions to chase after suburban riders (UMTA 1987). Scholars argue that political 

decisions about wages and service are largely to blame. Lave (1991) and Pickrell (1985) both 

charge labor cost increases that far exceed the rate of inflation with responsibility for declining 

productivity. Meyer and Gomez-Ibanez (1981) and Pucher and his co-authors (1983) attribute 

declining productivity to increased labor costs and policy decisions to provide more transit 

service to the suburbs.  Some scholars have charged that passenger-poor suburban services have 

been expanded at the expense of cash-strapped, passenger-rich inner-city services (Meyer and 

Gomez-Ibanez 1981; Taylor 1991). A few scholars have analyzed deteriorating service 
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productivity in terms of ridership per unit of service, as we do in this paper. In their classic text, 

Meyer, Kain and Wohl (1965) attribute the long-term decline in service productivity to the 

decline of the CBD and other traditional transit markets. Ferreri (1992) makes the same claim.   

 Many of these authors claim that decentralization and transit agencies’ futile attempts to 

serve a decentralized urban form are to blame, at least in part, for declining productivity (Ferreri 

1992; Meyer and Gomez-Ibanez 1991; Meyer, Kain, and Wohl 1965; Pucher et al 1983; Taylor 

1991). This work represents the traditional view about the relationship between service and 

productivity. Such a view argues for agency managers to avoid the temptation to serve 

decentralized transit markets, and instead focus on the center city and the CBD-bound commuter. 

In contrast with this view, we hypothesize, based on preliminary descriptive analysis, that a 

different service orientation actually results in better service productivity (Thompson et al 2006).    

 

Multidestination Service Orientation 

There are two polar opposite service orientations reflected by route structures (Thompson 

and Matoff 2003). One extreme is the traditional CBD radial orientation (see left panel, Figure 1). 

Transit managers who operate radial systems typically are trying to attract what they think is the 

largest market for transit service. This is the peak period commuter riding from residential 

districts into central business districts during weekday mornings and returning during weekday 

afternoons. Transit managers serving the CBD market generally try to avoid transfers, which 

surveys indicate are disliked by passengers.  To accommodate demand, managers operate much 

more service during peak hours than during the middle of the day. There is little passenger 

transfer between routes, so fare policy designed to facilitate transferring is unimportant. 

(Figure 1) 

At the other extreme is the multidestination orientation (see right panel, Figure 1). Transit 

managers following the multidestination model realize that destinations are increasingly dispersed 

in American metropolitan areas. Managers know that it is possible for fixed route transit systems 
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to serve multiple destinations if transfers are utilized. Thus, a distinguishing difference between a 

radial and a multidestination focus is the use of the transfer, as well as fare systems and vehicle 

designs that facilitate rapid ingress and egress of passengers at transfer points. Route structures 

that accomplish this objective have fewer routes focused on central business districts. Some to 

many formerly radial bus lines have been directed away from the CBD to serve other important 

job centers or strip mall arterial roads. Transfer points are important and are planned accordingly. 

While most passengers do not like transfers, each transfer point opens up many additional 

destination possibilities. Fare systems in such multidestination networks attempt to facilitate 

transferring. Routes in such systems may look like a grid or they may look like a spider web. 

Peak-to-base ratios may be lower in multidestination systems, because such systems tend to have 

higher ridership outside of peak periods (Thompson and Matoff 2003). 

What multidestination transit systems do is provide greater opportunity for transit 

dependent riders by allowing them to reach more of the destinations that are important to them. It 

allows them to reach large volume, low cost retail outlets, makes it possible for them to find 

service jobs in the suburbs, and makes it possible for them to reach medical facilities, among 

numerous possible destinations. The result is a better quality of life for transit users. A recent 

study, for example, found that greater transit accessibility to jobs on a grid-oriented transit system 

significantly reduced the time that welfare recipients spent on public assistance (Alam 2005). We 

hypothesize that these enhanced travel opportunities translate into greater ridership for each mile 

of service operated, and hence do not lead to diminished service productivity. 

