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EXECUTIVE SUMMARY 
 
BACKGROUND 
This report presents the results of an evaluation of seven Transportation Emission Reduction Measures 
(TERMs), voluntary Transportation Demand Management (TDM) measures implemented by the Na-
tional Capital Region Transportation Planning Board’s Commuter Connections program at the Metro-
politan Washington Council of Governments (COG) to support the Washington, DC metropolitan re-
gion’s air quality conformity determination.  This evaluation documents transportation and air quality 
impacts of the following TERMs:   

• Telework Resource Center – Provides information and assistance to commuters and employers 
to further in-home and telecenter-based telework programs  

• Expanded Telework – Provides individual assistance to selected employers to assist them to 
implement more extensive telework programs  

• Guaranteed Ride Home – Provides free rides home in the event of a personal emergency or 
unscheduled overtime to commuters who use alternative modes to eliminate a barrier to the use 
of alternatives 

• Integrated Rideshare – Improves access to alternative mode information through use of infor-
mation kiosks, and provides transit and Park & Ride information to all commuters who receive a 
matchlist 

• Employer Outreach – Provides regional outreach to encourage large, private sector employers 
voluntarily to implement worksite TDM strategies that will contribute to reducing vehicle trips 
to worksites 

• Employer Outreach for Bicycling – Provides regional outreach to encourage employers to im-
plement strategies that could increase employees’ use of bicycling for commuting. 

• Mass Marketing – A large-scale, comprehensive media campaign to inform the region’s com-
muters of services available from Commuter Connections as one way to address commuters’ 
frustration about the commute. 

 
Note that this report covers TERM impacts for the 30-month period between July 1, 2002 through De-
cember 31, 2004.  The evaluation period actually extends through June 30, 2005, but data for this full 
period were not available at the time this report was prepared.  A revised report will be produced in 
September 2005 that will cover the entire 36-month period through June 30, 2005. 
 
COG’s National Capital Transportation Planning Board (TPB), the designated Metropolitan Planning 
Organization (MPO) for the Washington, DC metropolitan region, adopted these TERMs, among oth-
ers, in recent regional Transportation Improvement Programs (TIP) to help the region reach emission 
reduction targets that would maintain a positive air quality conformity determination for the region.   
 
COG’s Commuter Connections program, which also operates an ongoing regional rideshare program, 
is the central administrator of the five TERMs noted above.  Commuter Connections elected to include 
a vigorous evaluation element in the implementation plan for each of the adopted TERMs to develop 
information to be used to guide sound decision-making about the TERMs.  This report summarizes the 
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results of the TERM evaluation activities and presents the transportation and air quality impacts of the 
TERMs and the Commuter Operations Center (COC).   
 
This evaluation represents a quite comprehensive evaluation for these programs.  It should be noted 
that the evaluation still remains conservative in the sense that it includes credit only for impacts that 
can be reasonably documented with accepted measurement methods and tools.   
 
A primary purpose of this evaluation was to develop useful and meaningful information for regional 
transportation and air quality decision-makers, COG staff, COG program funders, and state and local 
commute assistance program managers to guide sound decision-making about the TERMs.  The results 
of this evaluation will provide valuable information for regional air quality conformity, improve the 
structure and implementation procedures of the TERMs themselves, and to refine future data collec-
tion methodologies and tools. 
 
 
SUMMARY OF RESULTS 
 
The objective of the evaluation was to estimate reductions in vehicle trips (VT), vehicle miles traveled 
(VMT), and tons of Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOC) resulting from 
implementation of each TERM and compare the impacts against the goals established for the TERMs.   
 
The impact results for these measures are shown in Table 1 for each TERM individually.  Results for 
all TERMs collectively and for the Commuter Operations Center (COC) are presented in Table 2.  As 
shown, the TERMS combined fell short of the goals set for the TERM programs combined:  -40,575 
vehicle trips reduced, -352,3933 VMT reduced, -0.417 tons NOx, and -0.303 tons VOC reduced.  
 
When the COC results were added to the TERM impacts, it made us some, but not all, of the TERM 
deficit.  The totals for all Commuter Connections programs, compared to the goals, were:  -34,364 
daily vehicle trips, -118,038 daily VMT reduced, -0.264 daily tons of NOx reduced, and -0.242 tons of 
VOC reduced.  
 
Several TERMs met their individual goals, however.  Estimated impacts for Employer Outreach were 
more than four times the goal for this TERM, due to both the large number of employers participating 
and the strong worksite commute programs implemented.  Impacts for Employer Outreach for Bicy-
cling and Integrated Rideshare also were well above the goals, although the goals for these TERMs 
were smaller than that for Employer Outreach.  The COC also exceeded its goal, by more than 300%. 
 
But impacts were considerably below the goals for the Telework Resource Center and Guaranteed 
Ride Home.  Results for the two new TERMs, Expanded Telework and Mass Marketing also missed 
their targets.  
 
The reasons for the shortfalls from the goals vary by TERM and are discussed later in this report in 
individual sections on each TERM.  Shortfalls were generally not due to low numbers of employers 
and/or commuters participating in the TERM programs.  Rather, shortfalls can be attributed primarily 
to goal projection assumptions that appear now to have been overly optimistic regarding the level of 
trip reduction realized by each participating commuter.   
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Table A 
Summary of Results for Individual TERMs (7/02– 12/04) and Comparison to Goals 

TERM  Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

Telework Resource Center 1) 

2005 Goal 26,200 435,550 0.364 0.198 
Impacts (7/02 – 12/04) 11,129 226,913 0.187 0.097 
Net Credit or (Deficit) (15,071) (208,637) (0.177) (0.101) 

Expanded Telework  

2005 Goal 18,138 303,613 0.254 0.138 
Impacts (7/02 – 12/04) 1,848 36,859 0.030 0.016 
Net Credit or (Deficit) (16,290) (266,754) (0.223) (0.122) 

Guaranteed Ride Home 

2005 Goal 44,070 661,150 0.558 0.312 
Impacts (7/02 – 12/04) 10,137 285,864 0.206 0.091 
Net Credit or (Deficit) (33,933) (375,286) (0.352) (0.221) 

Integrated Rideshare 

2005 Goal 4,070 100,300 0.082 0.041 
Impacts (7/02 – 12/04) 5,074 128,951 0.095 0.045 
Net Credit or (Deficit) 1,004 28,651 0.014 0.004 

Employer Outreach 

2005 Goal 13,100 196,400 0.166 0.093 
Impacts (7/02 – 12/04) 55,006 908,935 0.703 0.356 

Net Credit or (Deficit) 41,906 712,535 0.537 0.264 

Employer Outreach-Bicycling 

2005 Goal 130 510 0.001 0.001 
Impacts (7/02 – 12/04) 419 4,191 0.004 0.002 

Net Credit or (Deficit) 289 3,624 0.003 0.002 

Mass Marketing 

2005 Goal 25,575 375,975 0.318 0.179 
Impacts (7/02 – 12/04) 7,095 129,449 0.100 0.050 
Net Credit or (Deficit) (18,480) (246,526) (.218) (0.129) 

1)  Impact represents portion of regional telecommuting attributable to TRC activities.  Total telecommuting 
credited for conformity is higher than reported for the TRC. 
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Table B 
Summary of TERM and COC Results (7/02 – 12/04) and Comparison to Goals 

Commuter Connections  
Activity 

Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

 
TERMS (seven TERMs collectively) 

2005 Goal 131,283 2,073,555 1.742 0.960 
Impacts (7/02 – 12/04) 90,708 1,721,162 1.325 0.657 

Net Credit or (Deficit) (40,575) (352,393) (0.417) (0.303) 

Commuter Operations Center 

2005 Goal 2,720 83,204 0.067 0.032 
Impacts (7/02 – 12/04) 8,931 317,560 0.220 0.093 

Net Credit or (Deficit) 6,211 234,356 0.153 0.061 

 

TOTAL TERMS & COC Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

2005 Goal 134,003 2,156,759 1.809 0.992 
Impacts (7/02 – 12/04) 99,639 2,038,721 1.545 0.750 

Net Credit or (Deficit) (34,364) (118,038) (0.264) (0.242) 
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SECTION 1 INTRODUCTION 
 
PURPOSE OF THE REPORT 
This report presents the results of an evaluation of seven Transportation Emission Reduction Measures 
(TERMs), voluntary Transportation Demand Management (TDM) measures implemented by the Na-
tional Capital Region Transportation Planning Board’s Commuter Connections program at the Metro-
politan Washington Council of Governments (COG) to support the Washington, DC metropolitan re-
gion’s air quality conformity determination.  This evaluation documents transportation and air quality 
impacts of the following TERMs:   

• Telework Resource Center – Provides information and assistance to commuters and employers 
to further in-home and telecenter-based telework programs  

• Expanded Telework – Provides individual assistance to selected employers to assist them to 
implement more extensive telework programs  

• Guaranteed Ride Home – Provides free rides home in the event of a personal emergency or 
unscheduled overtime to commuters who use alternative modes to eliminate a barrier to the use 
of alternatives 

• Integrated Rideshare – Improves access to alternative mode information through use of infor-
mation kiosks, and provides transit and Park & Ride information to all commuters who receive a 
matchlist 

• Employer Outreach – Provides regional outreach to encourage large, private sector employers 
voluntarily to implement worksite TDM strategies that will contribute to reducing vehicle trips 
to worksites 

• Employer Outreach for Bicycling – Provides regional outreach to encourage employers to im-
plement strategies that could increase employees’ use of bicycling for commuting. 

• Mass Marketing – A large-scale, comprehensive media campaign to inform the region’s com-
muters of services available from Commuter Connections as one way to address commuters’ 
frustration about the commute. 

 
Note that this report covers TERM impacts for the 30-month period between July 1, 2002 through De-
cember 31, 2004.  The evaluation period actually extends through June 30, 2005, but data for this full 
period were not available at the time this report was prepared.  A revised report will be produced in 
September 2005 that will cover the entire 36-month period through June 30, 2005. 
 
The TPB, the designated Metropolitan Planning Organization (MPO) for the Washington, DC metro-
politan region, adopted these TERMs in recent regional Transportation Improvement Programs (TIP) 
to help the region reach emission reduction targets that would maintain a positive air quality confor-
mity determination for the region.  The United States Environmental Protection Agency has desig-
nated the Washington, DC metropolitan region as a “serious” ozone non-attainment area.  No regional 
mandates have been adopted that would require the reduction of nitrogen oxides (NOx) or the imple-
mentation of any specific mitigation measure.  But COG’s Travel Management Subcommittee devel-
oped and analyzed regional TERMs and the TPB adopted these TERMs in annual TIPs.   
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COG’s Commuter Connections program, which operates an ongoing regional rideshare program, was 
given responsibility for implementation of the five regional Transportation Demand Management 
(TDM) TERMs.  Commuter Connections is the central administrator of the TERMs, but works with 
partner organizations, such as local jurisdiction commuter programs and transportation management 
associations (TMAs) to implement them.  Commuter Connections directly provides some client ser-
vices, such as the regional rideshare database matching service, which are most cost-effectively pro-
vided by a central agency.  But other services are offered by local organizations and coordinated re-
gionally by the Commuter Connections Subcommittee, a coordinating body comprised of state and 
local government agencies in the region, several large federal employers, a number of TMAs, and 
other partner organizations.  
 
At the early stages of implementation of the TERMs, the Commuter Connections Subcommittee 
elected to include a vigorous evaluation element in the implementation plan for each of the adopted 
TERMs.  The purpose of the evaluation was to develop timely, useful, and meaningful information to 
be used by regional transportation and air quality decision-makers, COG staff, COG program funders, 
and state and local commute assistance program managers to guide sound decision-making about the 
TERMs.   
 
This report summarizes the results of the TERM evaluation activities and presents the transportation 
and air quality impacts of the TERMs.  The report also documents impacts of the commuter assistance 
activities of the Commuter Operations Center, which COG operates to provide a basic level of com-
muter information and ridesharing assistance services throughout the Washington region.  Results 
from this report will be included in the region’s conformity analysis determination. 
 
In June 1997, a consultant team was retained to assist COG to define an evaluation methodology.  This 
methodology was used for the first triennial evaluation of five TERMs.  In 2001 and again in 2004, the 
consultants expanded and enhanced the methodologies, data collection tools, and data sources to ex-
pand the coverage, corroborate assumptions, and enhance the reliability of the evaluation estimates.  
Section 3 presents highlights of the changes made to the methodology in this updated framework.  
Readers who desire additional details on the methodology are directed to the report entitled, “Com-
muter Connections’ Transportation Demand Management Evaluation Project:  Transportation Emis-
sion Reduction Measures (TERMs) Revised Evaluation Framework, July 2002 – June 2005.”  This 
document is available from COG’s Information Center.   
 
The data collection activities recommended in the Evaluation Framework report were undertaken by 
COG or by data collection consultants retained by COG.  This report summarizes the results of the 
evaluation activities and analysis. The report also summarizes the transportation and air quality im-
pacts of commuter assistance activities of the Commuter Operations Center, which COG operates to 
provide a basic level of commuter information and ridesharing assistance services throughout the 
Washington region.  The COC is not an adopted TERM, but is included in this analysis because its 
operation supports the operation of most of the TDM TERMs. 
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ORGANIZATION OF THE REPORT 
This TERM Analysis Report is divided into 11 sections following this Introduction section: 

• Section 2  Overall Summary of Results 
• Section 3  Highlights of Revised Evaluation Methodology 
• Section 4  Telework Resource Center 
• Section 5  Expanded Telework 
• Section 6  Guaranteed Ride Home 
• Section 7  Integrated Rideshare 
• Section 8  Employer Outreach 
• Section 9  Employer Outreach for Bicycling 
• Section 10 Mass Marketing  
• Section 11 Commuter Operations Center 
• Section 12 Conclusions About TERM Impacts 

 
Section 2 summarizes the overall results for each TERM individually and for all TERMs plus the 
Commuter Operations Center collectively.  Section 3 presents highlights of the revised evaluation 
methodology developed in 2004 for the 2002-2005 evaluation period.  Sections 4 through 10 present 
for the each individual TERM, a brief description of the TERM and its purpose, an overview of the 
methodology used to estimate the TERM’s impacts and the data used in the analysis, and a comparison 
of the measured impacts against the goals set for the TERM.  Section 11 presents similar information 
for the Commuter Operations Center.  The final section, Section 12, presents general conclusions from 
the analysis. 
 
Summaries of the calculations of transportation and air quality impacts of individual TERMs also are 
included, in appendices following the body of the report. 
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SECTION 2  OVERALL SUMMARY OF RESULTS 
 
 
The objective of the evaluation was to estimate the reductions in vehicle trips, vehicle miles traveled 
(VMT), and tons of Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOC) resulting from 
the implementation of each regional Commuter Connections TERM between July 2002 and June 2005 
and to compare these measured impacts against the goals established in the TIP for the TERMs.  The 
Revised Evaluation Framework document finalized in March 2001 also recommended that other per-
formance measures be tracked for these TERMs to assess levels of program participation, utilization, 
satisfaction, and cost-effectiveness.  These measures are tracked by Commuter Connections on a 
monthly and annual basis for the TERMs and are reported in other documents. 
 
The impact results for these measures are shown in Table 1 for each TERM individually.  Results for 
all TERMs collectively and for the Commuter Operations Center (COC) are presented in Table 2.  As 
shown, the TERMS combined fell short of the goals set for the TERM programs combined:  -40,575 
vehicle trips reduced, -352,3933 VMT reduced, -0.417 tons NOx, and -0.303 tons VOC reduced.  
 
When the COC results were added to the TERM impacts, it made us some, but not all, of the TERM 
deficit.  The totals for all Commuter Connections programs, compared to the goals, were:  -34,364 
daily vehicle trips, -118,038 daily VMT reduced, -0.264 daily tons of NOx reduced, and -0.242 tons of 
VOC reduced.   
 
Several TERMs met their individual goals, however.  Estimated impacts for Employer Outreach were 
more than four times the goal for this TERM, due to both the large number of employers participating 
and the strong worksite commute programs implemented.  Impacts for Employer Outreach for Bicy-
cling and Integrated Rideshare also were well above the goals, although the goals for these TERMs 
were smaller than that for Employer Outreach.  The COC also exceeded its goal, by more than 300%. 
 
But impacts were considerably below the goals for the Telework Resource Center and Guaranteed 
Ride Home.  Results for the two new TERMs, Expanded Telework and Mass Marketing also missed 
their targets.  
 
The reasons for the shortfalls from the goals vary by TERM and are discussed later in this report in 
individual sections on each TERM.  Shortfalls were generally not due to low numbers of employers 
and/or commuters participating in the TERM programs.  Rather, shortfalls can be attributed primarily 
to goal projection assumptions that appear now to have been overly optimistic regarding the level of 
trip reduction realized by each participating commuter.   
 
