
 

 

 
 
 

TECHNICAL MEMORANDUM 
 
DATE: March 15, 2016 

TO: Frank DePaola, General Manager 

 MBTA 

FROM: Annette Demchur, Manager 
 CTPS Transit Service Planning Group 

RE: Service Equity Analysis of the Proposed Discontinuation of MBTA 
Late-Night Service 

 
1 INTRODUCTION 

The Massachusetts Bay Transportation Authority (MBTA) began a pilot program of 
extended weekend late-night hours of service on Friday, March 28, 2014. This 
program was initially intended to operate for one year, through March 27, 2015. 
However, because the MBTA wanted the pilot program to last long enough to 
provide sufficient data to evaluate the program, and vehicle operator schedules are 
set well in advance of each new schedule-rating period, the program was 
continued without changes through June 26, 2015. On April 15, 2015, the 
Massachusetts Department of Transportation (MassDOT) board of directors, which 
then governed the MBTA, voted to implement the fiscal year 2016 budget which 
assumed certain changes in the late-night program that would become effective in 
June of 2015. These changes consisted of discontinuing all late-night trips that had 
been added to five bus routes in March of 2014 and reducing the span of hours of 
late-night service on the bus and rapid transit routes in the pilot program that were 
being retained.  
 
In July of 2015, governance of the MBTA was transferred to a new fiscal and 
management control board. On December 14, 2015, that board directed the MBTA 
staff to pursue discontinuation of the remaining late-night service as part of a 
series of cost-reduction measures. The attachment to this memorandum shows the 
late-night service that is proposed for elimination and the demographics of the 
MBTA service area population. 
  
The Federal Transit Administration (FTA) Circular 4702.1B provides guidelines and 
requirements for implementing US Department of Transportation regulations 
pertaining to Title VI of the Civil Rights Act of 1964 (49 CFR 21). The Circular 
requires the MBTA to conduct a service equity analysis to evaluate, prior to 
implementation of any major service change, whether the major service changes 

State Transportation Building • Ten Park Plaza, Suite 2150 • Boston, MA 02116-3968 • (857) 702-3700 • Fax (617) 570-9192 • TTY (617) 570-9193 • ctps@ctps.org 

CENTRAL TRANSPORTATION PLANNING STAFF

Staff to the Boston Region Metropolitan Planning Organization 
CTPS

CENTRAL TRANSPORTATION
PLANNING STAFF



Service Equity Analysis of the Proposed Discontinuation of MBTA Late-Night Service March 15, 2016 

 

  Page 2 of 12 

would have a discriminatory impact based on race, color, or national origin and 
whether low-income populations would bear a disproportionate burden or non-low-
income populations would receive disproportionate benefits because of the 
changes. These requirements do not apply to temporary service changes—those 
that last less than one year. However, because the late-night pilot program 
extended beyond the FTA’s 12-month limit for a temporary addition of service, FTA 
considers it a permanent service and requires an equity analysis of its elimination. 
 
This memorandum presents the results of a service equity analysis of the 
proposed elimination of late-night service.  
 

1.1 Late-Night Service History and Service Proposal 
Historically, MBTA services have run daily from approximately 5:30 AM until 
approximately 1:00 AM, which allows time for maintaining and inspecting the 
system during the night. In 2001, the MBTA implemented “Night Owl” service, 
which provided bus service every weekend at 30-minute intervals from 1:00 AM to 
2:30 AM along nine routes that paralleled MBTA subway lines, and along seven 
heavily used daytime bus routes—Routes 1, 9, 28, 57, 66, 77, and 111. This 
service was reduced over the following few years until it was suspended in 2005 to 
help close a projected budget deficit in state fiscal year (SFY) 2006. At the time of 
its suspension, Night Owl service cost the MBTA $7.53 per passenger trip (net), 
whereas daytime bus service cost $1.37 per passenger trip (net). 
 
