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SECTION 1 
OVERVIEW 
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Purpose of this briefing book 
Senate Bill (SB) 1077 requires the Chair of the California Transportation Commission to create a 
Technical Advisory Committee (TAC) to study road usage charging (or road charging, for purposes of 
this document) alternatives to the gas tax and make recommendations to the Secretary of the California 
State Transportation Agency (CalSTA) on the design and evaluation of a road charging pilot program. 

This briefing book is the first in a series designed to provide background information to TAC members on 
key issues the TAC will have to decide in order to complete their charge from the Legislature. The 
expectation is that information contained in these briefing books will inform TAC members on critical 
matters prior to each meeting, facilitate better understanding of the presentations, and stimulate 
thoughtful discussion of key ideas during the meetings. 

In many instances, the information provided will be broader in scope than the TAC’s primary 
responsibilities and will include information about topics that are more properly addressed by CalSTA or 
through legislative action. The broader background on these topics is offered to provide TAC members 
with context since many of the policy, communications, and technical issues are highly interdependent. 
Additionally, TAC recommendations for the pilot program may well lay the foundation for any longer-term 
road charging system in California. 
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We designed the remainder of this document to help the TAC begin work 
on its four core activities 
Section 2 provides a summary of the policy context in California, including an outline of the four core 
activities the TAC will undertake:  

► Study road charging methods 
► Seek public input 
► Recommend pilot design parameters 
► Recommend pilot evaluation criteria  

Section 2 also includes a broad overview of commonly raised road charging policy questions. Since 
policy choices drive so many aspects of the program, we believe it is important for the TAC to be aware 
of these questions when undertaking its work. The TAC does not need to formulate answers to these 
policy questions, but awareness of the questions will inform decisions about pilot design and 
evaluation criteria. 

Section 3 provides a summary of key activities and lessons learned from road charging programs from 
around the world. 

Section 4 is a discussion of communications issues related to road charging. It provides perspectives 
and lessons learned on gathering public comment on road charging, the related task of sharing 
information about the road charge with the public, and an overview of communications activities in the 
current work plan for the pilot program. 
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SECTION 2 
CALIFORNIA POLICY DIMENSIONS 
AND TASKS AHEAD FOR THE TAC 
(To be discussed during Item 7 on February TAC agenda) 
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“An efficient transportation system is critical for California’s economy and 
quality of life” – SB 1077 
California’s transportation system serves all 38 
million residents. The state’s 175,000 miles and 
400,000 lane-miles of roads directly serve 24.2 
million licensed California drivers, 27.7 million 
registered California vehicles, and out-of-state 
visitors. Collectively, Californians and visitors are 
estimated to drive over 200 billion miles every year 
on California roads. 

In Senate Bill 1077, the Legislature recognized the 
important role of an efficient transportation system 
for the state’s economy and quality of life. Well-
maintained roads and bridges provide mobility and 
accessibility for residents and businesses alike. 
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Revenues from existing taxes and fees dedicated to roadway infrastructure 
are not keeping pace with demands on roadway infrastructure 
The largest sources of funding for transportation projects in California are derived from excise taxes paid 
on fuel consumption. These funds are primarily used to preserve, maintain, expand, and modernize 
California’s highway system. 

Annual investments funded from these and other sources to preserve California’s transportation 
infrastructure have not kept pace with the demands on the infrastructure.  

“The revenues currently available for highways and local roads are inadequate to preserve and maintain 
existing infrastructure and to provide funds for improvements that would reduce congestion and improve 
service.” – SB 1077  
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As California reduces fossil fuel consumption, gas taxes are not a 
sustainable source of funding 
Fuel taxes are the primary source of funds to support California’s 
transportation system. Current funding levels are insufficient to 
properly maintain roads and bridges. In the future, as fuel tax 
receipts decline due to improved fuel economy and alternative fuel 
vehicles, the challenge of funding basic maintenance and repairs will 
be even more difficult.  

“The gas tax is an ineffective 
mechanism for meeting California’s 
long-term revenue needs because it 
will steadily generate less revenue as 
cars become more fuel efficient and 
alternative sources of fuel are 
identified. By 2030, as much as half of 
the revenue that could have been 
collected will be lost to fuel efficiency. 
Additionally, bundling fees for roads 
and highways into the gas tax makes 
it difficult for users to understand the 
amount they are paying for roads and 
highways.”  – SB 1077  

1994 2001 2008 2015 2022 2029 

Vehicle Miles Traveled 

Gas Consumption with Increased 
Efficiency 

Declining revenue due to 
higher MPG and 

alternative fuel vehicles 

VMT Growth  

Source: Caltrans 
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Other states are questioning  reliance on fuel taxes and are examining 
alternatives, including road charging 
Fuel tax revenue per mile driven has declined in the past decade due to improvements in fleet miles per 
gallon (MPG). Per-mile revenue will continue its 
decline as high MPG vehicles enter the fleet in 
greater numbers. According to a 2013 study 
commissioned by Caltrans (Alternative 
Transportation Financing Strategies) as well as our 
own tracking of state legislative activities, over half 
of all states have examined ways of stabilizing fuel 
tax revenue over the past several years. 

 
For example, Oregon and Washington have 
examined the impact of new vehicles on fuel tax 
revenue. Washington is in advanced stages of 
study and preparation for a road charging pilot test, 
while Oregon will implement a permanent road 
charging system in July 2015.  
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Road charging is a concept of funding roads and bridges based on 
distance traveled rather than fuel consumed 
“Road usage charging is a policy whereby motorists pay for the use of the roadway network based on 
the distance they travel. Drivers pay the same rate per mile driven, regardless of what part of the 
roadway network they use.” – SB 1077 

It is the consultants’ view that the per-mile rate(s) for any operational road charging system would 
ultimately be determined by the Legislature, or delegated by the Legislature to a rate-making body. 
Moreover, the legislative language of SB 1077 states that per-mile rate(s) could be flat (i.e., not vary by 
location or time of day) for each individual motorist. 
However, based on the consultants’ interpretation of the 
legislative language, there are two rate possibilities the TAC 
could consider for pilot testing purposes: 

► The per-mile rate(s) could vary depending on the 
type of vehicle, including, for example, based on 
characteristics such as emissions. 

► Some motorists could be offered the ability to “opt 
out” of reporting actual distance traveled, and 
instead report a default value. In other words, 
motorists could pay a fee for the right to drive an 
unlimited number of miles during a specified period 
of time. The TAC could recommend such default 
values to use in pilot testing, should such an option 
be desirable.  

 $-    
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 $0.02  

 $0.03  

 $0.04  

10 20 30 40 50 60 
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Road charging ensures that all motorists contribute to road funding 
regardless of the type of vehicle they drive  

Fuel taxes were designed to approximate road 
use: the more you drive, the more fuel you 
consume, the more tax you pay. Over most of 
the past century, the majority of passenger cars 
had similar fuel economy, meaning that 
motorists were paying approximately the same 
amount per mile driven regardless of the type of 
vehicle they drove. 

In 2007, average MPG of new passenger cars 
began a steady, multi-year increase for the first 
time since the 1980s and the second time in a 
century. In addition, the number of vehicles 
achieving very high MPG (40+) has proliferated, 

and many vehicles now have motive sources that do not use fossil fuels at all, such as electric vehicles. 
In this new environment, some vehicles pay nothing in fuel taxes for road use, some pay very little, and 
others pay a great deal. At the same time, however, these vehicles consume roughly equal portions of 
the state’s roadway budget, occupy similar space in traffic, cause similar amounts of roadway wear, and 
use similar amounts of roadway lighting and signage. A road charge corrects this imbalance by ensuring 
that all vehicles pay the same per mile, regardless of fuel source. 

“A road usage charge program has the potential to distribute the gas tax burden across all vehicles 
regardless of fuel source and to minimize the impact of the current regressive gas tax structure.”  – SB 
1077  
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Road charging programs can be viable without compromising motorist 
privacy or security of personal data 
Oregon was the first U.S. state to design (2010-2012), test (2012-2013), and implement (2014-2015) a 
road charging program that does not require motorists to share location information. In New Zealand, 
diesel vehicle driving motorists have paid road charges since 1978 through prepaid distance licenses, 
which do not require any location information or even any technology other than a functional odometer. 

The success of New Zealand’s and Oregon’s systems have convinced lawmakers in other states like 
California to advance discussions of road charging. 

“Experience to date in other states across the nation demonstrates that mileage-based charges can be 
implemented in a way that ensures data security and maximum privacy protection for drivers.” – SB 
1077 
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Now is the time to explore road charging in California, while heeding the 
privacy lessons of earlier efforts 

 

 

 

“It is therefore important that the state begin to explore alternative 
revenue sources that may be implemented in lieu of the antiquated gas 

tax structure now in place… Any exploration of alternative revenue 
sources shall take privacy implications into account, especially with 

regard to location data. Travel locations or patterns shall not be 
reported, and legal and technical safeguards shall protect personal 

information.” – SB 1077 
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SB 1077 empowers the TAC to undertake four primary activities 
SB 1077 establishes  the TAC as an independent body studying technical aspects of road charging 
alternatives and gathering public input on issues and concerns. The TAC is responsible for 
assimilating this information and using it as the basis for pilot design and evaluation criteria 
recommendations. 

  

#1: Study road 
charging alternatives 

#3: Recommend pilot 
program design 

#2: Gather public 
comments on issues 

and concerns 

#4: Recommend pilot 
program evaluation 

criteria 

TAC 
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TAC activity 1: Study road charging alternatives to the gas tax 
There are many possibilities for measuring and 
reporting the road usage of a vehicle. Examples 
include self-reported mileage, certified odometer 
readings, smartphone-based mileage reporting, in-
vehicle device-based mileage reporting, and 
telematics-based reporting. Throughout the year, the 
TAC will study these and other methods through 
operational concept development, business case 
analysis, policy issue evaluation, and organizational 
design. 

Simultaneously, the TAC will  develop evaluation criteria—formal criteria against which each possible 
method is rated—to guide its study of road charging methods. These criteria may ultimately correspond 
with the criteria recommended for pilot program evaluation. 
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TAC activity 2: Gather public comment on issues and concerns related to 
the pilot program 
In addition to evaluating the technical dimensions of road 
charging, it is critical that the TAC consider public feedback 
on the road charging policy itself as well the methods being 
studied. The TAC has already identified a number of venues 
for seeking public and stakeholder input. This process 
involves two-way communication:  

► The TAC will communicate what it is doing with the 
public, including its purpose, objectives, and 
process. As the year unfolds, the TAC can gradually communicate more detailed information 
about the methods being examined. 

► By the same token, the TAC will open channels for receiving public feedback, including a 
website with social media, monthly meetings, and other public forums. 

The information received throughout this process will inform the TAC’s recommendations regarding pilot 
program design and evaluation criteria. 