The shortfalls in the TRC and Mass Marketing goals could be related, in part, to a difficulty in measur-
ing the impact of advertising influencing commuters’ or employers’ actions that lead to eventual tele-
commuting.  Another possible contributor to both the TRC and Expanded Telework shortfalls is the 
time it takes many employers, especially large employers, to develop telecommute programs.  It is not 
uncommon for employers to spend more than a year to develop and test a telecommute program, prior 
to implementing a broad scale program. 
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Table 1 
Summary of Individual TERM Results (7/02 – 12/04) and Comparison to Goals 

TERM  Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

Telework Resource Center 1) 

2005 Goal 26,200 435,550 0.364 0.198 
Impacts (7/02 – 12/04) 11,129 226,913 0.187 0.097 
Net Credit or (Deficit) (15,071) (208,637) (0.177) (0.101) 

Expanded Telework  

2005 Goal 18,138 303,613 0.254 0.138 
Impacts (7/02 – 12/04) 1,848 36,859 0.030 0.016 
Net Credit or (Deficit) (16,290) (266,754) (0.223) (0.122) 

Guaranteed Ride Home 

2005 Goal 44,070 661,150 0.558 0.312 
Impacts (7/02 – 12/04) 10,137 285,864 0.206 0.091 
Net Credit or (Deficit) (33,933) (375,286) (0.352) (0.221) 

Integrated Rideshare 

2005 Goal 4,070 100,300 0.082 0.041 
Impacts (7/02 – 12/04) 5,074 128,951 0.095 0.045 
Net Credit or (Deficit) 1,004 28,651 0.014 0.004 

Employer Outreach 

2005 Goal 13,100 196,400 0.166 0.093 
Impacts (7/02 – 12/04) 55,006 908,935 0.703 0.356 

Net Credit or (Deficit) 41,906 712,535 0.537 0.264 

Employer Outreach-Bicycling 

2005 Goal 130 510 0.001 0.001 
Impacts (7/02 – 12/04) 419 4,191 0.004 0.002 

Net Credit or (Deficit) 289 3,624 0.003 0.002 

Mass Marketing 

2005 Goal 25,575 375,975 0.318 0.179 
Impacts (7/02 – 12/04) 7,095 129,449 0.100 0.050 

Net Credit or (Deficit) (18,480) (246,526) (.218) (0.129) 

1)  Impact represents portion of regional telecommuting attributable to TRC activities.  Total telecommuting 
credited for conformity is higher than reported for the TRC. 
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Table 2 
Summary of TERM and COC Results (7/02 – 12/04) and Comparison to Goals 

Commuter Connections  
Activity 

Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

 
TERMS (seven TERMs collectively) 

2005 Goal 131,283 2,073,555 1.742 0.960 
Impacts (7/02 – 12/04) 90,708 1,721,162 1.325 0.657 

Net Credit or (Deficit) (40,575) (352,393) (0.417) (0.303) 

Commuter Operations Center 

2005 Goal 2,720 83,204 0.067 0.032 
Impacts (7/02 – 12/04) 8,931 317,560 0.220 0.093 

Net Credit or (Deficit) 6,211 234,356 0.153 0.061 

 

TOTAL TERMS & COC Daily Vehicle 
Trips Reduced 

Daily VMT 
Reduced 

Daily Tons 
NOx Reduced 

Daily Tons 
VOC Reduced 

2005 Goal 134,003 2,156,759 1.809 0.992 
Impacts (7/02 – 12/04) 99,639 2,038,721 1.545 0.750 

Net Credit or (Deficit) (34,364) (118,038) (0.264) (0.242) 
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SECTION 3 HIGHLIGHTS OF REVISED EVALUATION    
METHODOLOGY  

 
 
BACKGROUND 
In 1997, consultants selected by COG developed an evaluation framework to guide the collection and 
analysis of data to estimate the travel and air quality impacts of TDM TERMs adopted by COG’s 
TPB.  This methodology described evaluation objectives, performance measures for each TERM, data 
needs and data collection tools and sources, and analysis and calculation steps to be used to estimate 
travel, air quality, energy, and consumer cost impacts of the TERMs.  The framework also presented 
recommendations for the evaluation schedule, responsibilities, and reporting of results to maintain and 
utilize information produced through the evaluation process. 
 
The methodology developed in 1997 was designed to collect sufficient data, using recognized and ac-
cepted survey and tracking techniques, to allow TERM effectiveness to be measured with confidence.  
But it also was designed to be practical and efficient to undertake.  The first TERM analysis, con-
ducted in the summer of 1999, reinforced the well-established view that data collection and evaluation 
for TDM programs can be challenging, especially when the programs are voluntary.  Reliable data can 
be difficult to assemble, assumptions may need to be made using little data, and many factors outside 
the TDM program can influence results. 
 
The first evaluation made recommendations for several data collection changes that could enhance the 
accuracy, rigor, coverage, and reliability of future TERM evaluations.  A revised methodology was 
prepared in 2001, reflecting these recommendations.  In 2004, following the second triennial evalua-
tion of TERMs, the 2001 methodology was updated to enhance the analysis results for several 
TERMs.  The major change from the 1999-2002 methodology was the addition of the methodology 
for the Mass Marketing TERM.  A seventh TERM, which was not included in the 2004 methodology, 
also is now part of the TERM evaluation. 
 
This section identifies key enhancements that were made to the methodology since the 2002 TERM 
Analysis Report was completed and discusses the overall rigor of the evaluation framework as com-
pared to other regions.  Overall, the Transportation Demand Management evaluation process em-
ployed for this analysis is among the most rigorous and comprehensive in the U.S. 
 
 
EVALUATION METHODOLOGY OVERVIEW 
Evaluation Principles 

Before discussing the methodology changes in the Revised Evaluation Methodology, it is useful to 
review several element of the methodology developed in 1997.  The TERM evaluation process was 
founded on several key evaluation principles that formed the foundation for the Evaluation Framework 
that has guided the process since 1997.  Some of those principles, which have since been adopted by 
other regions evaluating TDM programs, include: 

 

• Provide sound, definitive, and useful information about the results of the program 
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• Assure objective evaluation by using a third-party (other than a funding or implementing agent) 

• Avoid double counting by separating out the impacts of individual program elements or TERMs 

• Report only those impacts associated with the TERMs, and not the combined impacts of the 
TERMs and the basic commuter services that have been in place since the 1970s 

• Follow accepted and recognized evaluation techniques 

• Be rigorous, ongoing, resource efficient, unobtrusive for COG partners, and compatible with re-
gional, state, and national practices  

 
 
Evaluation Methodology Steps 

The evaluation of CC’s TERM program impacts is based on a step-by-step calculation methodology 
that uses a series of “multiplier factors” to estimate several important program impact measures related 
to transportation and air quality benefits.  The methodology calls for these multiplier factors, which 
are developed primarily from survey data, to be applied to a known number of commuters in the popu-
lation that might be influenced or affected by the TERM to make a travel pattern change (population 
base”).  The result of these step-by-step calculations is an estimate of the numbers of vehicle trips, 
VMT, and emissions reduced through the travel pattern changes made by commuters after contact with 
the TERM programs or services. 
 
For most TERMs, the population base is commuters who participate in or use TERM services, al-
though in a few cases, the population is broader, such as all regional commuters.  Thus, this methodol-
ogy requires first an accurate documentation of the participation of employers and commuters in each 
TERM program and an accurate count of other population bases.  This is accomplished primarily by 
program participant tracking performed by Commuter Connections staff and survey results. 
 
As noted earlier, the methodology uses several calculation factors derived from surveys of the popula-
tions of interest.  The five major factors include: 

1) Placement rate (percent of commuters in the population base who shifted to commute alterna-
tives as a result of the TERM)  

2) Vehicle trip reduction (VTR) factor (average number of vehicle trips reduced per day by each 
placement) 

3) Average one-way commute trip distance 

4) Drive alone access percentage (proportion of ridesharers and transit users that drive alone to the 
location where they meet their carpool, vanpool, bus, or train)   

5) Drive alone access distance (distance commuters travel to rideshare/transit meeting points)   

 
These factors are applied within the basic methodology steps listed below to calculate program im-
pacts for each TERM. 

1) Estimate commuter population “base” for the TERM (e.g., all commuters, GRH applicants, 
rideshare matching applicants, kiosk users, Employer Outreach employees, etc.) 

2) Estimate the number of new commute alternative placements – Multiply placement rate by the 
population base for the evaluation period 
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3) Estimate vehicle trips reduced – Multiply number of placements by the Vehicle Trip Reduc-
tion (VTR) factor  

4) Estimate VMT reduced – Multiply number of vehicle trips reduced by average commute dis-
tance 

5) Adjust vehicle trips and VMT for access mode – Discount vehicle trips reduced and VMT re-
duced to account for commuters who drive alone to meet rideshare modes and transit 

6) Estimate NOx and VOC emissions reduced – Multiply adjusted vehicle trips and VMT re-
duced by emissions factors consistent with the regional planning process 

 
These steps were established largely in the 1997-99 evaluation framework developed in 1997 and re-
mained unchanged for the 1999-2002 and 2002-2005 evaluations.  Two other issues should be noted 
as background, because they are critical to understanding the high level of rigor build into the evalua-
tion process: 

• Prior mode is an important variable in this evaluation; a shift of a commuter to commute alterna-
tive mode does not always mean the commuter reduced a vehicle trip.  Vehicle trips are reduced 
only in three cases:  1) if the commuter previously drove alone, 2) if the commuter previously 
used a commute alternative but increased the frequency of use of this mode, or 3) if the commuter 
shifted to a higher occupancy commute alternative (e.g., from carpool to vanpool).  Section 6 de-
scribes the development of vehicle trip reduction (VTR) factors that are used to translate the num-
ber of new commute alternatives placements into the number of vehicle trips reduced, taking into 
account the three change factors listed above. 
 

• For air quality evaluation purposes, it is necessary to know the access mode of ridesharers and 
transit riders.  Access mode refers to the travel mode carpoolers, vanpoolers, and transit riders use 
to travel from home to Park & Ride lots, to other places where they meet their rideshare partners, 
or to the bus stop or train station, if they do not walk or are not picked up at home.  Access mode 
is less important for evaluating travel impacts, because access trips generally account for a small 
portion of the total trip and the alternative mode generally is used in the most congested and long-
est portion of the trip.  However, from an air quality standpoint, a commuter who drives alone to 
the meeting point still makes a vehicle trip and accumulates some drive alone VMT, which must 
be subtracted from the total numbers of vehicle trips reduced and VMT reduced in the air quality 
analysis. 

 
 
 
REVISED EVALUATION FRAMEWORK 
In general, the TERM analysis approaches documented in the 2002 TERM Analysis Report were used 
as the basis for the TERM evaluation methods described used in the 2002-2005 evaluation.  The 2002 
TERM Analysis Report concluded with a few minor recommendations for each TERM regarding en-
hancements to future evaluations.  These enhancements were included, for the most part, in the Re-
vised Evaluation Framework for the current evaluation period (2002-2005).  A brief summary of key 
methodology issues and approaches is presented below for each TERM.  More details of each ap-
proach are presented in Sections 4 – 10, for each individual TERM.   
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• Telework Resource Center (TRC) – The TRC is a resource to help employers and program part-
ners initiate telecommuting programs.  In evaluating telecommuting, several travel changes need 
to be assessed, including:  trip reduction due to telecommuting, the mode on non-telecommute 
days, and mode and travel distance to telework centers.   Telework impacts are estimated from the 
State of the Commute survey, through special surveys and counts made at telecenters, and by sur-
veys conducted of employers directly requesting information from the TRC.  One change from the 
2002 TERM evaluation is the elimination of results of telecommute pilot programs at worksites.  
This component was removed because no further activity was conducted in these programs be-
tween July 2002 and June 2005. 

 
• Expanded Telework – Expanded Telework also is a telework resource for employers, but offers a 

high level of individual assistance to a selected group of employers that already have a telework 
program but are willing to expand their program.  The evaluation for this new TERM estimates the 
number of new teleworkers at assisted worksites and the travel and air quality impacts of new tele-
commuting.  The primary source of data for this TERM is a survey of current and past teleworking 
at assisted sites.  These results are combined with regional data on telecommute frequency, mode 
of travel on non-telework days, and commute travel distance to main workplaces from the State of 
the Commute survey.  

 
• Guaranteed Ride Home (GRH) – The primary goal of GRH is to encourage commuters who drive 

alone to shift to ridesharing, transit, and bike/walk.  However, since past evaluation results show 
that a sizeable portion of GRH applicants already were ridesharing before they applied for GRH 
benefits, the most common benefit of GRH may be the continuation and extension of existing 
ridesharing arrangements, rather than shifts from drive alone.  Thus, the evaluation process for this 
TERM estimates the influence of GRH availability on both mode shifts and duration of rideshar-
ing arrangements.   
 
Two enhancements were made to the GRH methodology as a result of the 2002 TERM analysis.  
The first involves adjusting VMT reductions to discount travel made outside the attainment area.  
The second resulted in the derivation of a single placement rate for both GRH applicants and one-
time exception users.  This change was made because two GRH surveys showed that one-time ex-
ception users had essentially the same travel change patterns as did regular applicants, thus it was 
not necessary to separate them for calculation purposes. 
 

• Integrated Rideshare – This TERM includes two individual components:  1) software upgrades for 
enhanced transit and Park & Ride information and 2) regional information kiosks (InfoKiosks).  In 
the 2002 TERM analysis, the software upgrade component was evaluated using the rideshare ap-
plicant placement surveys conducted annually.  The kiosk component was evaluated using data 
from the regional State of the Commute survey.  These methods were carried over to this 2005 
evaluation as well.  

 
• Employer Outreach – Employer outreach applies a two-faceted approach employing empirical 

data on employer programs and modeled impacts.  The empirical data come from the ACT! data-
base of employer contacts, including information on the type of worksite (e.g., office or non-office 
employment and transit accessibility) and trip reduction strategies being implemented at each 
worksite, and from the Metrochek/SmartBenefits database maintained by the Washington Metro-
politan Area Transit Authority (WMATA).   
 



2005 TERM Analysis Report –Draft June 30, 2005  

 11

These empirical data are used as inputs to the EPA COMMUTER model to project the likely 
change in employee commuting behavior for given change in the employer’s program.  During the 
2002 evaluation period, COG compared the predictive accuracy of the COMMUTER model to 
that of the FHWA TDM Evaluation Model, which was used in the 1997-1999 evaluation.  That 
comparison showed that the COMMUTER model compared favorably to the FHWA model, but 
was easier to use.  Recently, EPA updated several of the predictive coefficients in the model, to re-
flect enhanced recent information on trip reduction effects of financial and employer support pro-
gram strategies.  The updated model was used in this 2005 analysis.  
 

• Employer Outreach for Bicycling – Similarly, the Employer Outreach for Bicycling TERM, added 
during the 1999-2002 evaluation period, uses empirical data from the ACT! database and the 
Commuter Model to project impact results for employer activities.  Additionally, data from fol-
low-up surveys conducted with participants in the regional “Bike-to-Work Day” events are used to 
estimate travel and emission impacts from these events.   

 
• Mass Marketing – This TERM was added following the 2002 evaluation.  The critical issues for 

this TERM are documenting and attributing changes in attitudes and behavior to the mass market-
ing campaign.  This is accomplished using a variety of data sources, including the regional State 
of the Commute survey and Commuter Operations Center tracking data.  Evaluation of this TERM 
requires careful attribution of impacts to Mass Marketing, due to likely overlaps with GRH and 
the Commuter Operations Center. 
 

 
 
NATURE OF THE EVALUATION APPROACH AS COMPARED TO OTHER REGIONS 
The evaluation approach used in the Washington DC region to assess the impact of the TERMs im-
plemented by Commuter Connection has become recognized as among the most comprehensive and 
rigorous in the nation.  Several regions of a similar size and complexity have looked to this evaluation 
as a model and adopted similar approaches.  For example: 

• The evaluation of voluntary trip reduction strategies in Atlanta is using a similar “bottom-up” 
approach to measure the impact of various program elements individually and carefully sum the 
results while avoiding double counting from overlapping program influences.  The TERM 
analysis has been held up as a model for this approach. 

• A comprehensive evaluation of TDM services in Los Angeles County derived unique placement 
rates and VTR factors for the programs being evaluated and estimated the cost per person placed 
and cost per trip reduced of the overall TDM program.  This evaluation also explicitly drew 
from the evaluation experience in Washington DC. 

 
The only other regions that may have data and an evaluation approach comparable to MWCOG’s 
TERM Analysis are Washington State’s Commute Trip Reduction (CTR) program and the regional 
evaluation performed in the Atlanta, GA region.  The CTR program performs its evaluation under a 
legislative mandate and uses data that regulated employers are required to provide.  This shifts some of 
the effort of data collection to employers and allows full capture of data directly from employers, sim-
plifying some data analysis tasks.  In Atlanta, data are collected and analyzed to evaluate regional ride-
sharing, transit and vanpool subsidy programs, and marketing campaigns.  The data collection and 
analysis methods used are similar to those used in the MWCOG evaluation. 
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The key characteristics of the evaluation approach used in metropolitan Washington that have elevated 
or enhanced the state of the practice in TDM evaluation include: 

• The careful avoidance of double counting between program elements 

• The derivation of unique placement rates for each program element and mode 

• The inclusion of placement duration in the calculation of impacts 

• The derivation of empirically-based Vehicle Trip Reduction (VTR) factors to avoid the docu-
ment mistaken assumption that every new placement reduces a full vehicle trip every day 

• The consideration of access mode to a shared ride arrangement to account for cold starts 

 
For these reasons, the users of these evaluative results should feel confident that the reported impacts 
are as accurate and reliable as is reasonably possible and are based on what is widely accepted as one 
of the most comprehensive and rigorous evaluation approaches being used today in the US. 
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SECTION 4 TELEWORK RESOURCE CENTER 
 
 
BACKGROUND 
The TPB adopted the Metropolitan Washington Telework Resource Center (TRC) as a TERM in the 
Fiscal Year 1995-2000 TIP and the TRC was implemented in June 1996.  The purpose of the TRC is 
to provide information, training, and assistance to individuals and businesses to further in-home and 
telecenter-based telework programs.  TRC activities during the past few years have included employer 
and employee telework seminars, preparation and distribution of a telework video and other materials 
included in a telework information kit, and ongoing marketing and outreach initiatives. 
 
