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4.  DETERMINING DEMAND 
In order to evaluate a transit system and identify possible ways to strengthen it, it is important to 
understand the surrounding market, how this market is evolving, and who the riders of the system are. 
Demographics, land use, and socioeconomics – all of which impact ridership – are constantly changing. 
To align service to meet the needs of these potential riders, it is important to understand the level of 
transit demand that they represent.  
 
This chapter is divided into two parts. The first section examines regional job creation goals and 
employment needs to demonstrate the economic context of the region and to identify potential 
ridership growth areas. The second section seeks to determine how WRTA’s current service aligns with 
its regional transit demand.   

4.1 Regional Job Creation Goals and Employment Needs  
This section will examine economic growth in the region to determine job creation goals and 
employment needs as well as the role transit plays in accommodating these needs. To determine the 
region’s job creation goals and employment needs, the Strategic Plan of the Commonwealth of 
Massachusetts Executive Office for Housing and Economic Development (EOHED) was reviewed to 
examine the overarching goals for the state. The Greater Worcester Area Comprehensive Economic 
Development Strategy was also reviewed to determine economic context and how and where the region 
is expected to grow, as well as to identify major regional employers/industries. This information was 
supplemented by site visits and interviews with Worcester Regional Transit Authority (WRTA) and 
Central Massachusetts Regional Planning Commission (CMRPC) Staff.  

4.11 EOHED Strategic Plan 
The EOHED plays a crucial role in supporting the growth of the economy, vibrant communities, and 
competition for consumers and businesses. The office, led by the Secretary of Housing and Economic 
Development, is focused on steering Massachusetts towards smart growth, a development approach 
that recognizes the interactions between land use, energy, and transportation. To achieve this, the 
EOHED has outlined a three-year strategic plan that focuses on the following four goals: 

1. Accelerated  job creation; 
2. Stabilized housing; 
3. Enhanced consumer awareness; and 
4. Improved regulatory solutions. 

As the economy transitions from health care, higher education, technology, financial services, and 
tourism to one that includes life sciences, clean energy, and the creative economy, more jobs will be 
added. Accelerating job creation in conjunction with compact land use development patterns that 
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promote sustainability and increase the number of affordable housing units will change residential 
patterns and transportation needs. To serve the needs of the new emerging clusters of employment and 
housing, the transportation system as a whole must change and adapt. The new environments, which 
will be comprised of small and mid-sized businesses, must be served by public transit in order to meet 
the demands of the new workforce. While the public transit system must adapt to the changing 
economy, it should be noted that no two regions of the state are the same. As such, job creation goals 
and employment needs – and thus transportation needs – will differ. 

4.12 Great Worcester Economic Development 
There are 40 communities in the Central Massachusetts Regional Planning Commission (CMRPC), which 
range from rural communities of 1,000 residents to large urban areas. Thirty-three of these communities 
are within the WRTA service area which covers 37 communities in total. Three WRTA communities 
(Brimfield, Holland, and Wales) are in the Pioneer Valley Planning Commission, and one, Clinton, is in the 
Montachusett Regional Planning Commission. Of the 33 WRTA communities, 19 have fixed-route 
service. For those that do not receive fixed-route service, the WRTA contracts with councils on aging and 
SCM Elderbus, a non-profit agency, to provide transit services for elderly and disabled individuals in 
these communities. In addition WRTA provides a ready bus paratransit service for work trip purposes. 

Population and Demographics 
The Greater Worcester Region as whole has a population of 556,698 and is the fastest growing region in 
Massachusetts.  This region includes the city of Worcester, which is a major economic engine in Central 
Massachusetts. With a population of just over 181,000 as of the 2010 Census, it is the second most 
populous city in the state but 40th in terms of population density due to its large land area. WRTA has a 
service goal to provide fixed-route service within a ¼-mile of all city centers where the population 
density exceeds 4,000 persons per square mile. This would account for 90% of the population within the 
region. Figure 15 shows where the population density exceeds this threshold in relation to WRTA’s fixed-
route service. Those areas in red meet the density threshold for service but do not have accessible fixed-
route service. Additionally, WRTA strives to provide some sort of service to all communities with 
population densities greater than 700 persons per square mile.  As shown in Figure 16, eleven 
communities have population densities above this threshold, of which there are two, Northborough and 
Clinton, that do not receive fixed route service.  Traditional and use and settlement patterns in these 
less dense communities have made providing transit service difficult as centers are spread out creating a 
car centric design. 
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Figure 15. Population Density In Relation to Fixed-Route Service  



 

4-4 | P a g e  

 

 

Figure 16. Population Density by Municipality
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The Greater Worcester region is a geographically important area, located in the middle of the state with 
easy access to all regions of Massachusetts by the confluence of Interstates 90, 290, and 395. This access 
along with the region’s affordable housing has made it a “bedroom community” for individuals who 
work in the Metro Boston region but do not want to pay the high housing costs associated with living 
there.  

According to the 2012 American Community Survey 5-Year Estimates, 8.8% of households in Worcester 
County do not have a vehicle, a rate lower than those at both the state and national level (Table 4). In 
the CMRPC region, approximately 9.5% of the households do not own a vehicle. The City of Worcester 
has the greatest percentage of zero-vehicle households with 17.5% followed by Southbridge (12.5%) and 
Webster (11.8%). While less than 1% of all passenger trips in the region are made via transit, the WRTA 
system plays a critical role in reducing traffic in the core of Worcester and transporting thousands of 
people daily to and from work. The system stems out from the central business district and has 
traditionally served the transit-dependent populations in the region, including those who are elderly, 
disabled, young, low income, and/or do not have access to a personal vehicle. Within the last five years, 
the transit system has started to alter its image in order to also attract choice riders. 