  

 
Compiled Page # 19



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #2 

23 February 2015                                                                   © D’Artagnan Consulting LLP        18 

TAC activity 3: Recommend road charging approaches and pilot program 
design parameters to CalSTA 
The first category of TAC outputs is a set of design recommendations for a road charge pilot program, to 
be implemented and operated by CalSTA. Examples of the types of pilot design recommendations that 
the consultants believe the TAC will make are listed below. Please note that this list is neither exhaustive 
nor mandatory, but rather intended only for illustrative purposes:  

► Road charging methods to test 
► Methods of recording and reporting road use 
► Methods of billing 
► Methods of payment  
► Mechanisms for enforcement 
► Involvement of commercial account managers 

► Participants 
► Location and distribution 
► Type of participants (diverse households, businesses, 

public agencies) 
► Types of vehicles to include 

► Public agency involvement 
► Privacy protections to have in place 
► Data security mechanisms to have in place 
► Whether and how to test road charging on visitors from out of state 
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TAC activity 4: Make recommendations on evaluation criteria to use for the 
pilot program 
In parallel with deciding the pilot dimensions to test, the TAC can develop and recommend criteria for 
evaluating the pilot program. These criteria could include any combination of the following:  

► Internal evaluation criteria that the TAC uses in its study of road charging methods 
► Standalone criteria designed to evaluate the pilot program 
► Standalone criteria designed to evaluate a future operational program 

The Legislature provided the following “considerations” in SB 1077. The 
consultants believe the TAC can consider this as a partial or initial list of 
potential evaluation criteria: 

► Availability, adaptability, reliability, and security of methods of 
recording and reporting highway use 

► Necessity of protecting personally identifiable information 
► Ease and cost of recording and reporting highway use 
► Ease and cost of administering road charges compared to fuel taxes 
► Effectiveness of methods of maintaining compliance 
► Ease of re-identifying location data even when personally identifiable information has been 

removed 
► Privacy concerns if road charging location data are used in conjunction with other technologies 
► Public agency, including law enforcement, and private entity access to data related to road 

charging, pursuant to Article I Section 1 of the California Constitution  
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SB 1077 also provides design parameters to CalSTA that the TAC may find 
useful 
CalSTA must consider the following in implementing the pilot. The consultants believe these items will 
be instructive for the TAC to consider in developing pilot design recommendations: 

► Analyze alternative means of collecting road use data, including at least one alternative that 
must not rely on electronic vehicle location data 

► Collect a minimum amount of personal information including location data 
► Ensure that processes for collecting, managing, storing, transmitting, and destroying data are in 

place to safeguard data integrity and privacy 
► Do not disclose data except under statutorily specified circumstances 

CalSTA must report back to the TAC and legislative committees with a discussion of the following issues 
related to the pilot program. The consultants believe these items will be instructive for the TAC to 
consider in development of evaluation criteria: 

► Cost 
► Privacy 
► Jurisdictional issues 
► Feasibility 
► Complexity 
► Acceptance 
► Use of revenues 
► Security and compliance, including processes to minimize evasion and fraud 
► Data collection technology 
► Other driver services 
► Implementation issues  
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To summarize, the TAC will collect input from staff and consultants as well 
as from the public 
 
Input from staff and consultants on road 
charging methods 
► Policy lessons learned from around the globe 
► Ongoing analysis of policy issues and 

concerns 
► Special policy topics (e.g., privacy, rural 

driver impacts, relationship to other policy 
areas) 

► Development of operational concepts 
► Identification of technology requirements 
► Business case analysis (costs of collection) 
► Study of organizational design implications 
► Risk analysis 
► Analysis of pilot procurement alternatives 

Input from the California public on road 
charging attitudes and beliefs 
► Telephone surveys of public views 
► Focus groups (public engagement sessions) 
► Public comment at TAC meetings 
► Outreach to general public and stakeholder 

groups 
► Media monitoring 
► Social media monitoring 
► Web-based feedback from constituents 
► Feedback from TAC member conversations 

with constituents 
► Town hall events
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A distinction must be made between pilot design parameters and 
evaluation criteria 
EXAMPLE PILOT DESIGN PARAMETERS EXAMPLE EVALUATION CRITERIA FOR EACH PARAMETER 

How many reporting methods? (SB 1077 requires >1) Acceptance, ease & cost to administer 

How many non-location reporting methods? (≥1) Acceptance 

Personal data to collect? Type and amount of personal data collected 

Which process(es) to safeguard data? Security of methods, ease of re-identifying personal & location 
data 

Which reporting methods to use? Availability, adaptability, reliability, ease & cost to comply 

Which billing methods to use? Availability, adaptability, reliability 

Which methods of collecting payment? Availability, adaptability, reliability 

Which mechanisms for enforcement? Compliance (level of evasion/fraud), ease & cost to administer  

Involve commercial account managers? Acceptance, ease & cost to administer, access to data 

Location and distribution of participants? Acceptance, consultation with vehicle users 

Type of participants/vehicles to include? Acceptance, revenue collected 

Level of involvement by agencies? Ease & cost to administer, agency access to personal data 

Will collected revenues be consistent with cost to 
administer? 

Ease & cost to administer, appropriateness of revenue uses 

Test road charging for visitors to the state? Ease & cost to administer, jurisdictional issues, complexity 

How to safeguard personally identifiable information? Type and amount of personal data collected 
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In deciding pilot design parameters and evaluation criteria, we recommend 
that the TAC consider policy questions 
The questions below are intended to illustrate the range and types of policy questions that commonly 
arise in studying and testing road charging programs. We recommend that the TAC think about these 
questions when considering design parameters and evaluation criteria for the pilot. The TAC’s 
recommendations will influence whether and to what extent the state will be able to address the 
following questions through the pilot process: 

► How should road charges be enforced? 
► Should rates differ by vehicle type (e.g., weight, 

engine size, MPG)? 
► Will there be unique impacts on rural drivers? 
► What payment options should motorists have? 
► What are the various agencies’ roles? 
► Should California address road charging 

interoperability with other states and if so how? 
► What evaluation criteria and process should be 

used to evaluate the success of a road charging 
pilot? 

► Should the road charging system be entirely 
state-run or should private account managers be 
allowed? 

► Should standards be applied to vendor 
technology or systems? If so, which ones? 

► How should technology or systems be 
certified? 

► Will private account managers be regulated? 
► What privacy protection requirements should 

the system include? 
► How should personally identifiable information 

be protected? 
► What data security requirements should the 

system include? 
► How should privacy and data security 

requirements be enforced? 
► Should road charging use open or closed 

systems? 
► Should reporting technologies require location 

capability or not? 
► Should both non-electronic and electronic 

options for road use reporting be offered? 
► If private account managers are allowed, 

should there be a government-provided 
technology option?
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The remainder of this section provides a cursory view of key 
considerations of each policy question for the TAC to consider in 
developing pilot design parameters and evaluation criteria 
The purpose of the next 19 slides is not to resolve policy 
questions. Rather, the purpose is to provide the TAC with 
the following:  

► An appreciation of the breadth of questions that 
surround road charging 

► An understanding of how such questions have 
been dealt with in other contexts both in the U.S. 
and abroad 

► Awareness of the interdependencies between 
some of the open questions 

The pages that follow detail some of the issues that 
commonly arise when states and countries have debated 
road charging as a potential policy. In this briefing book, 
we only focus on those issues most pressing for the TAC’s 
immediate work. This section considers each issue one at 
a time, drawing on the experiences, deliberations, and 
decisions of other jurisdictions when appropriate. 
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How should road charges be enforced? 
Why this question is important 

► Enforcement is any effort to deter evasion and encourage compliance. Any tax regime requires 
some level of enforcement. Visible enforcement ensures a level of voluntary compliance. 

Relevant lessons learned 
► Enforcement programs should be comprehensive and intelligent. Enforcement is not only about 

detecting violations (cases of non-payment or underpayment of the road charge, whether 
fraudulent or inadvertent), but also notifying individuals responsible for the nonpayment or 
underpayment of any tax or penalty, and collecting any fines associated with the penalty. 

► There are two main components of road charging enforcement: 
► The first component is to verify that all vehicles subject to road charges are recorded as 

charge-liable by the responsible agency, e.g., with the help of the vehicle registry. 
► The second component involves detecting attempts by individuals to defraud the system by 

misusing or hacking mileage reporting devices or vehicle odometers. 
► In addition, it may be necessary to tighten administrative procedures around vehicle registration 

and titling, including any legally required odometer disclosures and timely registration upon 
moving to California.  
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Should rates differ by vehicle type (e.g., weight, emissions)? 
Why this question is important 

► No two vehicles are identical, so some people may suggest creating charging schemes that 
differentiate road charges based on vehicle characteristics such as weight, engine size, MPG, 
emissions, or other factors. 

► These are all dimensions of rate setting that can turn a simple policy into a complicated one.  
► Fortunately, most of them can be readily incorporated into a pilot test. 

Relevant lessons learned 
► This is one of the thorniest, most controversial policy questions related to road charging. 
► When heavy vehicles are included in the road charge, it seems very logical to assign different 

rates to heavy vehicles based on weight, because the amount of roadway wear and tear caused 
by different vehicle weights varies so widely.  

► Light vehicles, on the other hand, tend to cause similar amounts of roadway wear and tear with 
respect to each other, so differential rates are not justifiable on that basis. For that reason, 
Oregon chose to assign one per-mile rate to all light vehicles. 

► Rates may be assigned for reasons other than to cover the cost of roadway wear and tear. For 
example, rates may be charged to discourage consumption of fuel and emissions. 

► Rate setting algorithms work best when based on vehicle characteristics that can be easily 
captured in the state’s vehicle registry. 
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Will there be unique impacts on rural drivers? 
Why this question is important 

► The concept of road charging commonly elicits a reaction that it is punitive to rural drivers. 
Given the large number of rural and agricultural Californians, it will be important to address this 
concern. 

Relevant lessons learned 
► Many people feel that because rural residents tend to drive longer distances each trip they take, 

they will end up being harmed by a road charge. However, few people readily appreciate that 
the gas tax also is more costly to those who drive more. Moreover, the effective per-mile rate of 
the gas tax is a function of fuel economy, with less fuel-efficient vehicles such as farm trucks 
and pickups paying more per mile than sedans and compact cars. 

► An analysis of the Oregon vehicle registry demonstrated that rural residents tend to drive less 
fuel-efficient vehicles than urban residents. In that case, changing from a fuel tax to a road 
charge would be net positive for rural residents. In addition, Oregon found that there was no 
substantial difference between the amounts of driving by rural residents vs. urban residents: 
rural residents took longer trips, but less frequently. 