 
EVALUATION METHODOLOGY AND DATA SOURCES 
The goal of the TRC is to increase the number of home-based and telework center-based telecommut-
ers in the region, whether full-time or part-time telecommuters.  For 2002-2005, TRC impacts were 
evaluated by calculating the number of telecommuters in the region who used or were influenced by 
TRC services and estimating the number of vehicle trips and VMT they did not make, as a result of 
telecommuting, and the tons of emissions that were reduced by the trip and VMT reductions.  Through 
this method, only impacts that could be traced directly to the TRC were counted in the impacts for this 
TERM as the contribution of the TRC to regional telecommuting.  In other words, it was recognized 
that some telecommuting would have occurred even if the TRC was not in place.   
 
Three TRC components were evaluated, including: 

• Current regional telecommuters who had direct contacts with the TRC (telecommute informa-
tion, seminars, advertising provided by the TRC) during the evaluation period 

• New telecommuters whose employers received assistance from the TRC (brochure/information 
packet, seminar, other direct assistance) during the evaluation period 

• Current telecommuters who used a Metropolitan Washington Telework Center (MWTC) 
 
Data for impacts of these components were obtained from several sources.  The sources and the 
evaluation data collected from each, are described briefly below:   
 
TRC Assistance Survey (new telecommuters at worksites assisted by TRC) 

• Percentage of employers with telecommute programs before and after receiving TRC assistance  
• Percentage of teleworkers at assisted sites before and after receiving assistance 

 
State of the Commute Survey (regional commuters) 

• Number of regional telecommuters and their frequency of telecommuting 
• Telecommute locations – the mix between home-based and telecenter-based telecommuting 
• Average frequency of telecommuting, telecommuters’ commute modes on non-telecommute 

days, and commute distance they traveled on non-telecommute days 
• Telecommuters travel patterns to telecenters 
• Sources of information telecommuters had used to learn about telecommuting 
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Telecenter Occupancy and Telecenter Teleworker Surveys (MWTC telecommuters) 

• Number of teleworkers at the centers on an average day 
• Average telecommute frequency of teleworkers (the number of days teleworked per week) at the 

telecenter and at other locations 
• Teleworkers travel mode and travel distance to telecenter 
• Teleworkers travel mode and travel distance to main worksite (non-telecenter days) 

 
 
Using results from these surveys and records, the number of telecommuters who had either direct or 
indirect (through their employers) contact with the TRC during the evaluation period were estimated 
and divided into “home-based,” “MWTC-based,” and “other telecenter-based” groups.  These num-
bers of telecommuters were then multiplied by the average VTR factors, as identified by the appropri-
ate survey data, to obtain the number of vehicle trips reduced by their telecommuting.   
 
For this TERM, VTR factors accounted for both the average telecommute frequency of the groups as 
well as their commute modes on telecommute days (telecenter commuters) and non-telecommute days 
(all telecommuters).  The VTR factor for  home-based telecommuters was 0.38 daily trips reduced per 
telecommuter, reflecting the part-time (1.29 days per week average) telecommute frequency and the 
elimination of vehicle trips for telecommuters who drove alone, carpooled, or vanpooled on non-
telecommute days.  VTR factors were smaller for telecenter-based telecommuters, because the major-
ity of these telecommuters drove alone to the telecenter.  Thus they did not reduce (and in some cases 
increased) the number of vehicle trips they made on an average day.  However, the benefit of their 
telecommuting was in the reduction of VMT on telecenter days. 
 
The VMT reduced by telecommuting was calculated for home-based telecommuters by multiplying 
the number of daily vehicle trips reduced by the average commute distance.  In the case of telecenter 
telecommuters, the VMT reduced was calculated by multiplying the number of telecommuters on an 
average day by the reduction of VMT for a telecommute day (travel distance to main work location 
minus travel distance to telecenter).   
 
Tons of emissions removed were calculated by multiplying vehicle trip and VMT reductions by 2005 
emission factors developed for NOx and for VOC for the region.  Appendix 1 details the calculations 
made to estimate impacts for the TRC TERM. 
 
 
TELEWORK RESOURCE CENTER SUMMARY OF GOALS AND IMPACTS 
 
The results of the calculations for TRC are shown in Table 3 below, along with the goals established 
for the TERM in the TIP.  The net credits or deficits, which were equal to the impacts minus goals, 
also are shown.  
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Table 3 
TRC Goals, Estimated TRC Impacts, and Estimated Regional Telecommute Impacts 

 Regional TRC TRC 
  TC Impacts Goal Impact*  

• Number of telecommuters 318,130 21,600 29,866 
• Daily vehicle trips reduced 120,393 26,200 11,129 
• Daily VMT reduced  2,400,894 435,550 226,913 
• Daily tons NOx reduced 1.983 T 0.364 T 0.187 T 
• Daily tons VOC reduced 1.030 T 0.198 T 0.097 T 

* Impacts through December 2004 
 

Impacts vs Goals 

Participation Benefit (net over or (under) goal): Telecommuters:  8,266 
 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  (15,071) 
 VMT:  (208,637) 

 
Emission Benefit (net over or (under) goal): NOx:  (0.177 tons per day) 
 VOC:  (0.101 tons per day) 

 
 
As shown, in 2005, approximately 318,100 regional workers were telecommuting at least occasion-
ally, about 12.8% of the total regional workforce.  This number of teleworkers represented an increase 
of 210% over the 1996 baseline of 150,900 teleworkers.  Telecommute growth is likely the result of 
several factors, including the use of teleworking by employers to recruit and retain employees in a 
very competitive labor market.  Increasing traffic congestion in the Washington region also might 
have prompted some commuters to work at home or at a telework center or employer satellite center to 
avoid fighting traffic.  Finally, the desire of employees for a better balance of work and family, a trend 
occurring nationally, and greater affordability of sophisticated technology, also might have contributed 
to the growth in telecommuting. 
 
The TRC’s expected contribution to regional teleworking is shown in the second column of Table 3 
and the impacts are shown in the third column.  The TRC exceeded by 8,266 the goal for the number 
of teleworkers expected from TRC activities.  But the TRC impacts for trip, VMT, and emission re-
ductions were below the TRC goals for these measures.  This is primarily because the goal calculation 
assumed a telecommute frequency much higher than the 1.29 days per week actually estimated for 
2004 from State of the Commute Survey data.  Additionally, the regional goal calculation assumed 
that all telecommuters would eliminate trips on telecommute days, but only about 74% of the tele-
commuters drive alone on non-telecommute days, thus only these trips and VMT were counted in this 
evaluation as having been eliminated. 
 
As shown in Table 3, the TRC was responsible for a portion of, but not all of, the regional telecom-
muting.  The TRC is credited with about one tenth of the number of teleworkers and regional telework 
impacts.  One possible area in which the TRC’s contribution to the regional telecommute impacts 
could have been undercounted is in the area of regional telecommute advertising.  The State of the 
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Commute Survey indicated that about five percent of telecommuters mentioned the TRC as a source of 
their telecommute information.  These telecommuters were credited to the TRC contribution. 
 
But an additional five percent said they learned of telecommuting through “advertising,” newspaper 
ads, or “other website.”  Although these sources were not necessarily controlled by Commuter Con-
nections, the TRC has advertised consistently and broadly about telecommuting via radio, television, 
print media, and the internet.  So this response likely indicates additional telecommuters who learned 
about telecommuting from outreach and promotion conducted by Commuter Connections.  Because 
the source of the advertising could not be clearly documented, only a share of these commuters (1.7% 
of total teleworkers) was credited to the TRC. 
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SECTION 5 EXPANDED TELEWORK 
 
 
BACKGROUND 
The TPB adopted the Expanded Telework TERM in the 2003-2007 TIP and the TRC was imple-
mented in July 2004.  The purpose of the Expanded Telework TERM is to provide an enhanced level 
of telework program assistance to selected, large employer to encourage them to implement a signifi-
cant worksite telework program.  This assistance is provided on-site to the employers by telework con-
sultants and MWCOG staff and is tailored to the specific needs and conditions of each employer. 
 
 
EVALUATION METHODOLOGY AND DATA SOURCES 
The goal of Expanded Telework is to increase the number of home-based and telework center-based 
telecommuters at the selected worksites.  For 2002-2005, Expanded Telework impacts were evaluated 
by calculating the number of new telecommuters at the participating worksites and estimating the 
number of vehicle trips and VMT they did not make, as a result of telecommuting, and the tons of 
emissions that were reduced by the trip and VMT reductions.   
 
Data for these impacts were obtained from two primary sources, a survey of participating employers 
and the 2004 regional State of the Commute survey.  First, participating employers were surveyed to 
determine the total employees at the worksites, the number of telecommuters before the assistance and 
the number of telecommuters after the assistance was provided.  Second, the State of the Commute 
survey was used to estimate additional calculation variables to estimate travel and emissions impacts 
of telecommuting.  These variables included: 

• Distribution between home-based and telecenter-based telecommuting 
• Average frequency of telecommuting, telecommuters’ commute modes on non-telecommute 

days, and commute distance they traveled on non-telecommute days 
• Telecommuters travel patterns to telecenters 

 
The employer survey was used to identify the number of new telecommuters.  This number was then 
multiplied by the average VTR factors, as identified from SOC survey data, to obtain the number of 
vehicle trips reduced by their telecommuting.   
 
For this TERM, VTR factors accounted for both the average telecommute frequency of the groups as 
well as their commute modes on telecommute days (telecenter commuters) and non-telecommute days 
(all telecommuters).  The VTR factor for  home-based telecommuters was 0.38 daily trips reduced per 
telecommuter, reflecting the part-time (1.29 days per week average) telecommute frequency and the 
elimination of vehicle trips for telecommuters who drove alone, carpooled, or vanpooled on non-
telecommute days.  The VTR factor was smaller for telecenter-based telecommuters, because the ma-
jority of these telecommuters drove alone to the telecenter.  Thus they did not reduce (and in some 
cases increased) the number of vehicle trips they made on an average day.  However, the benefit of 
their telecommuting was in the reduction of VMT on telecenter days. 
 
The VMT reduced by telecommuting was calculated for home-based telecommuters by multiplying 
the number of daily vehicle trips reduced by the average commute distance.  In the case of telecenter 
telecommuters, the VMT reduced was calculated by multiplying the number of telecommuters on an 
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average day by the reduction of VMT for a telecommute day (travel distance to main work location 
minus travel distance to telecenter).   
 
Tons of emissions removed were calculated by multiplying vehicle trip and VMT reductions by 2005 
emission factors developed for NOx and for VOC for the region.  Appendix 2 details the calculations 
made to estimate impacts for the TRC TERM. 
 
 
EXPANDED TELEWORK SUMMARY OF GOALS AND IMPACTS 
The results of the calculations for Expanded Telework are shown in Table 4 below, along with the 
goals established for the TERM.  The net credits or deficits, which were equal to the impacts minus 
goals, also are shown.  
 

Table 4 
Expanded Telework Goals and Estimated Impacts 

 Exp TW Exp TW 
      Goal Impact* 

• Number of telecommuters N/A 4,884 
• Daily vehicle trips reduced 18,138 1,848 
• Daily VMT reduced  303,613 36,859 
• Daily tons NOx reduced 0.254 T 0.030 T 
• Daily tons VOC reduced 0.138 T 0.016 T 

* Impacts through December 2004 
 

Impacts vs Goals 

Participation Benefit (net over or (under) goal): Telecommuters:  N/A 
 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  (16,290) 
 VMT:  (266,754) 

 
Emission Benefit (net over or (under) goal): NOx:  (0.223 tons per day) 
 VOC:  (0.122 tons per day) 

 
 
Expanded Telework missed the goals by a sizeable margin, achieving approximately 10% of the goal 
for each impact measure.  As for the TRC, the goals for this TERM assumed a telecommute frequency 
higher than the 1.29 days per week observed in the 2004 SOC survey.  Further, the goal assumed all 
telecommuters would eliminate trips on telecommute days, but only about 74% of the telecommuters 
drive alone on non-telecommute days, thus only these trips and VMT were counted in this evaluation 
as having been eliminated. 
 
Another possible contributor to the Expanded Telework shortfall is the time it takes to establish a cli-
ent relationship with an employer and the time it takes many employers, especially large employers, to 
develop telecommute programs.  The start-up for this TERM required MWCOG and its consultants to 
identify and contact selected employers and persuade them to participate in the program.  Then, the 
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consultants worked individually with each employer to identify and implement site-specific recom-
mendations.  As previously mentioned, it is not uncommon for employers to spend more than a year to 
develop telecommute programs, prior to implementing a broad scale program.  This TERM is rela-
tively new, implemented only one year ago.  Thus, the next triennial evaluation could show much en-
hanced results for this TERM. 
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SECTION 6 GUARANTEED RIDE HOME 
 
 
BACKGROUND 
The regional Guaranteed Ride Home (GRH) program was adopted by the TPB in the Fiscal Year 
1995-2000 TIP to eliminate a major barrier to using alternative modes, commuters’ fear of being with-
out transportation in the case of an emergency.  The program provides up to four free rides home per 
year in a taxi or rental car in the event of an unexpected personal emergency or unscheduled overtime.  
When the program was implemented, it was offered to commuters who used alternative modes three or 
more times per week and who would register with Commuter Connections for GRH.  In January 1999, 
to encourage additional participation, the program guidelines were changed to require use of alterna-
tive modes only two days per week.  This new rule was in place throughout the entire 2002-2005 
evaluation period. 
 
 
EVALUATION METHODOLOGY AND DATA SOURCES 
The transportation and emissions impacts of the GRH program were measured through data from the 
GRH survey conducted in the spring of 2004.  This survey polled 1,000 commuters who had regis-
tered for GRH at some point between 2001 and 2004, both those currently registered at the time of the 
survey and those who were “past registrants.”  Additionally, commuters who had not registered for the 
program, but had taken a “one-time exception trip” were included in the survey sample. 
 
The survey asked detailed questions needed to define changes commuters made in their travel behav-
ior during their participation in GRH and the influence of GRH on these changes.  Information col-
lected from all respondents, included, among other elements: 

• Commute patterns:  current mode and previous mode (if commuter made a mode shift), fre-
quency of mode use, travel distance, access mode to rideshare/transit pick-up point, and pool 
occupancy 

• Permanence of mode changes:  whether change was continued (still in effect) or temporary 
(commuter had reverted to the original mode)  

• Importance of GRH to commuters’ decisions to start or continue use of alternative modes 

 
Data from the GRH surveys were used to estimate the calculation multipliers needed to estimate vehi-
cle trips, VMT, and emissions reduced as a result of GRH; placement rate, VTR factor, travel distance, 
and emission factors.   These multipliers were estimated for two sub-groups in the GRH population.  
The first sub-group included respondents who both live and work within the Washington, DC Metro-
politan Statistical Area (MSA); that is within the 12-jurisdiction area covered by the TERM evalua-
tion.  The second group included respondents who work within the MSA but live outside it.   
 
This distinction was made because applicants who live outside the MSA traveled a portion of their 
VMT outside the MSA.  During the evaluation, it was decided that the VMT for these “out of MSA” 
applicants should be discounted to credit VMT reduction only for the portion that occurred within the 
MSA.  Approximately 19% of the total participants lived outside the MSA.  
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For both sub-groups of survey respondents, the GRH placement rate, that is, the percentage of respon-
dents who registered for GRH and made a mode shift to an alternative mode was calculated.  The du-
ration of alternative mode placement was 45 months, longer than the entire evaluation period.  Thus, 
for purposes of the analysis, all placements were considered “continued placements,” that is they made 
a shift to an alternative mode and did not return to the previous mode.  Overall, the continued place-
ment rate for GRH was calculated as greater than 50%.  The two sub-group populations had the fol-
lowing placement rates: 

• Within MSA 50.5% 
• Outside MSA  51.8% 

 
To determine the number of commuters placed in alternative modes between July 2002 and June 2005, 
these placement rates were multiplied by the total number of commuters who participated in GRH dur-
ing that time period, 23,215, divided into the two sub-groups:  18,827 within the MSA and 4,388 out-
side the MSA.  This calculation resulted in 9,508 placements from within the MSA and 2,273 place-
ments from outside the MSA.   
 
These placement figures were then multiplied by GRH VTR factors derived from the survey data to 
estimate the number of vehicle trips reduced.  The placement rates for the two sub-groups were as fol-
lows: 

• Within MSA 0.91 vehicle trips reduced per placement 
• Outside MSA  0.81 vehicle trips reduced per placement 

 
As noted earlier, VTR factors represent the average number of vehicle trips reduced by a new alterna-
tive mode placement.  They combine the vehicle trip reduction contributions of various types of mode 
changes, such as from transit to rideshare, drive alone to transit, and drive alone to carpool, each of 
which reduces a different number of vehicle trips per day, into one number.  VTR factors of 0.91 and 
0.81 indicate a significant number of the changes were to higher occupancy modes, such as transit, 
and/or were shifts from drive alone to alternative modes.  
 