Effective March 28, 2014, the MBTA implemented the late-night service pilot 
program discussed above, which extended the hours of service on the rapid transit 
system and on the most heavily used bus routes on Friday and Saturday nights. 
The goal was to provide a transit alternative for patrons and employees of late-
night businesses, including the restaurant, entertainment, hospitality, and health-
care sectors. The MBTA’s hours of service were extended by 90 minutes for the 
rapid transit system (the Red, Orange, Green, Blue, Mattapan, and Silver lines 
except SL2) and for the Key Bus Routes (Routes 1, 15, 22, 23, 28, 32, 39, 57, 66, 
71, 73, 77, 111, and 116/117). In the pilot program, late-night service operated 
approximately every 15 to 20 minutes, and, in most cases, it served the same 
stations and stops and charged the same fares as regular daytime service.  
 
The service changes implemented in June of 2015 included ending late-night 
service on the rapid transit system 30 minutes earlier, and discontinuing late-night 
service on 5 of the 15 bus routes that were included in the program (Routes 15, 22, 
71, 73, and 77). The elimination of all remaining late-night service would return the 
departure times of the last inbound and outbound trips on all MBTA rapid transit 
and bus routes to their corresponding departure times that were scheduled 
immediately prior to the implementation of late-night service in March 2014. 
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1.2 Major Service Changes 
The MBTA’s Service Delivery Policy defines major service changes at the 
individual route level as changes that would have a significant effect on riders, 
resource requirements, route structure, or service delivery. This includes: 

 Major service restructuring 

 Implementation of new routes or services 

 Elimination of a route or service 

 Elimination of part of a route 

 Span of service changes greater than one hour 

 Route extension of greater than one mile 
 
The discontinuance of late-night service changes the span-of-service on two nights 
a week by more than one hour, and so can be considered a major service change 
that requires a service equity analysis.  
 

1.3 Identification of Adverse Effects 
The MBTA’s Disparate Impact and Disproportionate Burden Policy states that the 
MBTA will define and analyze adverse effects related to proposed fare changes or 
major service changes. Because the late-night service operating since the start of 
the pilot program, in March of 2014, did not involve any fare changes, only service 
equity analyses (no fare equity analyses) are necessary. These service equity 
analyses evaluate the possible disparate impacts on minority populations and 
disproportionate burdens on low-income populations.  
 
The MBTA uses the following thresholds for assessing disparate burdens and 
disproportionate burdens: 

 A disparate burden would be found if the minority customers (population) 
sustain more than 20 percent additional burden than the total burden that 
the nonminority customers (population) sustain. 

 A disproportionate burden would be found if the low-income customers 
(population) sustain more than 20 percent additional burden than the total 
burden that the non-low-income customers (population) sustain. 

 
2 ASSESSMENT OF DISPARATE BURDENS AND DISPROPORTIONATE 

BURDENS  

2.1 Analysis Framework 
As presented in the MBTA’s Disparate Impact and Disproportionate Burden Policy, 
assessment of disparate burdens requires a comparison of:  
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 The burdens imposed on minority customers using the service to the 
burdens imposed on nonminority customers using the service  

OR 

 The burdens imposed on the minority population living in the market area of 
the service to the burdens imposed on the nonminority population living in 
the market area of the service  
 

And the assessment of disproportionate burdens requires a comparison of:   

 The burdens imposed on low-income customers using the service to non-
low-income customers using the service 

OR 

 The burdens imposed on the low-income population living in the market 
area of the service to the burdens imposed on the non-low-income 
population living in the market area of the service  

 
During the final month of the original one-year pilot period for the late-night service 
program, the MBTA surveyed riders using this service on March 6, 7, 13, and 14, 
2015, to determine the trip-making characteristics and the minority and income 
status of the ridership, consistent with the definitions below. 
 
Minority 

FTA Title VI guidelines define a minority person as one who identifies as any of the 
following: 

 American Indian and Alaska Native, which refers to people having origins in 
any of the original peoples of North and South America (including Central 
America), and who maintain tribal affiliation or community attachment.  

 Asian, which refers to people having origins in any of the original peoples of 
the Far East, Southeast Asia, or the Indian subcontinent, including, for 
example, Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the 
Philippine Islands, Thailand, and Vietnam.  

 Black or African American, which refers to people having origins in any of 
the Black racial groups of Africa.  

 Hispanic or Latino, which includes persons of Cuban, Mexican, Puerto 
Rican, South or Central American, or other Spanish culture or origin, 
regardless of race.  