Table 4. Vehicles per Household 

 

Worcester 
County State U.S. 

0 Vehicle Households 8.8% 12.5% 9.0% 
1 Vehicle Household  33.2% 35.9% 33.7% 
2 + Vehicle Household 58.0% 51.6% 57.3% 

 

Income indicators show that the region’s per capita income and median household income values are 
lower than the state average. The median household income for Worcester County is $65,968, while the 
median household income for Massachusetts as a whole is $66,658. It is a policy of the WRTA to provide 
fixed-route service to all communities where more than 5% of the population has an income less than 
80% of the county average ($52,774). Three communities – Worcester, Webster, and Southbridge –  
meet this criterion, and all are served by fixed-route transit. 

Employment and Industry 
Worcester County is a region of changing economy. Historically an agricultural-, manufacturing-, and 
educational-based economy, the region is slowly evolving to a more technical-based economy. The 
highest rates of employment growth have been seen in rural communities such as Rutland and Barre.  
While the Greater Worcester region has a diverse economy and employment base, four industries 
account for nearly all of the employment in the region: health care, education, retail, and 
manufacturing. Of these four sectors, health care and education are expected to grow alongside the 
new emerging biotech industry. The City of Worcester is the home to the majority of the health care and 
education jobs in the region due to the numerous colleges and hospitals located there, including the 
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UMass Medical Center. The 168 colleges, universities, and institutes of higher education in the region 
create a very educated workforce, and this has the potential to be a great advantage to the region. 
While the region is highly educated, many of the 7,000 students who graduate each year relocate. The 
city of Worcester is trying to retain these students through offering internships and integrating them 
into the community.  Students also represent a large group of potential transit riders.  As shown in 
Figure 17, the WRTA system serves the majority of individuals enrolled at the region’s colleges and 
universities. 
 

 

Figure 17. College and University Enrollment 

                                                           
8 The 16 colleges and institutes of higher education  are: The University of Massachusetts – Worcester, Anna Maria 
College, Assumption College, Bancroft School of Massage Therapy, Becker College, Clark University, College of the 
Holy Cross, Worcester Polytechnic Institute, Worcester State University, Rob Roy Academy- Worcester, University 
of Phoenix-Central Mass, Tufts University – Veterinary School, Mass College of Pharmacy, Nichols College and 
Quinsigamond Community College. 
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Central Massachusetts, through the biotech and health care industries, with in the last 15-20 years has 
begun to develop industry clusters of innovation and research. As these clusters and nodes of develop, it 
will be imperative to identify the public infrastructure, including transit, needed to accommodate the 
development and support the employment base. Employment projections show that by 2035 
approximately 25,000 jobs will be added to the region with most of the growth projected to occur in the 
northeast section of the region. Currently, there are approximately 244,000 jobs in the region, with the 
largest concentrations occurring in Worcester and Shrewsbury. Unemployment levels in the region 
(7.1% in 2011) have had similar trends to that of the state and country but have generally remained 
lower than the nation (8.3%) and higher than the states (6.5%). By sector, the construction industry and 
administration/support services have accounted for approximately 14% each of the unemployment 
claims in the Greater Worcester Area. Overall, unemployment trends by sector for Central 
Massachusetts match those of the state. One notable difference, however, is the manufacturing 
industry which accounted for 13.8% of unemployment claims in central Massachusetts but only 8.6% of 
unemployment claims in the state overall. While manufacturing has declined from what it was 50 years 
ago, the industry has remained steady over the last five years.  This demonstrates that the region has 
transitioned from a manufacturing-based economy to a technology-based one.  

There are 207 employers with over 100 employees in the CMRPC region, 202 of which are in the WRTA 
service area (Figure 18). Of those 202 employers, 140 (69%) are served by fixed-route transit.  The 
largest percentage, 41.5%, of these top employees are located in Worcester, and the industry with the 
largest number of top employers is the retail industry. While collectively retail is the top industry the top 
five employers in the region are not retail. The five top employers in the region are BNY Mellon Wealth 
Management, Hanover Insurance Group, Saint-Gobain Ceramics & Plastics, Commerce Insurance 
Company, and Genzyme Genetics.  Each of these employers has more than 1,000 employees, and all are 
served by fixed-route transit. It should be noted, though, that the two employers located in 
Westborough – BNY Mellon and Genzyme Genetics – have only limited service with the Westborough 
Shuttle commuter route, which operates two trips during each peak period and one trip during the mid-
day.  It should be noted that another top employer in the region is the UMass hospital and school, which 
collectively employee more than 700 employees in addition to hosting over 1,200 students  It is a service 
standard of the WRTA to serve all employers with 200 employees or more. There are 80 employers 
which fall into this category, and approximately 68% are served by WRTA.  
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Figure 18. Greater Worcester Region Top Employees and WRTA Transit Service 
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Priority Development Areas 
In 2012 and 2013, CMRPC in conjunction with its member communities began to identify and develop 
Priority Development Areas (PDAs). PDAs are areas within a community that have been identified as 
economically important and capable of supporting additional growth or redevelopment. As such, these 
areas are locations that the municipality wished to focus its energy and efforts on developing further. 
Priority development areas can focus growth in a region to a single area which is more conducive to 
transit.  Traditionally business have located adjacent to major highways and/or in areas with low land 
costs, typically outside of a city or town center. This type of design in conjunction with zoning and 
housing costs can discourage people and businesses from locating in transit supportive urban centers as 
the cost is typically substantially more. By establishing priority development areas, zoning can change, 
growth can be focused and the region will be in a better position to support transit. Low density, auto 
centric sprawl only hinders transit service. 
 