Next, VMT reduced by GRH was calculated by multiplying the numbers of vehicle trips reduced by 
the average trip length for GRH commuters who made a shift to an alternative mode.  The one-way 
trip distance for the within MSA respondents was 28.2 miles.  The actual one-way distance for the 
outside MSA respondents was an average of 52.0 miles.  To discount the distance credited to the out-
side MSA respondents, their one-way travel distance was set equal to that of the distance for the 
within MSA respondents.  This resulted in a loss of 23.8 one-way miles per trip for each outside-MSA 
respondent.  The VMT calculation reflected the following: 
 

(8,652 within MSA trips reduced + 1,841 outside MSA trips reduced) x 28.2 miles per trip 

= 295,905 VMT reduced 

 
Estimates of NOx and VOC reductions were calculated using regional emission factors, as described 
for the TRC.  Details of these calculations are shown in Appendix 3. 
 
 
GUARANTEED RIDE HOME SUMMARY OF GOALS AND IMPACTS 
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Table 5 presents the transportation and emission impact results for GRH and compares the results 
against the goals established for the TERM.   

Table 5 
Guaranteed Ride Home Goals and Estimated Impacts 

 TERM Estimated 
  Goal   Impacts** 

• Number of GRH participants* 35,000 30,907 
• Applicants during evaluation period   N/A 23,215 
• Daily vehicle trips reduced 44,070 10,137 
• Daily VMT reduced  661,150 285,864 
• Daily tons NOx reduced 0.558 T 0.206 T 
• Daily tons VOC reduced 0.322 T 0.091 T 

* Number of participants currently enrolled in GRH.   
** Impacts through December 2004 

 
Impacts vs Goals 

Participation Benefit (net over or (under) goal): Participants:  (4,093) 
  
Transportation Benefit (net over or (under) goal): Vehicle Trips:  (33,933) 
 VMT:  (375,286) 

 
Emission Benefit (net over or (under) goal): NOx:  (0.352 tons per day) 
 VOC:  (0.221 tons per day) 

 
 
 
The number of commuters participating in GRH in December 2005 equaled about 88% of the partici-
pant goal, but the vehicle trip reduction impact for GRH was only about 23% of the goal.  VMT im-
pacts and emissions reduced also fell short of the goals.  The goals were based on regional focus 
groups data, which estimated commuters’ level of interest in various “model” GRH programs, with 
various combinations of program benefits and requirements.   
 
The focus group results suggested that about five percent of drive alone commuters would switch 
modes if GRH was available and that most of the interest would be outside the central portion (District 
of Columbia, Alexandria, and Arlington) of the metropolitan area  Additionally, COC staff estimated 
that it would take eight years for the program to reach full potential.  December 2005 represented the 
end of the eight year period. 
 
The GRH impacts were less than expected in part because the goal assumed that all participants would 
be new alternative mode users.  In fact, only 26% of participants said they were driving alone prior to 
hearing about/registering for GRH.  The regional goal used a VTR factor of 1.26, which assumed that 
nearly all placements would have shifted from drive alone to alternative modes.  The actual VTR fac-
tors of 0.91 and 0.81 reflect the fact that a portion of the commuters who shifted modes shifted from 
one alternative to another, rather than from driving alone. 
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GRH came much closer to reaching the VMT goal (43%), because the actual travel distance of GRH 
participants, 28.2 miles one way, is nearly twice the projected average of 15.0 miles.  This shows that 
GRH was more important to longer-distance commuters than was expected at the time the goal was 
developed.  
 
Finally, note that the GRH results were adjusted to eliminate double counting due to overlap between 
GRH and the Mass Marketing TERM.   As described more fully in Section 10 (Mass Marketing), a 
portion of the GRH program’s impacts were assigned to the Mass Marketing TERM to recognize that 
some GRH applicants were influenced to contact Commuter Connections and apply for GRH after 
they heard a Mass Marketing ad.   
 
Approximately eight percent of the total new GRH applicants were assigned to Mass Marketing.  This 
share equals about three percent of the total GRH impacts.  To avoid double counting of impacts, this 
MM share was subtracted from the base GRH impacts.  The impacts shown in Table 5 account for the 
adjustment and reflect the net GRH impacts. 
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SECTION 7 INTEGRATED RIDESHARE 
 
 
BACKGROUND  
The third TERM, Integrated Rideshare, was adopted by the TPB in the FY1995-2000 TIP.  This 
TERM has two components: 

1. Information Kiosks - Implement traveler information kiosks in the District of Columbia and in 
Northern Virginia.1 

2. Software Upgrades - Upgrading and maintaining the regional ridematching system to include 
integrated transit information, information on HOV lanes, Park & Ride lots, and telecommuting, 
and to provide full-service commuter information through traveler information kiosks. 

 
The goal of this TERM is to improve the quality and delivery of alternative mode information prod-
ucts to commuters and, by providing transit and telecommute information to all commuters who re-
ceived a matchlist, to encourage commuters to try transit and park & ride lots, even if they did not 
have these options in mind when they requested assistance from Commuter Connections.   
 
The software upgrade portion of the TERM was implemented in October 1998.  The InfoExpress trav-
eler kiosks, were launched in January 1998.  Kiosks were placed permanently at two locations in the 
District of Columbia and at seven locations in Northern Virginia.  Two mobile kiosks, one in the Dis-
trict of Columbia and one in Northern Virginia have been temporarily installed at various sites.  In 
addition, Fairfax County has placed Commuter Connections’ ridematch applications on its Community 
Residence Information System kiosks. 
 
The kiosks offer self-service transit schedules and maps and other commute information.  Commuters 
also can apply for ridematching and for the regional GRH program through the kiosk.  Requests for 
ridematches and other information offered by Commuter Connections but not immediately available 
through the kiosks are then e-mailed directly to the Commuter Operations Center for service delivery.   
 
The kiosks also offer information on weather, real-time traffic, and maps & guides.  InfoExpress ki-
osks located at retail locations in Fairfax County also provide local county information.  Kiosks lo-
cated at retail centers also offer retail information such as maps and lists of special events occurring at 
the sites.  Since they were installed, several design improvements have been made to enhance the ease 
of use and attractiveness of the displays.   
 
 
EVALUATION METHODOLOGY AND DATA SOURCES 
Information Kiosks 

It is technologically easy to track the number of kiosk users for various information screens, but very 
difficult to follow-up with users to determine their use of the information they received because kiosk 
use is largely anonymous.  Commuter Connections had contact names and phone numbers for only 

                                                           
1 The State of Maryland elected to implement a Transportation Emission Reduction Program (TERP) which in-

cluded a kiosk component separate from the regional kiosk program. 
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tiny fraction of kiosk users recorded between July 2002 and December 2004.  Users who were known 
had submitted an on-screen Commuter Connections application for a ridematch and/or GRH, com-
pleted the on-line survey and included their names and phone numbers, and/or registered with one of 
the kiosk “ambassadors” who assisted users during promotions held at the major retail locations.   
 
In past years, Commuter Connections conducted annual surveys of commuters for whom contact in-
formation was available.  But because the kiosks allow users to obtain some information, notably tran-
sit schedules and maps, without any further contact with Commuter Connections, it was important to 
try to capture kiosk use and mode change information for these commuters as well.  To accomplish 
this objective, a survey module regarding use of kiosks was included in the 2004 State of the Com-
mute survey.  This survey asked commuters about the following information: 

• Use of the InfoKiosks to obtain travel or commute information 
• Changes in travel pattern or trial use of alternative mode after receiving information 
• Mode used prior to making the change 
• Duration of the change 
• Commute distance 

 
About 1.5% of the commuters surveyed in the State of the Commute survey had used a kiosk to obtain 
transportation information.  This represented approximately 34,900 regional commuters.  And about 
17% of these commuters said they tried or started using an alternative mode with information they re-
ceived from the kiosk (placement rate).  A VTR factor of 1.60 was calculated for these commuters.  
This high VTR factor, relative to factors for many other TERMs, was due to the substantial use of the 
kiosks to obtain and use transit information; nearly half (78%) of the commuters who used a kiosk said 
they obtained transit route or schedule information. 
 
Vehicle trips reduced through the use of the kiosk was calculated by multiplying this kiosk VTR factor 
by the number of kiosk placements.  Finally, as with TRC and GRH, daily VMT reduced was calcu-
lated by multiplying the number of vehicle trips reduced by average trip distances calculated from the 
kiosk survey (19.6 miles per one-way trip).  Emission reduction was calculated by multiplying vehicle 
trips and VMT reduced by the 2005 regional emission factors.  Calculation details for kiosk impacts 
are presented in Appendix 4. 
 
 
Software Upgrades 

Impacts of the software upgrades were assessed using data from three rideshare placement surveys, 
conducted in November 2002, November 2003, and November 2004.  These surveys assessed changes 
commuters made after receiving a ridematch or other commute service from Commuter Connections.  
Respondents were asked if they remembered receiving transit and/or park & ride information on a 
matchlist and if they used the information to make any travel changes.  The data from the three sur-
veys were weighted by the number of applicants from among which the survey samples were chosen 
in the three years to obtain weighted averages. 
 
The surveys showed that 5.3% of applicants used the transit and/or P&R information to shift to an al-
ternative mode.  More than half (3.2% of 5.3%) said they continued using the alternative mode.  The 
remaining respondents (2.1% of 5.3%) said they used the new alternative only temporarily.  These 
percentages equal the continued (3.2%) and temporary (2.1%) placement rates for software upgrades. 
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To estimate vehicle trips reduced, placement rates were multiplied by the 113,146 commuters who 
applied to Commuter Connections or received follow-up assistance from Commuter Connections dur-
ing the evaluation period and by the VTR factors derived from the placement surveys for commuters 
who used the information provided.  These VTR factors were 0.51 for continued and 0.37 for tempo-
rary placements.  Temporary placements were discounted to reflect their short duration of five weeks. 
 
VMT reductions were estimated by multiplying the number of trips by the average trip lengths calcu-
lated from the placement surveys (35.4 miles per trip for continued placements and 34.8 miles per trip 
for temporary placements).  Emission reduction was calculated using trip-based and VMT-based 2005 
regional emission factors.  Calculation details for the software upgrade are shown in Appendix 5. 
 
 
INTEGRATED RIDESHARE SUMMARY OF GOALS AND IMPACTS 
Shown in Table 6 below are the evaluation results for the two components of the Integrated Rideshare 
TERM and their associated goals.  As shown, the kiosks component met its individual goals for all 
impact measures.  Software upgrades achieved 93% of the vehicle trip reduction goal but exceeded the 
VMT goal by 20%.   
 

Table 6 
Integrated Rideshare Goals and Estimated Impacts 

 TERM Estimated 
  Goal   Impacts*  
Kiosks 

• Daily vehicle trips reduced 2,035 3,197 
• Daily VMT reduced  50,150 62,655 
• Daily tons NOx reduced 0.041 T 0.052 T 
• Daily tons VOC reduced 0.020 T 0.027 T 
 

Software Upgrades 
• Daily vehicle trips reduced 2,035 1,877 
• Daily VMT reduced  50,150 66,296 
• Daily tons NOx reduced 0.041 T 0.044 T 
• Daily tons VOC reduced 0.020 T 0.018 T 
 

Total (Kiosks and Software Upgrades) 
• Daily vehicle trips reduced 4,070 5,074 
• Daily VMT reduced  100,300 128,951 
• Daily tons NOx reduced 0.082 T 0.095 T 
• Daily tons VOC reduced 0.041 T 0.045 T 

* Impacts through December 2004 
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Impacts vs Goals 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  1,004 
 VMT:  28,651 

 
Emission Benefit (net over or (under) goal): NOx:  0.014 tons per day 
 VOC:  0.004 tons per day 

 
 
Integrated Rideshare as a whole exceeded the goals by about 25%.  The largest portion of the vehicle 
trip impact came from kiosk use, but because placements from software upgrades traveled much far-
ther on average than did kiosk placements, VMT reductions were approximately equally divided be-
tween software upgrades and kiosks.   
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SECTION 8 EMPLOYER OUTREACH 
 
 
BACKGROUND 
The Employer Outreach TERM was adopted by the TPB in the Fiscal Year 1995-2000 TIP.  This pro-
gram provides regional outreach to encourage private sector employers voluntarily to implement TDM 
strategies that will contribute to reducing vehicle trips to their worksites.   
 
The program was designed to increase outreach efforts in ten jurisdictions located in the region.  Sev-
enty percent of the funds received by COG for the Employer Outreach program element is passed-
through to the jurisdictions for implementation of the program.  Sales training and support as well as 
technical training on the regional sales contact management database and overall administration are 
provided by Commuter Connections.   
 
  
EVALUATION METHODOLOGY AND DATA SOURCES 
Two variables are important for assessing the impacts of a TDM employer outreach program.  First is 
the number of employers offering TDM services and the level of effort and commitment by the em-
ployer; that is the extent of the TDM programs they implement.  Second is the level of employee par-
ticipation in alternative modes as a result of the program.  These two variables are strongly linked, as 
other TDM effectiveness research has shown.  Higher levels of employer effort can be expected to 
offer greater incentive to employees to use alternative modes, leading to reductions in vehicle trips, 
VMT, and emissions.   
 
The first of these variables was assessed through data collected by Commuter Connections from two 
sources.  First, following sales and outreach contacts with employers, Employer Outreach jurisdiction 
sales representatives documented the levels of programs implemented by their employer clients in the 
ACT! contact management database maintained by Commuter Connections.  The Employer Outreach 
program specified services employers offered, for example, transit subsidy, information/promotions, 
Guaranteed Ride Home, etc. 
 
The Employer Outreach program defined four levels of employer effort:  Bronze (Level 1), Silver 
(Level 2), Gold (Level 3), and Platinum (Level 4), distinguished by the expected increasing trip reduc-
tion effectiveness of the services offered and the commitment of the employer, as shown below. 

• Bronze (Level 1) programs offer only commute information.   

• Silver (Level 2) programs offer the services of an Employee Transportation Coordinator 
(ETC) and information, and include one or more of:  preferential parking, carpool/vanpool 
formation meetings, bike racks or lockers, transportation fairs, informal telework, and alterna-
tive work hours.  

• Gold (Level 3) programs include, in addition to the Silver services, services such as financial 
incentives or parking “cash out”, formal telework programs, parking fees, on-site ridematch-
ing, employees shuttles to transit stations, showers and lockers for bikers, and company van-
pools.   
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• Platinum (Level 4) programs include two or more of the Gold program components and ac-
tively promote the program. 

 
In December 2004, the ACT! database included 512 employers with programs that met the Level 3 or 
4 definitions.  About half (254) of these employers had 100 or more employees at their worksites.  The 
remaining 258 employers had fewer than 100 employees at the worksites.   
 
These Level 3 and 4 employers served as the primary employer population on which the regional im-
pact evaluation of Employer Outreach was based.  Level 1 and 2 employers were not included in the 
original regional impact calculation because their level of impact would be very small due to the lack 
of incentives or enhanced commute alternatives.     
 
A second group of 113 private employers with 100 or more employees, supplemented the employers 
included in the ACT! database.  These employers were not part of the Commuter Connections Em-
ployer Outreach program but were participating in the regional Metrochek transit discount program.  
A list of the employers participating in this program and the number of employees at each site was 
obtained from the Washington Area Metropolitan Transit Authority (WMATA), which administers the 
program.   
 
 
Jurisdiction Sales Representatives  

The second variable in the impact evaluation, employees’ response to the services offered, was more 
difficult to obtain.  Starting mode split data were available for 163 of the program employers that had 
conducted a baseline commuter survey prior to implementing the TDM program.  But as is typical for 
voluntary programs, only a few had conducted a follow-up survey by the time the evaluation data were 
being collected.  Because baseline data were available, but post-program survey data were not, the re-
searchers elected to estimate employee behavior changes using the US EPA’s COMMUTER Model, 
which estimates worksite mode shifts from inputs on starting mode split and TDM program compo-
nents.   
 
This was the same methodology as was used in the 2002 evaluation, except that a new version of the 
COMMUTER model replaced the version used in the 2002 evaluation.  EPA recently updated several 
of the predictive coefficients in the model, to reflect enhanced recent information on trip reduction 
effects of financial and employer support program strategies.  These changes slightly reduced the im-
pact of financial strategies on mode choice, resulting in slightly lower trip reductions from the 2002 
model.  
 
The COMMUTER model requires several “scenario” inputs, including starting mode split.  Thus, the 
Level 3 and Level 4 employers in the ACT! database were divided into groups of employers that were 
expected to have similar starting conditions and whose employees were expected to demonstrate simi-
lar responses to TDM program services.  These similar employers were then combined for analysis 
purposes.  Employers were first characterized by two employer/site variables:  1) type of employer, 
either office or non-office, and 2) availability of transit service:  low, moderate, or high.  Low transit 
was defined as limited bus service within ½ mile of the worksite.  Moderate transit included a higher 
level of frequency and route availability.  To be designated as a “high transit” employer, the site had to 
be within ½ mile of a Metrorail station and have access to a significant level of bus service. 
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For each of the six combination of these two variables, for example, non-office employers with high 
transit and office employer with moderate transit, an average mode split was calculated from the base-
line survey data of employers in that employer group that had conducted commuter surveys. Addition-
ally, the Average Vehicle Ridership (AVR) was calculated for each group. 
 