 Native Hawaiian or Other Pacific Islander, which refers to people having 
origins in any of the original peoples of Hawaii, Guam, Samoa, or other 
Pacific Islands.  
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Low-Income 

FTA Title VI guidelines define a “low-income” person as “a person whose median 
household income is at or below the US Department of Health and Human 
Services poverty guidelines.” As of 2013, the national low-income level for a one-
person household was $11,490 annually, with an additional $4,020 per household 
member. Because median incomes in the MBTA service area are higher than 
national levels, the MBTA uses a more inclusive definition of low-income. The 
MBTA Title VI program defines a low-income rider as one whose household 
income is less than 60 percent of the median household income of the MBTA 
service area. The median household income for the years 2008 through 2012 for 
the 175-municipality MBTA service area was $69,393. Therefore, for the MBTA 
Title VI program, a low-income rider is defined as one whose household income is 
less than 60 percent of that level, or $43,159.  
 
Under FTA guidance and the MBTA Disparate Impact and Disproportionate 
Burden Policy, a service equity analysis can be performed using either actual 
ridership (survey) data, or population (census) data concerning persons who would 
potentially ride the system. In this case, the MBTA used the late-night survey data 
along with data from the MBTA 2008–09 Systemwide Passenger Survey to 
conduct the equity analysis. However, because the composition of the service area 
population has changed over the six to seven years since the systemwide survey, 
the MBTA also conducted an equity analysis using census data. Because late-
night service has a broad base of potential riders, many of whom use the service 
infrequently, using population data may be more appropriate for the late-night 
service equity analysis. The results of each of these analyses, using ridership and 
population data, are presented below. 
 
The MBTA use the Central Transportation Planning Staff (CTPS) to conduct the 
equity analyses using the data sources discussed above.  
 

2.2 Assessment of Disparate Burdens and Disproportionate Burdens: 
Ridership Data  
To assess the potential disparate burdens and/or disproportionate burdens that 
might be imposed by the proposed MBTA late-night service reductions, CTPS staff 
analyzed ridership using a methodology described in FTA Circular 4702.1B. This 
methodology compares the proportion of minority and low-income late-night-
service riders with the proportion of minority and low-income riders using the 
MBTA system as a whole, for each mode of transit service. 
 
The MBTA’s March 2015 survey of late-night passengers was designed to obtain 
results at a 90 percent confidence level and a 5 percent confidence interval for 
overall late-night rapid transit riders and for overall late-night bus riders. It was not 
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feasible to obtain statistically reliable results at the individual route or station level. 
The data for the proportions of minority and low-income riders using the MBTA 
system as a whole were based on the results of the MBTA 2008–09 Systemwide 
Passenger Survey, which provided composite one-day samples of weekday 
ridership for the hours of 6:00 AM to 3:30 PM.  
 
Although the 2008-09 survey included demographic questions comparable to those 
in the 2015 survey on late-night service, the demographics are not necessarily the 
same in 2015 as they were in 2008–09 for passengers traveling between 6:00 AM 
and 3:30 PM or for those using late-night service on the same routes. To identify 
such differences, CTPS compared the minority and low-income percentages for all 
of the bus routes combined that were included in the late-night survey, with the 
minority and low-income percentages obtained from the 2008–09 survey. For this 
group of routes, the percentage of minority passengers in the 2015 late-night 
survey (59.9 percent) was similar to the percentage in the 2008–09 survey (61.3 
percent). However, the percentage of low-income riders was much higher in the 
2015 late-night survey (70.9 percent) than in the 2008–09 survey (48.2 percent)—a 
difference of 22.7 percentage points and a ratio of the 2015 percentage to the 
2008–09 percentage of 1.47. 
 
To estimate the percentage of minority riders on the 10 bus routes on which late-
night service was retained after June of 2015, the average combined Friday late-
night and Saturday late-night ridership on each route for all weekends in July, 
August, September, and October 2015 was multiplied by the percentage of 
minority riders on the same route in the 2008–09 survey. As shown in Table 1, for 
the 10 routes combined, average weekend late-night ridership from July through 
October 2015 was 2,056, with an estimated 1,119 minority riders (54.4 percent 
minority ridership).  
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TABLE 1 
Estimation of Late-Night Bus Minority Ridership 

Route Late-Night Ridership Percentage Minority Number Minority
Route 1 305 42.3  129

Route 23 156 90.6 141

Route 28 258 96.5 249

Route 32 118 62.5 74

Route 39 153 39.9 61

Route 57 293 32.2 95

Route 66 292 39.1 114

Route 111 277 56.3 156

Route 116 75 58.3 44

Route 117 128 44.0 56

Total 2,056 54.4 1,119

Note: Late-night ridership is the average ridership on Friday and Saturday late-night trips on all of the 
weekends in July through October 2015. The percentage of minority ridership of each route was estimated by 
using the same percentage that was found in the results of the MBTA 2008–09 systemwide passenger 
survey. 