With input from the communities, regional business groups, and chambers of commerce, CMRPC 
collectively identified more than 400 potential PDAs. From this list, a multi-tiered screening process was 
developed to determine which of these areas were of regional significance. The screening process was 
based on Smart Growth Principles and included the use of GIS models.  The original list was whittled 
down to 219 areas, including 29 preservation/development areas. Table 5 outlines these 219 areas and 
whether they are served by WRTA fixed–route service. Currently, only 40 PDAs, 7.5% of the regional PDA 
acreage, are served by WRTA. The CMRPC is in the process of performing feasibility assessments on 17 
of these PDAs. 

Table 5. Priority Development Areas and Transit Access 

Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

1. Auburn Industrial Park Auburn 56.73 Yes 
2. Dartmouth parcel - Rte 20 Industrial Area Auburn 53.88 No 
3. Drury Square village district Auburn 131.50 No 
4. Leicester Street solar Auburn 23.06 No 
5. Route 12 - 20 PDA Auburn 180.42 Yes 
6. Route 12 Gateway District Auburn 143.07 No 
7. Barre Common (North, Middle and South) Barre  20.07 No 
8. Barre Landfill/National Grid Barre  139.56 No 
9. Insight Meditation Center Campus Barre  14.35 No 
10. Pine Ridge Snow Park (former) Barre  2.27 No 

11. 
Possible Housing Development 
opportunities on Town Farm Rd. Barre  93.23 No 

12. Prince River Corridor Commercial Site 1 Barre  1.96 No 
13. Prince River Corridor Commercial Site 2 Barre  2.68 No 
14. Prince River Corridor Commercial Site 3 Barre  31.76 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

15. Prince River Corridor Commercial Site 4 Barre  30.62 No 
16. Rockwerx Barre  48.41 No 

17. 
Route 32 Route 122 Business Commercial 
Area Barre  58.93 No 

18. 
South Barre Mill Village and Barre Plain 
Commercial Industrial Areas  Barre  597.04 No 

19. Stetson Home Campus Barre  82.41 No 

20. 
Carter/Highland Street Property (150-
018,027) Berlin 124.23 No 

21. Highland Commons Berlin 87.48 No 
22. LB Zone on Taylor Road Berlin 35.74 No 
23. Riverbridge Berlin 16.78 No 
24. Solomon Pond Mall Berlin 62.39 No 
25. 141 Shrewsbury Street - 43D Boylston 3.54 No 
26. 315 Main Street - 43D Boylston 2.96 No 
27. Flexible Business Development zone Boylston 263.50 No 
28. 148 Corridor  Brookfield 94.91 No 

29. 
Area on  Route 9 from Town line to 
Quabaog St. Brookfield 11.13 Yes 

30. Campground Brookfield 15.32 No 
31. Finney's - Brownfield site Brookfield 0.48 Yes 

32. 

River Frontage (including Spencer Plating 
72 Mill St. and Whites Landing 6 Fiskdale 
Rd, landings, boat launches, town garage 
and park) 

Brookfield 14.22 No 

33. 
Route 9/Central Street business area 
(including Gavett Bldg) Brookfield 39.59 Yes 

34. Wolf Swamp Brookfield 85.25 No 
35. Charlton Shopping Ctr Charlton 173.49 Yes 
36. Green Hill Realty Trust Charlton 21.32 No 
37. Jaromis Property Charlton 235.03 No 
38. Jencent, LLC abutting Capen Hill Charlton 59.24 No 
39. Kazsowski Property Charlton 60.71 No 
40. Main Street Village PDA Charlton 134.95 No 
41. Route 169 High-Tech PDA Charlton 57.66 Yes 
42. Route 20 vacant parcel Charlton 3.30 Yes 
43. Rte 20 Business Enterprise Park Charlton 392.67 No 
44. Rte 20 Industrial/Enterprise PDA Charlton 114.58 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

45. Rte 20 PDA corridor Charlton 121.39 Yes 
46. Rte 31 - Genzyme PDA Charlton 190.89 No 
47. Davis Street PDA Douglas 115.93 No 
48. Douglas Commerce Park - 43D Douglas 238.10 No 
49. E. Douglas Industrial Park Douglas 322.98 No 
50. Gilboa Street - 43D Douglas 122.28 No 
51. Gilboa Street Commercial Area Douglas 45.61 No 
52. Oxford Ave Industrial PDA Dudley 181.84 No 
53. Rte 12 Corridor PDA Dudley 99.11 No 
54. Rte 197 Corridor PDA Dudley 179.60 No 
55. Rte 197 Economic Opportunity Area Dudley 46.70 No 

56. 

Depot Square including site of former 
Railroad Station, Veterans Park, Old Town 
Offices/Keith Block 

East Brookfield 10.25 Yes 

57. Hodgkins School and Surrounding area. East Brookfield 79.56 No 

58. 
Mixed Use on Route 9 from Lashaway Dr. 
to Blaine Road East Brookfield 98.47 Yes 

59. Route 49 Commercial Area East Brookfield 794.16 No 
60. Town Complex East Brookfield 7.35 Yes 
61. Cen-Tech Park - 43D Grafton 139.66 No 
62. Fisherville 40R Grafton 16.64 Yes 
63. Grafton Science Park - 43D Grafton 108.37 No 
64. Magill Property Grafton 12.85 Yes 
65. Mill Village 1 - Mixed Use Potential Grafton 61.85 No 
66. Mill Village 2 - Mixed Use Potential Grafton 20.68 Yes 
67. Mill Village 3 - Mixed Use Potential Grafton 65.92 Yes 
68. Mill Village 4 - Mixed Use Potential Grafton 14.79 Yes 
69. Mill Village 5 - Mixed Use Potential Grafton 43.40 Yes 
70. TDR Potential - Landlocked Grafton 144.84 No 
71. Wyman-Gordon Redevelopment Grafton 111.47 No 
72. Commercial District Hardwick 186.22 No 
73. Industrial Area Hardwick 111.42 No 
74. Mill Overlay District (includes all 3 mills) Hardwick 308.48 No 
75. Wheelwright Mill  Hardwick 7.30 No 
76. Wheelwright Village District Hardwick 248.98 No 
77. 176 Princeton Road Holden 15.71 No 
78. Commercial Re-use PDA Holden 237.23 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

