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 Congestion is one of the most pressing urban issues Texans face today — it 

imposes steep social and economic costs on citizens and businesses and shows no sign of 

subsiding without substantial intervention. This thesis will argue that in the current 

environment of austerity and sharp political tension, it is of critical importance to 

implement low cost, politically amicable strategies to manage congestion. Flexible work 

arrangements like telework and flextime have been developed in the private sector as a 

cost-saving measure and as a reward for exceptional employees. When workers adopt a 

non-traditional schedule, the transportation network benefits as vehicles are removed or 

shifted from the peak period. Despite being widely available, non-traditional work 

arrangements are little used by employers and employees since both parties are uncertain 

if the new arrangement will benefit their career path and job security. Recently, public 

agencies and executives have launched programs and passed mandates that force or 

greatly incentivize employers to adopt flexible work arrangements. The case studies 

examined in this thesis show that modern programs can provide cheap, temporary 

congestion relief for urban areas while substantially benefitting the businesses and 

agencies who adopt them. 



vi 

 

Table of Contents 

List of Figures ................................................................................................................. viii 

List of Tables .................................................................................................................... ix 

Chapter One: Understanding Congestion ...................................................................... 1 

How We Measure Congestion......................................................................................... 3 

Congestion Yesterday, Congestion Today ...................................................................... 6 

Congestion in a Social Context ....................................................................................... 7 

Characterizing Peak Travel Today .................................................................................. 9 

Chapter Two: Congestion Mitigation Strategies ......................................................... 14 

Compulsory Congestion Mitigation Strategies ............................................................. 14 

License Plate Rationing ............................................................................................. 14 

Pricing Schemes: Sustainable Congestion Management ........................................... 16 

Incidental Congestion Mitigation .................................................................................. 18 

Voluntary Strategies to Congestion Mitigation ............................................................. 19 

Chapter Three: Understanding Flexible Work Arrangements .................................. 20 

Flextime ......................................................................................................................... 20 

Compressed Work Week ............................................................................................... 22 

The Results-Only Workplace ........................................................................................ 24 

Telework........................................................................................................................ 24 

Telecommuting as a Prisoner‘s Dilemma .................................................................. 25 

Telework and Transportation ........................................................................................ 28 

Chapter 4:Modern Case Studies.................................................................................... 29 

Commute Trip Reduction (Washington State) .............................................................. 29 

Quick Summary ......................................................................................................... 29 

Impetus ...................................................................................................................... 29 

Implementation .......................................................................................................... 30 

Results ....................................................................................................................... 32 



vii 

 

Best Practices ............................................................................................................. 33 

Seattle Housing Authority ............................................................................................. 33 

IBM ............................................................................................................................... 34 

Quick Summary ......................................................................................................... 34 

Best Practices ............................................................................................................. 35 

EWorkplace (Minnesota) .............................................................................................. 36 

Quick Summary ......................................................................................................... 36 

Impetus ...................................................................................................................... 36 

Implementation .......................................................................................................... 37 

Results ....................................................................................................................... 38 

Best Practices ............................................................................................................. 38 

Work 4 Utah .................................................................................................................. 39 

Quick Summary ......................................................................................................... 39 

Impetus ...................................................................................................................... 39 

Implementation .......................................................................................................... 40 

TxDOT Maintenance Crews 4-dayWork Week ............................................................ 44 

Impetus ...................................................................................................................... 44 

Implementation .......................................................................................................... 44 

Results ....................................................................................................................... 46 

Chapter 5: Conclusion – Living in a Congested World .............................................. 48 

Suggested Measures of Effectiveness ........................................................................... 49 

Concluding Remarks ..................................................................................................... 50 

Works Cited ..................................................................................................................... 52 

 

  



viii 

 

List of Figures 

Figure 1. Perceptions of traffic in Houston vs. delay per traveler ...................................... 8 

Figure 2. Characteristics of AM and PM peak travel from 2001 NHTS .......................... 10 

Figure 3. Proportion of trips types that used a highway ................................................... 12 

Figure 4. Characteristics of home-based work trips ......................................................... 13 

Figure 5. Illustration of flextime‘s potential impact on congestion .................................. 21 

Figure 6. Sample schedule of TxDOT staggered four-day work week ............................ 45 

 

 

  



ix 

 

List of Tables 

Table 1. Work 4 Utah cost savings in FY 2008 ................................................................ 42 

Table 2. Comparison of TxDOT standard and compressed schedules ............................. 46 

  



1 

 

Chapter One: Understanding Congestion 

Traffic is one of the most widely discussed urban issues we face today. At a time when 

95% of trips are made in personal vehicles and the average driver spends over 14 hours in 

congestion each year, traffic is one of America‘s last shared cultural experiences. Today 

more than ever, co-workers are more likely to find common ground discussing personal 

frustration with congestion than any television show or recently released movie (1, 2). 

This thesis will argue that in an environment of austerity and sharp political tension, it is 

of critical importance to implement inexpensive, amicable strategies to manage 

congestion. Flextime, compressed work weeks, and telework (collectively called flexible 

work arrangements in this thesis) are three ideas born in the private sector that have since 

been adapted by the public sector as a tool for congestion mitigation. Each arrangement 

allows workers substantial flexibility in their schedule by adopting new telework 

technologies or by modifying institutional rules. 

Devising a comprehensive plan to manage congestion raises important questions about 

the very nature of congestion and the sustainability and practicability of potential 

mitigation strategies. This thesis will argue that a publicly-promoted flexible work 

arrangements are among the most cost-effective, readily implementable congestion 

mitigation strategies available. HR Magazine, a leading academic journal for human 

resources professionals, describes the three strategies this way: 

 Flextime is a work arrangement with time of arrival and departure that differs 

from the standard operating hours. A typical flextime arrangement would allow 

arrival at 10:00 a.m. and departure at 7:00 p.m. (3) 

 A compressed work week allows full-time employees to work longer days for part 

of the week or pay period in exchange for shorter days or a day off during that 

same week or pay period (4). 
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 Telework, or telecommuting, allows an employee to work at home, on the road, or 

in a satellite location for all or part of their regular workweek (5). 

Such programs can be used to more efficiently utilize the existing transportation network, 

reduce overhead costs, and save energy. While flexible work arrangements alone are 

unlikely to provide sustainable congestion management, their effective implementation 

can postpone the need for compulsory congestion management strategies like pricing. 

The impetus for this thesis comes from two related questions posed by the Texas 

Department of Transportation (TxDOT) Strategic Research Initiative. The initiative 

developed a series of high-priority research questions after consulting with hundreds of 

transportation stakeholders, administrators, and academics. Two of the questions posed 

by the initiative are: 

1. What measures can be taken to reduce peak hour congestion and more efficiently 

use system capacity? 

2. What can TxDOT do to encourage flex hours, flex days, and telecommuting? Is 

pricing the answer?  

To answer these questions, this thesis will characterize peak hour travel in order to 

understand the impact that a commuter-centric congestion mitigation strategy can have 

on peak travel. A review of congestion mitigation strategies that have been implemented 

in the United States and abroad will be given with particular emphasis on the theoretical 

and practical relationship between flexible work arrangements and other congestion 

mitigation strategies. Finally, case studies of domestic flexible work schedules will be 

presented with particular focus on those implemented by the public sector. 
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How We Measure Congestion 

The ability to quantify congestion is an important step in developing a congestion 

mitigation strategy. Since surface transportation projects must be justified before they can 

move forward, agencies often look to a project‘s potential to relieve congestion as a 

primary justification for roadway expansion, signal upgrades, and intersection 

reconfigurations. Planning alternatives can be compared on their congestion-relieving 

merits if objective measurements of congestion can be taken and projected under future 

conditions. Developing measures of congestion is not a difficult task, but this section will 

argue that congestion metrics, while derived simply, are presented to decision makers and 

the public in decidedly confusing and unrelatable terms. That habit in turn makes it 

difficult to evaluate the impact of any congestion mitigation strategy. 

The most straight-forward procedure for measuring congestion is to figure how much 

longer a trip takes during a congested time of day compared to an identical trip during an 

uncongested time of day. The difference between the two travel times is the delay 

attributed to congestion. The ratio between the times, called the travel time index, can be 

used to describe congestion severity. 

For example, if a trip between a suburban residence and a downtown office takes 25 

minutes at midnight and 32 minutes during the morning rush hour then the travel delay 

attributed to congestion is seven minutes (32 -25 = 7) and the travel time index is 1.28 

(32 / 25 = 1.28). A trip during rush hour takes 28% longer than an uncongested trip. 

Travel time indices are used by the Texas Department of Transportation (TxDOT) to rank 

the severity of congestion on roadway segments (6). The rankings are used to prioritize 

funding for a variety of surface transportation projects. The same methodology is the 

foundation of the Texas Transportation Institute‘s (TTI) annual ―Urban Mobility Report,‖ 

and INRIX‘s ―National Transportation Scoreboard,‖ two widely-cited reports that 

estimate the severity of congestion in US cities (7, 8). 
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The delay experienced by a single driver and a corridor‘s travel time index are 

transparent measures of congestion and when taken together can provide a fair 

assessment of a corridor‘s congestion level. An obvious shortcoming of these 

measurements is that the number of drivers affected is not revealed. A ten-minute 

increase in travel time experienced by thousands of drivers should arguably be considered 

differently than a ten minute delay experienced by a few hundred, so aggregating the 

delay experienced by all drivers seems like a reasonable next step in providing a 

comprehensive picture of congestion. To represent the aggregate effects of travel delay, 

transportation professionals report congestion in annual hours of delay and annual cost of 

delay. 