Employers in each of the six categories were further divided by the specific elements in their commute 
program.  For example, all employers that offered a particular package of services, for example transit 
subsidies, telework, commute information, and alternative mode support services (e.g., GRH and pref-
erential parking) were grouped together.  These employers were kept apart from employers that of-
fered, for example, transit subsidies, shuttles, and vanpools.  For each of the total “package” group-
ings, the total number of employees at all worksites in the category was then calculated, making each 
category essentially equivalent to a single employer.  One hundred twenty-three combinations of em-
ployer type (e.g., non-office, high transit) and program service packages were identified.   
 
For each of the 123 employer and program level combinations, the starting mode split and Average 
Vehicle Ridership (AVR) were input to the COMMUTER model, along with other information about 
the program service information.  The model was then used to calculate the final mode split, final 
AVR, and average percentage trip reduction that would be expected following implementation of the 
various program combinations.   
 
Next, starting and ending AVRs were used to calculate starting and ending vehicle trips and the num-
ber of vehicle trips reduced was calculated by subtracting ending trips from starting trips.  VMT re-
duced was estimated by multiplying the vehicle trips reduced by an average regional one-way trip 
length for all commuters, 16.5 miles, calculated from the 2005 State of the Commute Survey.  Emis-
sions reduced were calculated by multiplying trips and VMT reduced by 2005 regional emission fac-
tors.  Appendix 6 provides details of the calculations of impacts for the Jurisdiction Sales Representa-
tives component of Employer Outreach. 
 
 
Metrochek  

The COMMUTER Model also was used to estimate trip reduction for employers that participated in 
Metrocheck but were not included in the ACT! database.  The number of large (100 or more employ-
ees), private employers participating in Metrochek and the number of their employees currently re-
ceiving Metrochek were obtained from WMATA.  To avoid double counting employers captured 
through the jurisdiction sales representatives, WMATA’s list was compared to the ACT! database and 
duplicates were eliminated from the Metrochek list.  
 
The remaining 70 employers were then classified in the same six employer/site classifications (of-
fice/non-office, high/moderate/low transit) that were used for employers in the ACT! database.  Start-
ing mode split data were not available for these employers, so the groups were assigned mode splits 
equivalent to those calculated for the EO-jurisdiction representative component.  A weighted average 
mode split and weighted average AVR were then calculated for these employers, based on the number 
of employees in each of the six categories. 
 
The Metrochek data files did not indicate what commuter assistance services, other than Metrochek, 
these employers offered, so this information was obtained through a May 2005 survey of Metrochek 
employers.  The results of this survey are described in a report entitled “Metrochek Survey Results 
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2005.”  Because these results were obtained from a sample of Metrochek employers, rather than from 
the specific 70 employers that were included in the analysis, the program service combinations to be 
tested were distributed among the analysis employers based on the percentage occurrence of the pro-
gram in the survey.  For example, if 10% of the employers surveyed offered transit and carpool infor-
mation and compressed work schedules, in addition to Metrochek, 10% of the employees in the analy-
sis set were assigned to this program combination category.  The Metrochek database did include the 
subsidy amount offered by the employer.  The average value was $73 per month, thus this value was 
assigned as the transit subsidy value in each program package.  Ten combination packages were iden-
tified. 
 
From this point, the evaluation methodology mirrored that used for the ACT! database employers.  
Appendix 7 details the impact calculations for Metrochek. 
 
 
EMPLOYER OUTREACH SUMMARY OF GOALS AND IMPACTS 
The combined impacts for Jurisdiction Sales Representatives and Metrochek, calculated as described 
above, were compared against the TERM goals.  The total goals and impacts are shown in Table 7.  As 
shown, the number of employers participating in Employer Outreach substantially exceeded the goal, 
582 participating employers compared to the goal of 251; 512 from the Jurisdiction Representatives 
component and the remaining 70 from Metrochek.   
 
The original employer participation goals were determined from a TDM marketing model that esti-
mated market demand by analyzing private sector employers with 100 or more employees.  The 
model, which was based on 1994-95 research studies of consumers and businesses who received very 
little marketing effort, predicted a seven percent penetration rate for regional employer participation.  
This penetration rate was then applied to 1990 employer census information and a portion allocated to 
each jurisdiction receiving pass-through funds for the Employer Outreach TERM.  The participation 
rate assumed successful outreach efforts by the jurisdictional and WMATA sales representatives. 
 
The trip reduction and VMT reduction impacts for Employer Outreach were similarly much higher, 
423% and 463% respectively, than the goals.  This was because all the employers included in the 
analysis had implemented substantial programs, most of them including several of the services that 
research has shown are likely to produce high levels of trip reduction (e.g., transit and rideshare subsi-
dies, compressed work schedules, telecommuting).  Further, the trip reduction goal assumed that all 
employers would implement a transit or rideshare subsidy of $1 per day.  But, nearly all of the em-
ployers offered a transit subsidy of at least $1.75 per day, and a significant number offered a subsidy 
of much more per day.   
 
It should be noted that Employer Outreach overlaps with two other TERMs:  Employer Outreach for 
Bicycling and TRC.  Some employers counted in EO could also be counted in EO-Bicycling or in the 
TRC “assisted employer” category.  To avoid double counting credits, employers that offered bike 
strategies or telework strategies were included in the comprehensive EO impact calculation.  But im-
pacts from the telework or bicycle components of their programs were later removed from EO.   
 
These employers were separated from other EO employers for further analysis.  To estimate the extent 
of the overlap, the COMMUTER model was run for these employers with and without telecommute 
and/or bike services, as appropriate.  The trip reduction obtained when these services were not in-
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cluded was subtracted from the vehicle trip reduction when the services were included.  The difference 
was considered to be the overlap and was assigned to TRC or EO-Bicycling as appropriate and sub-
tracted from the total EO impact.  The results presented in Table 7 show the adjusted impacts with the 
overlap removed. 
 

Table 7 
Employer Outreach Goals and Estimated Impacts 

 EO  Estimated 
  Goal   Impacts*   
Jurisdiction Sales Representatives 

• Employers participating 251 512 
• Daily vehicle trips reduced 13,100 34,689 
• Daily VMT reduced 196,400 573,710 
• Daily tons NOx reduced 0.166 T 0.443 T 
• Daily tons VOC reduced 0.093 T 0.224 T 

 
Metrockek 

• Employers participating N/A 70  
• Daily vehicle trips reduced N/A 20,317 
• Daily VMT reduced  N/A 335,225 
• Daily tons NOx reduced N/A 0.260 T 
• Daily tons VOC reduced N/A 0.132 T 

 
Total Employer Outreach 

• Employers participating 251 582 
• Daily vehicle trips reduced 13,100 55,006 
• Daily VMT reduced  196,400 908,935 
• Daily tons NOx reduced 0.166 T 0.703 T 
• Daily tons VOC reduced 0.093 T 0.356 T 

* Impacts through December 2004 
 
 
Impacts vs Goals 

Participant Number (net over or (under) goal): Employers:  331 
 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  41,906 
 VMT:  712,535 

 
Emission Benefit (net over or (under) goal): NOx:  0.537 tons per day 
 VOC:  0.264 tons per day 
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SECTION 9 EMPLOYER OUTREACH FOR BICYCLING 
 
 
BACKGROUND 
The Employer Outreach for Bicycling TERM was adopted by the TPB in the Fiscal Year 1997-2002 
TIP.  This program provides regional outreach to encourage private sector employers with 100 or more 
employees to implement worksite strategies that will encourage employees to use bicycling for com-
muting.  Additionally, the annual Bike-to-Work Day event is implemented under this TERM.  Ser-
vices provided under this TERM are implemented by Jurisdiction sales representatives who are admin-
istered under the general Employer Outreach TERM.   
 
 
EVALUATION METHODOLOGY AND DATA SOURCES 
As noted above, this TERM is comprised of two components:  1) outreach implemented through the 
Jurisdiction Sales Representatives and 2) Bike-to-Work Day Event.  Impacts of both of these compo-
nents were estimated in this evaluation. Appendix 8 provides details of the calculations of impacts for 
the Jurisdiction Sales Representatives component of Employer Outreach. 
 
 
Outreach through Sales Representatives 

Similar to the general Employer Outreach TERM, impacts of this component are affected by the num-
ber of employers offering bicycle support services, the types of service offered in the programs, and 
the characteristics of the worksites at which these services are implemented.  All of these factors have 
an impact on the level of employee participation in bicycling as a result of the program.   
 
The ACT! contact management database maintained by Commuter Connections includes some infor-
mation on the availability of bicycle support services at worksites and the number of employees at 
these worksites.  But, as described in the previous section, it was not possible to measure the impacts 
of these services directly through employee survey data, because “after” data were not available.  
Thus, the EPA COMMUTER model was used here as well to estimate the impacts of the Sales Repre-
sentative component of this TERM.  The model uses baseline mode split information, information 
about the worksite environment, and characteristics of the commute services as inputs and predicts a 
final mode split and trip reduction expected when the services are implemented. 
 
For this TERM, the 65 employers that offered bicycling services were segmented from the total EO 
employer set.  These employers were divided into employer categories based on their work type (of-
fice or non-office) and transit accessibility (low, moderate, or high), as explained in Section 8.  Start-
ing mode splits and AVRs also were assigned to each employer group, using the method described in 
Section 8.   
 
Employers in each of the six categories were further divided by the specific elements in their commute 
program into service package groupings.  All of the employers had bicycling services, but offered 
other services as well.  For each of these “package” groupings, the total number of employees at all 
worksites in each category was then calculated, making each category essentially equivalent to a single 
employer.  Thirty-three distinct combinations of employer type (e.g., non-office, high transit) and pro-
gram service packages were identified.  
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For each of the 42 employer and program combinations, the starting mode split and Average Vehicle 
Ridership (AVR) were input to the COMMUTER model, along with other information about the 
worksite characteristics and program service information.  The model was then used to calculate the 
final mode split, final AVR, and average percentage trip reduction that would be expected following 
implementation of the various program combinations.  Then, the same employer groups were run 
through the model with the exception that the bicycling strategies were removed from the packages.  
This estimated what the ending mode split and AVR would be if the bicycling strategies were not of-
fered.   
 
Next, for both the “with bicycling” and “without bicycling” cases, the starting and ending AVRs were 
used to calculate starting and ending vehicle trips and the number of vehicle trips reduced was calcu-
lated by subtracting ending trips from starting trips.  The trip reduction obtained when bicycle services 
were not included was subtracted from the vehicle trip reduction when the services were included.  
The difference was the vehicle trip reduction attributable to this component of Employer Outreach for 
Bicycling. 
 
VMT reduced was estimated by multiplying the vehicle trips reduced by an average regional one-way 
trip length for bicycle commuters, 10.0 miles, calculated from three Bike to Work Day surveys con-
ducted in 2002, 2003, and 2004.  Emissions reduced were calculated by multiplying trips and VMT 
reduced by 2005 regional emission factors.   Details of the calculation are presented in Appendix 8. 
 
 
Bike to Work Day Event  

Impacts for the second component of this TERM, Bike-to-Work Day (BTWD) Event, were calculated 
using data obtained from three surveys of BTWD participants.  These surveys, conducted following 
the 2002, 2003, and 2004 BTW Day events, examined participants’ use of bicycling for commuting 
before and after the event, and their ongoing level of bicycle commuting. 
 
The impact methodology estimated the trip reduction impacts of new ridership by calculating the 
number of commuters who started riding to work after the event or who increased the number of days 
per week they rode to work and the average number of “new” bike days per week.  Two periods of 
time were examined: 1) spring/summer/fall following the event and 2) winter following the event.  
From these data the number of new “seasonal” use and “continued winter” use days were calculated 
for a year.  This number was then translated to a daily figure. 
 
The number of vehicle trips reduced by new bicycling was estimated by multiplying the percentage of 
participants who said they drove alone on non-cycling days (41%) by the number of daily bicycle 
trips.  VMT reductions were estimated by multiplying the vehicle trip reduction by the average com-
mute distance of these participants (10.0 miles).  Emissions reduced were calculated as for other 
TERMs.  
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EMPLOYER OUTREACH FOR BICYCLING SUMMARY OF GOALS AND IMPACTS 
The combined impacts for Sales Representatives and Bike-to-Work Day, calculated as described 
above, were compared against the regional goals for this TERM.  The total goals and impacts are 
shown in Table 8.  As shown, the actual results were approximately three times the goals for the 
TERM, although the goal was small compared to goals for other TERMs. 
 

Table 8 
Employer Outreach for Bicycling Goals and Estimated Impacts 

 EO-Bike  Estimated 
  Goal   Impacts*  
Employer Outreach for Bicycling 

• Employers participating  N/A 65 
• Daily vehicle trips reduced 130 419 
• Daily VMT reduced  567 4,191 
• Daily tons NOx reduced 0.001 T 0.004 T 
• Daily tons VOC reduced 0.001 T 0.002 T 

* Impacts through December 2004 
 
 
Impacts vs Goals 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  289 
 VMT:  3,624 

 
Emission Benefit (net over or (under) goal): NOx:  0.003 tons per day 
 VOC:  0.001 tons per day 

 
 
 
As was noted in Section 8, the Sales Representative component of this TERM overlaps with the Em-
ployer Outreach TERM.  To avoid double counting credits, the impacts assigned to Employer Out-
reach for Bicycling (Sales Representatives) were subtracted from the Employer Outreach TERM.   
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SECTION 10 MASS MARKETING 
 
 
BACKGROUND  
The Regional Mass Marketing TERM constitutes a new direction for the Commuter Connections pro-
gram and for the evaluation framework.  In July 2003, Commuter Connections embarked on an ambi-
tious effort to educate the region’s commuters about alternatives to stress-filled solo commuting and to 
raise awareness of commute assistance services available through Commuter Connections and its part-
ners.  This TERM employs radio, televisions, direct mail, and other mass media to create a new level 
of public awareness and to provide a call to action to entice commuters to switch to alternative modes.  
The objectives of the Mass Marketing TERM are to: 

• Raise regional awareness about the Commuter Connections brand 
• Address commuters’ frustration with congestion 
• Induce commuters to try and adopt alternative commute modes 

 
 
EVALUATION METHODOLOGY  
The Mass Marketing TERM has two populations of interest:  1) all commuters in the Commuter Con-
nections service area and 2) Commuter Connections program clients (e.g., rideshare applicants, GRH 
applicants) who may have been influenced by the marketing campaign to request Commuter Connec-
tions services.  The Mass Marketing TERM presents two challenges not encountered in most of the 
other TERMs.  First, it is more difficult to assess influence on the general commuting public than it is 
to identify and track program participants.  Second, when commuters who changed travel behavior can 
be identified, it is still necessary to identify what motivated their change – the media campaign or an-
other influence.   
 
The Mass Marketing evaluation method relies on examining impacts from two types of change, which 
must be measured separately.  The first is “directly” influenced change.  These are mode shifts that are 
made when the ads motivate commuters to change mode with no contact with Commuter Connections.  
An example of this type of change would be a carpool formed when a commuter hears the ad and asks 
a co-worker to carpool.  Direct influences can only be assessed through a regional survey of commut-
ers that asks about mode change and the reasons for the changes.   
 
The second is “referred change.”  These are mode shifts that occur among commuters who are influ-
enced to contact Commuter Connections by the ads.  This change would include, for example, a com-
muter who hears the ad, requests a ridematch list from Commuter Connections, then forms a new car-
pool as a result.  
 
Indirect influences are best measured by tracking changes in the volume of requests of information and 
services through two Commuter Connections’ traditional programs:  the Commuter Operations Center 
and GRH..  A comparison of the volumes of requests received during periods of media activity to pe-
riods without media activity can provide an estimate of the changes in requests as a result of the ads.  
A pro-rated share of the impacts of these other TERM impacts then can be assigned to Mass Market-
ing.  
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Evaluation of Direct Influence 

Directly influenced change is measured for this evaluation through two regional surveys, the 2004 
State of the Commute survey and the 2005 Mini-Household survey.  Both surveys explored four rele-
vant questions: 
 
• Ad awareness – Were commuters aware of commute advertising and the specific messages con-

veyed? 
• Changes made after hearing the ads – How many commuters who recalled the ads shifted to al-

ternative modes after hearing the ads and how were they traveling before making the change? 
• Reasons for change – Did the ads influence the commuters to make the change? 
• Other commute services used – Did the commuters use any commute services provided by 

Commuter Connections? 
 
The results on these questions were averaged from the two surveys to estimate the number of total re-
gional commuters who were influenced by ads to change mode without any contact with Commuter 
Connections.  The survey results were as follows: 
 
Percentage of commuters who: 
• Recalled commute message 39% 
• Shifted to an alternative mode after hearing the ads 1.0%  
• Said the ad influenced their decision to shift 85% 
• Did not use any other commute service 100% 

• Resulting influence percentage 0.33% 
 
Thus, 0.33% of regional commuters were directly influenced to make a change.  This percentage was 
multiplied by the average number of regional commuters (2,422,811) to estimate the number of alter-
native mode placements.   
 
Further analysis of the survey respondents who had made a change showed that 56% continued using 
the new mode and 44% were temporary users and these commuters reduced on average 1.25 and 1.0 
trips per placement respectively.  These factors, and the 16.5 mile per trip regional travel distance were 
applied to the total number of new alternative mode placements to obtain the numbers of vehicle trips 
and VMT reduced by direct influence.   
 