79. 
Main Street/Rte 122 light commercial 
corridor Holden 1246.61 No 

80. Oriol Health Care campus Holden 25.06 No 
81. Village Center PDA Holden 31.27 No 
82. Cherry Valley PDA Leicester 214.77 No 
83. Route 56 PDA Leicester 286.99 No 
84. Route 9 West PDA Leicester 773.62 No 
85. Town Center PDA Leicester 40.50 Yes 
86. Southwest Quadrant Simarano Drive Marlborough 792.08 No 
87. Bramanville Mixed Use Village District Millbury 53.07 No 
88. Canal Street Redevelopment Area Millbury 91.64 No 
89. Felter's Mill Millbury 14.52 No 
90. Howe Ave. Millbury 33.36 Yes 
91. Millbury-Sutton Industrial Park Millbury 120.69 No 
92. Route 146 Corridor Millbury 477.63 No 
93. Silver Fox Industrial Park Millbury 66.40 No 
94. West/River Street Millbury 17.52 No 
95. Wheelabrator Industrial Park Millbury 58.98 No 

96. 
Brick Building in Town Center (Old Cheese 
Factory) New Braintree 0.32 No 

97. Glass and More New Braintree 1.16 No 
98. Tanner-Hiller Airport New Braintree 61.11 No 
99. Crooks Road Industrial District  North Brookfield 2.79 No 
100. Downtown Central Business North Brookfield 7.72 No 

101. 
East Brookfield Road Industrial District near 
Forget Me Not Brook  North Brookfield 31.54 No 

102. 
East Brookfield Road Industrial District 
South of Con Warren and Donovan Rds. North Brookfield 115.76 No 

103. Former Frank Cook Optical North Brookfield 1.16 No 

104. 
General Business District north of Con 
Warren and Donovan Rds. North Brookfield 15.50 No 

105. North Brookfield Business Center North Brookfield 12.62 No 
106. Oakham Road Central Business District North Brookfield 2.14 No 

107. 
Prospect and Winter Street Industrial 
District North Brookfield 14.97 No 

108. South Main Street General Business District North Brookfield 1.55 No 
109. Gutierrez Company Site - Bartlett Road Northborough 182.62 No 
110. Northborough Crossing - The Loop Northborough 308.30 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

111. OSRD Area Off Main Street/Route 20 Northborough 468.80 No 
112. Redevelopment Off Whitney Avenue Northborough 4.79 No 
113. 2040 Providence Road/Brownfield Northbridge 48.21 Yes 
114. Church Street Light Industrial PDA Northbridge 98.02 Yes 
115. Linwood PDA Northbridge 78.26 No 
116. Mixed Use PDA Northbridge 339.27 No 
117. Rockdale PDA Northbridge 59.53 Yes 
118. Route 122/Plumber's Corner PDA Northbridge 80.54 Yes 
119. Route 146 43D Site Northbridge 33.95 Yes 
120. Whitinsville PDA Northbridge 182.31 No 
121. Auto Recycling Area Oakham 41.99 No 
122. Depot Rd/I-395 PDA Oxford 106.70 No 
123. Industrial Park PDA Oxford 190.79 No 
124. Old Webster Road Industrial PDA Oxford 41.22 No 
125. Oxford Center/Downtown Oxford 48.03 Yes 
126. Rte 20 Corridor PDA Oxford 433.39 Yes 
127. Sutton Ave/I-395 PDA Oxford 254.27 No 

128. Municipal Building Upgrades - Senior 
Center and Town Hall Paxton 0.69 Yes 

129. Village Center Paxton 4.69 Yes 
130. East Princeton Village Princeton 103.41 No 
131. Hubbardston Rd. Commercial Area Princeton 85.57 No 
132. Hubbardston Rd. Commercial Area Princeton 166.61 No 
133. Landfill for solar Princeton 9.09 No 
134. Worcester Road Business District Princeton 104.91 No 
135. Former Rutland Heights Hospital Site Rutland 86.70 No 
136. Four Corners Rutland 129.85 No 
137. North Rutland Rutland 78.09 No 
138. Route 56 business area Rutland 19.15 No 
139. Route 68 business zone Rutland 445.83 No 
140. Rutland Center Rutland 4.85 No 
141. Rutland Plaza Rutland 1.24 No 
142. Bull Farm Shrewsbury 33.34 No 
143. Cen-Tech East Shrewsbury 74.46 No 
144. Cen-Tech North Shrewsbury 66.06 No 

145. Edgemere Drive-in Site. Edgemere Overlay 
District Shrewsbury 68.22 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