Annual hours of delay is calculated by summing the delay experienced by each driver 

over a particular segment of roadway. TxDOT reports drivers using IH 35 between SH 71 

and US 183 suffer a combined 3.9 million hours of delay each year – drivers on that 7.2-

mile stretch of highway experienced a combined 14 months and 19 days of delay in an 

average 24-hour period. 

The annual hours of delay measurement can also be expressed as a cost. If one assigns a 

value to the time lost in traffic and estimates the cost of operating a vehicle for that 

additional time, the cost of delay on each traveler can be quantified. It is clear that 

travelers have a personal sense of the value of their time as evidenced by the use of High-

Occupancy Toll (HOT) lanes, however deciding on an average value of time to assign to 

drivers is a difficult task. TTI‘s 2009 report assumed a value of ―extra travel time‖ plus 

additional fuel consumption is $16.01/hour (9). TxDOT assumed the combined cost of 

congestion is $21.75/hour in 2010. When the cost of delay is aggregated across all 

travelers, the values are astounding. By TxDOT‘s own measure, the top 10 most 

congested roadway segments cost Texas drivers over half a billion dollars — $525.9 

million, to be exact. 
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When trying to develop a bottom line for congestion, the appeal of aggregate delay and 

cost is understandable. Decision makers may feel compelled to invest in surface 

transportation after hearing that drivers are literally spending years in their vehicles –  

and that driving time is valued at billions of dollars – but it is not a relatable way to 

measure and track congestion. Consider this example from Houston. In conjunction with 

a private-sector human resources firm, the City of Houston launched the ―Flex and the 

City‖ program, which encouraged all Houston employers to experiment with 

telecommuting and flexible work arrangements for a two week period (10). During that 

time traffic delays on two stretches of highway were carefully monitored by the public 

works department. At the completion of the project, the mayor‘s press release announced 

that the pilot program resulted in a 102 second (or 5.8%) travel time savings for the 

average traveler — a modest, but measurable reduction
1
. The release later went on to say 

that the combined savings would amount to $16.8 million in productivity, fuel, and 

accident avoidance over one year. The release estimated that over 16,000 hours (about 22 

months) could be saved each year. If anything, this demonstrates how divergent driver-

specific and aggregate representations of congestion can appear. 

In an attempt to present a clear, comprehensive description of congestion, this thesis will 

express congestion with the following metrics when discussing congestion mitigation 

strategies: 

 Number of cars removed from the road during peak hours 

 Reduction in vehicle-miles traveled (VMT) 

 Time savings experienced by each driver 

The costs presented in the remainder of this document, unless otherwise noted, are the 

aggregate costs of lost time, spent fuel, and vehicle maintenance.  

                                                 
1
According to the release, 68% of drivers sampled reported that their commute was ―faster or much faster‖ 

than usual. Note that the travel time savings were only measured for the two pre-designated stretches of 

highway whereas the question was posed about the driver‘s entire commute. 
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Congestion Yesterday, Congestion Today 

In his famous paper on particularly troublesome vehicle routing problems, Marshall 

Fisher commented that ―person centuries have been dedicated to solving the traveling 

salesman problem (11).‖ If that is true, surely person millennia have been spent trying to 

resolve congestion. Despite our best efforts, congestion is widely cited as one of the most 

pressing issues of any kind in the United States (11, 12). Often considered a modern, 

auto-centric problem, congestion is rarely viewed in a historical or social context. In fact, 

prosperous societies throughout history struggled to solve the congestion issues of their 

time and acknowledged the real and social costs it placed on society (13). In Ancient 

Rome, Julius Caesar restricted carriage travel within the city walls to relieve 

overcrowded streets. In 1660 King Charles II of England issued a proclamation, 

lamenting that congestion in London had, 

―the streets made… unpassable, the pavements broken up, and the common 

passages obstructed and become dangerous, our peace violated, and sundry other 

mischiefs and evils occasioned…‖ p.122 

In response to the frustration of his subjects, King Charles declared that carriages were 

prohibited from standing in the streets while waiting for passengers, but instead had to 

wait in stables or yards (14). By the 1840s, Londoners were counting traffic volumes at 

intersections and Parliament had established a number of committees charged with 

addressing congestion (13). Within the last century, the advent of the automobile and 

widespread implementation of public transportation systems created careers for 

transportation and traffic planners who strive to make surface transportation efficient in 

the face of growing demand for it. Much ink has been spilled, many task forces formed, 

and billions of dollars spent implementing solutions that will lead to less congestion, but 

it is clear that congestion continues to frustrate drivers and plague cities. 
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Congestion in a Social Context 

While congestion is a measurable, unavoidable consequence of sharing the road, how 

drivers perceive that congestion is matter of personal perspective and circumstance. 

Consider a 20-minute commute taken at 30 mph on a congested freeway that was 

designed for 60 mph traffic. Objectively, this highway has all the red flag metrics of a 

congested corridor – it has a travel time index of 2.0 and it is not hard to imagine that 

congestion could cost drivers millions of dollars each year. But subjectively, this level of 

congestion may not be considered unacceptable to the average driver. When considering 

congestion as a problem worthy of fixing, it is important to consider the following: 

 The benefits of congestion. Studies have shown that the average commuter 

prefers a 15-19 minute travel time
2
 and that driving can serve as a much-needed 

‗buffer‘ between work and the home (16). In a sense, this reduces the cost of 

congestion, as users may not associate a social cost with the first several minutes 

of delay that they experience. 

 Varied tolerance for congestion. Drivers of different ages, locales, 

socioeconomic status, and demographics can have distinctly different values of 

time. 

The American public is keenly aware of the relative state of congestion – and not only in 

the sense that Americans are likely to notice and lament congestion. One study in 

particular has shown that collective opinion about traffic is very reflective of actual 

congestion levels. During extensive surveys of greater Houston, researchers collected 

data about public perception of congestion. Figure 1 compares the percent of survey 

respondents who thought that congestion was the ―biggest problem‖ facing the Houston 

                                                 
2
The study reported that 7% of sampled travelers commute less than they would like to and 52% commute 

more than they would like to. The remaining 41% thought their commute was ―about the right length.‖ 
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area
3
 to the estimated hours of traveler delay experienced by Houston residents each year 

(15, 16). The noticeable correlation in Figure 1 suggests that drivers have an acute sense 

of congestion in their home town. While the Houston study does not suggest how drivers 

perceive congestion over the course of decades or major technological changes, it does 

show that drivers have a clear picture of whether or not things are getting better for them 

year-to-year. 

 

Figure 1.Perceptions of traffic in Houston vs. delay per traveler 

Congestion is as much a social phenomenon as it is a scientific one. As such, the dual 

nature of congestion must be considered when planning any long-term congestion 

mitigation strategy. When measuring congestion relative to a congestion-free roadway, it 

is important to remember that drivers are willing to accept a non-zero congestion level. 

  

                                                 
3
In this survey question, respondents could choose to cite the economy, transportation, or crime as ―the 

biggest problem facing the people in the Houston area today.‖ 
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Characterizing Peak Travel Today 

The impacts of congestion reach beyond slowing the movement of automobiles and 

trucks. Congestion impacts economic competitiveness, wastes finite resources, impacts 

quality of life, creates environmental problems, and can affect other modes of 

transportation (17). Studies by public and private agencies have shown that the intensity, 

extent, and duration of automobile congestion in the United States has worsened over the 

last 25 years and shows no sign of abating in the long run without substantial recourse (7, 

18). 

Across America and in Texas, drivers are spending additional time and fuel on each trip 

as a result of growing congestion. Attempts to measure the impact of congestion in the 

US estimate that over $87 billion and over 3.7 billion hours are lost annually to 

congestion in urban areas (7). TxDOT estimates that each urban commuter in the state 

experiences an average of 49 hours of congestion-related delay annually (19) and that 

congestion levies an additional cost between $161 and $1,112 per year
4
 on each 

commuter (20). The impact of congestion has begun to reach more than the commuting 

population. In 2006 it was estimated that highway congestion impacted 67% of all travel 

and was responsible for extending the time spent by all peak-hour travelers by 37%. By 

TxDOT‘s estimate, congestion costs Texans a total of $6.8 billion annually (21). 

When looking at congestion from the standpoint of congestion mitigation, there are a few 

important questions to ask. This section will try to answer: 

1. Where is everyone going during the peak period? Are the cars on highways 

during the morning peak period all headed to work or somewhere else? Are there 

different profiles in the morning and afternoon? 

                                                 
4
 2007 estimates by the Texas Transportation Institute place the cost of congestion on each commuter in 

terms of additional operational costs and value of lost time at the following amounts: Brownsville $161; 

Corpus Christi $180; Beaumont $228; Laredo $306; El Paso $382; San Antonio $765; Austin $812; Dallas 

$1,077; Houston $1,112. 
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2. How are those trips being made? Do certain trips gravitate to highways? What 

kind of impact on highway congestion can a congestion mitigation strategy expect 

to return? 

3. How can that information be used to design an effective congestion 

mitigation strategy? How can resources be used most efficiently?  

The most severe automobile congestion is experienced during the weekday morning and 

afternoon peak periods, which are typically defined between 6 a.m. and 9 a.m. and 4 p.m. 

and 7p.m. in transportation literature. Interestingly, the purpose of peak hour travel is not 

confined to work- and school-related trips. To try and answer the question ―Where is 

everyone going during the peak period?‖ consider this data from the 2001 National 

Household Travel Survey (NHTS). The study found that trips directly related to school or 

work made up 76% of AM peak trips and 45% of PM peak trips, suggesting that a 

substantial amount of peak period travel is discretionary (18). A more detailed look at 

morning and afternoon peak travel is shown in Figure 2. 