► In Washington State, a survey panel analysis conducted determined that there is no significant 
difference in fuel efficiency between urban and rural drivers in that state, but that rural residents 
tend to drive more than urban residents. Under a road charge, rural drivers would save 
approximately $2 per month relative to gas taxes, while urban drivers would pay approximately 
$4 more.  
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What payment options should motorists have? 
Why this question is important 

► Motorists may be more likely to accept a road charge if they can choose how to pay for it in a 
way that is convenient to them. 

Relevant lessons learned 
► In Oregon, a study concluded that users want not only choice of reporting method, but also of 

payment method. 
► Online account holders will want credit/debit card and ACH/bank transfer options. 
► Payment by mail/check should also be possible for those who do not have a credit/debit card or 

do not use online services at all. 
► In case of a mandatory road charge program, cash payment may be necessary to support 

individuals who do not have bank accounts. According to a 2012 study by the Federal Deposit 
Insurance Corporation (FDIC), 7.8% of California households do not have a checking or savings 
account.1  

  

                                                
 
1 2012. Federal Deposit Insurance Corporation (FDIC). National Survey of Unbanked and Underbanked Households. 
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What are the various agencies’ roles? 
Why this question is important 

► Department of Motor Vehicles (DMV), CalSTA, Caltrans, CTC, and the Board of Equalization 
(BOE) are all California government agencies that will have some role in implementing a road 
charge, and the precise roles will need to be determined before any potential future road charge 
program could be implemented. 

► A pilot test offers the opportunity to simulate the actual implementation and to gather lessons 
learned for the final organizational design. 

Relevant lessons learned 
► The administration for the new road charge will reside within one or more state agencies. 
► DMV will almost certainly be involved, due to the need for the motor vehicle database as means 

of identifying vehicles liable for the road charge and the names and addresses of vehicle 
owners. 

► CalSTA, Caltrans, CTC, and BOE also are likely to be involved with varying roles. 
► The precise role of each agency is a question that should be approached gradually, 

thoughtfully, taking into account the unique strengths of each agency. 
► The pilot project is an excellent opportunity to trial the agency roles. 
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Should California address road charging interoperability with other states 
and, if so, how? 
Why this question is important 

► Oregon already has a road charging program, and other states are actively looking into the 
possibility of implementing one. 

► It could be desirable that devices used to pay road charges in the various states also support 
payment in neighboring states with a road charge. 

► It may also be desirable to study and begin developing multi-state agreements regarding 
charging for travel across multiple jurisdictions. 

Relevant lessons learned 
► The Western Road Usage Charge Consortium (WRUCC), of which California is one of 11 

members, is already investigating how to achieve interoperability and how to transfer funds 
among various states within the consortium. 

► There are existing models for funds transfers within a consortium including the International 
Fuel Tax Agreement (IFTA) and the International Registration Program (IRP), which provide 
multi-jurisdictional reconciliation of fuel taxes and registration fees for heavy trucks, 
respectively. 

► There are existing models for interstate road use sticker programs. The California DMV requires 
nonresident employees who travel frequently into California from border areas of Nevada and 
Arizona to purchase a registration sticker. In parts of Europe, “vignette” (sticker) programs are 
in place for light and heavy vehicles, requiring the pre-payment of road taxes through the 
purchase and display of a permit authorizing travel for a fixed period of time.  
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What evaluation criteria and processes should be used to evaluate the 
success of a road charging pilot or program? 
Why this question is important 

► To assure the public and the government that the road charge program is operating well 
(efficiently, fairly, etc.) the TAC may establish a process by which the program can be 
evaluated, and criteria chosen upon which the program will be evaluated. 

Relevant lessons learned 
► The evaluation process begins with the selection of criteria upon which the program will be 

evaluated (e.g., revenue generation efficiency, public acceptance). Each criterion is measured 
with a value called a metric (e.g., revenue divided by cost, change in public acceptance, etc.). 
Each metric has a unique process for measurement, typically involving computation of a value 
called an indicator from raw data. 

► Raw data may be numerical observations from technical field trials; or it may be monetary (cost 
or revenue) data; or it may be public opinion survey / focus group data. 

► For the sake of efficiency and consistency, it is typically desirable for any pilot program to be 
evaluated according to the process designed for evaluating the pilot while it was in live 
operations, so that the evaluation process itself can be refined. 
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Should the road charging system be entirely state-run, or should 
commercial account managers be allowed? 
Why this question is important 

► Commercial account managers have the potential to reduce the overall cost of the road 
charging system, increase technical innovation, and reduce technical risk to the state. 

Relevant lessons learned 
► Oregon has set up a system of “Commercial Account Managers” – private companies that 

provide hardware, invoicing, bill payment, and account management services for participants in 
their road charging program. 

► These companies compete for users who choose a distance measurement device as their 
method of payment reporting. They could offer value added services, such as pay-as-you-drive 
insurance, to customers. They could, potentially, also charge a small fee for their account 
management service. 

► To function properly, a private market for collection of road charges requires regulation of 
service providers, including certification of systems and technology, but companies would be 
allowed to compete for and have direct relationships with motorists. 

► Commercial account managers have proven in other contexts to reduce the cost of program 
administration, the technical risk for the administering agency, and the cost of compliance for 
taxpayers. 
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Should standards be employed for any vendor technology or systems? If 
so, which ones? 
Why this question is important 

► If the road charging system is to remain “open” – available for all potential private equipment or 
services vendors to support—then private companies servicing the road charging program will 
need to design and manufacture their equipment according to common, open technical 
standards. 

► Lacking standards, vendors would use their own private and possibly proprietary technology, 
which would make the system closed, and potentially locking taxpayers in to particular 
technology solutions and providers. 

Relevant lessons learned 
► In a closed system, opportunities for new entrants are minimized, and technical innovation and 

price competition suffer. 
► In the tolling industry, closed systems mean that various tolling agencies are compelled to 

purchase equipment from the same vendor each time they need to upgrade systems, 
regardless of the quality or price. 

► Standards would specify certain communications formats, such as how mileage information is 
transmitted. 

► Standards could also govern the performance of equipment, security measures, etc. 
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How should technology or systems be certified? 
Why this question is important 

► Certification is the means by which the state agency administering the road charge verifies that 
a private vendor’s products or services comply with the relevant standards and rules. 

► Certification is also the method by which the state agency guarantees to the public that all 
equipment or services in the system provided by private vendors perform with sufficient 
accuracy and reliability to merit collecting the road charge. 

Relevant lessons learned 
► State agencies often lack the technical background and resources needed to act as certification 

agents. 
► Self-certification may be a sufficiently rigorous process for the start of a system—so long as all 

self-certification documents and results are thoroughly audited by the state. 
► When a certification program grows large, having a third party private certification agent 

guarantees consistency of results. 
► Both private organizations and universities may act as third party certification agents.  
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Will commercial account managers be regulated? 
Why this question is important 

► To guarantee that the private vendors provide a minimum level of service acceptable to the 
state, the state may wish to regulate some aspects of competition among vendors. 

Relevant lessons learned 
► The state may require that commercial account managers meet certain minimum financial 

stability requirements. 
► The state may require that road charge account data be stored in a format that would make it 

straightforward for another company to take over, in case the first company failed or the 
motorist chooses to switch account managers. 

► Similarly, the state may wish to set a maximum amount that commercial account managers may 
charge customers for road charging services. However, the state should not limit pricing on 
other services that the vendors may offer customers. 
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What privacy protection requirements should the system include? 
Why this question is important  

► Privacy concerns are among the most commonly cited concerns with a road charging program. 

Relevant lessons learned 
► One important privacy protection measure is make the use of location-based devices (devices 

that include GPS) optional, so that those who do not wish their location ever to be recorded may 
have that be the case. 

► Another measure is to prevent exact locations from ever being stored. In Oregon, for example, 
devices aggregate miles traveled into “buckets” including miles traveled in state, miles traveled 
in other states, and miles traveled on private roads, without ever record specific locations. 

► Another measure is to have strict data retention and handling requirements clearly defined in 
the legislation that creates the road charge. In Oregon, for example, data may not be retained 
for more than 30 days after a given billing cycle, except when billing is disputed. 
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How should personally identifiable information be protected? 
Why this question is important 

► Personally Identifiable Information (PII), such as name, address, phone number, and e-mail 
address, is very sensitive and must be handled appropriately. 

Relevant lessons learned 
► All account management entities, public and private, will have access to users’ PII. 
► Rules for dealing with PII will need to be established in a road charge program. All account 

managers should be required to abide by these rules for handling and, when necessary, of 
communicating PII. 

► Such rules should include only allowing access to PII for authorized users, requiring appropriate 
background screening of all authorized users, and recording of all access to such information 
and archiving such records for a defined period of time. 
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What data security requirements should the system include?  
Why this question is important 

► Having strict data security measures will be vital for the success of a road charge system.  

Relevant lessons learned 
► Data security practices should include using certain data encryption standards, requiring 

password authentication of all data users, and only allowing authorized users to access certain 
information. 

► Such measures should apply to all account managers, as well as to any state systems that deal 
with a road usage charge. 

► Such measures should be well documented and made publicly available to reassure the public 
of their data’s security. 
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How should privacy and data security requirements be enforced? 
Why this question is important 

► Enforcement measures are needed to ensure that the entire system is compliant with privacy 
and data security standards. 

Relevant lessons learned 
► Fines and penalties can be assessed against offenders. 
► Fines may increase per instance of violation. 
► In the case of a commercial account provider, an effective deterrent is to make a certain 

number of violations grounds for contract termination.  
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Should road charging use open or closed systems? 
Why this question is important 

► Deciding whether the road charge system will be open or closed may sound like a technical 
detail, but it is a fundamental policy choice with far reaching impacts on system cost, 
adaptability, customer friendliness, state agency procurement flexibility, and resources devoted 
to developing standardized interfaces. 

Relevant lessons learned 
► Open Systems require common standards. Examples include Unix computer operating system, 

and mobile telephone networks (i.e., roaming). 
► Examples of closed systems are based on proprietary standards. Examples include Apple 

computer operating system and road tolling systems in the U.S. 
► Open systems tend to be more customer friendly, lower cost, and adaptable to latest 

technologies. 
► Open systems require the state agency to develop common standards and interfaces between 

the interchangeable pieces of the system, whereas closed systems require the agency to 
specify the entire system. 
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Should reporting technologies require location capability or not? 
Why this question is important 

► Some early and unsuccessful formulations of road charging are based on the notion that every 
charge should be based on location, which requires the motorist to have GPS technology 
capable of recording his or her location and calculating charges on that basis. The most 
important step forward in road charging policy in the U.S. in the past decade has been the 
recognition, led by Oregon, that GPS is not required. In SB 1077, California has reaffirmed this 
principle. In addition to a series of privacy protection and data security requirements, the law 
states that the road charging pilot program shall “analyze alternative means of collecting road 
usage data, including at least one alternative that does not rely on electronic vehicle location 
data.” 