146. Glavin Property. Planned Residential 
Development Shrewsbury 124.03 No 

147. Postal Service Site Shrewsbury 48.86 No 
148. Route 140/I-290 Land Shrewsbury 131.63 No 

149. 
Route 9 - Bldg 19/Spags and Old Canada 
Dry Bottling Plant Shrewsbury 25.68 No 

150. 
Route 9 - Bldg 19/Spags and Old Canada 
Dry Bottling Plant Shrewsbury 18.87 Yes 

151. White City Re-investment Opportunity Shrewsbury 25.07 Yes 
152. Worcester Foundation Property Shrewsbury 74.28 No 
153. Worcester Sand and Gravel Shrewsbury 116.01 No 
154. EMC Southborough 291.00 No 
155. Airport Industrial Park Southbridge 748.45 No 

156. 
Area near the intersection of Dresser Hill 
Road and Old Dudley Road Southbridge 30.75 No 

157. Downtown - Urban renewal area Southbridge 54.62 Yes 
158. Globe Village Southbridge 60.73 No 

159. 
Industrial area surrounding DPW on 
Guelphwood Road Southbridge 28.80 Yes 

160. 
Southbridge Business Center - American 
Optics Southbridge 99.42 No 

161. Incubator space PDA Spencer 13.95 Yes 
162. Route 49/Route 9 Industrial PDA Spencer 538.49 No 
163. Route 9 East PDA Spencer 99.87 Yes 
164. St. Joseph's Abbey Spencer 1763.52 No 
165. Town Center  Spencer 60.14 Yes 
166. 198 Charlton Road (Rte 20) 43D Sturbridge 3.05 No 
167. 51 Technology Park Road 43D Sturbridge 22.92 No 

168. 
660 Main Street - Sturbridge Business Park 
43D Sturbridge 47.94 No 

169. 90 Charlton Road (Rte 20) 43D Sturbridge 7.05 No 
170. Commercial Tourist District  Sturbridge 130.81 No 
171. Historical Commercial District Sturbridge 50.62 No 
172. Rte 15 Recreation/Light Industrial PDA Sturbridge 504.65 No 
173. 4-Town Development Area Sutton 117.44 No 
174. Atlas Box Sutton 33.38 No 
175. Cold Spring Brook Place Sutton 51.32 No 
176. Commerce Park PDA Sutton 37.94 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

177. Manchaug Village Historic District Sutton 336.99 No 
178. P&W TOD Sutton 338.06 No 
179. Route 146 43D Site Sutton 117.48 No 
180. Sutton Plaza Sutton 26.13 No 
181. Sutton Village Center Sutton 88.11 No 
182. Former Town Hall in Center Village Warren 0.34 No 

183. 
Land near Mass Turnpike in West 
Warren/Gilbert Road Area Warren 1195.19 No 

184. Transfer Station Warren 46.06 No 
185. Warren Center Village Warren 27.65 No 
186. Warren Pumps Warren 34.07 No 
187. West Warren Village Warren 112.07 No 
188. Wrights Mill Area Warren 58.62 No 
189. Downtown Main Street Webster 58.59 Yes 

190. 
I-395/Route 16 Redevelopment and 
Industrial Area Webster 167.19 No 

191. 
I-395/Thompson Road General Business 
Zone Webster 209.47 No 

192. Boriselli Gravel Pits West Boylston 63.74 No 
193. Hartwell Street PDA West Boylston 327.36 No 
194. INo90 PDA West Boylston 353.80 No 
195. Route 12 Corridor PDA West Boylston 193.36 No 
196. Town Center PDA West Boylston 100.18 No 
197. Worcester Corporate Center PDA West Boylston 95.21 No 
198. Brookhaven Lake Housing Development West Brookfield 386.09 No 
199. Corset Factory West Brookfield 2.04 No 
200. Grange Building West Brookfield 0.30 No 

201. 
Town Landfill (closed) and Adjacent 
Property West Brookfield 50.32 No 

202. 
West Brookfield Center Historic 
District/Town Common West Brookfield 102.96 No 

203. Western Railroad Depot Area West Brookfield 18.02 No 
204. Downtown Redevelopment Westborough 73.80 No 
205. Local 43D Industrial Zone at I-495/Route 9 Westborough 1186.27 No 
206. TOD at Commuter Rail Station Westborough 101.36 No 
207. Westborough State Hospital (34No41) Westborough 8.35 No 
208. Westborough State Hospital A (38No) Westborough 1.22 No 
209. Westborough State Hospital B (38No) Westborough 4.07 No 
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Priority Development Area Municipality Size 
(acres) 

Transit 
Access 

210. Westborough State Hospital C (38No) Westborough 113.44 No 
211. Westborough State Hospital D (38No) Westborough 2.66 No 

212. 

Downtown; CitySquare/Gateway 
Park/North Main St/Union 
Station/Washington Sq; CARD; Neigh. 
Revital. 

Worcester 2376.84 No 

213. GWLT PPA Corridors for Connectivity M Worcester 45.13 No 
214. GWLT PPA Corridors for Connectivity N Worcester 5.17 No 
215. GWLT PPA Corridors for Connectivity P Worcester 11.73 Yes 
216. Pullman Street Industrial Park Worcester 184.63 No 
217. South Worcester Industrial Park (SWIP) Worcester 61.01 Yes 
218. UMass Campus Expansion Worcester 180.18 Yes 
219. Worcester Airport Industrial Park Worcester 698.80 No 

 

4.2 Transit Market Analysis 
Certain groups, such as older adults, the young, low income populations and those without access to a 
vehicle, are more likely to use transit, and quite often their trips are for work purposes.  By analyzing 
and examining such factors as age, population density, employment density, income levels, and vehicle 
availability, transit dependent populations within the region were identified (Section 4.21).  This 
information was then combined with additional attributes such as land use and amenities to determine 
an overall market and demand for transit in the region (Section 4.22). To determine if service was 
currently deployed in the most effective way to accommodate the transit needs of the region’s 
workforce, each route was mapped and overlaid on maps displaying employment and socio-economic 
data (Section 4.23).   