 

Figure 2.Characteristics of AM and PM peak travel from 2001 NHTS 



11 

 

The NHTS did not ask respondents to identify trips as discretionary or otherwise, instead 

the referenced study classified work and school related trips as ‗mandatory‘ and all other 

trips as ‗flexible.‘ Without this piece of information, it is difficult to determine the 

proportion of peak-hour trips are flexible – those trips for which the departure time or 

destination can be changed. One can imagine that certain medical trips, shopping trips, or 

personal meetings are often more inflexible than arrival times at work or school.  

The data shown in Figure 2 tells an important story about the expected impact of a 

congestion mitigation strategy aimed at work-related trips. For example, consider a 

hypothetical initiative that gets 5% of all commuters to telecommute every day. The 

impact on the transportation network during the morning peak will not be a 5% reduction 

in traffic volume. Instead, one could expect a 5% reduction in the proportion of 

commuters who are traveling directly to work and an under 5% reduction among those 

who make one or more stops during the morning commute – imagine some of those stops 

are errands that cannot be performed at another time, since the traveler will probably still 

make the trip. Combine these reductions and one could expect about a 2.6% reduction in 

overall morning peak travel. Since mandatory, work-related trips make up a smaller 

proportion of afternoon peak travel, one could expect about a 1.5% reduction in travel.
5
 

To determine where peak trips are being made, the 2009 NHTS included a question that 

asked respondents to identify if their trip was taken on an interstate. Over 64% of 

respondents did not use an interstate for any trip recorded during the survey, suggesting 

that those respondents either do not live near an interstate or do not need to use an 

interstate to take their trips. Among those who did use an interstate at least once during 

the survey period, the proportion that used a highway for specific trip types is shown in 

Figure 3. 

                                                 
5
This figure was calculated by assuming- that 5% of ―directly to work‖ trips would be removed and 4% of 

―commutes with 1+ stop‖ would be removed. 
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According to the 2009 NHTS data, 80% of home-based work trips (HB-Work) are made 

using an interstate among travelers who used an interstate for at least one other trip 

during the survey period. This information suggests that in designing an effective 

congestion mitigation strategy, it would be advantageous to target highway-adjacent 

places of employment. Without a targeted strategy, there would be wasted time, 

resources, and manpower on the order of 20% as commuters who do not use highways 

adopt flexible work arrangements that do not directly affect highway congestion.  

 

Figure 3. Proportion of trips types that used a highway 

To confirm that the generalized information presented in Figure 3 is valid during peak 

periods, Figure 4 shows both the proportion of home-based work trips and the total 

number of trips made during the course of the day. For clarifying purposes, the peak 

periods are shaded. Notice that the proportion of home-based work trips made via the 

interstate is relatively stable at 80% during both peak periods.  
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Figure 4. Characteristics of home-based work trips 

This look into the nature of peak travel suggests a few ways to design an effective 

congestion mitigation strategy. Perhaps the two most important things to consider are: 

 Target highways. Urban freeways are the most congested roadways in Texas, so 

efforts that remove cars from highways will be the most effective. Since 20% of 

home-based work trips (among interstate users) do not use interstates, blanket 

initiatives will waste resources on travelers who do not contribute directly to the 

most-congested roadways. 

 Expect small returns. Commuters are not the only people on the road. About 

one in four morning peak travelers and nearly two in three afternoon peak 

travelers are making non-mandatory trips. A program that makes substantial 

headway in modifying the travel behavior of commuters will still be subject to 

erosion by the prevalence of non-commuters on the roadway. 
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Chapter Two: Congestion Mitigation Strategies 

Several strategies to manage peak hour congestion have been put forth by the public 

sector, politicians, the media, and independent think-tanks. A quick internet search for 

―How to fix highway congestion‖ finds articles from major newspapers, personal blogs, 

the Federal Highway Administration, and professional journals. Proponents of congestion 

mitigation strategies cite potential economic, environmental, and quality of life benefits 

by implementing their plan. Usually, the proposed solutions either seek to reduce 

congestion with a major compulsory initiative like ubiquitous user-fees or look to 

encourage more favorable commuting behaviors with voluntary measures like carpooling 

or taking transit. This section will explore three broad categories of congestion mitigation 

strategies – compulsory, incidental, and voluntary. The bottom line for all congestion 

mitigation strategies is simple: remove automobile trips from congested roadways to 

achieve the desired outcome. 

Compulsory Congestion Mitigation Strategies 

Since congestion is of such a large scale, many of the ideas to reduce congestion involve 

implementing large scale programs to impact congestion in an immediate and meaningful 

way. Compulsory strategies seek to control demand for roadway use by subjecting each 

driver to a set of rules or disincentives. Two popular strategies, license plate rationing and 

roadway pricing, are considered ‗compulsory strategies‘ in this section, because the plan 

is designed to affect the vast majority of road users. 

License Plate Rationing 

License plate rationing is currently used to manage traffic in the foreign cities such as 

Mexico City, Bogota, and Sau Paulo. Fundamentally, license plate rationing seeks to 

reduce automobile use by banning vehicles with particular license plates from driving on 

certain roadways or during certain times of day. In theory, license plate rationing would 
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affect all road users equally and would not place an inequitable burden on poorer 

households. 

In November 1989, Mexico city implemented a program that restricted license plate 

numbers ending in either of two particular digits from driving within downtown during 

business hours on one weekday (for example, plates ending with a 5 or 6 could not enter 

the city on Mondays). Theoretically, Hoy No Circula (No Circulating Day or HNC) 

would reduce traffic by 20% on weekdays as one-fifth of vehicles would be restricted 

from driving downtown on work days. During the trial period, Mexico City saw a 

reduction in daily vehicles by 20% and subway ridership increase by 7%. However, 

drivers adopted new behaviors to avoid the license plate restrictions, ultimately diluting 

the effectiveness of the program. 

An examination of the long-term effects found weaker results, particularly a 7.6% 

reduction in weekday traffic volume and no evidence of sustained increase in transit use. 

The program‘s effectiveness was damaged after single-car households purchased an 

additional vehicle to avoid the restrictions and still more commuters ultimately opted to 

use taxis instead of the subway. As a result, fuel consumption per capita increased after 

the program was implemented and it was noted that air quality did not improve (22). 

While perhaps too draconian for American cities, the willingness of Mexican commuters 

to adopt a second vehicle in order to avoid driving restrictions provides valuable insight 

into the effectiveness of compulsory solutions. The theory that license plate rationing 

provided a more equitable alternative to direct pricing proved only partly true. Affluent, 

multi-car households were able to circumvent the scheme and did not have to adopt new 

commuting habits. License plate case study also demonstrates that travel reductions do 

not always yield the desired effect. Mexico City intended for the HNC to reduce 

pollution, but detailed studies found ―no evidence of long-term improvements in air 

quality‖ and even found a relative increase in air pollution during weekends and times 

when the restrictions did not apply (22). 
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Pricing Schemes: Sustainable Congestion Management 

Perhaps the most pervasive idea is that of pricing. Proponents of pricing rightly point out 

that a well-established price can dramatically reduce automobile congestion and generate 

revenue. It has been demonstrated that an effective pricing scheme can significantly 

increase automobile speeds and guarantee drivers a congestion-free trip. Examples of the 

current best practice in pricing come from overseas. London charges drivers a hefty fee 

for entering downtown during weekday business hours and Stockholm 

charges
6
automobiles for driving on highways near the central business district. Both 

cities have seen traffic volumes reduced by about 15% and traffic delays reduced by up to 

30% (23, 24). A variable electronic tolling system on Singapore‘s highways can charge 

automobiles different fees depending on the current demand for a facility to avoid the 

event that demand exceeds capacity. Singapore reduced traffic by 13% and drivers have 

experienced a 22% faster trip since the program was upgraded in 1998 (11). While these 

are notable, well-documented examples of successful pricing systems, the 

implementation of similar pricing systems has often proved politically unpalatable in the 

United States due to lack of public consensus and the various equity issues it raises (25). 

Pricing strategies to congestion reduction are likely to be met with great political 

resistance, but pricing offers the only sustainable demand management solution. As 

described in a 2004 study by the RAND group, any attempts to remove cars from a 

roadway will be offset by latent demand for that facility in the long term. 

[It has been] noted that many people already make a conscious decision to travel 

at other times of day, on different routes, or by different modes—even if this 

involves some inconvenience—so as to avoid congested travel conditions. If 

                                                 
6
  Beginning January 4, 2011, London charges between £9 and £12 ($14.28 and $19.04) to enter the 

downtown cordon zone between 7am and 6pm on weekdays. Stockholm charges between kr10 and kr20 

($1.49 and $2.99) to utilize toll roads near downtown; a day‘s charges cannot exceed kr60 ($8.96). 

Currency equivalents were taken from the exchange rates published via Google Finance on January 14, 

2011. 
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strategies are employed to improve the flow of traffic on crowded thoroughfares, 

however, travelers will soon notice the reduction in congestion and return to their 

preferred travel patterns. In other words, there will be a triple convergence on the 

newly freed capacity—as travelers shift from other times of day, from other 

routes, or from other modes—thus eroding the initial peak-hour congestion 

reduction effects. Over the longer term, general increases in automotive travel 

demand resulting from economic expansion and population growth will further 

undermine the effectiveness of many strategies (17). 

Arguably, pricing is the only strategy that is resistant to the effects of triple convergence, 

since the price charged for using a facility or entering a cordon zone is enough of a 

disincentive to move drivers off congested routes (57). However, that does not imply that 

other traffic demand management (TDM) strategies are futile endeavors. For example, if 

a TDM strategy removes a significant number of cars from a particular highway there 

will be an increase in overall mobility as the driver who previously used a parallel arterial 

will switch to the highway, thereby freeing up space on the arterials for other drivers, and 

decreasing travel time for the driver(s) who switched (58). While this hypothetical 

scheme did not necessarily reduce congestion, it induced a countable, positive effect on 

the network. 