Relevant lessons learned 
► Non-location based technologies simply calculate or aggregate distance driven and report the 

aggregate mileage traveled by a vehicle. This can be done by odometers, add-on devices that 
use sensors to measure (or compute) distance traveled without detecting location, or sensors 
built into the vehicle that measure distance using dead reckoning or other similar techniques. 

► Given the proliferation of accurate non-location-based measurement methods, it is not 
necessary to mandate GPS.  
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Should both electronic and non-electronic options for road use reporting 
be offered? 
Why this question is important 

► In providing “user choice,” a range of options should be considered. These break down to 
electronic and non-electronic categories of options for taxpayers to choose based on their 
individual preferences.  

Relevant lessons learned 
► Electronic options are those dealing with some form of technology to read and report distance 

traveled from the vehicle in automated fashion. They range from devices that plug into the 
vehicle data port to onboard GPS devices to in-vehicle sensors paired to a smartphone. 

► Non-electronic options are those that do not use any technology. They can be: 
► A flat fee paid to cover some default mileage amount 
► A paper based system of pre-purchasing miles in mileage blocks 
► Manual reading of the vehicle odometer by an authorized agent at periodic intervals 
► Self-reporting of the odometer reading coupled with periodic verification by authorized 

agents 
► “Simple” and “desirable” are in the eye of the beholder. Some motorists will prefer highly 

automated options, while others will prefer manual approaches. 
► There is a tradeoff between cost and user acceptance—manual options are typically desirable 

to satisfy some segment of the public, but they do tend to add to costs. 
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If private account managers are allowed, should there be a government-
provided technology option? 
Why this question is important 

► Technology options such as distance measurement devices may be effectively offered by 
private industry, so it may be unnecessary for a state agency to offer this as well. 

► However, some individuals may wish to do business with the state instead of a private 
company. The state could elect to provide technology options to such individuals. 

Relevant lessons learned 
► In the Oregon program, the absence of a manual or paper-based option means that all road 

charging program participants must use a technology option. Some individuals may not be 
eligible or willing to accept the terms of the available commercial account managers. (Oregon 
chose to provide a government technology alternative for such individuals). 

► The presence of a state-offered technology option is a disincentive for the participation of 
private companies, since they are then competing with the state. Oregon chose to support only 
basic (non-location-based) distance reporting devices without value-added services as a state-
offered technology option to reduce the level of competition with commercial providers. 

► In Washington State, the steering committee has not made a final decision on whether to utilize 
commercial account managers in the road charging program, but they have noted that if they 
are allowed, there would be no need for the state to provide a technology option, since the state 
is offering paper-based/manual options.  
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Road charging represents a major shift in how we fund roads and bridges  
Road charging is a 
transformational concept. It 
requires policy, technology, 
design, and business innovation. It 
involves the change management 
of highly interdependent 
systems—interdependencies that 
are familiar and recognized by 
California transportation agencies 
and the public alike. To improve 
one aspect of the system without 
considering these 
interdependencies may produce 
unexpected and unwelcome side 
effects in other quarters of the 
system. The establishment of any 
road charging system is complex, 
ambiguous, and not well suited to 
the straightforward engineering progression from defining goals through designing and engineering 
solutions, to manufacturing/procurement of products, and system integration and deployment. We hope 
this section on policy questions has helped increase awareness of the many interconnected issues at 
play in recommending pilot design parameters and evaluation criteria.  
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SECTION 3 
GLOBAL EVOLUTION OF ROAD 
CHARGING POLICY 
(To be discussed with Item 8 on February agenda)  
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Experience with implementation of road charging on passenger cars is 
limited 
Though studied extensively, both by academics and by practitioners, implementation of road charging 
has been limited to the following examples worldwide: 

► New Zealand. All diesel and other 
alternative fuel vehicles have been subject 
to road charges since 1978 using a paper-
based licensing scheme in which motorists 
pre-purchase blocks of kilometers. 

► Europe. Several European nations use 
vignettes (stickers) that allow foreign 
motorists access to motorways for a 
designated period of time (a few days to a 
year). 

► Oregon. Following over a decade of study and two pilot tests, Oregon is moving forward with 
an operational road charging system that will launch in July 2015, initially for 5,000 volunteer 
motorists, but with expectations to expand the program to include mandatory vehicles in the 
future. 
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New Zealand: The largest and longest lived example of road charging for 
light vehicles 
1978 Startup: In 1978, New Zealand introduced a road charge (known in 
New Zealand as RUC) on all non-gasoline vehicles as well as any vehicles 
over 3.5 metric tons. A paper-based scheme was adopted that uses 
windshield-mounted sticker licenses. At the time of adoption, the number of 
non-gasoline passenger cars was negligible. Today, there are about 550,000 
diesel cars subject to road charges. Compliance is enforced at roadside 
against odometer readings, through annual safety inspections, and using a 
robust audit program. Police have authority to ticket motorists whose licenses 
are not current. Because New Zealand is an island nation, cross-border travel 
is not an issue. 

2008 Update: In 2008, government 
commissioned an independent review 
to provide recommendations on updating policies and 
technologies associated with road charges. The following 
passage punctuates their findings: “A good charging system 
should not be discarded in the pursuit of a perfect system. The 
policy aim should be for a system that accomplishes as many and 
as much of the objectives as possible at low cost and, from a 

dynamic perspective, is not so complicated that different parties are constantly tempted to chip away at 
various components and undermine it.” 

2009 Private Sector Agents: The government certifies private sector agents to handle license sales 
and fee collection for motorists, some of whom use electronic methods to replace paper licenses.  
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Europe: Several countries use vignettes (stickers) to charge for motorway 
use by visitors – an example of time-based road charging 
Paper vignettes. A vignette is a windshield sticker that allows a vehicle to use certain roads in a country 
for a defined period. Frequent users typically buy a vignette that is good for a year, but 
shorter periods (down to a few days) are also available, depending on the country. 

Electronic vignettes. Two countries 
(Hungary and Romania) have recently 
moved toward electronic vignettes. With 
an e-vignette, no physical sticker is 
required. Instead, the license plate is registered with 
authorities for a set number of days. 

Charge for motorways only. In most countries, the 
vignettes are required only to use the limited-access 
highway system (e.g., Autobahn).   

Tax out-of-country motorists. All countries that have 
vignettes also have fuel taxes, but as fuel prices vary across 
Europe, and distances are short, in many cases the fuel 
taxes are inadequate because foreign motorists may drive 
through a country without purchasing any fuel. 

Non-discriminatory. EU rules require that vignettes not 
discriminate in design or practice. Systems must charge the 
same amount to everyone, regardless of nationality.  
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Europe (continued): vignette pricing, volumes, and operational costs vary 
from country to country 
 

COUNTRY SYSTEM NETWORK 
CHARGED 

ANNUAL 
GROSS 

REVENUE (US 
$ MILLIONS) 

NUMBER OF 
UNITS SOLD 

TOTAL 
OPERATING 
COSTS (US $ 

MILLIONS) 

COST AS A % OF 
REVENUE 

Austria Sticker Motorway / 
expressways 

$494 21.2 $7.2 1.5% 

Bulgaria Sticker All national 
roads 

$20 N.A. N.A. N.A. 

Czech R. Sticker Motorways / 
highways 

$167 4.8 $17.0 10.2% 

Hungary Electronic  Motorways 
only 

$127 13.1 $19.7 15.5%  

Romania Electronic  All main 
roads 

$114 5.7 $6.4 5.6%  

Slovakia Sticker Motorways / 
highways 

$47 3.3 $0.3 0.6%  

Slovenia Sticker Motorways / 
expressways 

$164 3.8 $9.1 5.6% 

Switzerland Sticker Motorways 
only 

N.A. N.A. N.A. N.A. 
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Oregon: The first U.S. jurisdiction to implement road charging for cars, with 
a statewide program set to launch in July, 2015 

Oregon has been a pioneer in transportation funding as the first state to 
implement a gas tax (1919), weight-mile tax (1925), and road charges for 
passenger cars (2015). Passenger vehicle road charging exploration began in 
2001 with the legislature’s creation of the Road User Fee Task Force (RUFTF), 
which oversaw a study of revenue alternatives, resulting in the recommendation 
to pursue road charges through pilot testing. 

Oregon’s first pilot (2006-2007) was a technical success but a policy failure. It featured a 
“pay at the pump” model, using an in-vehicle device to record mileage with GPS and 
communicate data to the point-of-sale system at fueling stations. At fueling, participants 
received a mock receipt showing gas tax credits and mileage fees due. The reliance on a 
single GPS-based device created public concerns about privacy, and the emergence of 
all-electric and plug-in hybrid vehicles raised doubts that a pay-at-the-pump model could keep up with a 
vehicle fleet trending away from fossil fuels. 

Oregon’s second pilot (2012-2013) was both a technical and policy 
success. After several years of policy development and R&D, the 
second pilot demonstrated user choice, open systems, commercial 
account management, and no GPS mandate. 

Following the success of the second pilot, the Oregon legislature passed SB 810, 
enabling legislation to create the nation’s first permanently operational road charge 
program, populated initially by 5,000 volunteer motorists. One government-run 
account manager and two commercial account managers have been announced, 
with others likely to provide services for the program in the future.   
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As with light vehicles, there are only a few examples of 
distance-based heavy vehicle road charging 

► New Zealand. All vehicles over 3.5 tons are subject to road charges 
based on weight and distance traveled, enforced using prepaid window 
licenses or, more recently, electronic compliance systems. 

 
 
 

 
 

► Europe. Several European nations require trucks to pay weight-
distance charges for use of motorway networks. 

 
 

► North America. Four states have weight-mile taxes (Oregon, 
Kentucky, New York, and New Mexico). These taxes rely on self-
reporting and roadside enforcement, although Oregon recently certified 
an electronic compliance service provider. In addition, the lower 48 
states and 10 Canadian provinces require all interstate truck operators 
to report all miles traveled by jurisdiction quarterly in order to apportion 
diesel taxes and registration fees based on actual mileage traveled in 
each jurisdiction. These schemes are known as the International Fuel 
Tax Agreement (IFTA) and International Registration Plan (IRP), 
respectively.  
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Many other road charging studies and proposals have not resulted in 
implementation to date; as much or more can be learned from these 
examples as from implemented programs 
International 

► United Kingdom. Dating back half a century, the UK has studied various forms of national 
road pricing but not yet implemented any outside the London Congestion Charge. Today it is 
considering a proposal for national truck charging. 

► Netherlands. Over a period of two decades, the Netherlands considered a variety of 
approaches to simplify its many vehicle- and driver-based taxes into a single distance-based 
charge. To date, none of these proposals has been implemented. 

► Australia. Beginning with the Henry Tax Review, published in 2010 and continuing through 
the present day, Australia has examined the possibility of transforming transportation funding 
by implementing road charging and simplifying or eliminating a host of other taxes and fees. 