 
Evaluation of Indirect Influence 

Indirect influences were estimated through comparison of the numbers of new Commuter Operations 
Center and GRH applications received in three time periods: 

• In the year before Mass Marketing was initiated (July 2002 – June 2003) 
• In months between July 2003 and December 2004 when MM ads were aired 
• In months between July 2003 and December 2004 when MM ads were NOT aired 

 
As a first step, this analysis calculated the average numbers of applications received during “with 
MM’ and “without MM” periods and compared the numbers.  An increase in requests observed during 
the “with MM” periods could be assumed to result from the ads.  However, in some “with MM” 
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months, CC also ran GRH ads for part of the month, thus it is possible that some of an observed in-
crease in GRH and/or ridematch requests could be due to GRH advertising.  Thus, the analysis also 
calculated volumes of requests that were received under various ad scenarios:  “with MM” compared 
to “with GRH,” “with any ads” compared to “with no ads,” “with MM” compared to “no ads,” etc.   
 
The analysis indicated the following: 

 Increase in Applications 
  RS Apps GRH Apps 

• With ads compared to no ads 19% 16%  
• With MM ads compared to w/o MM 29% 22% 
• With GRH ads compared to w/o GRH 2% 10% 

 
These results suggest that ads, whether MM or GRH, increase rideshare applications by about 19% 
and increase GRH applications by about 16%.  When taken as a percentage of total new applications, 
these increases translate to about 16% of total rideshare applications (19/119) and 13% of total GRH 
applications (16/116).  
 
But MM ads appear to have a greater influence on the numbers of both ridematch applications and 
GRH applications than do GRH ads.  Essentially all of the increase in rideshare applications and about 
two-thirds of the increase in GRH applications was assigned to MM.  These results translated into as-
signing 15% of total new-applicant COC impacts and about 8% of the new-applicant GRH impacts to 
MM. 
   
 
MASS MARKETING SUMMARY OF GOALS AND IMPACTS 
Shown in Table 9 are the evaluation results for the three Mass Marketing components (direct influ-
ence, indirect ridematch influence, and indirect GRH influence).  The table also shows the results for 
the TERM as a whole, compared to the goals established for Mass Marketing.   Note that no goals 
were established for any of the individual components that comprised the Mass Marketing impacts. 
 
MM reached about 63% of the goal for commuter placements, but fell farther short of the goals for 
vehicle trips and VMT reduced, meeting 28% and 34% respectively of these two goals.  Emissions 
also fell short, by similar percentages.  As was the case for several other TERMs, the shortfall was 
largely because the trip reduction of each commuter placed in an alternative mode was assumed to be 
1.65 daily trips reduced, higher than actually occurred.  Among “directly influenced” commuters, the 
VTR factors was 1.0 – 1.25.  Among “indirectly influenced” commuters, the VTR factors were con-
siderably lower.   
 
The goal assumption that all placements would continue with their new mode also contributed to the 
assumed trip, VMT, and emissions reductions per placement being higher than actually occurred. 
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Table 9 
Mass Marketing Goals and Estimated Impacts 

 MM  Estimated 
  Goal   Impacts  

 
Influenced to Contact CC  

• Commuter placements  1,617 
• Daily vehicle trips reduced  432 
• Daily VMT reduced   15,356 
• Daily tons NOx reduced  0.012 T 
• Daily tons VOC reduced  0.005 T 
 

Influenced to Change Mode – no CC contact 
• Commuter placements  7,785 
• Daily vehicle trips reduced  6,306 
• Daily VMT reduced   104,052 
• Daily tons NOx reduced  0.081 T 
• Daily tons VOC reduced  0.041 T 
 

Influenced to Participate in GRH 
• Commuter placements  400 
• Daily vehicle trips reduced  356 
• Daily VMT reduced   10,041 
• Daily tons NOx reduced  0.007 T 
• Daily tons VOC reduced  0.003 T 

 
Total Mass Marketing   

• Commuter placements 15,527  9,802 
• Daily vehicle trips reduced 25,575 7,095 
• Daily VMT reduced  375,975 129,449 
• Daily tons NOx reduced 0.318 T 0.100 T 
• Daily tons VOC reduced 0.179 T 0.050 T 
 
 

Impacts vs Goals 

Transportation Benefit (net over or (under) goal): Vehicle Trips:  (18,480)   
 VMT:  (246,526) 

 
Emission Benefit (net over or (under) goal): NOx:  (0.218 tons per day) 
 VOC:  (0.129 tons per day) 
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SECTION 11 COMMUTER OPERATIONS CENTER 
 
 
BACKGROUND  
Since the 1970’s, COG has offered basic commute information and assistance, such as regional ride-
matching database, to commuters living and/or working in the Washington metropolitan region.  Prior 
to 1995, when Commuter Connections was established, these services were provided by COG’s Ride-
Finders program.  Because these services, now provided through the Commuter Operations Center 
(COC), were available when the emissions baseline was developed for regional conformity, the Center 
was not established as a TERM, but was included in the region’s TIP as an ongoing program. 
 
The function of the COC is to increase commuters’ awareness of alternative modes, through general 
regional marketing programs and to encourage and assist commuters to form ridesharing arrange-
ments.  Encouraging commuters who drive alone to shift to alternative modes is a priority for the 
COC, but the COC also assists commuters who now use alternatives to continue to do so, by offering 
ridematching and transit assistance when carpools break up, vanpoolers leave a vanpool group, or 
commuters’ travel patterns change and disrupt existing alternative mode arrangements.   
 
Commuter Connections program services include:  carpool and vanpool matchlists, transit route and 
schedule information, information on Park & Ride lot locations and HOV facilities, and TDM and 
telework assistance.  Commuters obtain services by calling a toll-free telephone number or by submit-
ting a ridematch application obtained from COG, an employer, a local partner assistance program, a 
transportation management association (TMA), through the internet, or through one of the thirteen 
information kiosks located in Northern Virginia and the District of Columbia.   
 
 
EVALUATION METHODOLOGY  
In past years, the Commuter Operations Center has enhanced the services it offers to commuters and 
expanded its marketing of alternative modes to raise public awareness of and interest in alternatives.  
These efforts were designed to increase the number of commuters placed in alternative modes and 
generate trip, VMT, and emission reduction benefits for the region.  Further, the activities of the COC 
support the implementation of the TERMs administered by Commuter Connections.  Thus, although it 
is not an adopted TERM, the COC is included in this evaluation. 
 
The impacts of the COC were measured using data from three Commuter Connections placement sur-
veys conducted during the evaluation period (November 2002, November 2003, and November 2004).  
These surveys interviewed a sample of commuters assisted by Commuter Connections in the three-
months prior to the survey and collected data to estimate placement rates, VTR factors, drive alone 
access percentages, and travel and access distances. 
 
The calculation of COC impacts was estimated in the same manner as for the TERMs.  First, the num-
ber of placements was estimated by multiplying the placement rates from the surveys by the number of 
commuters who were new applicants to the CC program (41,626 ridematch requests, 2,037 transit re-
quests), who re-applied (7,113), or who received follow-up assistance (62,372).  Together, these 
groups of commuters equaled 113,146 assisted commuters.   
The placement rates for the COC were:   
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• Continued rate    25.6% 
• Temporary rate   13.9% 

 
The total continued and temporary placements were then multiplied by VTR factors calculated for the 
group:  continued VTR factor – 0.39 and temporary VTR factor – 0.40.  The vehicle trip reductions for 
temporary placements were discounted to reflect their short duration of 5.1 weeks of the year (10%).  
Then the vehicle trips reduced were multiplied by the average commute distances (35.6 miles one way 
for continued placements and 33.4 miles one way for temporary placements) to estimate the VMT re-
ductions.  Emission reduction was calculated using trip-based and VMT-based regional emission fac-
tors for 2005.  Details of these calculations are presented in Appendix 10. 
 
 
COMMUTER OPERATIONS CENTER SUMMARY OF GOALS AND IMPACTS 
Shown below are the evaluation results for the COC and the goals established for the Center.   
 

Table 10 
Commuter Operations Center Regional Goals and Estimated Impacts 

 Regional  Estimated 
  Goal   Impacts*  

• New applicants and re-apply 60,000 50,774 
• Follow-up applicants N/A   62,372 
• Daily vehicle trips reduced 2,720 8,931 
• Daily VMT reduced  83,204 317,560 
• Daily tons NOx reduced 0.067 T 0.220 T 
• Daily tons VOC reduced 0.032 T 0.093 T 

* Impacts through December 2004 
 
 

Impacts vs Goals 

Applicant Number (net over or (under) goal): New/re-applicants:  (9,226) 
 Follow-up (62,372) 

 
Transportation Benefit (net over or (under) goal): Vehicle Trips:  6,211   
 VMT:  234,356 

 
Emission Benefit (net over or (under) goal): NOx:  0.153 tons per day 
 VOC:  0.061 tons per day 

 
 
The number of new/re-applicants fell short of the goal, but it is important to note that the impacts 
cover only the first 30 months of the full 36-month evaluation period.  Thus is it likely the COC will 
meet the goal for new/re-applicants by June 2005.  But the COC provided follow-up assistance to 
more than 62,000 commuters.  This assistance included providing additional match names for existing 
carpools and vanpools that needed or wanted a new or additional rider.  Some of this assistance likely 
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helped maintain existing ridesharing arrangements.  The COC substantially exceeded the goals for ve-
hicle trips, VMT, and emissions reduced.    
 
The results shown in Table 10 were adjusted results that eliminated double counting due to overlap 
between the COC and individual TERMs.  As was explained in Section 7, a portion of the Commuter 
Operations Center’s impacts were assigned to the software upgrades implemented under the Integrated 
Rideshare TERM.  Additionally, a small portion of the COC’s impacts resulted from applications re-
ceived through the kiosks (0.7% of total applications).  And about 13.3% of new CC applicants re-
quested both GRH and other information (5.7% of total COC assisted commuters).  Finally, the im-
pacts for about 15% of new COC applicants were assigned to the Mass Marketing TERM, to reflect 
the impact of this TERM in influencing commuters to contact CC for travel-assistance services. 
 
To avoid double counting of impacts, the impacts of these other TERMs were subtracted from the 
COC base impacts to determine the net impacts attributable solely to the COC and to account for those 
impacts covered by TERMs and those attributable to the base operations.  These adjustments are 
shown in Table 11 below.  The “Net COC” impacts shown in Table 11 were used in Table 10 as the 
impacts attributable only to the COC and not to any TERM. 
 

Table 11 
Adjustment For Double Counting Among COC and TERMs 

 
 COC Mass SW Net  
 Base Mkt Kiosks Upgr GRH COC 
Evaluation Measure 

Placements 44,779 1,617 293 5,782 2,460 34,627 
VT reduced 11,976 432 78 1,877 658 8,931 
VMT reduced 425,362 15,356 2,780 66,296 23,370 317,560 
Tons of NOx reduced 0.294 0.012 0.002 0.044 0.016 0.220 
Tons of VOC reduced 0.124 0.005 0.001 0.018 0.007 0.093 

 
Notes: 

- Mass Marketing – 15% of new applicants influenced by ads to contact CC, see Section 9 
- Kiosks - 0.7% of new COC applications received through kiosks 
- Software upgrades – see Section 7 
- GRH – 13.3% of new/re-applicants ask for GRH and other commute information = 5.7% of COC total af-

ter Mass Marketing adjustment 
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SECTION 12 CONCLUSIONS ABOUT TERM IMPACTS 
 
 
The preceding sections of this report documented estimated impacts for individual TERMs and for the 
Commuter Operations Center.  As noted in an earlier section, the combined set of programs adminis-
tered by Commuter Connections did not meet the goals set for the seven TERMs collectively, although 
several of the TERMs did meet or exceed their individual goals..   
 
Almost all of the TERMs, even those that did not meet vehicle trip or VMT reduction goals, met goals 
for levels of participation.  Commuters and employers, as appropriate, apparently are aware of and 
utilizing the services.  Where shortfalls did occur against the goals, they primarily were due to goal 
projection assumptions that appear now to have been overly optimistic regarding the individual 
contribution of a commuter’s travel changes to trip reduction.  For example, most goals assumed 
higher use of drive alone prior to using the TERM service than has actually been the case.  And 
emission reduction goals did not account for drive alone access to rideshare modes, which would 
reduce the emission benefits due to cold starts. 
 
A second issue with two TERMs, Expanded Telework and Mass Marketing, is that they are relatively 
new.  Both involve programs that likely will can require substantial development time and should be 
expected to require additional time to meet the goals established for them. 
 
Individual sections of this report have discussed factors that affected the achievement of goals.  Below 
are presented highlights of those discussions for the seven TERMs and the COC.   
 
 
TELEWORK RESOURCE CENTER 
Use of telecommuting continues to grow in the Washington.  Tin 1996, about 150,000 regional work-
ers were telecommuting.  By 2005, the number had grown to more than 318,000, and increase of 
165,000.  About 18% of these new teleworkers can be attributed to the efforts of the TRC, either di-
rectly through information distributed to commuters, through regional advertising to the public-at-
large, or through assistance to employers that want to start a telecommute program.  This number of 
new telecommuters exceeded the goal set for the TRC.   
 
But the TRC’s share of regional trip, VMT, and emission reductions from telecommuting were less 
than the goals for these measures.  This was primarily because the regional goal calculation assumed a 
telecommute frequency of 2.65 days per week, rather than the 1.29 days actually estimated for 2004 
from State of the Commute Survey data.  Additionally, the goal calculation assumed that all telecom-
muters would eliminate trips on telecommute days, but only about 74% of the telecommuters drive 
alone on non-telecommute days, thus only these trips and VMT were counted in this evaluation as 
having been eliminated. 
 
It is possible the TRC’s contribution is slightly underreported.  About five percent of regional tele-
commuters said they learned of telecommuting through “advertising,” newspaper ads, or “other web-
site.”  Although these sources were not necessarily controlled by Commuter Connections, the TRC has 
advertised consistently and broadly about telecommuting via radio, television, print media, and the 
internet.  So this response likely indicates additional telecommuters who learned about telecommuting 
from outreach and promotion conducted by Commuter Connections.  Because the source of the adver-
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tising could not be clearly documented, only a share of these commuters (1.7% of total teleworkers) 
was credited to the TRC. 
 
 
 
EXPANDED TELEWORK 
Expanded Telework missed the goals by a sizeable margin, achieving approximately 10% of the goal 
for each impact measure.  As for the TRC, the goals for this TERM assumed a telecommute frequency 
higher than the 1.29 days per week observed in the 2004 SOC survey.  Further, the goal assumed all 
telecommuters would eliminate trips on telecommute days, but only about 74% of the telecommuters 
drive alone on non-telecommute days, thus only these trips and VMT were counted in this evaluation 
as having been eliminated. 
 
Another possible contributor to the Expanded Telework shortfall is the time it takes to establish a cli-
ent relationship with an employer and the time it takes many employers, especially large employers, to 
develop telecommute programs.  The start-up for this TERM required MWCOG and its consultants to 
identify and contact selected employers and persuade them to participate in the program.  Then, the 
consultants worked individually with each employer to identify and implement site-specific recom-
mendations.  As previously mentioned, it is not uncommon for employers to spend more than a year to 
develop telecommute programs, prior to implementing a broad scale program.  This TERM is rela-
tively new, implemented only one year ago.  Thus, the next triennial evaluation could show much en-
hanced results for this TERM. 
 
 
GUARANTEED RIDE HOME 
Like the TRC, the GRH TERM did not meet the adopted goals.  The number of commuters participat-
ing in GRH in December 2005 equaled about 88% of the participant goal, but the vehicle trip reduc-
tion impact for GRH was only about 23% of the goal.   
 
The trip reduction impacts were less than expected in part because the goal assumed that all partici-
pants would be new alternative mode users.  In fact, only 26% of participants said they were driving 
alone prior to hearing about/registering for GRH.  The regional goal used a VTR factor of 1.26, which 
assumed that nearly all placements would have shifted from drive alone to alternative modes.  The 
actual VTR factors of 0.91 and 0.81 reflect the fact that a portion of the commuters who shifted modes 
shifted from one alternative to another, rather than from driving alone. 
 
GRH came much closer to reaching the VMT goal (43%), because the actual travel distance of GRH 
participants, 28.2 miles one way, is nearly twice the projected average of 15.0 miles.  This shows that 
GRH was more important to longer-distance commuters than was expected at the time the goal was 
developed.  
 
Finally, note that the GRH results were adjusted to assign a portion of the GRH program’s impacts to 
the Mass Marketing TERM to recognize that some GRH applicants were influenced to contact Com-
muter Connections and apply for GRH after they heard a Mass Marketing ad.  Approximately eight 
percent of the total new GRH applicants, or three percent of total GRH impacts  were assigned to Mass 
Marketing.   
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INTEGRATED RIDESHARE 
The kiosks component met its individual goals for all impact measures.  Software upgrades achieved 
93% of the vehicle trip reduction goal but exceeded the VMT goal by 20%.  The rideshare database 
placement surveys used to estimate software upgrade impacts showed that more than three percent of 
applicants used the unrequested transit information provided on matchlists to make a permanent mode 
change and slightly over two percent used the information to try transit or make a temporary change to 
transit.  Because the survey is conducted four to six weeks after the quarter ends, it is possible some of 
these trial users will shift to transit at a later time.  
 
Integrated Rideshare as a whole exceeded the goals by about 25%.  The largest portion of the vehicle 
trip impact came from kiosk use, but because placements from software upgrades traveled much far-
ther on average than did kiosk placements, VMT reductions were approximately equally divided be-
tween software upgrades and kiosks.   
 