While pricing schemes can create sustainable benefits for the environment, congestion, 

and fuel use, the idea is unpopular because it is viewed as unfair. Toll lanes have been 

dubbed Lexus Lanes since they are perceived as ―an unfair way for wealthy drivers to buy 

their way out of congestion, leaving the less well-to-do stuck in [traffic].‖ Cordon zones 

raise fears among residents living on the zone‘s fringe (who fear their streets will become 

parking lots for commuters to avoid the cordon fee) and long-distance commuters are 

effectively paying for improvements to another city‘s transportation infrastructure. 

Whether unfounded or not, these equity concerns have been successful in sinking 

numerous pricing proposals in the United States, including those which had significant 

traction. When compared to other congestion mitigation strategies, pricing requires huge 
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political capital investments in addition to the up-front infrastructure costs to collect the 

user fees. Without favorable budget conditions and a high-profile champion, it is 

imprudent to turn to pricing schemes to widely manage congestion (25). 

Incidental Congestion Mitigation 

It is well-documented that the severity of congestion in urban areas is often tied to 

economic conditions and fuel prices. During economic downturns, higher unemployment 

can result in fewer cars on the road and travel delays can be significantly reduced as 

occurred during the first year of the recession that began in late 2007. From December 

2007 to December 2008 an increase in unemployment caused weekday traffic volumes to 

drop between 2% and 4% and travel delays were cut by 3% to 5% (7). Fuel prices can 

have a marginal impact on travel patterns as well. As gasoline prices began to climb in 

early 2007 (ultimately exceeding $4.00 per gallon in the summer of 2008) national 

gasoline consumption decreased by 0.4% in 2007 and by a further 0.5% in the first two 

months of 2008.  

Gas prices and the economy are often in a state of flux, so incidental congestion reduction 

is a temporary relief. One can assume that old travel habits will return once the economy 

picks up or gas prices fall again. 

Even in a stagnant economy with perpetually high fuel prices, it is unlikely that 

congestion will disappear. A person who struggles to afford gasoline or maintain their 

vehicle will adopt cheaper travel behaviors like trip-chaining, carpooling, or acquiring a 

cheaper or more fuel-efficient vehicle. While overall vehicle miles traveled will decrease 

as a result of these new behaviors, it is not likely that congestion will fall to a level where 

one can move freely by car during peak periods. Incidental congestion reduction is not 

permanent and therefore should not be viewed as a congestion-mitigation strategy. 

Rather, it should be viewed as a driver of the behaviors that affect automobile traffic and 

controlled for when evaluating the impact of congestion mitigation strategies. 
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Voluntary Strategies to Congestion Mitigation 

Voluntary congestion mitigation strategies seek to reduce congestion by providing road 

users with more options regarding the time and nature of their commute. Such strategies 

are likely to gain political and public approval since they provide participants with 

increased autonomy and do not disincentivize non-participants. Therefore, public 

agencies seeking consensus on congestion mitigation measures often implement 

voluntary programs like flexible work schedules and telecommuting (17).  

Voluntary programs can be most effectively implemented in areas where work-driven, 

peak-hour congestion levels are particularly severe and concentrated. Although each is 

slightly different, voluntary programs challenge the institutional rules that require a 

traditional workday and encourage automobile commuters to shift their peak period trips 

to off-peak hours or to remove trips entirely
7
. 

Unlike many other congestion solutions, there are no direct costs to a public agency to 

maintain a flextime, flex day, or telecommuting program within the community it serves. 

Costs are largely the product of providing consultants to describe, organize, and 

implement such programs for the participating employers. 

                                                 
7
The role of public transportation in reducing congestion is the subject of a separate research brief 

commissioned under Project 0-6661 TxDOT Strategic Research Program. As such, the author of this report 

acknowledges the critical role public transportation can play in a comprehensive congestion mitigation 

strategy. In order to avoid duplicating the efforts of the other research team, this paper will not expand on 

the role of public transportation. 
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Chapter Three: Understanding Flexible Work Arrangements 

Flexible work arrangements offer employees some freedom to choose when and how they 

work and, by extension, how they contribute to congestion. Individuals who take full 

advantage of flexible work arrangements rarely work a traditional five-day, 9 a.m. to 5 

p.m. workweek. Employees may work later or earlier than normal, work longer days to 

earn an extra day off, or utilize technology to work from outside the office.  

Regardless of the flexible work arrangement chosen, there is a countable benefit to the 

transportation network as trips once taken during the peak period are shifted to less 

congested times or eliminated. While it is important to examine each strategy‘s potential 

effect on congestion, the appeal and practicability of each strategy to those adopting the 

strategy is of great importance if the initiative is to be effectively implemented. This 

chapter will try to answer two questions that are critical to understanding flexible work 

arrangements and their potential as a congestion mitigation strategy. The questions are: 

1. What is appealing about different flexible work arrangements strategies and what 

drives employers to adopt a particular arrangement? 

2. How can the appeal of a flexible work arrangement be preserved in writing and 

implementing a congestion mitigation strategy that relies on the adoption of 

flexible work arrangements? 

To answer these questions, this chapter will discuss the characteristics of three popular, 

non-traditional work arrangements: flextime, compressed schedules, and telework.  

Flextime 

Flextime is a work arrangement that lets employees choose atypical times of arrival and 

departure. For example, a flextime worker might arrive at 10 a.m. and depart at 7 p.m. 

one day and work from 6:30 a.m. to 2:30 p.m. the next. Employees who take advantage 

of flextime have the ability to travel at the most convenient time of day they may choose 
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to travel at less-congested times of day to save time or leave work early to spend more 

time with family (without consideration of traffic conditions). 

From a transportation perspective, flextime represents an opportunity to reduce the 

severity of congestion during peak hours; regardless of the reason employees adopt the 

arrangement. Figure 5 illustrates how congestion is theoretically impacted when many 

commuters move their trips from peak congestion to times of less congestion.  

 

Figure 5. Illustration of flextime’s potential impact on congestion 

In practice, flextime poses some problems that employers and employees must work out 

to ensure a mutually beneficial policy. Some of the most-cited concerns are: 

 How can the employer ensure that at least some employees are on-site during 

normal business hours? 

 How does an employer exercise employee oversight and host team meetings if 

work schedules are fluid? 

To the first question, employers can enact a policy that requires that employees announce 

when they plan on arriving each day. For example, a sample policy might read,  
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[Eligible] employees must first discuss possible flextime arrangements with 

his/her supervisor and then submit a written request... The supervisor will 

approve or deny the flextime request based on staffing needs, the employee’s job 

duties, the employee’s work record and the employee’s ability to temporarily or 

permanently return to a standard work schedule when needed (3). 

Such a policy gives employers greater control over scheduling to ensure that adequate 

manpower is available during normal business hours. Essentially, a little planning is all 

that is required to resolve scheduling problems that could arise with unmanaged flextime.  

Employers are often reluctant to enact any flexible work arrangement because it reduces 

their ability to oversee day-to-day operations. In a good flextime schedule, employers can 

choose to deny flextime benefits to employees with a poor work record – allowing them 

to retain oversight over troublesome employees and to make flextime a benefit to be 

earned. In many flexible work arrangements, employers define ‗core hours‘ or times of 

day during which all employees must be present so that meetings can be held and 

housekeeping matters can be addressed. Typical core hours are set up during the middle 

of the day, say, from 10 a.m. to 2 p.m. 

Compressed Work Week 

A compressed workweek is one of the most popular flexible work arrangements because 

of its simplicity, potential cost savings, and appeal to most employees. Workers on a 

compressed work week might use one of several schedules, including: 

 A clerk who works ten hour days Monday through Thursday and takes Friday off 

or works nine hour days and takes one day off every other week.  

 A staff engineer who works nine hour days and takes every other Monday off.  

 A police officer or firefighter who works three 12-hour days each week and takes 

the other days off (4). 



23 

 

If an employer extends compressed work weeks as a benefit to employees, the policy 

closely resembles flextime – employees can extend and compress their work day as 

desired to produce an optimal schedule. However, when enacted as a mandatory change 

in operating hours, compressed work weeks can provide significant cost savings and 

efficiency improvements while raising unique human resource concerns. 

The benefits of compressed work weeks stem from the lengthened work day and the day 

off. Since the work day is extended, jobs that require lengthy start-up and shut-down 

times can greatly benefit. Consider a manufacturing plant with machinery that takes an 

hour to turn on and an hour to turn off. In an eight hour work day, 25% of time is utilized 

waiting on the machinery. Add in a one hour lunch break and only five hours of the day 

are used for production. TxDOT‘s Abilene and Odessa districts essentially recognized 

this efficiency problem with their maintenance crews who spend a lot of time setting and 

removing traffic controls at work sites. The switch to 10-hour days substantially 

increased productivity. For more information, see the section ―TxDOT Maintenance 

Crews 4-dayWork Week‖ in Chapter 4. 

Jobs with compressed work weeks can see significant reductions in operating expenses 

and overhead costs by removing one day from the work week. The TxDOT experiment in 

Odessa saw fuel, water, and repair costs drop under the four-day system and Utah saw 

utility costs drop by about 13% since almost every state agency started taking Friday off.  

With compressed work weeks, most complaints center around the logistical problems and 

fatigue associated with a lengthened work day. A longer day at the office can mean 

trouble for parents with school children. An early start time makes it difficult to get a 

child ready for school and staying later means arranging childcare until 6 p.m. or later. 