4.21 Transit Dependent Populations 
Transit-dependent populations are those exhibiting socioeconomic and demographic characteristics that 
make them more likely to use public transit than others, such as level of income, access to a vehicle, and 
age. Transit systems are often designed with a focus on serving such populations.  In addition, 
population and employment densities can also provide an indication to the feasibility of providing 
service Industry standards indicate that at least 2,000 households are needed per square mile to support 
a fixed-route transit system. It is important to match the level of demand with the level of service as it is 
expensive to run a transit system. 
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Older Populations 
According to the American Public Transportation Association (APTA), individuals aged 65 and above 
represent the second largest transit user group. This group’s high level of transit ridership, however, is 
disproportional to the relatively small percentage of the population that the group represents. Senior 
population typically correlates with areas of low income levels and vehicle ownership. These individuals 
are often on fixed incomes reducing their desirability to own a vehicle, in addition health issues such as 
poor eyesight can deter them from driving.  While urban centers generally have smaller senior 
populations in the WRTA service, there is otherwise no real pattern to where this age group tends to live 
(Figure 19).  Thus, it can be challenging to institute transportation services that meet their needs.   
Within the WRTA service area, 11.8% of the population is made up of individuals over the age of 65. 
 

 

Figure 19. Older Populations 
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Population Density 
The majority of trips (transit or non-transit) originate or end at the home, this makes population an 
important indicator of potential transit use. Population density is used in this analysis instead of the 
total population because it accounts for varying area sizes. By adjusting for size this makes it a better 
indicator of transit use. High density areas are typically found in urban centers consisting of multifamily 
units, mixed use developments, limited parking, and walkable environments all of which typically 
generate higher transit ridership. The average population density in the WRTA service area is 2,970 
persons per square mile.  The densest areas are located in Worcester, with pockets of density in other 
cities as well.  As shown on the following map (Figure 20), the most dense population areas tend to be 
served by WRTA routes. 
 

 

Figure 20. Population Density 
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Employment Density 
According to APTA, commuting for work purposes is the number one reason people take transit.  As 
such, it is imperative that transit systems serve areas with high concentrations of employment.  Within 
the WRTA service area, there are 198,680 jobs, which equates to an average of 204 jobs per square mile. 
These employment centers tend to be concentrated in the city centers. Many of the dense employment 
areas are served by WRTA (Figure 21). 

 

Figure 21. Employment Density 

 

Home and work are the most common origin and destinations according to the APTA. Since population 
and employment densities are the best approximation for determining the level of demand these two 
variables have been combined to examine service frequencies based on thresholds9.  As job and 

                                                           
9 These estimates are based on of data from the Urban Development Intensities in the Washington DC Metropolitan Area by Terry Holzheimer, 
Public Transportation and Land Use Policy by Boris Pushkarev, and TCRP Report 111 Elements Needed to Create High Ridership Transit Systems. 
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population densities increase the headway should decrease (Table 6). Densities above 250,000 are 
candidates for alternative modes such as bus rapid transit (BRT) or rail.  Figure 22 indicates that the 
demand for more frequent service is concentrated in the urban cores. 

Table 6. Frequency Thresholds 
Jobs & Population per Square mile Fixed-route Headway 
3,000-6,500 60 Min 
6,501-16,000 30 Min 
16,001-250,000 15 Min 
250,001+ 5 Min 

 

 

Figure 22. Level of Service 
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Income Level 
Median household income is used as a measure for propensity to use transit. Automobile ownership is 
expensive and as household incomes decline so does the likelihood of having access to a private vehicle. 
Work-trip market shares from the American Community Survey show that as income rises the 
percentage of people using transit decreases.  The average median household income in this county is 
$65,968.  Despite this average, however, there are some cities in the region, especially Worcester, with 
substantially lower income levels.  These are depicted on the following map (Figure 23). 

 

Figure 23. Median Household Income 
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Zero-Vehicle Households 
The WRTA system serves an area where 9.5% of households do not have access to a personal vehicle.  
Concentrations of these households coincide with low-income and dense population areas in Worcester 
(Figure 24). 
 

 

Figure 24. Zero Vehicle Households 

 

4.22 Methodology 
To determine if WRTA’s service is deployed in the most effective way possible to accommodate the 
transit needs of the regions workforce, the level of potential demand was calculated. The level of 
potential demand is based on the following: population density, number of jobs, percent of zero-vehicle 
households, proximity to schools and hospitals, median household income, the enrollment at local 
colleges and universities, park and ride lots, commuter rail stations, presence of priority development 
areas, the percent of households with people with disabilities, and the percent of the population above 
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the age of 65. The data was derived from the 2008-2012 American Community Survey (ACS) 5-Year 
Estimate and the MassGIS website (Table 7). The level of demand was analyzed at the census block level. 