 

Data and Methodology 

The geographic unit for this analysis is the metropolitan statistical area (MSA) or 

consolidated metropolitan statistical area (CMSA) in the largest urban areas. Our focus on MSA 

or CMSA differs from recent work on transit performance (Taylor and Miller 2003) that relies on 

the urbanized area as the spatial unit. We rejected this approach because many metropolitan areas 
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in the United States consist of multiple urbanized areas and contain major transit providers that 

offer service across one or more urbanized areas. Attributing patronage and service data to the 

proper urbanized area in such circumstances is quite difficult and subject to significant error. We 

selected the MSA or CMSA as the geographic unit that would minimize attribution error, and 

within each MSA or CMSA we aggregated all transit agency variables to this geographic unit. 

Our focus on the MSA or CMSA is also different from the agency-based approach taken in 

system performance studies by Hartgen and Kinnamon (1999). 

There are 82 MSAs or CMSAs with more than 500,000 persons in the United States as of 

the time of the 2000 Census. Of these, 17 are in the Midwest region, 14 in the Northeast region, 

33 in the South region, and 18 in the West region. We divided the MSAs into four groups based 

on population: very large MSAs (populations greater than 10 million, n = 2), large MSAs 

(populations between 5 million and 10 million, n = 7), medium MSAs (populations between 1 

million and 5 million, n = 40), and small MSAs (populations between 500,000 and 1 million, n = 

33).  Our analysis focuses on the medium MSA and small MSA groups individually, for two 

reasons. First, we were able to obtain an entire set of variables for these 73 MSAs. Second, these 

two groups contain a sufficient number of observations to permit the use of multivariate analysis.  

The time period for our statistical analysis is the year 2000, which was the one year for 

which we could obtain an entire set of explanatory variables to estimate our multivariate models. 

However, for the descriptive section of the paper, we also explore changes in service productivity 

between 1990 and 2000.  

We obtained data from the US Census Bureau, US Bureau of Economic Analysis, US 

Bureau of Labor Statistics, and National Transit Database. Data from the Census Bureau 

included: (1) MSA population, (2) number of jobs in the Central Business District (by MSA), and 

(3) percent of MSA households that do not own an automobile (US Census Bureau 2000a, US 

Census Bureau 2000b). We defined the Central Business District for each MSA as encompassing 

the census tracts identified in the 1982 Census of Retail Trade, but we made minor boundary 
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adjustments after consulting local government and metropolitan planning organization websites in 

each of the MSAs (US Census Bureau 1982).  

Data from the Bureau of Economic Analysis consisted of MSA-level employment data, 

which, in conjunction with the CBD employment variable just noted, we used to calculate the 

variable measuring the percent of MSA jobs in the Central Business District (US Bureau of 

Economic Analysis 2006). Data from the Bureau of Labor Statistics consisted of the 

unemployment rate, by MSA, and the consumer price index, which we used to adjust all money 

variables to 2005 dollars (US Bureau of Labor Statistics 2000; US Bureau of Labor Statistics 

2005).   

We collected census data on the proportion of MSA housing built before 1939, as a 

possible proxy for traditional urban forms, and the percent of the population that consisted of 

recent immigrants, because of the possible importance of the immigrant rider market, but found 

that neither variable was statistically significant in preliminary statistical tests. In the latter case, 

we suspect this is due to the increasing dispersion of immigrant populations throughout the 

United States. We also collected data on median household income, but found that unemployment 

rate was a better indicator of overall MSA economic performance in our multivariate models. 

The other principal data source for our project was the National Transit Database (NTD) 

as accessed through the Florida Department of Transportation’s Florida Transit Information 

System (FTIS) software (FDOT 2004). Using the software, we were able to extract and then 

aggregate agency-specific data into MSA or CMSA level data for our analysis. The data we 

obtained consisted of ridership variables, service variables, and performance variables for 2000. 

We used these data to calculate the ratio variables that are at the core of this analysis. We 

calculated several ratio variables: (1) the ratio of route miles to population (measure of service 

coverage), (2) the ratio of rail service miles to total service miles (rail ratio), (3) the ratio of 

passenger miles to vehicle miles (measure of service productivity), (4) the ratio of peak service to 

base (off-peak) service, and (5) fare revenue per passenger mile (a proxy for average passenger 
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fare; adjusted to 2005 dollars). Finally, we calculated a variable measuring the absolute change in 

service (vehicle miles) per capita (between 1990 and 2000) as a means of identifying MSAs that 

had made significant recent service investments.  