 
The late-night rapid transit survey was conducted at 15 stations that accounted for 
approximately 70 percent of all late-night rapid transit station entries. Of the survey 
respondents reporting ethnicity, 43.4 percent were classified as minorities applying 
the federal standards described above. In the MBTA 2008–09 Systemwide 
Passenger Survey, only 24.1 percent of the respondents from the same 15 stations 
were minorities. These figures imply that the minority share of late-night ridership 
at these stations was 1.8 times the share during the span of hours when the 2008–
09 survey was conducted.  
 
Discontinuing late-night rapid transit service would impact the number of entries at 
all stations, not just the 15 stations included in the 2015 late-night survey. Applying 
the same factor of 1.8 to the minority percentage at each rapid transit station in the 
2008–09 survey, and applying those minority percentages to the average late-night 
entries per weekend for the corresponding stations from July through October 
2015, an estimated 47.1 percent of late-night rapid transit passengers were 
minorities.  
 
Similar methods were used to estimate the percentages of low-income riders on 
late-night bus and rapid transit services. For each of the 10 bus routes with late-
night service, the 2008–09 percentage of low-income riders was multiplied by a 
factor of 1.47 (the ratio of the percentage of low-income riders on the routes that 
were included in the 2015 late-night survey to the percentage on the same routes 
in the 2008–09 survey) to adjust for the difference between daytime and late-night 
rates of low-income ridership, with a limit of 100 percent on the result for any 
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individual route. As shown in Table 2, for the 10 bus routes combined, the average 
weekend late-night ridership from July through October 2015 was 2,056, with an 
estimated 1,324 (64.4 percent) low-income riders.  
 

TABLE 2 
Estimation of Late-Night Bus Low-Income Ridership 

Route Late-Night Ridership Percentage Low-Income Number Low-Income
Route 1 305 55.6 169

Route 23 156 85.3 133

Route 28 258 100.0 258

Route 32 118 66.6 79

Route 39 153 48.8 75

Route 57 293 37.7 110

Route 66 292 67.2 196

Route 111 277 55.4 153

Route 116 75 78.0 59

Route 117 128 71.7 92

Total  2,056 64.4  1,324

Note: Late-night ridership is the average ridership on Friday and Saturday late-night trips on all of the 
weekends in July through October 2015. The percentage of low-income ridership of each route was 
estimated by using the same percentage that was found in the results of the MBTA 2008–09 Systemwide 
Passenger Survey by a factor of 1.50.  

 

 
Of the late-night rapid transit survey respondents who reported household income, 
54.0 percent were classified as low-income under the federal standards described 
above. In the MBTA 2008–09 Systemwide Passenger Survey, only 22.0 percent of 
the respondents from the same 15 stations that were surveyed in 2015 were low-
income. These figures imply that the low-income share of late-night ridership at 
these stations was 2.45 times as great as the share during the span of hours when 
the 2008–09 survey was conducted.  
 
Applying the same factor of 2.45 to the low-income percent at each station in the 
2008–09 survey, and applying these percentages to the average late-night entries 
per weekend at each system station from July through October 2015, an estimated 
59.2 percent of late-night rapid transit passengers were low-income. 
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TABLE 3 
Assessment of Disparate Burdens on Minority Riders If Late-Night Service 

on 10 MBTA Bus Routes Is Discontinued using Ridership Data 

Metric Valuation
MBTA bus system – 2008–09 weighted percentage minority 47.5%
Late-night service, 10 bus routes – percentage minority 54.4%
Ratio of late-night to systemwide minority ridership 1.15
Disparate burden threshold >1.20
Result of disparate burden analysis No disparate burden

Sources: The 2015 MBTA late-night service survey and the MBTA 2008–09 Systemwide Passenger Survey. 