Scheduling frustrations are not confined to workers with children. About 20% of Utah‘s 

state employees struggle with the lengthened work day. In an interview with National 

Public Radio, one state employee articulated a common complaint, ―I hate it. It is not 

working one single bit for me… a 10-hour day… is like an eternity (26).‖  
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Unfortunately, few remedies exist for these problems, as they stem from the very nature 

of a compressed work week. It is possible for managers to use some of the cost savings to 

provide reduced-cost child care for employees with young children or to offer employees 

ways to de-stress during the long work days. However, this author was unable to find 

evidence of such a program. 

The Results-Only Workplace 

Flextime, compressed workweeks, and telecommuting work strategies provide employees 

with added flexibility that can lead to a better work-life balance. A results-only 

workplace environment (ROWE) allows employees to complete their work when ever, 

wherever, and how ever they desire. Since ROWEs often integrate technology to allow 

their employees to work from the home or road, this workplace culture is very close to 

telecommuting. Employees who take full advantage of ROWE have maximum control 

over their work-life balance. The key difference is that the employee is rarely, if ever, 

required to appear at the office – and in that difference lays ROWE‘s successes and 

problems.  

First, a results-only arrangement is likely to succeed in jobs where productivity can be 

easily measured. A law clerk digitally filing documents, a salesman collecting contracts 

or a consultant with a single report to prepare can, given some technology, complete their 

work without having to report to the office. A manager can verify that each ROWE 

employee is meeting his quotas and revoke ROWE privileges of those who are not. 

Telework 

Telework, or telecommuting, is a relatively modern work arrangement that gives an 

employee the option to complete some or all of his work away from the office and 

outside of typical business hours via an electronic connection. Like compressed 

workweeks and flextime, businesses adopt telecommuting policies to both reward 

employees with additional flexibility and to lower operating costs. Because of its broad 
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definition, many work behaviors can be classified as telework. The following activities 

would, under most definitions, qualify as telework (59).  

 An advertising professional could produce content from home using his personal 

computer and correspond with clients using his home phone. He may rarely, if 

ever, visit the office. 

 An engineer could send e-mails from home until 10 a.m. and then visit the office 

for collaboration and more intensive work. 

 A corporate executive could host a conference call with managers at a nearby 

branch from his work office to avoid making the trip by car. 

For reasons explored in the following section, telecommuting remains a little-used work 

arrangement despite expectations that it would come to define modern work-life balance. 

From a transportation perspective, telework allows participants to take fewer work-

related trips – or at least fewer trips during peak hours – thereby removing some 

mandatory, work-related trips from the road (5, 29). From a businessman‘s perspective, 

employers are not necessarily looking at telecommuting to reduce congestion; they want 

to be more efficient in the way they do business (30, 31). 

Telecommuting as a Prisoner’s Dilemma 

Technological advances over the past 20 years have made telework a more viable work 

arrangement, but it is far from the dominant workplace option it was expected to become. 

In 2001 somewhere between 9 and 24 million Americans telecommuted regularly – far 

below the 55 million that was predicted. That same year, another report found that while 

a majority of Fortune 1000 companies offer telecommuting, most have report 

participation rates below 5% (32, 33). This might imply that telecommuting is an 

undesirable work arrangement, but in fact the opposite seems to be true. Best Buy, 

American Express, and Dow Chemical have fully embraced telework and report that 

teleworkers are 35-43% more productive than traditional office workers (32). When 

asked, most employees say they would like the option to telecommute; they anticipate 
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improved productivity, a better work-life balance, and saved travel time. This brings 

forward another question: If so many companies offer telecommuting options and so 

many employees want to telecommute and so many working-class Americans have a 

high-speed internet connection
8
 from home (33), why aren‘t more people telecommuting? 

The answer seems to lie in the perceived consequences of telecommuting or allowing 

your employees to telecommute. For understandable reasons, many actors in the 

workplace are unsure if telework will ultimately benefit their professional development 

and job security. One human resource professional summarized the feelings of many 

managers in this way, 

The biggest barrier to telework is resistance by middle management… If Big Bob 

looks out over his Dilbertville and doesn’t see cubicles filled with busy workers, 

he’s going to wonder and feel uncomfortable about what he’s paying [middle 

management] to do (30).  

Sarcastic as it is, this point of view appears to be widespread. According to the Federal 

Highway Administration (FHWA), the biggest barrier to implementation of 

telecommuting is ―the mistrust of supervisors or misunderstood rules or expectations on 

the part of employees (34).‖ One study cites 75% of managers involved in a telework 

arrangement ―can trust their employees, but a third say they would like to be able to see 

them, just to be sure (31).‖  

Middle managers think their job will be at jeopardy if they do not have employees to 

physically oversee each day and those employees feel their work ethic and quality will go 

unnoticed unless they are seen putting in time at the office each day. This standoff 

between management and employees is a classic prisoner‘s dilemma. If only one party 

chooses to telework, that party risks an unfavorable situation, but if both agree to 

                                                 
8
 The 2011 US Department of Commerce report cited here found that 73% of employed persons in the 

United States have a broadband internet connection at home. 
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telecommute, both parties can reap greater benefits. In order to leave the unfavorable 

circumstance, both parties must set a series of ground rules and write effective 

telecommuting policy.  

When transitioning to telecommuting, human resource professionals recommend the 

following remedies. 

 Determine which jobs are ready for telecommuting. Jobs with measurable 

products, deliverables, or specific due dates are the best fit for telework because 

an employee‘s progress and output can be easily measured on a regular basis (35). 

 Offer guidance detailing which employees should be allowed to telecommute. 

Some companies screen employees and only allow the most effective to 

telecommute. 

 Provide training to management. This helps prepare managers for the switch 

and gives them the proper tools to ensure a successful transition. 

 Establish written program guidelines. Designate which jobs are eligible for 

telecommuting, explain that managers and employees can collaborate to ensure a 

mutually beneficial arrangement, and allow the telework arrangement to be 

terminated if performance suffers. 

One final concern is that of security. When sharing documents, emails, and information 

online, there is always the risk that sensitive data is intercepted by a third party. Often 

times a teleworker will use their personal computer to access his employer‘s servers. If 

the home computer is not secured well, the entire database could be at risk. Fortunately, 

secure connections can easily be established through virtual private networks (VPN) or 

other relatively inexpensive technologies (36). Other businesses simply provide all 

teleworkers with company-issued computers to ensure a safe connection (29).  

  



28 

 

Telework and Transportation 

If done correctly, flextime, compressed workweeks, and telecommuting can be extremely 

effective business tools but their ability to impact congestion is still an unanswered 

question. When studying flexible work arrangements from a transportation standpoint, 

―the crucial component of [flexible work arrangements] is the elimination, or partial 

elimination, of a commute trip (27).‖  

Research has confirmed the theory that the average teleworker will consume less fuel and 

travel fewer miles, thereby reducing demand on the transportation network (34). As 

mentioned previously, telework can include foregoing a trip to work altogether or 

traveling outside of the traditional peak period. To make a noticeable impact on 

congestion though, a substantial portion of the commuting population would need to shift 

their trips to avoid traveling during the peak hour. In the past twenty years, the public and 

private sectors have found success with a variety of approaches to implementing flexible 

work arrangements. The most interesting elements and best practices of each approach 

are the focus of the following chapter.  
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Chapter 4: Modern Case Studies 

This section chronicles the successes and failures of notable public and private sector 

flexible work arrangements. For each case study, particular attention is given to the 

program‘s finances, effectiveness, and methodology in order to determine the best 

practices. 

Commute Trip Reduction (Washington State) 

Quick Summary 

The Commute Trip Reduction (CTR) program requires that all large employers in the 

state of Washington implement one or several trip reduction strategies. State funds are 

distributed to local jurisdictions to aide in the implementation of CTR-approved 

programs like telecommuting, transit, and flextime. Aide usually comes in the form of 

region-specific information on implementing CTR strategies that is sent to local 

employers. The low-cost program is evaluated biannually by the legislature and has 

succeeded in significantly reducing commute trips to major worksites. Over 560,000 

Washington workers are employed by worksites with CTR programs. The program did 

not noticeably reduce congestion, but WSDOT estimates that congestion would be about 

7.6% worse without the CTR program. 

Impetus 

In 2006, the Washington State Legislature passed the Commute Trip Reduction 

Efficiency Act to require that local governments in highly congested areas ―develop and 

implement plans to reduce drive-alone trips and vehicle miles traveled per capita (38).‖ 

To satisfy the legislative mandate, the Washington State Department of Transportation 

(WSDOT) expanded the Commute Trip Reduction (CTR) program initially developed in 

1991. The new CTR would do two things:  
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1. Decentralize control of CTR: Local jurisdictions would help employers 

implement ad-hoc trip reduction programs, and 

2. Make the CTR governing board more policy-oriented (39).  

The program planned to reduce drive-alone commute trips to CTR worksites by 10% and 

cut VMT by 13% before 2011. WSDOT estimated that these goals, if realized, would 

move the state closer to achieving its greenhouse gas reduction objectives and maintain 

traffic volume at the 2007 level without discouraging jobs or residents from entering the 

area (39). 

Implementation 

CTR works as a partnership among governments, employers, and citizens across the State 

of Washington to encourage commuters and residents to ride the bus, carpool, walk, bike, 

telecommute, or compress their workweek. Compared with other state-lead initiatives, 

CTR is unique in two particular ways. 

1. CTR requires that big employers participate. It requires businesses with 100 or 

more full time employees at a single site whose workday starts between 6 a.m. 

and 9 a.m. to implement a trip reduction program. 

2. CTR shifts the burden to the employers. CTR worksites are not necessarily 

provided with funds to implement a trip reduction program and employers are 

required to produce data on their trip reduction program every two years. 