 
 

Table 7. Transit Demand Data Variables and Sources 
Variable Source 
Population  ACS 5 Year table 2008-2012 SF 3 Table B00001 
Area Cartographic boundary files US census 
Zero-Vehicle household ACS 5 Year table 2008-2012 SF 3 Table B25044 
Schools MassGIS from Mass - DOE 
Hospitals MassGIS from the DPH -  OEMS 
Median Household Income ACS 5 Year table 2008-2012 SF 3 Table B19013 
Colleges and Universities MassGIS from National Center for Education 

Statistics 
Disabled Households ACS 5 Year table 2008-2012 SF 3 Table B22010 
Employment MAPC statewide employment data  
Priority Development Areas CMRPC 
Park and Ride Lots MassDOT 
Commuter Rail MassGIS from CTPS 
Elderly Populations ACS 5 Year table 2008-2012 SF 3 Table B00001 

  

To compile the data, all GIS shape file layers and tables were loaded into ArcGIS and joined on the 
appropriate variables. Data was then transformed to the census block level if it did not exist in this form 
already and then clipped to the RTA service area. A model was then run in ArcGIS  to calculate the 
population density, percent of zero-vehicle households, percent of households with people with 
disabilities, percent of the population older than 65, employment density, and percentage of a priority 
development area  within each block.  This data along with the median household income, school, 
hospitals, park and ride lots, commuter rail, and colleges and universities was then extracted into Excel 
for each block within the service area of the RTA.   

Using the Jenks natural breaks optimization method10, the data for the population density, number of 
jobs, percent of zero-vehicle households,  percent of households with people with disabilities, percent of 
the population older than 65 and median household income were arranged into five classes.  Clipping 
the data during the first step allows for the evaluation of only the RTA service area, so the values for the 
class breaks differ among the RTAs. This is important as it minimizes the data being skewed by areas not 
serviced by the RTA and allows for a more accurate picture of whether the RTA’s service is deployed in 
the most effective way possible for that region.  

                                                           
10 The Jenks method is a way of arranging data into different classes by minimizing the average deviation from the mean an 
maximizing each class’s deviation from the means of other groups. It is based on standard deviation.   
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Population density, number of jobs, percent of the population older than 65, percent of zero-vehicle 
households, and percent of disabled households all have a positive correlation with transit demand, and 
thus higher values were places into higher classes. Those that fell into class 1 were given a score of 1, 
class 2 received a score of 2, etc. up to class five.  Income has a negative correlation with ridership, so 
those that fell into class 1 were given a score of 5, class 2 a score of 4, class 3 a score of 3, class 4 a score 
of 2, and class 5 a score of 1.  The scores were then weighted based on highly recognized research done 
by Brian D. Taylor on the determinants of transit ridership11. The study uses a two stage regression 
model to look at more than fifteen census variables in 265 urbanized areas to determine which 
characteristics impact the level of transit use the most. The parameter estimates found in the study 
were used to weight the classification value given in the previous step for population density, percent of 
zero-vehicle households, and median household income.  These weights represent the relative impact 
each variable has on transit demand, with higher weights being assigned to variables that have a higher 
likelihood of increasing the demand for transit within an area.    

Taylor’s research showed that the percent of college students has a positive correlation to ridership.  A 
weighted score was calculated by dividing the number of enrolled students according to the National 
Center for Education Statistics by 1,000.  For the commuter rail stations, schools, and hospitals one point 
was given for each located within the block.  Work trips are one of the primary trips taken by individuals 
so weight of 1.5 was applied to the classification score for the number of jobs located in a block.  Priority 
development areas are locations identified by a community as capable of supporting additional 
development and where resources and energy should be focused. The score was calculated by 
determining the percentage of a block which had a priority development area.  Park and ride lots were 
scored by dividing the number of spaces by 100 to provide a weighted score for ridership. Research has 
also shown that people with disabilities are more likely to use transit than those without as it may be 
their only mean of motorized transport. A complete set of variables and method for calculating its value 
can be seen in Table 8. 

  

                                                           
11 Taylor, B.D. et al, Nature and/or nurture? Analyzing the determinants of transit ridership across US urbanized areas, 
Transport. Res. Part A (2008), doi:10.1016/j.tra.2008.06.007 
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Table 8. Transit Demand Variables and Formulas 
Variable Value Calculation 
Population Density Classification score * 0.76 
Zero-Vehicle Households Classification score * 1.75 
Schools Number of Locations 
Hospitals Number of Locations 
Median Household Income Classification score * 0.92 
Colleges and Universities Number of Students/1,000 
Disabled Households Classification score * 0.25 
Priority Development Area Percent of area that was priority development * 5 
Employment Classification score * 1.5 
Park and Ride Lots Number of spaces/100 
Commuter Rail Number of Locations 
Older Populations Classification score * 1.31 

 

The scores for each variable were then summed for each block to get an overall score for transit 
demand by block. This data was then put into GIS displayed to show demand for the entire region. 
Features such as schools, hospitals, park and ride lots, commuter rail stations, key destinations, and 
important features were overlaid on the map to provide a frame of reference and to act as supporting 
material.  

4.23 Transit Demand 
Following the methodology outlined above, the analysis of the WRTA system shows that overall the 
system is successfully serving the areas of the region that demonstrate the highest levels of transit 
demand.  The WRTA provides fixed-route service to all but five areas with the potential for high transit 
demand (Figure 25). These five areas are located in Barre, West Brookfield, Holden, Dudley, and 
Douglas.  This section provides a further analysis of these areas and explores why they have high transit 
demand. 
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Figure 25. WRTA System Demand Map 
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Area A in West Brookfield (Figure 26) has high transit demand because of the presence of PDAs, several 
small employers with a total of more than 250 employees, and a higher than average percentage of 
households without a vehicle. There are three priority developments clustered in this area: the West 
Brookfield Center Historic District/Town Common, Corset Factory, and Western Railroad Depot Area. 
None of these locations are currently undergoing a PDA feasibility assessment. There are more than 20 
employers in this area, but many of them have fewer than 10 employees. The exception is Quaboag on 
the Common, a health care/social services company which employs nearly 200 people. In the CMRPC 
region, 9.5% of the households do not own a vehicle, but in this area of West Brookfield the rate is 
10.1%. The status of the PDA should be monitored to determine when transit service should be 
implemented in this area, but at present the population density of 2,384 does not meet WRTA’s 
threshold of 4,000 persons per square mile. 