 
TABLE 4 

Assessment of Disproportionate Burdens on Low-Income Riders 
If Late-Night Service on 10 MBTA Bus Routes Is Discontinued 

 using Ridership Data 

Metric Valuation
MBTA bus system – 2008–09 weighted percentage low-income 41.5%
Late-night service – 10 bus routes, percentage low-income 64.4%
Ratio of late-night to systemwide low-income ridership 1.55
Disproportionate burden threshold >1.20
Result of disproportionate burden analysis Disproportionate burden

Sources: The 2015 MBTA late-night service survey and the MBTA 2008–09 Systemwide Passenger Survey. 

 
TABLE 5 

Assessment of Disparate Burdens on Minority Riders If Late-Night Service 
on MBTA Rapid Transit Lines Is Discontinued using Ridership Data 

Metric Valuation
Rapid transit system – 2008–09 weighted percentage minority 28.5%
Late-night rapid transit service – percentage minority 47.1%
Ratio of late-night to systemwide minority ridership 1.65
Disparate burden threshold >1.20
Result of disparate burden analysis Disparate burden

Sources: The 2015 MBTA late-night service survey and the MBTA 2008–09 Systemwide Passenger Survey. 

 
TABLE 6 

Assessment of Disproportionate Burdens on Low-Income Riders 
If Late-Night Service on MBTA Rapid Transit Lines Is Discontinued  

Using Ridership Data 

Metric Valuation
Rapid transit system – 2008–09 weighted percentage low-income 24.1%
Late-night rapid transit service – percentage low-income 59.2%
Ratio of late-night to systemwide low-income ridership 2.46
Disproportionate burden threshold >1.20
Result of disproportionate burden analysis Disproportionate burden

Sources: The 2015 MBTA Late-Night Service Survey and the MBTA 2008–09 Systemwide Passenger Survey. 

 



Service Equity Analysis of the Proposed Discontinuation of MBTA Late-Night Service March 15, 2016 

 

  Page 10 of 12 

Table 3 shows that the proportion of minority riders using the 10 late-night bus 
routes that the MBTA proposes to discontinue (54.4 percent) is higher than the 
proportion of minority riders using MBTA bus service systemwide (47.5 percent). 
The resulting ratio of the proportion of minority riders using the 10 late-night bus 
routes that the MBTA proposes to discontinue to the proportion of minority riders 
using MBTA bus service systemwide, 1.15, is less than the threshold of 1.20 for a 
disparate burden.  
 
Table 4 shows that the proportion of low-income riders using the 10 late-night bus 
routes (64.4 percent) is higher than the proportion of low-income riders using 
MBTA bus service systemwide (41.5 percent). The resulting ratio of the proportion 
of low-income riders using the 10 late-night bus routes to the proportion of low-
income riders using MBTA bus service systemwide, 1.55, is greater than the 
threshold of 1.20 for a disproportionate burden.  
 
Table 5 shows that the proportion of minority riders using the late-night rapid transit 
service that the MBTA proposes to discontinue (47.1 percent) is higher than the 
proportion of minority riders using MBTA rapid transit service systemwide (28.5 
percent). The resulting ratio of the proportion of minority riders using the late-night 
rapid transit service that the MBTA proposes to discontinue to the proportion of 
minority riders using MBTA rapid transit service systemwide, 1.65, is greater than 
the threshold of 1.20 for a disparate burden.  
 
Table 6 shows that the proportion of low-income riders using late-night rapid transit 
service (59.2 percent) is higher than the proportion of low-income riders using 
MBTA rapid transit service systemwide (24.1 percent). The resulting ratio of the 
proportion of low-income riders using the late-night rapid transit service to the 
proportion of low-income riders using MBTA rapid transit service systemwide, 2.46, 
is greater than the threshold of 1.20 for a disproportionate burden.  
 