Domestic 
► University of Iowa (2009-2010) tested user experience with GPS technology for tracking 

and road usage charging. 
► Nevada DOT (2009-2012) studied public views of various road charging concepts. 
► I-95 Corridor Coalition (2012) developed a Concept of Operations for multi-state charging. 
► Minnesota (2010-2011) studied, developed concepts, conducted outreach, and pilot tested 

road charging using onboard vehicle technology and smartphones. 
► Washington State (2012-2015) formed a Steering Committee to develop operational 

concepts and examine the business case for road charging. The Legislature is now weighing 
next steps, which include examining proposed methods through a pilot test.  
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United Kingdom: Over half a century of study, but no road charging 
implementation outside of London’s congestion charge 
1964: Smeed Report. The UK Ministry of Transport’s study of road 
revenue alternatives was among the earliest to recommend national zone 
charging, with prices varying by location, time, and vehicle type. Prices 
would reflect road costs, congestion, and environmental impacts, along 
with in-vehicle meters and payment devices. Proposals were abandoned in 
1970 with a change in government. 

Mid 1990s-Present: Lorry charging. In the mid-1990s, the Conservative 
government endorsed road charging, but since then, nothing has been implemented due to objections of 
stakeholder groups, changes in policy direction, and bundling truck charges with other transport policies. 

2004: Road pricing feasibility study. In 2004, a national steering committee produced a report 
providing guidelines for studying, designing, and proposing road pricing schemes, following the 
successful imposition of congestion charging in 2003 in Central London. 

2005: Lorry Road Charging merged with National Road Pricing. This resulted from some of the 
recommendations of the feasibility study. 

2007-2008:  Efforts abandoned: Owing in part to a petition, the government abandoned the national 
lorry charging proposal. Critics questioned privacy and cost aspects of the plan, which envisioned “time-
distance-place” pricing involving complicated algorithms and GPS devices in every truck. 

2010-Present: Lorry charging re-emerges. The political acceptability of lorry charging recently resurged. 
Truckers now favor the scheme as a method of leveling the playing field with foreign trucks that 
purchase lesser-taxed fuel in Europe and use UK roads. A scheme must comply with EU vignette rules.  
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The Netherlands: Many road charging program experiments, but no 
implementation to date 
The Netherlands funds its roads from sales taxes, fuel taxes, and annual 
operating taxes based on vehicle weight and fuel consumption. Road pricing and 
road usage charging proposals have been made six times since 1988, but none 
of them were ultimately implemented. 

1988: Rekening Rijden I. Proposed distance-based road charge system.  

1992: Spitsvignet. Proposed peak period charges in urban areas. 

1994: Rekening Rijden II. Proposed AM peak period cordon charges around 
four cities: Amsterdam, Rotterdam, The Hague, and Utrecht.  

1999: Spitstarief. Proposed cordon pricing with access point tollbooths in the 
Randstad conurbation. 

2001: Kilometerheffing. Proposed a distance-based road charge system. 

2005: Anders Betalen voor Mobiliteit (ABvM). “Paying Differently for Mobility” was proposed to 
simplify the many taxes paid by motorists into a single distance-based charge. Secondary objectives 
included reducing travel times, improving reliability, and supporting efficient distribution of economic 
activity. The government’s Mobility Policy Document to 2020, published in September 2005, stated: “The 
cabinet considers the introduction of a kilometer fee in combination with a reduction in road taxes to be a 
workable alternative… The state will take all steps needed to introduce a system for levying a ‘fast-track 
fee’. The proceeds will be used to expedite the resolution of existing bottlenecks.” 

The Netherlands did not implement any of these programs.  
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The Netherlands: Progress on implementing road charging programs 
stalled primarily due to conflicting policy objectives 
The core purpose of the Netherlands’ road charge proposals was to reorganize an existing hodgepodge 
of taxes to be simpler and more cost-effective. However, the stated objectives included all of the 
following: 

► Replacing the current tax regime to be simpler for users while maintaining the same net 
revenues 

► Reducing congestion 
► Improving air quality  
► Addressing climate change 
► Sustaining economic growth 

In a post-mortem review, the Dutch government cited reasons for the failure of the proposals: 

► KISS – “Keep It Simple Stupid.” Despite the objective of simplicity, the road charging policy had 
too many objectives, making it a target for opposition. Proponents lost focus on the primary 
objectives as originally stated, which included the following: 
► Pay for roads in a direct way based on usage rather than ownership 
► Keep net revenues neutral with the existing tax regime 
► Dedicate revenues to the transportation sector 

► Detractors exploited weaknesses in the complex proposals to damage public relations.  
► A technology-centric approach led to reliance solely on GPS-based measurement alternatives 

as the only option for deployment because of the multi-faceted objectives sought by the 
program. 
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Australia: nearly a decade of analysis and policy development moving 
toward road charging for light vehicles 
Australia has been addressing road charging for the past decade, 
but recent years have seen growing momentum. Like the U.S., 
Australia collects federal fuel taxes, a portion of which is returned to 
the states. States supplement federal funds with local sources of 
transportation revenue such as vehicle registration fees, tolling, and 
parking revenues. 

The possible transition to a road charge system is marked by the 
following major recent milestones: 

► In 2008, a federal commission headed by the Treasury studied all Australian taxes in an effort 
to simplify the nation’s tax policies. The commission recommended transportation taxes be 
reformed to “[give] individuals a clear signal about the cost of infrastructure, [so] they will have 
an incentive to use it efficiently.” 

► The commission, known as the Henry Tax Review, published a report in 2010 identifying the 
consolidation of all motor vehicle related taxes into a single, unified road charge using distance 
traveled as the most promising policy. 

► In 2014, the Australian Productivity Commission identified decline in fuel tax revenue alongside 
growth in road use and costs of construction as a further impetus for policy reform. Their report 
calls on governments to undertake pilot studies of road charging for light vehicles, using 
telematics, with revenues dedicated to road spending. 
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University of Iowa: Nationwide field trials (2008-2010) 
Professors David Forkenbrock and Paul Hanley at the University of Iowa published groundbreaking road 
charge policy studies in the early 2000s. Later the University received a federal grant to run a major field 
trial of a road usage charge.  

► 2 years (2008-2010) 
► 2,650 participants from 12 different regions 
► GPS-based on-board unit, recorded total miles 

driven in each state by participants 
► Per-mile charges varied by state / municipality 

and vehicle class as follows: 
► There were 20 vehicle classes. Differences 

between classes were based on EPA fuel 
consumption and emissions data. 

► Charges ranged from 0.33 cents to 2.19 
cents per mile ($0.0033-0.0219). 

Throughout the trial, researchers surveyed participants on their opinions of the system. They found that 
participants’ opinion of the system improved over time. In general, those who were initially undecided or 
neutral towards the system became favorably disposed towards it.  

TIME OF 
SURVEY  

OPINION OF ROAD USAGE CHARGING 

FAVORABLE NEUTRAL UNFAVORABLE 

Pre-trial 42% 41% 17% 

Post-trial 70% 11% 19% 
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Nevada: Vehicle Miles Traveled Fee Study (2009-2012) 
Since 2009, the Nevada Department of Transportation 
(DOT) has investigated road charges as a possible way 
to shore up sinking gas tax revenues. In the first phase 
of the trial, Nevada DOT performed a policy study and 
held two large public meetings. The meetings showed 
that there was great public interest in the program, but 
concerns about privacy were very strong. 

The Phase 1 report included an extensive policy 
discussion on:  

► The privacy issue. They felt that privacy was 
not an insurmountable issue, but that legal 
privacy protections were vital. For example, 
they proposed that a good model for privacy 
protection legislation was the Federal 
government’s Health Insurance Portability and 
Accountability Act of 1996 (HIPAA).  

► How to set the per-mile rates, and determine 
what per-mile rates should be in various 
localities, based on theoretical economic 
modeling. 
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I-95 Corridor Coalition: Road Charging Study and ConOps (2012) 
The I-95 Corridor Coalition is an organization of toll 
authorities, state DOTs, and other transportation agencies 
from Florida to Maine. In 2009, the Coalition launched a 
study of multi-jurisdictional road charging. Given the smaller 
areas of East Coast states and the higher frequencies of 
cross-border travel relative to Western states, it is likely that 
road charging will develop as a regional effort there. 

The study resulted in a high-level concept of operations 
(ConOps) for multistate road charge, concluding: 

► Multi-jurisdictional road charges are feasible.  
► There are significant institutional issues that are 

present in a multi-jurisdictional context that must 
be handled through a centralized back office.  

The proposed high-level system architecture is pictured at 
right.  The architecture features: 

► MBUF (Mileage-Based User Fee, another term for 
road charges) Processing Organizations, which 
run the road charge program directly with clients 

► Clearinghouses, which distribute the mileage rates 
and clear revenues between jurisdictions  
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Minnesota: Research, outreach, and trials (2004-2012) 
In 2004, Minnesota DOT (MnDOT) began studying road charges through a 
trial of pay-as-you-drive insurance and car leasing with 100 participants, 
demonstrating that per-mile charging is feasible as a concept, and that 
popularity increases if the public perceives its benefits. In 2009, MnDOT 
concluding the following based on surveys and focus groups: 

► Public understanding of transportation funding in Minnesota is low. 
► Initially, the public tends to favor non-technology options for road 

charge payment. 
► Agencies should anticipate initial reservations from the public, as a natural reaction to change. 
► Agencies should emphasize that road usage charging is similar to the gas tax as a “user pays” 

fee. 
► Uncertainty breeds apprehension. Agencies should wait until they have a substantially 

developed model to create communications to the public. 
► A staged implementation plan is preferable to full system to launch at once – the “big bang.” 
► The public needs to have the opportunity to learn about details at their own pace. 

In 2011, the Mileage-Based User Fee Task Force found road charging to be financially sustainability, 
equitable to various driver groups, and technically feasible. The Task Force oversaw a Road Fee Test 
with 500 participants paying charges with rates varying by zone and time of day through a smartphone 
app that communicated with the vehicle through a device installed in the onboard data port. 