We considered using two service productivity measures (unlinked passenger trips per 

vehicle mile and passenger miles per vehicle mile) but chose to use the latter for two reasons. 

First, it can be interpreted easily. (It reflects the average number of passengers on board each mile 

a vehicle is operated.) Second, it avoids double counting when passengers transfer from one 

vehicle to another while making a single trip.  

One of our hypotheses is that transit systems that try to serve many destinations are more 

successful than those trying to serve only CBDs. At the very least, we believe that such systems 

will not experience lower service productivity as a result of their decentralized service 

orientation. The service orientation variable is intended to distinguish between such orientations. 

The variable indicates whether it is possible to start at any given point in the MSA and reach 

numerous destinations dispersed throughout the MSA. Ideally we would like the system 

orientation variable to be an objective quantitative measure of the accessibility from every 

neighborhood to every destination in a metropolitan area. Such measures have been calculated for 

individual urban areas (Alam 2005; Thompson 1998), but performing the calculations for even 

one urban area is a huge task. It is not practical to calculate such a measure for all urban areas in 

the U.S. We needed a simpler method to characterize transit services in a particular region as 

offering service to multi-destinations or serving primarily the CBD.  

We used a combination of geographic information systems (GIS) based analysis and 

visual inspection of system route maps to develop our service orientation variable. The purpose of 

this measure is to indicate how easily residents can reach destinations outside the CBD. Our 

variable measures the percent of transit routes in each MSA that do not serve the CBD (see Table 

1).  A more desirable approach would be to calculate the proportion of vehicle miles that serve 
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CBD versus non-CBD locations in each MSA, but time and financial constraints precluded such 

an approach for this analysis.  

(Table 1) 

Regional Variation in Service Productivity  

We first explored variation in productivity on a regional basis to see whether there were 

differences in productivity in different parts of the country. The traditional view suggests that 

productivity should be higher in the more traditional transit environments characteristic of the 

Northeast and Midwest. The top section of Table 2 shows that in 1990 productivity was highest in 

the West region and lowest in the Midwest, with the Northeast and South in between. The middle 

and bottom sections of the table show that this pattern was not substantially changed between 

1990 and 2000. While productivity declined in all four census regions, the decline was less severe 

in the West region.  

(Table 2) 

When we subdivide the four regions into their respective census divisions, and stratify the 

regions by MSA population group, we see a very interesting pattern. Table 3 shows that among 

MSAs with between 1 million and 5 million persons productivity increased 7 percent in the 

Pacific division but declined elsewhere between 1990 and 2000. Among MSAs in the 500,000 to 

1 million group, productivity increased in the Pacific, New England, and South Atlantic divisions. 

Among the small MSAs in the Pacific division, productivity increased nearly 17 percent. Given 

the better performance of MSAs in the West, we include this regional variable in the multivariate 

models described below.    

(Table 3) 

Hypotheses 

Table 3 illustrates that service productivity is not in decline everywhere and shows that it 

is improving in places that would surprise people who hold the traditional view about where 

transit works best. The purpose of this paper is to attempt to explain this phenomenon. To do so, 
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we specify three pairs of multivariate models. The first pair explores the relationship between 

service productivity, CBD employment share, service orientation, and a set of control variables.  

The purpose of these models is to test (1) whether transit service productivity is tied to the 

economic strength of the CBD and (2) whether productivity is tied to the share of transit service 

provided to the CBD. 

The second and third model pairs test more specifically the alignment between the degree 

of employment centralization in the CBD and transit service centralization. Within the 82 MSAs, 

there are a number of MSAs where agencies have oriented their service to feed relatively strong 

CBDs (for example, Buffalo, Cleveland, and Pittsburgh). These are the traditional transit 

metropolises. There are also MSAs where agencies have decentralized their service to match their 

dispersed urban structure (for example, Atlanta, Dallas, Las Vegas, and Phoenix).  These are the 

multidestination metropolises. Our second pair of multivariate models tests the traditional, 

centralized approach, while the third pair of models tests the decentralized, or multidestination, 

approach. 