 
EMPLOYER OUTREACH 
Impacts for Employer Outreach were more than four times the goal for this TERM.  This impressive 
result was due to the large number of employers participating in the program, and the large number of 
employees at these worksites, and the effectiveness of the worksite programs.  Nearly 600 worksites 
have implemented level 3 or 4 program (including WMATA/Metrochek participants).  These work-
sites cover nearly 180,000 employees, about 7% of the regional workforce.  And these employers have 
implemented commute programs with strategies that are very effective in encouraging use of alterna-
tive modes, including financial subsidies, telecommuting, compressed work schedules and other high 
level strategies. 
 
The goal for this TERM assumed participating employers would implement moderately aggressive 
commuter assistance programs, for example, a $1.00 per day transit subsidy.  In fact, the majority of 
participating employers have implemented more aggressive programs, including for example tele-
commuting, shuttles, compressed schedules, and transit subsidies of at least $1.75 per day.  These ag-
gressive programs achieved an average vehicle trip reduction of more than 250%, compared to the 
“pre-program” baseline conditions.  Combined with the large number of employees represented at 
these worksites, this TERM has produced substantial benefits.   
 
 
EMPLOYER OUTREACH FOR BICYCLING 
Impacts for Employer Outreach for Bicycling also were well above the goals, approximately twice the 
projected level, although the goals for this TERM was smaller than for the more general Employer 
Outreach.  
 
Similar to Employer Outreach, this result was due in part to the number of worksites offering bicycle 
strategies (65) and the relatively large number of employees at these worksites, 26,600, about 20% of 
the employees who work at participating EO worksites.  But Bike to Work Day events contributed 
about half of the total impacts for this TERM. 
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MASS MARKETING 
This new TERM did not meet the goals for travel or emission reductions but reached about 63% of the 
goal for commuter placements.  These placements were divided between two groups:  directly influ-
enced commuters, who had no contact with Commuter Connections other than through hearing or see-
ing the ads, and indirectly influenced commuters, who were influenced by the ads to contact Com-
muter Connections for rideshare or GRH assistance.  Directly influenced commuters accounted for 
about 80% of commuters placed, with indirect placements accounting for about 20% of the total. 
 
Mass Marketing met about 28% of the goal for vehicle trips and 34% of the goal for VMT reduced.  
As was the case for several other TERMs, the shortfall was largely because the trip reduction of each 
commuter placed in an alternative mode was assumed to be 1.65 daily trips reduced, higher than actu-
ally occurred.  Among “directly influenced” commuters, the VTR factors was 1.0 – 1.25.  Among “in-
directly influenced” commuters, the VTR factors were considerably lower.   
 
The goal assumption that all placements would continue with their new mode also contributed to the 
assumed trip, VMT, and emissions reductions per placement being higher than actually occurred. 
 
 
COMMUTER OPERATIONS CENTER 
The Commuter Operations Center is not an adopted TERM, but was included in this evaluation be-
cause it supports the success of several of the TERMs, including GRH, Integrated Rideshare, and Em-
ployer Outreach.  The number of new/re-applicants fell short of the goal, but it is important to note 
that the impacts cover only the first 30 months of the full 36-month evaluation period.  Thus is it likely 
the COC will meet the goal for new/re-applicants by June 2005.   
 
But the COC provided follow-up assistance to more than 62,000 commuters.  This assistance included 
providing additional match names for existing carpools and vanpools that needed or wanted a new or 
additional rider.  Some of this assistance likely helped maintain existing ridesharing arrangements.  
The COC substantially exceeded the goals for vehicle trips, VMT, and emissions reduced, by a factor 
of two or three, depending on the impact measure.    
 
The base results for the COC were adjusted to eliminate double counting due to overlap between the 
COC and Integrated Rideshare (Software Upgrades and kiosks) and GRH.  This overlap reflects the 
integral relationship of the COC to the overall CC program.  The impacts for about 15% of new COC 
applicants were assigned to the Mass Marketing TERM, to reflect the impact of this TERM in influ-
encing commuters to contact CC for travel-assistance services. 
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APPENDIX 1 - CALCULATION OF TELEWORK RESOURCE CENTER IMPACTS 
 
Populations of Interest 

• All regional teleworkers (TW) 318,130 (from SOC survey) 
• Employees at worksites 265,250 (from TRC TW assistance survey) 

assisted by TRC 
• MWTC teleworkers 343 (from MWTC survey) 

 
Telecommute Placement Rates 

• Directly assisted TW 6.4% (% of TW assisted by TRC, from SOC survey) 
• Assisted worksites 3.4% (% of new TW at sites, from TRC assistance survey) 

 
Placements 
Mixed home and TC based 

• Directly assisted TW 20,505 (regional TW x directly assisted placement rate) 
• TW at TRC asst. sites 9,018 (employees at assisted sites x asst site placement rate) 

Total assisted TW 29,524  
 
Telecenter only 

• MWTC teleworkers 343 (from MWTC survey) 
 
Breakdown of placements by Location (home-based and telecenter-based) 

• % Home-based TW 95% (from SOC survey) 
• % telecenter-based TW 5% (from SOC survey) 

• HB TW 28,048 (total assisted TW x % HB TW) 
• TC-based TW 1,476 (total assisted TW x % TC-based TW) 
• MWTC teleworkers 343 (from MWTC survey) 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Home-based factor 0.38 (from SOC survey) 
• TC-based factor 0.26 (from SOC survey) 
• MWTC TW factor -0.13 (from MWTC survey)  

 
• Home-based VT reduced 10,793 (HB TW x HB VTR factor) 
• TC-based VT reduced 380 (TC-based TW x TC VTR factor) 
• MWTC TW VT reduced (44) (MWTC TW x MWTC VTR factor)  

 
Total Daily Vehicle Trips Reduced 11,129 
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Appendix 1, continued 
 
Daily VMT Reduced 
Ave one-way trip distance (mi) 

• Home-based TW 19.2 (SOC survey) 
 

Telecenter reductions (TC days) – other than MWTC 
• VMT reduction – telecenter days 12.0 (SOC survey) 
• Ave. days/wk at TC 1.2 (SOC survey) 
• VMT reduction – home TC days 38.4 (SOC survey) 
• Ave. days/wk at home 1.0 (SOC survey) 
• Total weekly VMT reduction 52.8 (TC days x TC mi)+(home days x home mi) 
• Daily reduction per teleworker 10.6  

 
MWTC net VMT reduction/day 37.4  (Telecenter survey) 
Ave days/wk at telecenter 1.6  (Telecenter survey) 
 
VMT reductions on TC days 

• Home-based VMT reduced 207,219 (HB VT reduced x ave trip distance) 
• Non MWTC VMT reduced 15,593 (TC TW x  daily miles reduced)  
• MWTC VMT reduced 4,101 (MWTC TW x wkly TC freq / 5 / daily miles reduced) 

Total Daily VMT Reduced 226,913 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 11,129 0.9905   11,024 0.0122 
• Running (35mph)   226,913 0.6995 158,725 0.1750 

Total NOx reduced (tons)      0.1872 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 11,129 2,3454   26,103 0.0288 
• Running (35mph)   226,913 0.2717 61,652 0.0680 

Total VOC reduced (tons)      0.0968 
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APPENDIX 2 - CALCULATION OF EXPANDED TELEWORK 
 
Populations of Interest 

• Employers in ET Program 33 
• Ave. employees per worksite 3,700 (COG ET data) 
• Total employees at sites 122,100  

 
Expanded TW Placements 
Mixed home and TC based 

• New TW at Exp TW sites 4,884 (Expanded TW survey) 
Total new TW 4,884  
 
Breakdown of placements by location 

• Home based 95% (SOC survey) 
• Telecenter based 5% (SOC survey) 

 
Placements by location 

• Home based 4,640 (Total new TW x HB %) 
• Telecenter based 244 (Total new TW x TC-based %) 

 
 
Daily Vehicle Trips Reduced 
VTR Factors HomeBased TC Based    (SOC data) 

TC days/week 1.3 2.2   
• Ave days/wk home  1.3 1.2  
• Ave days/wk at TWC 0 1.0  

 
Travel non-HB TC days 

• % DA/RS of non-TC trips 74% 74% 
• % DA/RS to TWC  82% 
 
• Wkly trips w/o TW 7.4 7.4  
• Wkly trips w/ TW 5.5 6.1 
• Wkly trip reduction 1.9 1.3 
• Daily trip reduction/TW 0.38 0.26 

 
HB VT reduced 1,785 
TWC VT reduced 63 
Total Daily Vehicle Trips Reduced 1,846 
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Appendix 2, continued 
 
Daily VMT Reduced 
Ave one-way trip distance (mi) 

• Home-based TW 19.2 (SOC survey) 
 

Telecenter reductions (TC days) – other than MWTC 
• VMT reduction – telecenter days 12.0 (SOC survey) 
• Ave. days/wk at TC 1.2 (SOC survey) 
• VMT reduction – home TC days 38.4 (SOC survey) 
• Ave. days/wk at home 1.0 (SOC survey) 
• Total weekly VMT reduction 52.8 (TC days x TC mi)+(home days x home mi) 
• Daily reduction per teleworker 10.6  

 
• Home-based VMT reduced 34,280 (HB VT reduced x ave trip distance) 
• TWC VMT reduced 2,579 (TWC TW x daily miles reduced) 

Total Daily VMT Reduced 36,859 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 1,848 0.9905   1,831 0.0020 
• Running (35mph)   36,859 0.6995 25,783 0.0284 

Total NOx reduced (tons)      0.0304 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 1,848 2,3454   4,335 0.0048 
• Running (35mph)   36,859 0.2717 10,013 0.0110 

Total VOC reduced (tons)      0.0158 
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APPENDIX 3 - CALCULATION OF GUARANTEED RIDE HOME IMPACTS 
 
Populations of Interest 

• GRH registrants 22,809 (GRH database) 
• One-time exceptions 406 (GRH database) 

Total GRH base 23,215  

Within MSA  18,453 
Outside MSA 4,301 
 
GRH Placement Rates 
   (continued rates only) 

• Within MSA placement rate 50.5% (GRH survey) 
• Outside MSA placement rate 51.8% (GRH survey) 

 
Placements (continued only) 

• Within MSA  9,508 (Within MSA base x within MSA placement rate) 
• Outside MSA 2,273 (Outside MSA base x outside MSA placement rate) 

 
Daily Vehicle Trips Reduced 
VTR Factors (continued only) 

• Within MSA 0.91 (GRH survey) 
• Outside MSA 0.81 (GRH survey) 

VT Reduced (continued only) 
• Within MSA 8,652 (Within MSA placements x within MSA VTR factor)  
• Outside MSA 1,841 (Outside MSA placements x outside MSA VTR fac-

tor)  

 
Daily VMT Reduced 

• Ave one-way trip distance (mi) 
• Within MSA 28.2 (from GRH survey) 
• Outside MSA 28.2 (discounted from actual 52.0 miles from GRH survey) 

VMT reduced 
• Within MSA 243,990 (Within MSA VT reduced x  trip distance) 
• Outside MSA 51,915 (Outside MSA VT reduced x  trip distance) 

Total Daily VMT Reduced 295,905 
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Appendix 3, continued 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

Inside MSA 
• Non-SOV access percentage 40%  (GRH survey) 
• SOV access distance (mi) 5.3 (GRH survey) 
 
Outside MSA – not applicable – all access outside MSA 

 
VT Reduction 

• No SOV access 5,302  (VT x non-SOV access %) 

Total VT for AQ analysis 5,302 
 
VMT Reduction 

• No SOV access 149,511 (VT x SOV % x trip distance) 
• With SOV access 118,800 (VT x SOV % x (trip distance – access distance) 

Total VMT for AQ analysis 268,391 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 5,302 0.9905   5,251 0.0058 
• Running (35mph)   268,391 0.6995 187,740 0.2069 

Total NOx reduced (tons)      0.1872 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 5,302 2,3454   12,435 0.0137 
• Running (35mph)   268,391 0.2717 72,922 0.0804 

Total VOC reduced (tons)      0.0941 
 
 
Correction for Overlap with MM TERM 
Total GRH apps FY 03, 04, 05 23,215 
New GRH apps FY 04, 05 9,847 42% 
Estimated MM share of new GRH 8%  
Estimated MM share of GRH impact 3% 

 
 GRH base MM Net GRH 
Placements 11,781 400 11,381 
VT reduced 10,493 356 10,137 
VMT reduced 295,905 10,041 285,864 
NOx reduced (T) 0.213 0.007 0.206 
VOC reduced (T) 0.094 0.003 0.091
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APPENDIX 4 - CALCULATION OF INTEGRATED RIDESHARE - KIOSK IMPACTS 
 
 
Populations of Interest – Regional Commuters who used Kiosks to obtain commute information 

• Regional kiosk users 34,894 (SOC survey) 
 
Kiosk Placement Rates 

• Continued placement rate 0.0% (SOC survey) 
• Temporary placement rate 16.7% (SOC survey) 

 
Placements 

• Continued placements 0 (Kiosk users x continued placement rate) 
• Temporary placements 5,827 (Kiosk users x temporary placement rate) 

Total placements 5,827 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Continued VTR factor 0.0  
• Temporary VTR factor 1.60 (from SOC survey) 

 
• Continued VT reduced 0 
• Temporary VT reduced 9,341 (Temporary placements x temporary VTR factor x .34 

discount for temporary use)  
Total Daily Vehicle Trips Reduced 3,197 
 
Daily VMT Reduced 

• Continued one-way trip dist (mi) 0 
• Temp trip dist (mi) 19.6 (from SOC survey) 

• Continued VMT reduced 0 
• Temp VMT reduced 62,655 (Temp VT reduced x Temp trip distance) 

Total Daily VMT Reduced 62,655 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 3,197 0.9905   3,166 0.0035 
• Running (35mph)   62,655 0.6995 43,827 0.0483 

Total NOx reduced (tons)      0.0518 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 3,197 2,3454   7,497 0.0083 
• Running (35mph)   62,655 0.2717 17,023 0.0188 

Total VOC reduced (tons)      0.0271 
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APPENDIX 5 - CALCULATION OF I-RS  - SOFTWARE UPGRADE IMPACTS 
 
Populations of Interest – Commuter Connections Rideshare Applicants 

• FY 2003 39,487 (CC database) 
• FY 2004 46,888 (CC database) 
• FY 2005 26,771 (C database) 

Total applicants 113,146  

 
Software Upgrades Placement Rates 

• Continued placement rate 3.2% (CC placement surveys) 
• Temporary placement rate 2.1% (CC placement surveys) 

 
Placements 

• Continued placements 3,617 (CC applicants x continued placement rate) 
• Temporary placements 2,382 (CC applicants x temporary placement rate) 

Total placements 5,999 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Continued VTR factor 0.51 (CC placement surveys) 
• Temporary VTR factor 0.37 (CC placement surveys) 

 
• Continued VT reduced 1,851 (Continued placements x continued VTR factor) 
• Temporary VT reduced 96 (Temporary placements x temporary VTR factor x 0.11 

discount for temporary use) 
Total Daily Vehicle Trips Reduced 1,947 
 
 
Daily VMT Reduced 

• Continued one-way trip dist (mi) 35.4 (CC placement survey) 
• Temp trip dist (mi) 34.8 (CC placement survey) 

• Continued VMT reduced 65,449 (Continued VT reduced x continued trip distance) 
• Temp VMT reduced 3,330 (Temp/one-time VT reduced x Temp/OT trip distance) 

Total Daily VMT Reduced 68,779 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access % - cont 21%  (CC placement survey) 
• SOV access dist (mi) - cont 3.0 (CC placement survey) 
• Non-SOV access % - temp 42%  (CC placement survey) 
• SOV access dist (mi) - temp 3.0 (CC placement survey) 

 
VT Reduction 

• No SOV access (cont) 395  (continued VT x non-SOV access %) 
• No SOV access (temp)    40  (temporary VT x non-SOV access %) 

Total VT for AQ analysis 435 
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Appendix 5, continued 
 
 
VMT Reduction 

• No SOV access(cont) 13,953 (continued VT x SOV % x trip distance) 
• No SOV access (temp) 1,385 (temporary VT x SOV % x trip distance) 
• With SOV access (cont) 41,262 (continued VT x SOV % x (trip dist – access dist) 
• With SOV access (temp)    1,531 (temporary VT x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 58,131 
 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 435 0.9905   430 0.0005 
• Running (35mph)   58,131 0.6995 40,663 0.1448 

Total NOx reduced (tons)      0.0453 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 435 2,3454   1,019 0.0011 
• Running (35mph)   58,131 0.2717 15,794 0.0174 

Total VOC reduced (tons)      0.0185 
 
 
 
Correction for Overlap with MM TERM 
Total CC apps FY 03, 04, 05 113,146 
New CC apps FY 04, 05 27,232 24% 
 
Estimated MM share of new CC 15%  
Estimated MM share of IR impact 4% 

 
 SU Base MM Net SU 
Placements 5,999 217 5,782 
VT reduced 1,947 70 1,877 
VMT reduced 68,779 2,483 66,296 
NOx reduced (T) 0.045 0.002 0.044 
VOC reduced (T) 0.019 0.001 0.018 
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APPENDIX 6 - CALCULATION OF EMPLOYER OUTREACH – JURISDICTION SALES   
REPRESENTATIVES IMPACTS 
 