Some of the participants reported billing errors, missed mileage, and technical glitches with the 
smartphone app. Simultaneously, a minority report from the Task Force was critical of road charges. 
Reliance on a single approach to measuring, reporting, and paying road charges was one of the key 
factors leading to these issues. Minnesota’s legislature has not authorized further study of road charges.  
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Washington State: A legislatively-created steering committee has examined 
road charging since 2012; this year, the committee recommended moving 
forward with a pilot test 
The Washington State legislature established a 
Steering Committee to examine road charges in 
2012. In each year from 2012-2014, the 
Committee successively determined the 
following: road charging is feasible, there is a 
business case to pursue road charging, and a 
combined pilot test and outreach effort should be 
undertaken to fine tune the Committee’s working 
policy assumptions and recommendations. The 
Steering Committee endorsed the following four 
operational concepts for further testing and 
refinement in combination: 

► Time Permit: unlimited driving for a specified time period (e.g., one year) for a flat fee 
► Odometer Charge: prepayment of road charge for one year based on estimated or assumed 

miles to be driven, with reconciliation at year’s end based on actual odometer reading 
► Automated Distance Charge: payment of road charges based on actual miles driven as 

measured by an in-vehicle device 
► Smartphone App: payment of road charges based on actual miles driven as measured by a 

smartphone app that connects to the vehicle’s onboard computer and/or using certified photos 
of the vehicle odometer 
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SECTION 4 
KEY COMMUNICATIONS ISSUES 
(To be discussed with Item 9 on February agenda) 
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Communications is important. It should be used to build understanding by 
opening two-way dialogues with the public and stakeholders 
This dialogue relies on developing general 
messaging and providing information to a range 
of groups: 

► Stakeholders and key decision-makers 
(e.g., legislators) at all levels (e.g., state, 
regional, and local) 

► Relevant agencies  
► Industry groups 
► Media 
► Demonstration test participants  
► General public 
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As the TAC prepares to launch its communications and outreach effort for 
road charging, it is useful to learn from previous experiences in California 
and elsewhere 
Transportation agencies, universities, think tanks, and media outlets regularly conduct surveys of public 
attitudes on general transportation topics, including funding and policy proposals such as road charging. 
As the TAC prepares to engage with the public, we have compiled some of the findings from previous 
survey and outreach efforts, including the following: 

► Surveys and focus groups from Southern California on transportation funding and road revenue 
alternatives, including road charging 

► Statewide surveys on transportation attitudes 
► Regional, state, national, and international surveys and focus groups on transportation funding 

and road charging  
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Surveys and focus groups, both nationally and in California, consistently 
reveal misconceptions about transportation funding 
National and regional survey data suggest that most people do not understand the complex issues 
around transportation funding. The examples below are just two illustrations of this trend—one from a 
national survey and one from a California outreach effort. The consultants recommend baseline surveys 
about road charging to better understand what Californians already know and believe about funding. 

► The figure at right reflects 
national survey results, 
including regional results for 
Western states, indicating that 
a large majority of 
respondents believe that the 
gas tax increases every year. 

► Southern California 
Association of Governments 
(SCAG) surveys and focus 
groups conducted in 2012 
indicated that, “few are aware 
that the gas tax exists in the 
first place and how much it is,” 
and that many believe “gas usage and associated gas tax revenues are increasing.”2  

                                                
 
2 2012. Southern California Association of Governments (SCAG). Express Travel Choices Study Final Report. 
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In a Southern California study, focus group participants made logical 
assumptions, but few were aware of key subtleties about transportation 
funding 
The aforementioned focus groups conducted by SCAG also found the following: 

► Focus group participants speculated about a number of sources of transportation funding. 
However, very few—generally no more than one in each group—could name the gas tax 
specifically. 

► Participants mentioned the following as sources they believed funded transportation: 
► Vehicle registration  
► Money from traffic citations 
► Federal, state, and city taxes 
► Stimulus funds 
► Property and income taxes 
► Cigarette taxes 
► Taxi and shuttle fees 
► Mello-Roos Act (Orange County only) 

► Many participants believed that sufficient funds were 
available for transportation projects on the basis of 
perceiving road construction in their communities and regions. 
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Most focus group participants in Southern California were unaware of road 
charging; when introduced to the concept, they made assumptions and 
raised questions 
After speculating about the meaning of the term, focus group participants were shown a one-sentence 
description that read, “a fee that is charged based on the number of miles a vehicle has traveled.” 

This led to some immediate questions that emerged in nearly every focus group: 

► How much is the fee? 
► How much are we paying now? 
► How will they calculate the fee? How will “they know how many miles I’ve driven?” 
► How will they collect it? 
► Will it replace the gas tax (This was asked after a detailed discussion about the gas tax prior to 

which most could not recall the gas tax)? 
► Who charges it? 
► Where will the money go? 
► How will it be administered? 
► Does everyone pay it? 

By more than a 3-to-1 margin, the most mentioned reason for opposing road charging in these Southern 
California surveys and focus groups was the perceived invasion of privacy and opposition to being 
“tracked” by the government, based on participant assumption of a GPS device requirement. 
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National survey data on road charging are consistent with the results from 
Southern California: most respondents react negatively to road charging, 
largely because it is unknown 
San Jose State University’s Mineta Institute conducts an annual survey of the public’s attitudes toward 
transportation funding. In 2014, survey respondents opposed mileage-based charges by a 4-1 margin. 
When broken down by region, this margin does not vary significantly. Support improves when assuming 
that the per-mile rate varies based on vehicle emissions, to 43% nationally and 46% in the West.3 

Indiana University’s School of Policy and Environmental Affairs recently published results of a national 
survey, finding that the majority of respondents opposed the concept of road charging. The authors of 
the study speculate that opposition has to do with concerns about privacy and cost.4 

Based on focus groups conducted in the Washington DC metropolitan area, study authors concluded, 
“people are generally uninformed about gas taxes.” Participants opposed road charging by wide margins 
based largely on the presumption that it would require all motorists to provide GPS location data.5 

Colorado DOT observed that focus group participants were unaware that the gas tax rate had not 
increased in 20 years, nor were they aware of how transportation is funded. Participants were averse to 
the notion of road charging, preferring to address perceived inefficiencies in transportation spending.6 

                                                
 
3 2014. Mineta Transportation Institute. Report 12-36: What do Americans Think About Federal Tax Options to Support 
Public Transit, Highways, and Local Streets and Roads? Results from Year Five of a National Survey. 
4 2014. SPEA Insights. “Mileage-Based User Fees: Do Americans Support or Oppose Them?” 
5 2013. National Capital Region Transportation Planning Board. What do People Think about Congestion Pricing? 
6 2013. Colorado DOT. Colorado Mileage-Based User Fee Study. 
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Oregon offers interesting results based on its mature road charging 
program and corresponding long-term communications and outreach 
effort, with opposition sorted into four categories  
  

 
What Oregonians said about road charging 
► I feel a little nervous. I am unsure our government will take off the 

taxes on gasoline and just add a new tax. 
► I don’t like it at all, like I’m being scammed. I pay taxes for road repair 

and everything else; stop funding wars or come up with a better plan 
than taxes—I see it as big brother putting more on our shoulders 

 
 
► This will be punishing those who drive more efficient cars while 

helping those with gas-guzzlers like Suburban's and Humvees, etc.  
► It limits travel and hurts commerce and tourism; budgets are 

unchecked and misappropriated—no oversight; wasn’t consented to 
► Not practical—what about out of state drivers? Drivers who live 

outside of our state or those who are just visiting? 
 
 
 
► It’s not fair—doesn’t even come close. You need to include public 

transportation and bikes—motor and non-motor and anything else 
used to get from one place to another 

► I’m angry I will be charged for mileage I drive in and out of state. I will 
be charged mileage outside of state. I travel outside the state often, 
so I will pay taxes on usage of roads out of state. It’s not fair 

 
 
► Confused—need more information. I would like to see a comparison 

of fuel taxes vs. 1.5 cents per mile— a study 
► It needs more planning to cover all the different kinds of 

transportation — electric cars to motorcycles 

Lack of trust in government 
• Belief that Oregon government is 

irresponsible with budgets 
• Lack of belief that Oregon government will 

credit gas taxes against road charges 

Worry about negative repercussions 
• Disincentive for Oregonians to purchase 

fuel efficient vehicles  
• Damage to Oregon’s commerce/tourism 
• Charges will not apply to out-of-staters 

Road charging is unfair and inequitable 
• Penalizes Oregonians who drive long 

distances 
• All road users should pay (bicycles, etc.) 

Road charging program is ill conceived 
• Doubts in ODOT’s ability to implement a 

large and complex program 
• Many unknowns and lack of understanding 
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New Zealand and Europe also offer important insights into the importance 
of outreach and communications 
Like Oregon years later, New Zealand saw great success in the adoption of road charging in part 
because of the reduction and ultimate elimination of fuel taxes for road charge payers. 

► New Zealand directed an Independent Review Group to evaluate its road user charges through 
technical analysis, surveys, and public outreach in 2008-2009.7 

► The review included a survey of road user charge payers, the results of which “revealed a 
surprisingly high overall satisfaction level with the current system among those who pay [road 
charges].” 

► The review also included deeper case studies with individual users to highlight issues and 
concerns. 

► Based on the Independent Review Group report and feedback received, the New Zealand 
government enacted major reforms in 2012, currently being implemented, aimed at addressing 
the key concerns and issues identified. 

 In the UK, the idea of road charging is not new as it has been investigated and studied for decades. The 
2006 RAC Report on Motoring revealed the experience of motoring in the UK to be more painful than 
gainful, but also found the following: 

► 63% would back road charging if all the money raised was spent on improving the roads. 
► 69% would back road charging if it replaced the excise fuels taxes (gas tax). 
► 80% to 87% suggest that in-vehicle telematics with value-added services could constitute a 

useful bargaining chip in a positive reception for telematics-enabled road charging.  

                                                
 
7 2009. New Zealand Road User Charges Review Group. An Independent Review of the New Zealand Road User Charging System. 
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Based on these experiences, we believe that sound public opinion research 
is the foundation of an effective outreach and communications strategy 
Public opinion research informs communications strategies: 

► It defines the public’s baseline understanding and feelings regarding transportation funding and 
road charging. 

► Good information leads to good decision-making. 

Examples of activities that are performed to achieve an understanding of baseline public opinion include 
the following: 

► Examining distinctions in needs, attitudes, and understanding between urban and rural 
residents and residents in various regions of the state 

► Conducting a statewide phone survey of residents to determine acceptance and awareness of 
road charging 

► Conducting focus groups with members of the public who consider themselves opposed to road 
charging to better understanding their concerns 

► Hosting a statewide listening tour to gather insights and answer questions about road charging 
► Interviewing key stakeholders and holding in-depth conversations about road charging with 

them 

This type of baseline research is planned to take place in California this spring.  
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Relating road charges to fuel taxes is a useful tactic for public 
communications 

 

 

Despite the confusion around fuel taxes noted 
elsewhere, people generally understand the purpose 
and function of fuel taxes. Given that road charges are 
intended as a policy substitute for fuel taxes, it is useful 
to present any facts and figures about road charging in 
conjunction with information about fuel taxes. 

At left is an example used in Oregon. By presenting this 
juxtaposition of road charges and fuel taxes, it is hoped 
that residents will have a better understanding of the 
relationship between these two approaches to road 
funding.  
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Another useful tactic is to correct myths with accurate, timely information 
Media conversations with people about road charging 
around the U.S. have revealed many misconceptions. 
People who are not informed about road charging may 
see risk in unknown ideas or be negative to change—
they tend to expect the worst outcomes.  