Using the data described earlier, we developed a set of multivariate regression models to 

explain variation in service productivity in 2000 in MSAs in both the medium MSA (1million to 

5 million population) and small MSA (500,000 to 1 million population) groups.  We test the 

following explanatory variables in our models: 

(1) Centralization alignment variable. We use this variable to test the relationship 

between the traditional approach to transit service structure and service 

productivity. This variable is the multiplication of the percent of MSA 

employment in the CBD and the percent of transit routes that serve the CBD. If 

the value of this variable is large, it indicates that the CBD is important and that 

the transit system has recognized this importance by focusing its route structure 

on it. In contrast to much of the scholarly literature, we expect this variable will 

have a negative effect on productivity, because CBDs are no longer the locus of 



 

 10 

economic activity, even in the most centralized metropolitan areas. We test this 

variable in our second pair of models. 

(2) Multidestination alignment variable. We use this variable to test the relationship 

between decentralization of service and service productivity. This variable is the 

multiplication of the percent of MSA employment outside the CBD and the 

percent of transit routes that do not serve the CBD. If the value of this variable is 

large, it indicates that the region’s employment is decentralized outside the CBD 

and that the transit system has decentralized its route structure in an attempt to 

serve this decentralized employment. We expect this variable will have either a 

neutral or positive effect on service productivity, because the decentralized route 

structure matches the decentralization of economic activity. We test this variable 

in our third pair of models. 

(3) Percent of MSA transit routes that do not serve the CBD. We use this variable to 

define the two alignment variables just discussed, and it is our measure of service 

decentralization in the first pair of models. We expect this variable will have 

either a neutral or positive effect on service productivity because employment, 

which travel demand models use as a proxy for most trip destinations, has 

decentralized. 

(4) Percent of MSA employment in the CBD. As noted earlier in the paper, many 

scholars maintain that transit patronage is strongly tied to vestigial employment 

in the CBD and that most successful transit systems are those that serve strong 

CBDs. To test this, we define a variable measuring the percent of MSA 

employment in the CBD. In contrast to the traditional view, we expect this 

variable is not related to service productivity, because CBDs are no longer 

dominant centers of MSA activity. We test this variable in our first pair of 

models, and use it to define the alignment variables noted above. 
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(5) Fare per passenger mile (2005 dollars). We expect that as fares increase, 

ridership will decrease and hence productivity will decline. 

(6) West region. Based on the descriptive statistics discussed earlier, we found 

service productivity to be higher in the West region. We expect this relationship 

to hold in our models. 

(7) Ratio of rail service to total service. We expect to find a positive relationship. 

Rail vehicles have higher capacity than buses they replace. 

(8) Service coverage (the ratio of route miles to population). Based on the traditional 

view, we would expect to find that as agencies expand their service coverage to 

serve ever more dispersed locations they should experience diminished 

productivity. 

(9) MSA unemployment rate. We expect that as unemployment rates increase, 

ridership will decrease and hence productivity will decline. Pucher (2002) 

documented this phenomenon for New York in the 1990s. 

(10) Ratio of peak service to base (off-peak) service. A lower peak-to-base ratio 

reflects significant off-peak ridership, and therefore relates to higher service 

productivity. 

(11) Percent of MSA households that do not own an automobile. We expect that 

MSAs with a larger share of carless households will experience greater ridership 

and hence higher productivity. 

(12) Absolute change in vehicle miles per capita (1990 to 2000). The traditional view 

states that the most productive services are offered first, and as an agency 

expands service it adds less productive service. Thus, we expect this variable to 

have a negative effect on productivity. 

 

Analysis 
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 We estimated three pairs of multivariate models for each of our two MSA groups: 

medium MSAs (1 million to 5 million persons) and small MSAs (500,000 to 1 million persons). 

The first pair of models represents our basic multivariate model. The second pair of models tests 

the centralization alignment variable. The third pair of models tests the multidestination 

alignment variable.  