Populations of Interest  
• Sites 100+ with Level 3-4 prog 254 (ACT! database) 
• Sites <100 with Level 3-4 prog 258 (ACT! database) 
• Employees at L3-4 sites 135,705 (ACT! database) 

Total TERM base employees 135,705  

 
Average Vehicle Occupancy (AVO) 

• Starting (pre-program) 1.35 (employee survey data) 
• Ending (with program) 1.65 (COMMUTER model runs) 

 
Daily person trips 

• Starting (pre-program) 271,410 (total employees x 2 one-way trips per day) 
• Ending (with program) 271,410 (total employees x 2 one-way trips per day) 

 
Daily vehicle trips 

• Starting (pre-program) 200,332 (total employees / starting AVO) 
• Ending (with program) 164,761 (total employees / ending AVO) 

Total Daily Vehicle Trips Red. 35,572 (starting vehicle trips – ending vehicle trips) 
 
 
Daily VMT Reduced 

• One-way trip dist (mi) 16.5 (SOC survey, regional average) 

Total Daily VMT Reduced 586,932 (vehicle trips reduced x average trip distance) 
 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access percentage 71%  (from SOC survey) 
• SOV access distance (mi) 3.1 (from SOC survey) 

 
VT Reduction 

• No SOV access (cont) 25,256  (VT reduced x non-SOV access %) 
Total VT for AQ analysis 25,256 
 
VMT Reduction 

• No SOV access 416,722 (VT reduced x SOV % x trip distance) 
• With SOV access      138,231 (VT reduced x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 554,953 
 
 
 
 
Appendix 6, continued 
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Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 25,256 0.9905   25,016 0.0276 
• Running (35mph)   554,953 0.6995 388,1990 0.4279 

Total NOx reduced (tons)      0.4555 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 25,256 2,3454   59,235 0.0653 
• Running (35mph)   554,953 0.2717 150,781 0.1662 

Total VOC reduced (tons)      0.2315 
 
 
 
Correction for Overlap with EO-Bike and TRC TERMs 
 EO base EO-bike TRC Net EO 
Vehicle Trips Reduced 35,572 206 667 34,699 
VMT Reduced (miles) 586,932 2,060 11,006 573,866 
NOx Reduced (tons) 0.4555 0.003 0.009 0.443 
VOC Reduced (tons) 0.2315 0.002 0.005 0.224 
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APPENDIX 7 - CALCULATION OF EMPLOYER OUTREACH – METROCHEK IMPACTS  
 

Populations of Interest 
• Worksites with Metrochek 170 (WMATA file, not including private employers 100+ 

employees listed in ACT! database) 
• Employees at Metrochek sites 44,450 (WMATA files) 

Total TERM base employees 44,450  

 
Average Vehicle Occupancy (AVO) 

• Starting (pre-program) 1.36 (employee survey data) 
• Ending (with program) 1.97 (COMMUTER model runs) 

 
Daily person trips 

• Starting (pre-program) 88.900 (TERM base employees x 2 one-way trips per day) 
• Ending (with program) 88.900 (TERM base employees x 2 one-way trips per day) 

 
Daily vehicle trips 

• Starting (pre-program) 65,368 (total employees / starting AVO) 
• Ending (with program) 45,051 (total employees / ending AVO) 

Total Daily Vehicle Trips Red. 20,317 (starting vehicle trips – ending vehicle trips) 
 
 
Daily VMT Reduced 

• One-way trip dist (mi) 16.5 (SOC survey, regional average) 

Total Daily VMT Reduced 335,225 (vehicle trips reduced x average trip distance) 
 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access percentage 71%  (from SOC survey) 
• SOV access distance (mi) 3.1 (from SOC survey) 

 
VT Reduction 

• No SOV access (cont) 14,425  (VT reduced x non-SOV access %) 
Total VT for AQ analysis 14,425 
 
VMT Reduction 

• No SOV access 238,010 (VT reduced x SOV % x trip distance) 
• With SOV access      79,950 (VT reduced x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 316,960 
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Appendix 7, continued 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 14,425 0.9905   14,288 0.0157 
• Running (35mph)   316,960 0.6995 221,714 0.2444 

Total NOx reduced (tons)      0.2601 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 14,425 2,3454   33,832 0.0373 
• Running (35mph)   316,960 0.2717 86,118 0.0949 

Total VOC reduced (tons)      0.1322 
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APPENDIX 8 – CALCULATION OF EMPLOYER OUTREACH FOR BICYCLING   
IMPACTS  
 

Employer Bike Program 

Populations of Interest 
• Sites with bicycle program 65 (ACT! database) 
• Employees at bicycle sites 26,598 (ACT! database) 

Total TERM base employees 26,598  

 
Average Vehicle Occupancy (AVO) 
With bike services in program 

• Starting (pre-program) 1.30 (employee survey data) 
• Ending (with program) 1.49 (COMMUTER model runs) 

 
Without bike services in program 

• Starting (pre-program) 1.30 (employee survey data) 
• Ending (with program) 1.49 (COMMUTER model runs) 

 
Daily person trips 
With or w/o bike services 

• Starting (pre-program) 53,196 (total employees x 2 one-way trips per day) 
• Ending (with program) 53,196 (total employees x 2 one-way trips per day) 

 
Daily vehicle trips 
With bike services in program 

• Starting (pre-program) 41,041 (total employees / starting AVO) 
• Ending (with program) 35,646 (total employees / ending AVO) 

Without bike services in program 
• Starting (pre-program) 41,041 (total employees / starting AVO) 
• Ending (with program) 35,852 (total employees / ending AVO) 

Total Daily Vehicle Trips Red. 206 (ending trips w/o bike – ending trips w/ bike) 
 
 
Daily VMT Reduced 

• One-way trip dist (mi) 10.0 (BTW Day survey) 

Total Daily VMT Reduced 2,060 (vehicle trips reduced x average trip distance) 
 
 
 
 
 
 
 
 
Appendix 8, continued 



2005 TERM Analysis Report –Draft June 30, 2005  

 62

 
Bike-to-Work Day Event 

Participants’ riding percentage and frequency 
• Number of riders 5,738 (BTWD registration data, 2002, 2003, 2004) 
• % biking to work before event 78% (BTWD survey) 
• Ave days riding before event 2.4 (BTWD survey) 

• % part. Start/incr biking 20% (BTWD survey) 
• Ave days riding after event 1.4 (BTWD survey) 

• % new riders still Bk winter 72% (BTWD survey) 
• Weekly bike days during winter 1.1 (BTWD survey) 

 
New Bike Days 

• New wkly bike days summer 1,607 (riders x % new after event x ave days summer) 
• New wkly bike days winter 909 (riders x % new riders x still ride winter x ave days) 

• Total new bike days summer 44,986 (wkly summer days x 28 wks – Apr-Oct) 
• Total new bike days winter 19,996 (wkly winter days x 22 wks – Nov-Mar) 

• Total new bike days-year 64,982 (summer bk days + winter bk days) 
• New bike trips - year 129,963 (annual bike days x 2) 

 
New Bike Trips and VT Reduction 

• Ave new daily bk trips 520 (Annual new bike trips / 250) 
• % DA/RS on non-bike days 41% (BTWD survey) 
• Daily vehicle trips reduced  213 (daily new bike trips x DA % 

BTWD Daily Vehicle Trips Reduced 213 
 
Daily VMT Reduced 

• Ave trip distance (mi) 10.0  (BTWD survey) 
BTWD Daily VMT Reduced 2,131 (vehicle trips reduced x average trip distance) 
 
Total Daily Vehicle Trips Reduced 419 (Bike program VT reduced + BTWD VT reduced)  
Total Daily VMT Reduced 4,191 (Bike program VMT reduced + BTWD VMT reduced) 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 419 0.9905   413 0.0005 
• Running (35mph)   4,191 0.6995 2,932 0.0032 

Total NOx reduced (tons)      0.0037 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 419 2,3454   983 0.0011 
• Running (35mph)   4,191 0.2717 1,139 0.0013 

Total VOC reduced (tons)      0.0024 
APPENDIX 9 - CALCULATION OF MASS MARKETING IMPACTS 



2005 TERM Analysis Report –Draft June 30, 2005  

 63

 
PART 1 
Populations of Interest – commuters influenced by ads to contact CC 
New CC apps (does not include re-apply or follow-up) 

• FY 2003 0 (no MM credit for FY 2003) 
• FY 2004 19,656 (CC database) 
• FY 2005 7,576 (CC database) 

Total applicants 27,232  
 
Commuters influenced by ads 15% (COC – monthly applicant analysis) 
  to contact CC 
 
Applicants influenced by ads 4,085 (total new apps x % influenced) 
 
CC Applicant Placement Rates 

• Continued placement rate 25.6% (CC placement surveys) 
• Temporary placement rate 13.9% (CC placement surveys) 

 
Placements 

• Continued placements 1,048 (Applicants x continued placement rate) 
• Temporary placements 569 (Applicants x temporary placement rate) 

Total placements 1,617 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Continued VTR factor 0.39 (from CC placement surveys) 
• Temporary VTR factor 0.40 (from CC placement surveys) 

 
• Continued VT reduced 410 (Continued placements x continued VTR factor) 
• Temporary VT reduced 22 (Temporary placements x temporary VTR factor x 0.1 

discount for temporary use)  
Total Daily Vehicle Trips Reduced 432 
 
 
Daily VMT Reduced 

• Continued one-way trip dist (mi) 35.6 (from CC placement survey) 
• Temp trip dist (mi) 33.4 (from CC placement survey) 

• Continued VMT reduced 14,606 (Continued VT reduced x continued trip distance) 
• Temp VMT reduced 750 (Temp/one-time VT reduced x Temp/OT trip distance) 

Total Daily VMT Reduced 15,356 
 
 
 
 
 
Appendix 9, continued 
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PART 1 (cont.) 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access percentage 71%  (from CC placement survey) 
• SOV access distance (mi) 3.1 (from CC placement survey) 

 
VT Reduction 

• No SOV access 307  (VT x non-SOV access %) 
Total VT for AQ analysis 307 
 
VMT Reduction 

• No SOV access 10,903 (VT x SOV % x trip distance) 
• With SOV access    4,065 (VT x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 14,968 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 307 0.9905   304 0.0003 
• Running (35mph)   14,968 0.6995 10,470 0.0115 

Total NOx reduced (tons)      0.0118 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 307 2,3454   720 0.0008 
• Running (35mph)   14,968 0.2717 4,067 0.0045 

Total VOC reduced (tons)      0.0053 
 
 
 
PART 2 
Populations of Interest – commuters influenced by ads to change mode – no contact CC 
 
Total commuters in region 2,422,811 (SOC and Mini-HH surveys) 

• % recall commute message 39% (SOC and Mini-HH) 
• % chg to alt mode after ads 1.0% (SOC and Mini-HH) 
• % chg influenced by ad 85% (SOC and Mini-HH) 

 
Placements – no contact with CC 7,785 (COC – monthly applicant analysis) 
 
Placement Rates 

• Continued placement rate 56% (SOC and Mini-HH) 
• Temporary placement rate 44% (SOC and Mini-HH) 

 
 
 
Appendix 9, continued 
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PART 2 (cont.) 
Placements 

• Continued placements 4,360 (Placements x continued placement rate) 
• Temporary placements 3,426 (Placements x temporary placement rate) 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Continued VTR factor 1.25 (SOC and Mini-HH) 
• Temporary VTR factor 1.00 (SOC and Mini-HH) 

 
• Continued VT reduced 5,450 (Continued placements x continued VTR factor) 
• Temporary VT reduced 856 (Temporary placements x temporary VTR factor x 0.25 

discount for temporary use)  
Total Daily Vehicle Trips Reduced 6,306 
 
 
Daily VMT Reduced 

• Ave one-way trip dist (mi) 16.5 (SOC and Mini-HH) 

Total Daily VMT Reduced 104,052 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access percentage 71%  (from CC placement survey) 
• SOV access distance (mi) 3.1 (from CC placement survey) 

 
VT Reduction 

• No SOV access 4,477  (VT x non-SOV access %) 
Total VT for AQ analysis 4,477 
 
VMT Reduction 

• No SOV access 73,877 (VT x SOV % x trip distance) 
• With SOV access    24,506 (VT x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 98,383 
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Appendix 9, continued 
 
 
PART 2 (cont.) 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 4,477 0.9905   4,435 0.0049 
• Running (35mph)   98,383 0.6995 68,819 0.0759 

Total NOx reduced (tons)      0.0808 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 4,477 2,3454   10,501 0.0116 
• Running (35mph)   98,383 0.2717 26,731 0.0295 

Total VOC reduced (tons)      0.0411 
 
 
 
PART 3 – GRH Credit 
From GRH Analysis 
 
Total GRH apps FY 03, 04, 05 23,215 
New GRH apps FY 04, 05 9,847 42% 
Estimated MM share of new GRH 8%  
Estimated MM share of GRH impact 3% 

 
 GRH base MM  
Placements 11,781 400  
VT reduced 10,493 356  
VMT reduced 295,905 10,041  
NOx reduced (T) 0.213 0.007  
VOC reduced (T) 0.094 0.003  
 
 
Total – PART 1, PART 2, AND PART 3 
 
 CCContacts NoContact GRH Total MM 
Placements 1,617 7.785 400 9,802  
VT reduced 432 6,306 356 7,095 
VMT reduced 15,356 104,052 10,041 129,449 
NOx reduced (T) 0.012 0.081 0.007 0.100  
VOC reduced (T) 0.005 0.041 0.003 0.050 
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APPENDIX 10 - CALCULATION OF COMMUTER OPERATIONS CENTER IMPACTS 
 
Populations of Interest – Commuter Connections Rideshare Applicants 
New, Reapply, Transit/other, follow-up requests 
• FY 2003 39,487 (CC database) 
• FY 2004 46,888 (CC database) 
• FY 2005 26,771 (CC database) 

Total assisted commuters 113,146  

 
CC Applicant Placement Rates 

• Continued placement rate 25.6% (from CC placement surveys) 
• Temporary placement rate 13.9% (from CC placement surveys) 

 
Placements 

• Continued placements 29,018 (CC applicants x continued placement rate) 
• Temporary placements 15,763 (CC applicants x temporary placement rate) 

Total placements 44,779 

 
Daily Vehicle Trips Reduced 
VTR Factors 

• Continued VTR factor 0.39 (CC placement surveys) 
• Temporary VTR factor 0.40 (CC placement surveys) 

 
• Continued VT reduced 11,354 (Continued placements x continued VTR factor) 
• Temporary VT reduced 623 (Temporary placements x temporary VTR factor x 0.10 

discount for temporary use)  
Total Daily Vehicle Trips Reduced 11,976 
 
 
Daily VMT Reduced 

• Continued one-way trip dist (mi) 35.6 (from CC placement survey) 
• Temp trip dist (mi) 33.4 (from CC placement survey) 

• Continued VMT reduced 404,587 (Continued VT reduced x continued trip distance) 
• Temp VMT reduced 20,774 (Temp VT reduced x Temp trip distance) 

Total Daily VMT Reduced 425,362 
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Appendix 10, continued 
 
 
Trip and VMT Adjustment for SOV Access to HOV Modes (reduce VT and VMT for AQ analysis) 

• Non-SOV access % - cont 37%  (CC placement survey) 
• SOV access dist (mi) - cont 6.9 (CC placement survey) 
• Non-SOV access % - temp 54%  (CC placement survey) 
• SOV access dist (mi) - temp 6.7 (CC placement survey) 

 
VT Reduction 

• No SOV access (cont) 4,201 (continued VT x non-SOV access %) 
• No SOV access (temp)    339  (temporary VT x non-SOV access %) 

Total VT for AQ analysis 4,541 
 
VMT Reduction 

• No SOV access(cont) 149,711 (continued VT x SOV % x trip distance) 
• No SOV access (temp) 11,319 (temporary VT x SOV % x trip distance) 
• With SOV access (cont) 205,764 (continued VT x SOV % x (trip dist – access dist) 
• With SOV access (temp)    7,543 (temporary VT x SOV % x (trip dist – access dist) 

Total VMT for AQ analysis 374,337 
 
 
Daily Emissions Reduced 

  05 Emis.  05 Emis. 
NOx reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 4,541 0.9905   4,497 0.0050 
• Running (35mph)   374,337 0.6995 261,849 0.2886 

Total NOx reduced (tons)      0.2936 
 
  05 Emis.  05 Emis. 
VOC reduced Trips Factor VMT Factor Tot gm Tot ton 

• Cold start 4,541 2,3454   10,649 0.0117 
• Running (35mph)   374,337 0.2717 101,707 0.1121 

Total VOC reduced (tons)      0.1138 
 
 
Correction for Overlap with Integrated Rideshare and GRH TERMs 
 COC base MM Kiosk SoftUpg GRH Net COC 
Placements 44,779 1,617 293 5,782 2,460 34,627 
Vehicle Trips Reduced 11,976 432 78 1,877 658 8,931 
VMT Reduced (miles) 425,362 15,356 2,780 66,296 23,370 317,560 
NOx Reduced (tons) 0.294 0.012 0.0019 0.044 0.016 0.220 
VOC Reduced (tons) 0.124 0.005 0.0008 0.018 0.007 0.093 

Notes:   
MM influenced commuters – from MM analysis, Appendix 9 
Kiosk – 0.7% of COC base applications obtained through kiosks 
GRH – 13.3% of new apps/reapps ask for GRH and other info = 5.7% of COC total after MM adjustment 
 