2.3 Assessment of Disparate Burdens and Disproportionate Burdens: 
Population Data  
To assess the potential disparate burdens and/or disproportionate burdens that 
might be imposed by the proposed MBTA late-night service reductions, CTPS staff 
conducted a second form of analysis using population data. The Circular requires 
that the transit provider consider the degree of adverse effects when conducting 
the equity analysis. CTPS staff is working with the MBTA to develop a procedure 
that considers the degree of adverse effect by incorporating a measure of access 
to the system. This methodology compares the proportion of minority and low-
income population with access to late-night-service with the proportion of minority 
and low-income population with access to the MBTA system as a whole. 
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To determine the proportion of minority and low-income population with access to 
late-night service and to the MBTA system as a whole, the population of each 
municipality was weighted by its share of systemwide service hours (including bus, 
rapid transit, and commuter rail service hours) divided by its share of systemwide 
population. These weights were applied to determine the proportion of minority and 
low-income populations with access to late-night service and to the MBTA system 
as a whole, shown in Table 7 and Table 8. 
 

TABLE 7 
Assessment of Disparate Burdens on Minority Population  

If Late-Night Service Is Discontinued using Weighted Population Data 

Metric Valuation
Late-night minority percentage 46.6%
MBTA systemwide minority percentage 42.0%
Ratio of late-night to systemwide minority population 1.11
Disparate burden threshold >1.20
Result of disparate burden analysis No disparate burden

 
TABLE 8 

Assessment of Disproportionate Burdens on Low-Income Population 
If Late-Night Service Is Discontinued using Weighted Population Data 

Metric Valuation
Late-nigh low-income percentage 39.1%
MBTA systemwide low-income percentage 37.1%
Ratio of late-night to systemwide low-income population 1.05
Disproportionate burden threshold >1.20
Result of disproportionate burden analysis No disproportionate burden

 
Table 7 shows that the proportion of minority population with access to late-night 
service (46.6 percent) is higher than the proportion of minority population with 
access to the MBTA system as a whole (42.0 percent). The resulting ratio of the 
proportion of minority population with access to the late-night service that the 
MBTA proposes to discontinue to the proportion of minority population with access 
to the MBTA system as a whole, 1.11, is less than the disparate burden threshold 
of 1.20.  
 
Table 8 shows that the proportion of low-income population with access to late-
night service (39.1 percent) is higher than the proportion of low-income population 
with access to the MBTA system as a whole (37.1 percent). The resulting ratio of 
the proportion of low-income population with access to the late-night service that 
the MBTA proposes to discontinue to the proportion of low-income population with 
access to the MBTA system as a whole, 1.05, is less than the disproportionate 
burden threshold of 1.20.  
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3 CONCLUSION 
The results of the service equity analysis using ridership data indicate that 
discontinuing the late-night service that has been operated on 10 MBTA bus routes 
would not result in a disparate burden on minority riders, but would result in a 
disproportionate burden on low-income riders. Discontinuing the late-night service 
that has been operated on all MBTA rapid transit lines since July 1, 2015, would 
result in a disparate burden on minority riders and a disproportionate burden on 
low-income riders.  
 
The results of the service equity analysis using population data indicate that the 
overall discontinuance of late-night service would not result in a disparate burden 
on minority populations and would not result in a disproportionate burden on low-
income populations. 
 
 
AD/TJH/tjh 
 
cc: Charles Planck, MBTA 
 Melissa Dullea, MBTA 
 John Lozada, MassDOT 
 Greg Sobczynski, MassDOT 

Miles Walters, MBTA 
 



Allston/
Brighton

Newton

Quincy

Milton
Dover

Hingham

Waltham

Weston

Lexington

Needham

Dedham

Lincoln

Cohasset

Medford

Westwood

Wellesley

Scituate
Braintree

Revere

Brookline

Weymouth

Malden

East
Boston

Cambridge

Hull

Arlington

Belmont

Saugus

Everett

Winchester Melrose

Somerville

Watertown

Canton

Chelsea

Nahant

Dorchester

Mattapan

Roslindale

Hyde Park

Jamaica
Plain Roxbury

Winthrop

Late Night Service Equity Analysis

0 1 20.5 Miles

MBTA Late Night Service 
Equity Analysis

MBTA Transit
Blue Line
Green Line
Orange Line
Red Line
Mattapan High-Speed Line
Silver Line
Bus

Minority and/or Low-Income Status
Minority tract
Minority and low-income tract
Low-income tract
Not minority or low-income 

±

Late Night Service to be
Eliminated March 2016

In the 175 municipalities of the MBTA service area, 26.19% 
of the residents were members of minority groups in 2010. 
A minority census tract is defined as one in which the minority 
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