 Our model results report several important statistical measures. We report model 

summary measures (R squared statistic, adjusted R squared statistic, standard error of the 

estimate, and F statistic) as gauges of overall model performance.  We also report unstandardized 

coefficients, t statistics, and elasticities as our gauges of the statistical significance and practical 

importance of each of our explanatory variables.  We calculated elasticity using the arc elasticity 

method. We include the elasticity measure as an aid in evaluating whether the statistically 

significant results have practical implications.  We also conducted tests for possible 

multicollinearity among the variables for each of our models. We do not report the test results in 

the tables, but all models shown here have multicollinearity test values within acceptable ranges. 

 

Basic multivariate models 

 We report the results of our basic multivariate model in Table 4. The first model panel in 

the table reports the model results for the medium MSA group and the second model panel 

reports the model results for the small MSA group. The small MSA model has stronger model 

summary measures than the medium MSA model. 

(Table 4) 

 Our key variable of interest is the variable measuring the percent of MSA transit routes 

that do not serve the CBD. This is our service orientation variable. The model results clearly 

show that MSAs with higher values for this variable (those with multidestination service 

orientations) do not experience diminished productivity as a result of their service orientation 
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strategy. In fact, for both MSA groups, the coefficient on this variable is positive, the t statistic is 

significant at a .10 significance level, and the elasticity is positive (albeit modest).  

 As shown in Table 1 presented earlier, the values for this variable range from 0 percent to 

84.7 percent. The elasticity (.143 for medium MSAs, .100 for small MSAs) implies that if an 

MSA whose transit service orientation is largely radial, with only 30 percent of its routes not 

serving the CBD, decided to restructure itself to a multidestination orientation, with 80 percent of 

its routes not serving the CBD (as is the case for San Diego), productivity could increase in the 

range of 20 percent to 30 percent for the medium MSAs and slightly less for the small MSAs. 

 The variable that measures the ratio of peak service to base (off-peak) service is 

statistically significant for both MSA groups. Taken in conjunction with the results for the CBD 

employment share variable (discussed below), the model results suggest that those MSAs whose 

transit systems try to carry work trips to employment destinations dispersed throughout the MSAs 

enjoy higher productivity. However, our inspection of the data revealed that the peak-to-base 

ratio is high in some cities with relatively low overall ridership (for example, Harrisburg) and low 

in some cities with relatively high overall ridership (for example, Sacramento). We hypothesized 

that a low peak-to-base ratio would be indicative of a system with significant off-peak ridership, 

but we neglected to realize that it is also indicative of a system with low total ridership at all 

times of the day. Thus, this variable appears to be influenced by a more complex set of 

phenomena than we initially hypothesized. The final variable that is statistically significant for 

both MSA groups is the absolute change in vehicle miles per capita (1990-2000), but the 

elasticities indicate that this variable has little practical importance. 

 A number of explanatory variables are important explanations of variation in service 

productivity for one MSA group but not for the other. For the medium MSA group, the variable 

that measures the percent of MSA employment in the CBD is statistically significant. The 

elasticity (.158) implies that increasing the share of MSA employment in the CBD would lead to 

higher transit productivity. However, the ability to accomplish this change is practically nil, in 
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contrast, for example, to the ability to change service orientation. For example, between 1990 and 

2000, Portland, Oregon increased the number of jobs in its CBD by 100 percent, but MSA 

employment also increased by 100 percent, resulting in no change in the CBD share of MSA 

employment. These figures suggest that unless an MSA is making Herculean efforts, and 

succeeding, the best it can hope for is for its CBD to maintain its MSA employment share. Over 

time, the variable suggests we should expect service productivity to decline (even in medium 

MSAs) as employment continues to decentralize. 

 For the medium MSA group, the final statistically significant variable is the ratio of rail 

service to total service. Among the medium MSAs, the value of this variable ranges from 0 

percent to 40 percent. The elasticity (.060) implies that an MSA that increased its rail service 

share from 14 percent to 28 percent could see a 6 percent productivity improvement. Thus, it 

would require a substantial effort to obtain a modest improvement. 

 Three variables are statistically significant for the small MSA group and not the medium 

MSA group. The fare per passenger mile variable is statistically significant and has an elasticity (-

.382) within the range of values cited by the literature. The percent of MSA households that do 

not own an automobile variable is statistically significant and has the highest elasticity (1.062) of 

all the explanatory variables for the small MSA group. Taken together, these two variables imply 

that transit is playing an important role in the small MSAs as a social service for transit-

dependent users. The final statistically significant variable for the small MSA group is the West 

region dummy variable, but the elasticity indicates this variable has little practical importance. 