 

 

Figure 26. Area A - West Brookfield 

Area B in Barre (Figure 27) has high transit demand because of the presence of a large PDA and several 
small employers that collectively employ 75 people. The South Barre Mill Village and Barre Plain 
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Commercial Industrial Areas PDA is almost 600 acres in size. This location is currently undergoing a 
feasibility study, and the status of the PDA and growth of employment should be monitored to 
determine when transit service should be implemented in this area. At present, the population density 
of 50 does not meet WRTA’s threshold of 4,000 persons per square mile. 

 

 

Figure 27. Area B - Barre 

 

 

 

Area C in Holden has high transit demand because of the presence of a PDA, several employers that 
collectively employ more than 3,050 people, and several schools (Figure 28). The Main Street/Route 122 
commercial corridor runs the length of Route 122 from the Wachusett Regional High School to 
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approximately Shrewsbury Street.  There are 314 employers in the PDA region. They range in size from 1 
to 205 employees, but the majority have fewer than 10 employees. The largest employer is Wachusett 
Regional High School (WRHS) with 205 employees.  This high school serves 5 communities (Holden, 
Paxton, Princeton, Rutland and Sterling) and has 2,082 students. The other school in the region, Dawson 
Elementary School, has 65 employees and 466 students.  The population density in this area ranges from 
450 to 3,900 with an average of approximately 1,000 persons per square mile. This area should be 
considered for service due to the presence of a major high school and numerous jobs. As the PDA 
develops and jobs increase, it will become even more imperative to serve this area.  

 

 

Figure 28. Area C - Holden 

Area D in Dudley/Webster has four concentrations of potential high transit demand because of the 
presence of PDAs, high employment, low income, and a higher than average percentage of households 
without a vehicle (Figure 29). While WRTA provides fixed-route service via Route 42 to Webster center, 
this route does not serve these four demand areas. Area 1 has high demand because of Gentex Optics 
(417 employees and a higher percentage of households without a vehicle than is generally found in the 
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region). Along the northern edge of the area there is also the Route 197 PDA corridor. Area 2 has high 
demand because of the presence of the Route 12 PDA corridor. The demand in Area 3 is due to a higher 
percentage of people over the age of 65, a large amount of employment, and a lower median household 
income. These attributes are likely associated with the Webster Manor Nursing Home.  Area 4 has high 
demand because of an employment cluster and a higher than average percentage of households 
without a vehicle.  Along Thompson Road off of Interstate 395, there is a cluster of employment with 15 
employers and about 65 employees. Additionally, other small employers and the Barlett Junior-Senior 
High School provide 284 more jobs in the area.  Area 1 shows the strongest potential for high transit 
demand, and the status of its PDA and its employment growth should be monitored to determine when 
transit service should be implemented in this area.  

 

Figure 29. Area D - Dudley/Webster 

Area E in Douglas has high demand because of the presence of a PDA and several schools (Figure 30). 
The Davis Street PDA currently is not undergoing a feasibility assessment. The three schools in the area 
employ almost 300 people and have 1,600 students. The status of the PDA, along with employment 
growth and school enrollments, should be monitored to determine when transit service should be 

1 
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implemented in this area. Presently, however, the area’s population density of 538 does not meet 
WRTA’s threshold of 4,000 persons per square mile. 

 

 

Figure 30. Area E - Douglas 

 

While there are areas in the WRTA service zone which are possible candidates for service modifications, 
overall WRTA’s service is deployed to accommodate the transit needs of the region’s workforce but 
could be altered to better meet the demand and improve access to employment.  Operating late night 
service on many of the routes allows for second and third shift employees to use transit. By providing 
weekend service, WRTA recognizes that employment trends are changing and the traditional 9-5 
Monday through Friday is no longer the standard for which to design service. Providing service outside 
of traditional days and times allows for additional trips besides those for work. WRTA has demonstrated 
success at connecting people to employment, but more can be done.  To understand what the system 
can achieve, we must first understand what the current demand is.  The following are profiles and maps 
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of each route depicting the regional demand within ¼ mile of each route.  Recommendations in the 
following chapters will be designed to strengthen job access and develop even better connections. 
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4.24 Key Findings 
• There is high demand for ridership in Worcester, outside of the city pockets of demand exist due 

to historical land use patterns. These pockets are often spread apart and not easily served by 
transit. 

• 20% of the routes have a high demand for ridership along the entire length of the route 
• 37% of the routes have a high demand for ridership along just 75% of the route 
• 27% of the routes have medium to high demand for ridership along just half of the route. These 

routes typically have high demand in Worcester and as the reach outwards to surrounding 
communities the demand decreases until the route reaches the end. At the termini of the route, 
there is typically a village center or major employer which generates high demand. 

• 16% of the routes extend far beyond Worcester and the neighboring communities. These routes 
typically have high demand in Worcester, followed by periods of low demand and terminate in a 
community with medium demand. These routes typically have high demand along 25% or less of 
the route but are critical in connecting these outlying communities.  

• Five of the routes have low demand at one end of the route, these routes should be evaluated 
for potential service changes.  

• 282,601 (52%)  people are within ¼ a mile of a bus route. 
• There are 123,769 of jobs (61%) and 9,439 Employers (52%) within ¼ of a mile of a bus route. 
• WRTA services, within a ¼ mile, 7 of the 10 hospitals, all of the commuter rail stations, 3 of the 8 

park and rides, 110 of the 194 schools, and 13 of the 16 colleges.  
 