We have observed that some people hold the following 
initial beliefs about road charging, for example: 

► Road charging is unfair (to rural residents, 
farmers, ranchers, low-income drivers, cross-
state drivers, etc.). Research in other states 
shows that this is not generally the case. For 
example, Washington State research in 2014 
found that on average, a rural driver will pay approximately $2 less per month and an urban 
driver will pay approximately $4 more per month.8 

► Road charging is an invasion of privacy. 62% of Oregon media stories about that state’s road 
charging program and legislation used the word “tracking.” Tracking conjures images and 
thoughts of privacy violations and location awareness, but Oregon policy does not require 
location information and forbids state access to such information. 

► Road charging is double taxation. People often think they will be charged both a fuel tax and a 
road charge. It will be important to clarify this in California.  

                                                
 
8 2015. Washington State Transportation Commission. Road Usage Charge Assessment: Financial & Equity Implications for Urban & Rural 
Drivers. 
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Based on experiences elsewhere and California’s road charging program 
needs, we offer several recommendations for the program communications 
effort 

► Provide the facts, publish a “Road Charging Facts” brochure, and provide this early to get 
ahead of any misunderstandings and misinformation. 

► As information about the pilot program is decided, or becomes firmer, refresh and update the 
public. 

► Leverage private partners’ and vendors’ advertising methods to correct misconceptions about 
road charging. 

► Associate road charging with trusted California brands through partnerships such as technology 
companies, major employers, and educational institutions that may be involved in the pilot 
program. 

► Look for endorsements of the careful approach being taken in California of studying and testing 
multiple concepts from a wide range of transportation and other industry groups. 

► Use grassroots outreach for two-way conversations, and recruit those grassroots leaders to 
participate in the pilot. 

► Develop a users’ forum to answer questions and have two-way conversations, allowing people 
to feel good about their decision to participate by valuing their input. 
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Communications activities planned in advance of the pilot program 
1. Telephone surveys will be conducted to gather more complete information on what 
Californians currently think about road charging and road conditions. We will use telephone 
survey results to do the following: 

► Analyze how the public understand the problem of funding our roads 
► Get an updated sense of Californians’ understanding of the gas tax 
► Try to determine level of understanding and acceptability of a road charge  

2. Focus groups will be convened to gain more detailed insights to Californians’ understanding 
of road charging. We intend to use focus groups to do the following: 

► Test for sensitivities to the information that needs to be emphasized 
► Attempt to understand the right messaging in California 
► Try to understand what terminology should be used 

3. Results of the surveys and focus groups will be used to create accurate, comprehensible road 
charging messages that can be used before and during the pilot. 

4. An evaluation plan will be designed to test public acceptance of various road charge methods 
when they are demonstrated during the pilot. 
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SECTION 1 
TAC DECISION SCHEDULE 
To be discussed during Agenda Item #4 
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Summary of the TAC Decision Schedule 
This section constitutes a comprehensive summary of the decision points that the TAC needs to address 
to fulfill its responsibilities under SB 1077, organized by the remaining meetings to be held in 2015 and 
informed by ongoing work streams being conducted by CTC staff, Caltrans, and the consulting team. 
The remaining pages of this section present three distinct but consistent presentations of the TAC 
decision points, summarized as follows: 

► First, the page that follows is a one-page summary table providing an overview of all of the 
questions the TAC needs to address, organized chronologically according to when the question 
will be raised and discussed at TAC meetings, and indicating which work streams will inform the 
TAC’s discussion. 

► Secondly, following the summary table, we present a detailed look at each of the 10 remaining 
TAC meetings, from March through December. These pages include topic areas that each 
meeting will cover; statutory language associated with each topic area; and any corresponding 
TAC decision points to address in the meeting. 

► Finally, at the end of this section, we present an index of the portions of SB 1077 that directly 
relate to the TAC’s responsibilities (Section 3090), along with an outline of the corresponding 
work streams that the TAC will incorporate into its deliberations and decisions related to each 
item in the statute. 

This Decision Schedule will be updated each month to reflect decisions made. Although CTC staff, 
Caltrans, and the consulting team recommend that the TAC achieve consensus and direction on the 
questions presented here in the timeframes presented, this Decision Schedule will be a living document. 
Any changes, such as moving questions up or down on the schedule or adding new questions will be 
reflected in the briefing materials each month and discussed at each meeting.  
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MONTH TOPICS TAC DECISION POINTS TO BE RAISED PAGE 

March Technical Design Should both manual and automated recording and reporting be offered? 6 

Should a GPS-based option for recording mileage be offered in the pilot? 

Should road charging use open or closed systems? 

Communications Input to TAC communications process. 

April Technical Design What mileage measurement and reporting method(s) are most promising? 7 

What technologies should be further studied to pursue those measurement and reporting methods? 

Should the pilot assess road charges on out-of-state vehicle owners driving on California roads? 

Organizational 
Design 

Should the pilot test interoperability with other states considering road charges? Interoperability with toll systems? 

Should the pilot test offer multiple account managers? 

Communications Feedback on survey questions and focus group plan. 

May Policy What types of participants should be included in the pilot? 8 

Are there any exemptions from road charging? 

What specific personal privacy protections should be used for the pilot? 

Business Case 
Analysis 

What vehicles are included in the pilot? 

Should the per-mile rate differ by vehicle type? 

June Technical Design What system data security requirements should be used for the pilot? 9 

How many participants should be involved in the pilot? 

How should participants be distributed throughout the state? 

July Evaluation Strategy What evaluation criteria does the TAC recommend for the pilot? 10 

August Technical Design What type of enforcement and compliance activities should be demonstrated during the pilot? 11 

September Evaluation Strategy Finalize evaluation criteria. 12 

Policy Address additional questions raised during the course of TAC meetings. 

Communications Has the TAC adequately gathered, considered, and addressed public comment on pilot issues? 

October Report to CalSTA Feedback on report outline. 13 

Policy Address additional questions raised during the course of TAC meetings. 

November Report to CalSTA Feedback on draft report. 14 

December Report to CalSTA Adopt final report on recommendations to CalSTA. 15 
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March: Meeting #3 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Road charge 
operational concepts 

3090(e): The TAC shall study road charge 
alternatives to the gas tax… and shall make 
recommendations on the design of a pilot program. 

• Should both manual and 
automated distance recording 
and reporting be offered? 

Technical Design: Enabling 
technologies 

3090(f) 1-7: In studying the road charge 
alternatives... the TAC shall take the following into 
consideration: availability, adaptability, reliability, 
security, protection of PII, ease of recording and 
reporting, ease of administering collection of 
charges, effective methods of maintaining 
compliance, ease of re-identifying location data, 
and privacy concerns when using location data 
with other technologies. 
3091(b)1: At a minimum, the pilot program shall… 
analyze alternative means of collecting road usage 
data, including at least one alternative that does 
not rely on electronic vehicle location data. 

• Should a GPS-based option for 
recording mileage be offered in 
the pilot? 

Technical Design: System 
architecture 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Should road charging use open 
or closed systems? 

Communications and Public 
Engagement: TAC 
communications framework 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… • Input to TAC communications 

process. 
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April: Meeting #4 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: 
Road charging 
operational concepts 
& enabling 
technologies 

3090(e): The TAC shall study road charge alternatives to 
the gas tax…and shall make recommendations on the 
design of a pilot program… 
3090(f) 1-7: In studying the road charge alternatives... the 
TAC shall take the following into consideration: 
availability, adaptability, reliability, security, protection of 
PII, ease of recording and reporting, ease of 
administering collection of charges, effective methods of 
maintaining compliance, ease of re-identifying location 
data, and privacy concerns when using location data with 
other technologies. 

• What mileage measurement and 
reporting method(s) (i.e., Operational 
Concepts) are most promising? 

• What technologies should be further 
studied to pursue those 
measurement and reporting 
methods? 

• Should the pilot assess road charge 
on out-of-state vehicle owners driving 
on California roads? 

Organizational 
Design: Introduction 
to inter-agency work 
group and other 
organizational issues 

3090(f) 4,8: In studying the road charge alternatives… the 
TAC shall take the following into consideration: the 
ease… of administering the collection of taxes and fees 
as an alternative to the current system of taxing highway 
use through motor vehicle fuel taxes. 

• Should the pilot test interoperability 
with other states considering road 
charges? 

• Should the pilot test interoperability 
with California toll systems? 

• Should the pilot test offer multiple 
account managers, including 
commercial providers, to offer varying 
participant experiences? 

Communications: 
Telephone survey 
questions 

3090(e): The TAC shall gather public comment on issues 
and concerns related to the pilot program… 

• Feedback on survey questions. 

Communications: 
Focus group planning 

3090(e): The TAC shall gather public comment on issues 
and concerns related to the pilot program… 

• Feedback on focus group plan. 
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May: Meeting #5 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical 
Design: Pilot 
draft Concept of 
Operations 

3090(e): The TAC shall study road charge alternatives to the 
gas tax…and shall make recommendations on the design of a 
pilot program… 

Informational item only 

Policy: Equity 
considerations 

3090(e): The TAC shall study road charge alternatives to the 
gas tax…and shall make recommendations on the design of a 
pilot program… 

• What types (households, businesses, 
etc.) of participants should be included in 
the pilot? 

• Are there any exemptions from road 
charging? 

Policy: Privacy 
measures 

3090(f) 2, 6, 7, and 8: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the necessity of protecting all personally 
identifiable information used in reporting highway use… the 
ease of re-identifying location data… increased privacy 
concerns when location data are used in conjunction with 
other technologies… and public and private agency access. 

• What specific personal privacy 
protections should be used for the pilot? 

Business Case 
Analysis: 
Introduction and 
preliminary 
results 

3090(f) 3-4: In studying the road charge alternatives… the 
TAC shall take the following into consideration: the cost of 
recording and reporting highway use… and the cost of 
administering the collection of taxes and fees as an alternative 
to the current system of taxing highway use through motor 
vehicle fuel taxes. 

• What vehicles are included in the pilot—
all vehicles or passenger vehicles only? 

• Should the per-mile rate differ by vehicle 
type? 
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June: Meeting #6 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: 
Revised draft pilot 
Concept of Operations 

3090(e): The TAC shall study road charge alternatives to the gas 
tax…and shall make recommendations on the design of a pilot 
program… 
3090(f) 8: In studying the road charge alternatives… the TAC shall 
take the following into consideration: and public and private agency 
access… to data collected and stored for purposes of road 
charging. 

• What system data security 
requirements should be 
used for the pilot? 

Technical Design: 
Other pilot test design 
parameters 

3090(e): The TAC shall study road charge alternatives to the gas 
tax…and shall make recommendations on the design of a pilot 
program… 

• How many participants 
should be involved in the 
pilot? 

• How should participants be 
distributed throughout the 
state? 