  

Centralization models 

 The models shown in Table 5 test the centralization alignment variable (as a substitute for 

the percent of MSA transit routes that do not serve the CBD and the percent of MSA employment 

in the CBD). These models test the hypothesis that MSAs where transit managers have structured 

their service to serve relatively strong CBDs are rewarded with higher service productivity. The 
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models offer no support for this hypothesis for either the medium MSA or small MSA groups. All 

other explanatory variables behave similarly to the results shown in Table 4. The small MSA 

model has stronger model summary measures than the medium MSA model. 

(Table 5) 

Multidestination models 

 The models shown in Table 6 test the multidestination alignment variable (as a substitute 

for the percent of MSA transit routes that do not serve the CBD and the percent of MSA 

employment in the CBD). These models test the hypothesis that MSAs where transit managers 

have decentralized service to serve dispersed destinations are not penalized with lower service 

productivity.  The models strongly support this hypothesis. In fact, the results are on the verge of 

statistical significance in support of the hypothesis that MSAs whose transit managers pursue this 

strategy enjoy higher service productivity. All other explanatory variables behave similarly to the 

results shown in Table 4. The small MSA model again has stronger model summary measures  

than the medium MSA model. 

(Table 6) 

Conclusion 

Overall, we find that the productivity declines cited by others are continuing. However, 

there are some reasons for optimism. Among MSAs with 1 million to 5 million persons, 

productivity declined in most parts of the country, but increased 7 percent in the Pacific census 

division. Among MSAs with 500,000 to 1 million persons, productivity increased in three census 

divisions.  

We found differences between our 2 MSA groups in terms of the explanatory variables 

that are associated with service productivity. The stronger models are for the small MSAs 

(500,000 to 1 million persons) and the results support many traditional views about the role of 

transit in smaller areas, namely that transit is serving the transit dependent. But these models also 

suggest that the transit dependent are trying to reach dispersed destinations and that MSAs whose 
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transit systems recognize this aspect of transit demand tend, on the margin, to be rewarded with 

higher productivity for doing so. 

For medium MSAs (1 million to 5 million persons), service productivity is influenced by 

a more complex interplay of variables. However, one of these variables appears to be service 

orientation. Again, the results indicate that MSAs whose transit systems have decentralized 

service to serve dispersed destinations have not been penalized with lower productivity. The 

results suggest that such systems actually enjoy higher productivity as a result of this service 

decision. The results also suggest that transit managers who restructure their systems from a 

largely radial to a largely multidestination service orientation, in order to serve decentralized 

travel destinations, can sustain or increase their service productivity.  Taken as a whole, our 

results suggest that subsidy policies that have encouraged the growth of decentralized transit 

services have not necessarily been detrimental to the industry. 
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Figure 1.  Two Approaches to Transit Service Structure 
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Table 1. Percent of transit routes that do not serve the CBD (by MSA)

MSA Percent non-

CBD routes

MSA Percent non-

CBD routes

MSA Percent non-

CBD routes

Albany                  9.52% Greenville              0.00% Phoenix                 61.36%

Albuquerque             41.18% Harrisburg              2.78% Pittsburgh              21.33%

Allentown               9.09% Hartford                6.90% Portland                56.82%

Atlanta                 75.00% Honolulu                42.11% Providence              29.31%

Augusta, GA             16.67% Houston                 38.32% Raleigh                 22.89%

Austin                  22.86% Indianapolis            7.14% Richmond                9.62%

Bakersfield             44.44% Jacksonville            23.81% Rochester               45.00%

Baton Rouge             18.75% Kansas City             40.82% Sacramento              69.05%

Birmingham              5.41% Knoxville               0.00% Saint Louis             54.55%

Boston                  57.76% Las Vegas               73.58% Salt Lake City          42.42%

Buffalo                 34.92% Little Rock             3.57% San Antonio             45.00%

Charleston              41.18% Los Angeles             n.a. San Diego               81.87%

Charlotte               27.16% Louisville              29.63% San Francisco           n.a.