In order to meet CTR requirements, an employer can have employees participate in one 

or many congestion reduction strategies. Local governments provide technical support 

and services to help employers choose and launch CTR programs to achieve their trip 

reduction goals. For example, the high-tech manufacturing firm, Hewlett-Packard offers 

telework to most of their employees, while Macy‘s, a national retailer, has had more 

success with flexible schedules and compressed workweeks. Although they are not 
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compelled to do so, smaller businesses are encouraged to implement trip reduction 

programs that work best for them (40). 

The program is funded partially by state grants. For example, the Kitsap Regional 

Coordinating Council (a coalition of Kitsap county‘s local governments) received 

$150,000 from the Legislature to develop and implement a telework program for Kitsap 

employers. The project provided employers in Kitsap County with a telework toolkit, a 

work template, and guidance to promote telework. However, a lot of investment comes 

from participating employers as they invest and expand their own commute reduction 

programs. In 2004, before the legislative mandate to expand CTR, employers invested 

$49.4 million into CTR programs, over $18 for each dollar invested by the state (41). 

Once employers discover that CTR programs make sound business sense, they further 

fund the strategy to further increase productivity, efficiency, and employee morale. 

CTR is coordinated by WSDOT, which determines the program‘s policy, evaluation 

measures, and allocates state grants to local jurisdictions. Most of the costs associated 

with CTR programs have been called ‗soft costs‘ by WSDOT. CTR worksites must take 

time to select their transportation options, write effective policy, and education 

employees and managers among other things. While each of these activities has an 

associated cost, they are considered different from ‗hard costs‘ like technology 

investment. 

A legislative mandate requires that CTR be evaluated every two years. Each CTR 

worksite is required to survey its employees and report the commuting habits of its 

employees. Information about mode share, frequency of work trips, and distance traveled 

are the most important pieces of information. That data can be used to determine shifts in 

mode and changes in VMT per employee. By requiring a state-wide evaluation of CTR 

worksites, WSDOT can track how well each demand management strategy is performing 

and make strategic evaluations about which direction to go in the future. This 
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accountability has proven to an important part of the staying power of the program, as 

WSDOT must disclose CTR‘s effectiveness in specific terms. 

Results 

Currently, over 1,000 worksites and roughly 530,000 employees work at participating 

CTR worksites. WSDOT reports that 28,000 fewer vehicle trips were made each 

weekday morning in 2009 providing relief to some major traffic chokepoints (41). As a 

part of the 2009 evaluation, WSDOT used a traffic simulator to estimate the severity of 

congestion in the Puget Sound Region, (which includes Seattle, Tacoma, Olympia, and 

Everett) under the hypothetical condition that all CTR commuters returned to drive-alone 

trips at the rate they did before entering the program. A 7.6% reduction in delay was 

computed, which corresponded to $59 in savings per morning commuter due to 

reductions in fuel use and travel time. The delay for the region for 2009-2011 is estimated 

to be $99 million worse if CTR was eliminated. Considering the state‘s $2.8 million 

annual investment in that region, the state is getting a 35 to 1 return on investment
9
 (41). 

Further, the reduction of 62 million vehicle miles traveled by participants saved an 

estimated $7.8 million in fuel costs and reduced greenhouse gases by 27,460 metric tons 

statewide. Lastly, in a survey of 1000 CTR worksites, slightly over three percent 

telecommuted on a regular basis (38).  

In 2009, the Government Management Accountability and Performance, a division of 

WSDOT, formed a report measuring the effectiveness of their internal CTR program. 

According to the report, 63% of the total WSDOT workforce operated on a schedule 

other than the traditional eight hours per day, five days per week. Over half of the 

employees have changed their schedule to eliminate two or more trips to work each 

                                                 
9
It is important to note that the impacts of the program today are built off previous investments in CTR. 

The ROI estimate does not mean to imply either that failing to fund the program will eliminate all the 

benefits, nor that if the investment were doubled, the benefits would also double. 
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month.  About one third of the WSDOT staff participates in a CTR program that reduces 

travel to the office between 6 a.m. and 9 a.m. (42).  

Best Practices 

As a whole, the CTR program is the accepted norm for large public and private worksites 

in the State of Washington. Its mandatory-but-flexible structure and its short, but 

impressive, track record should qualify it as an example of best practice in implementing 

a publicly-sponsored trip reduction program. Two aspects of the program stand out as 

critical elements: 

1. Mandatory-but-flexible structure. All large employers are required to 

implement CTR strategies but they are given the choice of which strategies to 

actually adopt. Since employers must now consider a series of travel reduction 

strategies, at the very least it expands awareness of travel options and enumerates 

the benefits of non-traditional work arrangements.  

2. Biannual performance reviews ensure that CTR is performing well by the 

standards of both WSDOT and the legislature. This review process is seen by 

CTR‘s creators as one of the program‘s key strengths relative to other congestion 

strategies: it is transparent, goal-seeking, and its continued funding depends on 

year-to-year success. 

Seattle Housing Authority 

In 1998 the Washington State University Cooperative Energy Program conducted a case 

study of the Seattle Housing Authority (SHA) to find alternative transportation solutions 

for Washingtonians. The study was updated in 2005 by Commuter Challenge, a non-

profit organization. At the study‘s encouragement, SHA implemented flextime in 1992, 

compressed workweeks in 1993, and telework in 1997, all at zero cost (43). The quasi-

government housing agency started offering flexible schedules to its employees for two 

key reasons: allow employees to avoid heavy traffic and to be more accessible to the 
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public and their residents. SHA‘s Human Resources Director, Charles Hayashi says, 

―This program meets our corporate needs and makes effective use of our workforce 

(43).‖ The agency allows employees to choose a start time between 6 a.m. and 10:30 am. 

SHA supervisors must approve the schedules, while a timekeeping system logs and tracks 

employee work hours.  

By 2005, over 70% of SHA staff took advantage of flextime, while three percent were 

using a compressed workweek. Managers and employees have both enjoyed benefits. 

Dick Woo, Director of Finance and Information Technology, claims, ―With proper 

planning, different start times can make flow of work between staff and management 

more efficient (43).‖ Telecommuting rates remain somewhat small, (also at three percent) 

but the option is still available for 25% of the staff. Formal telework policy agreements 

between staff and management ensure employee accountability and smooth operations 

without infringing on the employee‘s ability to fully take advantage of telework.  

SHA also provided a web-based portal to allow users to access their work from a remote 

location, allowing employees to telecommute if they desired. Most importantly, the 

programs are very popular with staff as it gives them an opportunity to avoid traveling 

during the most congested times, both in the morning and evening. Although measurable 

impacts to congestion are unknown, the absence of any implementation expenses makes 

this a cost-effective method of removing vehicles from the roads at congested times. 

IBM 

Quick Summary 

One of the many large corporations embracing changes to the typical work environment 

is IBM. The technology and consulting firm started allowing telecommuting in the mid-

1990s and by 2006 had nearly 40% of its 330,000 employees working from home or 

elsewhere on any given day. The company uses a Second Life site to create a virtual 

online environment where remote workers can collaborate with each other and managers 
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who are at the work site. The company estimates approximately $50 million in annual 

savings from the elimination of workspaces alone. The company saw an increase of 10 to 

20 percent in productivity rates of teleworkers relative to their in-office counterparts as 

well as a higher retention rate (28). 

Although most IBM teleworkers are generally satisfied with telecommuting, some felt 

they lacked a strong connection with their coworkers and were missing out on 

institutional knowledge and promotions. In order to keep teleworkers more connected, 

IBM rekindled IBM Club, a mixture of intramural sports, picnics, and other social and 

recreational activities to foster the corporate culture not felt by telecommuters. The 

independently, locally run clubs allow employees to ―come together, to network, to get to 

know each other,‖ says Mary-Ann O‘Connor, a mobility specialist at IBM. The clubs 

have so far been successful and include over 90,000 members (44). 

Best Practices 

This brief study demonstrates that multi-national corporations have found success with 

large-scale telecommuting initiatives. IBM‘s concern that employee morale and corporate 

culture would be weakened by frequent telecommuting led them to invest in social clubs. 

It is common for companies to cite workplace culture as a reason to pass on flexible work 

arrangements but IBM‘s simple, inexpensive social club solution demonstrates that 

avoiding these complex issues does not require a complex solution. 

―Going into the office is like a day off, because it is so social and people want to 

catch up and go out to lunch and visit and ask a bunch of questions. It works for 

me because I am self-motivated to do the work and I don't need a manager… to be 

telling me to do it.‖ – Scott Berens, IBM Software Support Engineer and full-time 

teleworker (46) 
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EWorkplace (Minnesota) 

Quick Summary 

Minnesota‘s application for federal money under the Urban Partnership Agreement 

included a proposal to implement telecommuting as a congestion mitigation strategy. 

Federal and state money paid for eWorkplace, a program that provides human resource 

consultants to companies that are interested in significantly reducing work trips. The 

program includes 40 employers, 3,000 regularly participating employees, and significant 

cost savings for those participating employers in foregone travel expenses. It represents 

one of the most intense, successful, and expensive publicly-promoted flexible work 

arrangement programs. 

Impetus 

In 2006 the United States Department of Transportation announced its Congestion 

Initiative which outlined strategies to tackle congestion on the nation‘s roads, rails, 

runways, and waterways. One major component of the initiative was the Urban 

Partnership Agreement (UPA), a program that would provide funding to metropolitan 

areas that promised to implement programs with ―a combined track record of 

effectiveness in reducing traffic congestion (45).‖ Minnesota‘s application included 

investments in ―technology, transit, and telework‖ and was awarded $133 million from 

the UPA (46). The state legislature provided $50.2 million in additional funds during the 

2008 legislative session, $3.2 million of which was used to create eWorkplace, which 

would promote the ―telework‖ part of Minnesota‘s congestion mitigation strategy. 