Chicago                 84.69% Madison                 52.63% Sarasota                35.48%

Cincinnati              7.14% McAllen                 0.00% Scranton                10.87%

Cleveland               39.68% Memphis                 20.90% Seattle                 53.88%

Colorado Springs        41.94% Miami                   67.61% Springfield             51.06%

Columbia                3.57% Milwaukee               48.53% Stockton                29.82%

Columbus                24.14% Minneapolis-Saint Paul  34.80% Syracuse                12.26%

Dallas                  61.08% Mobile                  18.18% Tampa                   33.33%

Dayton                  23.53% Nashville               0.00% Toledo                  11.76%

Denver                  58.70% New Orleans             50.50% Tucson                  43.24%

Detroit                 39.10% New York                n.a. Tulsa                   12.50%

El Paso                 49.21% Norfolk                 49.18% Washington, DC          n.a.

Fort Wayne              25.00% Oklahoma City           16.13% Wichita                 22.22%

Fresno                  50.00% Omaha                   14.63% Youngstown              0.00%

Grand Rapids            21.74% Orlando                 43.75%

Greensboro              16.39% Philadelphia            55.56%
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Region Minimum Maximum Mean Standard deviation

Midwest 3.26 19.58 8.28 3.66

Northeast 6.17 20.27 10.22 4.46

South 4.08 16.80 8.47 3.38

West 4.94 19.14 10.30 3.90

Region Minimum Maximum Mean Standard deviation

Midwest -36.16 18.24 -11.31 17.35

Northeast -44.19 35.95 -9.06 23.48

South -63.11 35.76 -12.57 23.00

West -36.98 32.23 -2.35 22.20

Region Minimum Maximum Mean Standard Deviation

Midwest 3.47 19.11 7.31 3.65

Northeast 4.04 22.11 9.49 5.53

South 2.06 16.13 7.12 3.10

West 4.20 15.18 9.67 3.06

Table 2. Regional variation in productivity and productivity change

1990 productivity (passenger miles per vehicle mile)

Percent change in productivity (passenger miles per vehicle mile), 1990-2000

2000 productivity (passenger miles per vehicle mile)
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Table 3. Change in productivity between 1990 and 2000 (by census division and MSA population group)

Census Division Over 10 million 5 million to 10 million 1 million to 5 million 500,000 to 1 million

% change % change % change % change

Pacific -10.91 -3.00 7.30 16.77

Mountain -32.72 -2.05

West North Central -2.23 -6.11

East North Central -14.13 -11.36 -14.38

Mid-Atlantic 9.52 -7.65 -18.13 -25.19

New England 4.73 -24.85 9.73

South Atlantic -3.86 -2.20 6.67

South Central (E&W) 1.24 -18.63 -26.38

MSA Population Groups
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Table 4. Multivariate models for 2000 productivity (passenger miles per vehicle mile)

Independent variable Statistical significance Elasticity at mean Statistical significance Elasticity at mean

Constant 2.007 -0.428

(1.255) (-0.369)

Percent of MSA transit routes that do not serve the CBD 0.033 0.143 0.026 0.100

(1.796)* (1.814)*

Percent of MSA employment in the CBD 0.241 0.158 0.001 0.001

(1.890)* (0.006)

Fare per passenger mile (2005 dollars) -0.907 -0.022 -13.260 -0.382

(-0.304) (-6.307)***

West region (1 = yes, 0 = No) -0.295 -0.007 1.871 0.071

(-0.321) (3.779)***

Ratio of rail service to total service 13.957 0.060

(3.571)***

Service coverage -781.080 -0.083 69.829 0.008

(-1.055) (0.166)

MSA unemployment rate 0.187 0.077 -0.058 -0.044

(0.419) (-0.756)

Ratio of peak service to base (off-peak) service 1.492 0.330 1.063 0.238

(2.304)** (2.324)**

Percent of MSA households that do not own an automobile 0.074 0.079 0.769 1.062

(0.403) (8.475)***

Absolute change in vehicle miles per capita (1990 to 2000) 0.033 0.002 -0.035 0.013