EWorkplace‘s stated goal is to ―reduce congestion in and around the Twin Cities by 

encouraging employers to offer employees the option to telework (47).‖ 
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Implementation 

EWorkplace launched in early 2009 as a joint effort by the Minnesota DOT and the 

Hubert Humphrey Institute of Public Affairs at the University of Minnesota. The program 

seeks out employers who are willing to commit to one of two trip-reduction programs. 

The first is a traditional telework program administered by MetroTransit and a coalition 

of Minneapolis-St. Paul Traffic Management Organizations. Employers who join the 

program must commit a minimum number of employees to telework at least one day per 

week for at least three months. To qualify, employers must have an address within the 

seven-county area surrounding the Twin Cities (48). In exchange for joining the program, 

employers receive access to consultants who advise the company on how to best establish 

flexible work arrangements and gain access to online tools to track the travel reduction 

impacts of their telework program. Other incentives include a free three month 

subscription to popular telework software packages (48) and special mention in 

eWorkplace publications (47). 

The second program requires a ―dramatic cultural shift‖ to the Results-Only Work 

Environment (ROWE). ROWE is a unique workplace culture created by CultureRx, a 

private human resources company that promotes work arrangements that focus 

exclusively on the accomplishment of pre-established benchmarks. Participating 

employees are never required to visit the office if their work can be accomplished 

elsewhere. This significantly cuts down on travel and provides the employee with 

maximum flexibility in determining their work-life balance. While a ROWE is not an 

effective work arrangement for all employers, two eWorkplace participants have 

established a ROWE and reported positive results. 
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Results 

Based on the data collected by eWorkplace participants, the average participating 

employee saves $1,300 per year in foregone business travel
10

. The program has enrolled 

40 employers as of January 2011 and 3,000 employees participate in the program. 

EWorkplace estimates that participants saved a total of $3.9 million after one year in the 

program, resulting in a return on investment of 1.2. As of January 2011, over 93% of 

employers surveyed planned to continue participating in eWorkplace and about two-

thirds planned to extend telework options to more employees (49). 

In an eWorkplace survey, participating employers cited increased productivity, morale, 

and improved customer service after implementing the program. According to an internal 

MnDOT survey, participating MnDOT employees reported decreased stress levels and 

reduced absenteeism. Fairview Health Services, a private medical clinic, reported a 50% 

reduction in overtime hours logged by program participants (47). 

Best Practices 

EWorkplace should be considered a best-practice example of voluntary congestion 

mitigation because of the high expectations and high return to the employer, participating 

employees, and the Twin Cities. Three elements of the program that are particularly 

memorable are: 

1. Provides high-quality implementation support. Unlike other programs which 

simply provide information to employers, eWorkplace actively helps employers 

and employees make the transition to an alternative work arrangement by 

providing them with access to human resource professionals. 

                                                 
10

This figure was estimated by multiplying the number of travel miles reduced by a value of 50 cents per 

mile. That figure was taken from the United States Internal Revenue Service, which used 50 cents per mile 

as the value for calculating tax deductions related to business travel in 2010 (30). 
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2. Sets high standards for participation. EWorkplace employers are required to 

find a certain number of employees who promise to eliminate at least one trip to 

work each week.  

3. High return to employees. Participants are required to document their travel 

reductions through an online server that computes personal cost savings, 

environmental impacts, and time savings. The aggregated data provides 

eWorkplace administrators with insight into the program‘s effectiveness. 

Work 4 Utah 

Quick Summary 

In 2008, newly-elected Governor Jon Huntsman released an executive order requiring 

that the vast majority of executive branch state employees work ten hour days Monday to 

Thursday and take Friday off in order to reduce costs. Work 4 Utah was launched two 

months after the Governor‘s order, a launch process that included high-profile surveying 

and public outreach components. The one-year pilot program, while not without 

shortcomings, provided the state with significant cost savings and brought national 

attention to compressed work weeks. The program has since been evaluated and renewed 

due to its success reducing overhead costs. About 17,000 employees and nearly all state 

agency offices in Utah have a 4/10 work week. 

Impetus 

Utah governor Jon Huntsman made national headlines in June 2008 with an executive 

order
11

 that required 17,000 state employees (about 80% of the executive branch 

workforce) adopt a four-day workweek (50). The program, called Work 4 Utah and 

referred to as the 4/10 arrangement, would require most state employees to work ten 

hours each day from Monday through Thursday and take Fridays off. The program was 

launched as a one-year pilot program to conserve energy, save money, improve air 

                                                 
11

The Executive Order #2008-0006 was one of the first issued by Gov. Huntsman after he assumed office. 
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quality, and enhance customer service within government agencies (51). Observers credit 

high gas prices, Utahans‘ preference for earlier and later access to government services, 

and the desire to cut government spending on energy as key motivators for the switch 

(52, 53, 54).  

Implementation 

The Governor‘s Office began by undertaking several outreach initiatives in the two 

months before the change to a 4/10 schedule in August 2008. The initiatives were meant 

to quickly disperse information about the program, establish a baseline from which to 

evaluate the project, and address agency-side implementation problems before they 

surfaced. The three most important initiatives included the creation of a hotline, 

projection of expected cost savings, and the production of a baseline report. 

First, a Work 4 Utah hotline was established and a fully staffed call center was set up to 

answer questions by the public, affected employees, and local government officials. Calls 

to the hotline greatly declined shortly after the program was in place and the state was 

able to downsize the hotline. 

The Governor‘s Office projected estimates of the project‘s annual economic impact. The 

economic impact study made a conservative estimate of projected annual benefits to the 

state. The estimates suggested that Utah would save $14 million annually from foregone 

vehicle operation, state savings from utility expenses, and ―additional GDP due to 

reallocated expenditure of savings (55).‖ The study chose not to project benefits to the 

environment, savings on building operational costs, and improved customer service until 

further study could be done.  

A Baseline Report was widely circulated to explain the program‘s methodology, provide 

guidance to agency leadership, and address frequently asked questions by the public and 

affected employees. The focus of the report was on the responses of state agencies to a 

five-question survey that asked how each agency planned to handle various aspects of a 
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four-day workweek. Answers regarding how the agency would monitor the program‘s 

effectiveness, communicate with customers, help employees transition, and maintain 

productivity were displayed as statistics and a list of innovative answers were given 

special attention. 

Results 

One year after the switch, Utah conducted an extensive survey and analysis that 

compared actual and projected cost savings, put employee opinion in perspective, and 

assessed the environmental impacts for the first time. Interestingly, the final report does 

not mention traffic or congestion savings and does not mention a relationship between 

Work 4 Utah and transportation. 

Regarding cost savings, the one-year report found that first-year savings were modest, but 

significant. Overall energy savings after 1 year were about 10.5% among all state 

buildings and about 13% among those on a four-day workweek. The state could not 

achieve 20% reductions at 4/10 work sites since it was not always possible to turn off 

each building‘s unique utility system. New control technologies were installed midway 

through the pilot year. Several significant cost savings are shown in Table 1.  

  



42 

 

Table 1. Work 4 Utah cost savings in FY 2008 

Cost Savings (FY 08 to FY 09) Amount 

Operational Costs $203,000 

Custodial Contracts $203,177 

Personal-owned Vehicle Reimbursement Fees $575,000 

Energy (HVAC, Power, Lighting) $502,000 

Fleet-leased Vehicles $582,137 

Non-fleet Vehicles $289,630 

Overtime Pay $4,100,000 

Total $6,454,944 

Before the actual cost savings data was published, local leaders thought the switch had 

saved money. Over 70% of local government leaders said that the 4/10 workweek is a 

―good way‖ for the state to try and save money. This kind of consensus showed that 

Work 4 Utah was unlikely to be cut due to internal pressure that stems from conflicting 

opinion on the program‘s usefulness. 

The switch to a 4/10 workweek impacted employees negatively in fewer ways than 

expected. The survey produced two important findings. First, most employees liked the 

switch. After one year, 75% of employees preferred the 4/10 schedule (up from 56% who 

said they would like it). Only 18% reported disliking the new arrangements. Second, the 

survey found that workers over-estimated the potential negative side-effects of the 

program. Employees surveyed before the 4/10 workweek was established anticipated 

more problems with childcare arrangements and public transportation use than actually 

surfaced. After one year, only 9% of respondents indicated a negative impact on 

childcare (down from 20% before) and 8% saw a negative impact on public 

transportation (down from 14% before). 
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From a customer relations standpoint, local governments suffered most. 37% of local 

government leaders had a harder time doing business on Friday due to the closures. 

Whereas only 22% of the public felt the 4/10 schedule was inadequate. Data from 

Utah.gov found that significantly more business was done online during the pilot. 

Business registration renewals, hunting and fishing licenses, criminal background checks, 

and income tax filings performed online increased substantially during the Work 4 Utah 

program. 

In light of the favorable findings, Work 4 Utah was extended with certain exceptions in 

December 2009. The extension plan kept the vast majority of state offices on the four-day 

workweek but let key Utah Tax Commission and Department of Public Safety offices 

stay open on Fridays. 

Best Practices 

Among the case studies considered in the document, Work 4 Utah has produced the 

highest cost savings, highest return on investment, and is arguably the most sustainable 

alternative work arrangement. All of these positive attributes can be credited to the 

mandatory nature of the program. Since state agencies were required to close on Friday, 

the cost savings were much greater than they otherwise would have been under a 

voluntary or site-by-site implementation plan. Additionally, the fact that all state agencies 

made the switch provided consistency that helped the public and local governments adapt 

to the program. Imagine if Work 4 Utah gave agencies a choice regarding which flexible 

work arrangements to adopt. Different agencies might choose a 4/10 workweek and close 

on different days, thereby confusing the citizens and local governments they serve. 

Others might adopt flextime that would keep the offices open longer each day, potentially 

increasing overhead costs. 