(2.788)*** (-2.919)**

Model Summary Measures

R squared 0.697 0.959

Adjusted R squared 0.599 0.930

Standard error of the estimate 1.458 0.750

F statistic 7.135*** 33.620***

* denotes significance at .10, ** denotes significance at .05, *** denotes significance at .01

Medium MSAs: 1 million to 5 million persons Small MSAs: 500,000 to 1 million persons

For each explanatory variable, the unstandardized coefficient is the top number (in plain text) and the t statistic is the bottom number (in the parentheses in italicized text) in the statistical 

significance column. The elasticity of the dependent variable with respect to the variable is reported in the elasticity at mean column.
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Table 5. Multivariate models for 2000 productivity (passenger miles per vehicle mile): Centralization focus

Independent variable Statistical significance Elasticity at mean Statistical significance Elasticity at mean

Constant 2.640 -0.170

(1.528) (-0.144)

Centralization alignment variable 0.170 0.073 -0.058 -0.035

(1.009) (-0.479)

Fare per passenger mile (2005 dollars) -1.754 -0.043 -12.795 -0.377

(-0.553) (-5.038)***

West region (1 = yes, 0 = No) 0.725 0.017 2.529 0.099

(0.822) (5.087)***

Ratio of rail service to total service 18.444 0.080

(5.072)***

Service coverage -466.479 -0.050 171.105 0.020

(-0.600) (0.336)

MSA unemployment rate 0.261 0.108 -0.050 -0.039

(0.545) (-0.588)

Ratio of peak service to base (off-peak) service 1.328 0.296 0.923 0.211

(1.926)* (1.778)*

Percent of MSA households that do not own an automobile 0.168 0.181 0.803 1.133

(0.884) (7.376)***

Absolute change in vehicle miles per capita (1990 to 2000) 0.035 0.002 -0.039 0.015

(2.845)*** (-2.826)**

Model Summary Measures

R squared 0.642 0.933

Adjusted R squared 0.542 0.897

Standard error of the estimate 1.559 0.910

F statistic 6.389*** 26.126***

* denotes significance at .10, ** denotes significance at .05, *** denotes significance at .01

Medium MSAs: 1 million to 5 million persons Small MSAs: 500,000 to 1 million persons

For each explanatory variable, the unstandardized coefficient is the top number (in plain text) and the t statistic is the bottom number (in the parentheses in italicized text) in the 

statistical significance column. The elasticity of the dependent variable with respect to the variable is reported in the elasticity at mean column.
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Table 6. Multivariate models for 2000 productivity (passenger miles per vehicle mile): Multidestination focus

Independent variable Statistical significance Elasticity at mean Statistical significance Elasticity at mean

Constant 2.809 -0.416

(1.745) (-0.457)

Multidestination alignment variable 0.0003 0.137 0.0003 0.097

(1.645) (1.960)*

Fare per passenger mile (2005 dollars) -1.757 -0.043 -13.276 -0.383

(-0.570) (-6.548)***

West region (1 = yes, 0 = No) 0.242 0.006 1.876 0.072

(0.264) (3.946)***

Ratio of rail service to total service 13.619 0.059

(3.340)***

Service coverage -625.707 -0.067 72.614 0.009

(-0.815) (0.180)

MSA unemployment rate 0.076 0.032 -0.054 -0.041

(0.163) (-0.806)

Ratio of peak service to base (off-peak) service 1.474 0.329 1.057 0.237

(2.182)** (2.466)**

Percent of MSA households that do not own an automobile 0.175 0.189 0.769 1.062

(0.958) (8.828)***

Absolute change in vehicle miles per capita (1990 to 2000) 0.023 0.001 -0.036 0.014

(2.078)** (-3.207)***

Model Summary Measures

R squared 0.660 0.959

Adjusted R squared 0.564 0.935

Standard error of the estimate 1.521 0.724

F statistic 6.897*** 40.954***

* denotes significance at .10, ** denotes significance at .05, *** denotes significance at .01

Medium MSAs: 1 million to 5 million persons Small MSAs: 500,000 to 1 million persons

For each explanatory variable, the unstandardized coefficient is the top number (in plain text) and the t statistic is the bottom number (in the parentheses in italicized text) in the statistical 

significance column. The elasticity of the dependent variable with respect to the variable is reported in the elasticity at mean column.
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