As a congestion mitigation strategy, Work 4 Utah leaves something to be desired. This 

author could not find any quantitative assessment of Work 4 Utah‘s effect on congestion 

and therefore little can be said about its impact on traffic. Perhaps this data is unavailable 
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because improved transportation was not one of the program‘s goals and Utah‘s 

Department of Transportation was not the founding party. However, since the program 

immediately impacted a large number of commuters to significantly alter their travel 

schedules, it is easy to imagine that Utah roadways experienced at least short-term 

reductions in weekday congestion. This program permanently moved 17,000 commuter 

trips away from the peak periods each day and eliminated commute trips one day a week. 

Whether quantified in an official study or not, Work 4 Utah is an example of a successful 

– and maybe accidental – congestion mitigation strategy. 

TxDOT Maintenance Crews 4-dayWork Week 

Impetus 

In March 2008 the Abilene and Odessa districts within TxDOT implemented a 

compressed work week for Maintenance Operations crews in order to reduce operating 

expenditures and improve productivity associated with sign replacement, street sweeping, 

pavement repair, and other maintenance tasks. The program was championed by District 

Engineer Russell Lenz. Since the program was conceived, designed, and launched by 

TxDOT management, implementation costs for the program were near-zero. The two 

districts saw fantastic improvements in efficiency and significant cost savings after a 

three-month trial period. 

Implementation 

By order of the District Engineer, the Abilene and Odessa districts divided their 

Maintenance Operations crews into two teams that would each work a staggered four-day 

week. Figure 3 shows that during the first week, employees on the ―A schedule‖ would 

work Monday to Thursday while employees on the ―B schedule‖ would work Tuesday to 

Friday. The following week, the schedules were reversed so that ―A schedule‖ worked 

Tuesday to Friday while ―B schedule‖ worked Monday to Thursday. The alternating 
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schedule created a four day weekend every other week, so employees could schedule 

personal businesses on either Mondays or Fridays. 

 

Figure 6. Sample schedule of TxDOT staggered four-day work week 

The four-day and five-day schedules are compared in Table 1. Notice that the compressed 

four-day schedule increases the amount of the work day spent on production from 5.5 

hours/day (62%) to 7.5 hours/day (71%) while shortening the number of hours worked 

per week and reducing the time spent staging, traveling, and setting traffic controls. A 

compressed work day starts one hour earlier and ends half an hour later, so the 

compressed work week uses fewer man hours than the 5-day schedule.  
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Table 2. Comparison of TxDOT standard and compressed schedules 

5 Day/Week Standard Schedule 

 

4 Day/Week Compressed Schedule 

8-8:30 a.m. 
Crew staging at 

office 
7-7:30 a.m. Crew staging at office 

8:30-9 a.m. Travel to job site 7:30-8 a.m. Travel to job site 

9-9:30 a.m. Set traffic control 8-8:30 a.m. Set traffic control 

9:30-12 Production 8:30-12 Production 

12-1 p.m. Hour lunch 12-12:30 p.m. Half hour lunch 

1-4 p.m. Production 
12:30-4:30 

p.m. 
Production 

4-4:30 p.m. 
Remove traffic 

control 
4:30-5 p.m. Remove traffic control 

4:30-5 p.m. Return to office 5-5:30 p.m. Return to office 

 Provides 5.5 hours production/day 

(27.5 hrs/wk) 

 9 work hours per day (45 

hours/wk) 

 12.5 hours/wk spent staging, 

traveling, and setting traffic 

controls 

 Provides 7.5 hours production/day (30 

hrs/wk) 

 10.5 work hours per day (42 hours/wk) 

 10 hours/wk spent staging, traveling, 

and setting traffic controls 

Results 

After three months of operation, TxDOT performed an internal evaluation of the 

compressed workweek. Their investigation concluded that the compressed work week 

offered substantial cost savings, increased productivity, and a generally happier 

workforce. Some key findings include: 

 52,758 equipment miles saved 

 $19,232 cost savings from water and fuel reductions (calculated) 

 Large efficiency improvements in large and small sign work, street sweeping, and 

in-place repair of base/subgrade 

 Positive employee feedback, some employees preferred the standard 5-day work 

week 
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The compressed work week proved a solid business decision. At virtually no cost, the 

Odessa TxDOT district created a program that generated large cost savings and improved 

productivity. As a human resources decision, the 4-day work week was a work-in-

progress. Due to employee preference for a consistent schedule, the Odessa district 

currently operates on a consistent 4-day work schedule instead of the alternating schedule 

shown in Figure. Additionally, many employees had to make special child care 

arrangements to accommodate the extended work day. The Odessa district has not 

implemented a program to help employees arrange or afford additional child care, but has 

worked with those employees individually to meet their childcare needs.
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Chapter 5: Conclusion – Living in a Congested World 

As cities grow and densify around existing highway infrastructure, a greater number of 

automobiles will be expected to use existing, fixed-capacity highway infrastructure for a 

variety of trips. Without sweeping measures like pricing or rationing it is unlikely that 

congestion can be managed to a socially-acceptable or cost-effective level assuming the 

continued growth of Texas cities. In fact, the idea of measuring congestion against a 

socially or economically acceptable level requires a methodology that is inconsistent 

across the field and unrelatable to decision makers and the public.  

In a time of sharp political tension and austerity, TxDOT should explore congestion 

mitigation strategies that can be championed with minimal political or economic capital. 

While the theoretical and practicable effects of flexible work arrangement programs on 

congestion are small compared to those of pricing, they nonetheless represent an 

opportunity for Texas to reduce peak hour congestion on key corridors, more efficiently 

use system capacity, and promote competitive business practices for Texans. 

Flexible work arrangements were first implemented by the private sector to reduce 

overhead costs and provide perks to outstanding employees. Employers in a variety of 

fields implemented alternative work arrangements and saw significant reductions in paid 

overtime, improved employee morale, and improved efficiency. Despite their 

demonstrated success and widespread availability, the number of employees working on 

an alternative schedule remains very small. The primary deterrent is perception by 

mangers and potential alternative schedule workers that adopting a non-traditional work 

schedule will result in less job security and career development. Although both 

employers and employees have a lot to gain by adopting a non-traditional work schedule, 

neither party is willing to make the first move. Organizations that have made the leap to 

an alternative work schedule often have a strong internal champion and lay very specific 

ground rules to ensure that workers and managers are at ease with the new program. 
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Public agencies can push employers to adopt flexible work arrangements by providing 

them with the resources to safely make the leap. The most successful publicly-promoted 

flexible work arrangements fall into one of two categories: mandatory and voluntary. 

Mandatory flexible work arrangements are usually implemented by the executive branch 

and produce large benefits for low cost. Work 4 Utah – a mandatory four-day workweek 

for Utah agencies – was implemented at near-zero cost and saved over $6 million in 

energy, overtime paid, and operation costs after one year. On the other hand, Minnesota‘s 

eWorkplace invited employers situated in Minneapolis/St. Paul to adopt flexible work 

arrangements. Those who joined got access to top-tier human resource consultants and 

were held to a particular standard of participation. It cost $3.2 million for the first year, 

but removed 3,000 cars from major highways each week. 

Suggested Measures of Effectiveness 

Measuring congestion and consequently measuring how a program or policy affects 

congestion is a difficult and imprecise task. The cost of congestion can be measured in 

hard costs as additional expended fuel or additional vehicle maintenance, in time as 

additional time spent on the road by each vehicle, and in volume as the number of 

vehicles served. When these measures are combined into a single monetary value by 

assigning economic and social monetary cost to the volume served and the time spent, it 

is not clear how or how much things have changed. To address this issue, a public agency 

should present congestion in the clearest manner possible and avoid combining 

incompatible metrics. 

The effectiveness of a congestion mitigation strategy can be conveyed most honestly by 

using the following metrics. 

 Number of cars removed from the targeted roadway during the peak period. 

This metric was used by eWorkplace, which required that participating employees 

to report the frequency at which they telecommuted. From this complete data set, 
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Minneapolis was able to say with certainty that 3,000 vehicles were removed 

from inner-city highways each week. 

 Time savings experienced by each driver. By presenting time savings in a 

driver-specific metric it helps the public understand the impact congestion has on 

their commute. Time savings could be reported simply as the amount of time 

saved and supplemented with information about the change in travel time index, 

so that drivers understand how their time on the highway was reduced relative to 

the previous and best-possible travel time. 

 Hard costs saved. Report the change in fuel consumption and vehicle 

maintenance that is directly attributable to congestion while controlling for 

fluctuating fuel and maintenance costs. While drivers undoubtedly assign an 

internal value to their commute, those values will vary among drivers, so the 

combined hard and social cost to a driver cannot be accurately reported to each 

individual driver.  

 Cost-benefit ratio. If supported by the previous metrics, it is necessary to 

produce a ratio that shows the overall effectiveness of the program. Nearly every 

program explored in the previous chapter ultimately produced a cost-benefit ratio 

by summing the hard costs, social costs, and time savings. While this measure 

obscures the specific effectiveness of the congestion mitigation strategy, it is 

important to decision-makers and the public who want to ensure their money is 

being used responsibly and effectively. 

Concluding Remarks 

At a time when Texas cities suffer from a major transportation headache, publicly-

promoted flexible work arrangements represent an aspirin – it is cheap, small, and could 

provide Texas highways with much-needed temporary congestion relief. If Texas citizens 

and leaders decide that congestion must be controlled above all else, then mandatory 

congestion mitigation strategies like pricing and rationing provide the only sustainable 

solution. When one considers cost effectiveness, ease of implementation, and political 
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amicability, few congestion mitigation strategies are as appealing as a well-designed 

program to promote flexible work arrangements.  
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