Business Case 
Analysis: Updated 
results based on initial 
TAC pilot design 
recommendations 

3090(f) 3-4: In studying the road charge alternatives… the TAC 
shall take the following into consideration: the cost of recording and 
reporting highway use… and the cost of administering the collection 
of taxes and fees as an alternative to the current system of taxing 
highway use through motor vehicle fuel taxes. 

Informational item only 

Evaluation Strategy: 
Introduction, 
alternative 
approaches, and 
possible criteria 

3090(e): The TAC may also make recommendations on the criteria 
to be used to evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the results of the pilot 
program] shall include… a discussion of [various evaluation criteria]. 

Informational item only 
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July: Meeting #7 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Evaluation Strategy: Evaluation 
criteria 

3090(e): The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the results 
of the pilot program] shall include… a discussion of 
[various evaluation criteria]. 

• What evaluation criteria does 
the TAC recommend for the 
pilot? 

Communications: Telephone 
survey update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 

Communications: Focus groups 
update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 
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August: Meeting #8 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Draft final pilot 
Concept of Operations 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What type of enforcement and 
compliance activities should 
be demonstrated during the 
pilot? 

Business Case Analysis: 
Updated results based on updated 
TAC pilot design recommendations 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the cost of recording and reporting 
highway use… and the cost of administering the 
collection of taxes and fees as an alternative to the 
current system of taxing highway use through motor 
vehicle fuel taxes. 

Informational item only 

Organizational Design: Update 
from inter-agency work group 

3090(f) 4: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
the ease… of administering the collection of taxes 
and fees as an alternative to the current system of 
taxing highway use through motor vehicle fuel 
taxes. 

Informational item only 
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September: Meeting #9 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Evaluation Strategy: Evaluation 
criteria selection and strategy 
guidance 

3090(e): The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the 
results of the pilot program] shall include… a 
discussion of [various evaluation criteria]. 

• Finalize evaluation criteria 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Communications: Review of TAC 
public engagement efforts 

3090(e): The TAC shall gather public comment 
on issues and concerns related to the pilot 
program… 

• Has the TAC adequately 
gathered and considered public 
comment on issues related to the 
pilot program and addressed 
them? 

Report to CalSTA: Outline of 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

Informational item only 
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October: Meeting #10 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Review of draft 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on report outline 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 
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November: Meeting #11 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Draft final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on draft report 
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December: Meeting #12 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: CalSTA review 
and comments on 
recommendations report 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
Section 3091: Based on the recommendations of 
the [TAC], [CalSTA] shall implement a pilot 
program to identify and evaluate issues related to 
the potential implementation of a [road charge] 
program. 

• Adopt final report on 
recommendations to CalSTA 
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Summary of Topics that Satisfy Statutory TAC Requirements 
3090 SECTION TOPICS THAT WILL INFORM TAC DISCUSSION AND DECISIONS 

(e) Study road charge alternatives Policy, Technical Design, Business Case Analysis, Organizational Design 

(e) Recommend pilot design alternatives Policy, Technical Design, Report to CalSTA 

(e) Gather public comment on issues & concerns Communications and Public Engagement 

(e) Recommend evaluation criteria Evaluation Strategy, Report to CalSTA 

(f) (1) Availability Technical Design 

(f) (1) Adaptability Technical Design 

(f) (1) Reliability Technical Design 

(f) (1) Security Technical Design 

(f) (2) Necessity of protecting PII Policy, Technical Design 

(f) (3) Ease of recording & reporting highway use Technical Design, Communications & Public Engagement 

(f) (3) Cost of recording & reporting highway use Business Case Analysis 

(f) (4) Ease of administering collection of charges Organizational Design, Technical Design 

(f) (4) Cost of administering collection of charges Business Case 

(f) (5) Effective methods of maintaining compliance Technical Design, Organizational Design 

(f) (6) Ease of re-identifying location data Technical Design, Policy 

(f) (7) Privacy concerns when using location data with 
other technologies 

Technical Design, Policy 

(f) (8) Public & private agency access to data Organizational Design, Technical Design, Policy 
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SECTION 2 
POLICY OVERVIEW 
To be discussed during Agenda Item #10 
 

 
Compiled Page # 94



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #3 

27 March 2015                                                                   © D’Artagnan Consulting LLP        18 

Policy Overview for Meeting #3 
In the subsequent sections of this briefing book, and in presentations at the March meeting, we will 
introduce methods and technologies available for vehicles to measure and report mileage information 
that forms the foundation of a road charging system. As the discussion progresses from future 
automotive technologies to open versus closed system 
architectures, interoperability, and various ways of measuring 
and reporting distance driven, it is critical to consider each of 
the technical possibilities with respect to the tasks laid out in 
SB 1077, Section 3090. 

As shown in the Decision Schedule, this month, we would like 
to reach consensus on three high-level policy questions: 

1. Should both manual and automated distance 
recording and reporting be offered? 

2. Should a GPS-based option for recording mileage 
be offered in the pilot? 

3. Should road charging use open or closed systems? 

Please note that at this point the questions are still very generalized, and the answers we would like to 
arrive at now take the form of yes/no, one/all, either/or. This is in recognition that we are early in the 
process of discussing all the options available to the TAC in formulating its recommendations for the 
structure and evaluation of the pilot. The goal is to begin to sharpen the focus on the operational, 
technical, and organizational concepts that most interest the TAC and best support the pilot. We will 
revisit many of these questions with greater specificity in the coming months, and they remain open to 
revision, as necessary. 
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Question 1: Should both manual and automated distance 
recording and reporting be offered?  
A variety of operational concepts exists for road charging, ranging from purchasing and displaying paper 
mileage permits to periodic odometer readings to fully automated measurement and reporting that 
distinguishes between in-state travel and out-of-state travel without intervention by the driver. These 
options are discussed in subsequent sections of this document. They all fall into one of two general 
classes: (1) electronic and (2) non-electronic. 

Other road charging programs have found that offering choice of distance reporting methods is key to 
gaining public acceptance of the program, and SB 1077 endorses that principle as well. This is an 
important question for the TAC for the following reasons: 

► The range of road charging options (odometer reading, UBI devices, GPS, flat fee, mileage or 
time-based permits) break down broadly into automated and manual categories of options for 
taxpayers to choose based on their individual preferences. 

► When considering road charging implementation across the entire vehicle fleet, it is important to 
consider whether the methods offered will be feasible for the fleet of vehicles on which it is 
envisioned to apply (i.e., older vehicles may not be equipped to comply with some automated 
methods). 

► In New Zealand, motorists are offered the choice of an automated system operated through a 
commercial service provider, or a manual system operated by the government. 

► Experience from research and pilot projects in the U.S. shows that some motorists will prefer 
highly automated options, while others will prefer manual approaches. 

► There is a tradeoff between cost and user acceptance: manual options are typically desirable to 
satisfy some segment of the public, but depending upon the administrative process and 
requirements, their operations may be comparatively costly. 
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Question 2: Should a GPS-based option for recording mileage be 
offered in the pilot?  
If the decision is taken to consider automated distance recording and reporting methods, it becomes 
necessary to decide whether to include GPS-based technologies as one 
(or more) of the automated options. 

The decision whether to offer a GPS-based option for the pilot involves 
trade-offs: 

► While often the focal point of privacy concerns, GPS-based 
technologies can offer some conveniences to motorists who do 
a significant portion of their driving outside California or on 
private roads, and recent in-vehicle technology developments minimize or even eliminate the 
transmission of location data outside the vehicle. 

► On the other hand, the most important step forward in road charging policy in the U.S. in the 
past decade has been the recognition that GPS is not required. 
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Question 3: Should road charging use open or closed systems?  
A critical element of the pilot program design has to do with the system architecture adopted for it. While 
there are virtually limitless combinations of the various technical details, they can all be grouped into 
either closed or open systems. You can find a detailed discussion of the characteristics of open and 
closed systems in Section 4 of this document. This decision has far reaching impacts on system cost, 
adaptability, customer friendliness, state agency procurement flexibility, and resources devoted to 
developing standardized interfaces. 

What does it mean when a system is “closed” or “open”? 

► Closed System: An internally integrated system controlled by a single entity with essential 
components that cannot be substituted by other external components, which could perform the 
same functions. 

► Open System: An integrated system based on common standards and an operating system 
accessible to the marketplace whereby components performing the same function can be 
readily substituted or provided by multiple providers. 
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SECTION 3 
OPERATIONAL CONCEPTS 
To be discussed during Agenda Item #11 
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Introduction to Operational Concepts and their Relationships to 
Enabling Technologies 
Before technologies to support road charges can be meaningfully discussed, it is important to 
understand the possible methods by which roadway usage can be reported and paid for. We call the 
various methods for recording and reporting usage operational concepts. In the following pages, we 
present seven basic operational concepts for road charging.  

Each of the seven operational concepts is supported by various technology components. In the 
appendix, we present details on these technologies. Some technologies support one operational 
concept, while others can support multiple concepts. 

Roadway use can be measured in both time and distance. The operational concepts presented here 
include two that use time as a basis for road charges, and five that use distance as a basis for road 
charges. Reporting road use can be done manually by the motorist (or user), or it can be automated. 
With four of the concepts, the reporting responsibility falls on the user, while three of the concepts are 
automated.  

To fulfill user choice as required under SB 1077, we expect that more than one operational concept 
would be deployed in a California road charge pilot program: motorists could choose one of the various 
operational concepts supported. Indeed, it is relatively straightforward to create a program that supports 
any combination of the operational concepts, except concept 2 (Engine Run Time Charge), which has a 
structure that is difficult to combine with other operational concepts. 

The diagram on the next page illustrates the classification of the seven operational concepts by basis of 
charge (time or distance) and reporting type (manual or automated).
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Breakdown of Operational Concepts 
The figure below illustrates a typology of road charge operational concepts, based on various 
combinations of the basis of charge (time or distance) and reporting type (manual or automated). In 
total, there are seven operational concepts. The following pages describe each concept in turn. 

 

Concept

Reporting
Type

Basis of Charge Distance

Manual Automated

Mileage 
Permit

Odometer 
Charge 

(post-pay)

Odometer 
Charge 

(pre-pay)

Automated 
Mileage 

Reporting No 
Location Data

Automated 
Mileage 

Reporting 
General Location4 5 6 7

Time

Manual Automated

Time 
Permit

Engine 
Run Time 
Measure-

ment21 3
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Questions to Consider in Reviewing this Section 
Should both electronic and non-electronic distance recording and reporting be offered? 

► Concepts 1, 3, 4, and 5 can be operationalized using either electronic or non-electronic means 
to record and report road use. 

► Concepts 2, 6, and 7 can only be operationalized using electronic means to both record and 
report road use. 

► Many of the concepts are easily combined. This means it is possible to offer both electronic and 
non-electronic options. 

Should a GPS-based option for recording mileage be offered in the pilot? 
► Concepts 1, 2, 4, 5, and 6 do not allow for any location information (e.g., GPS data) to be 

collected as part of the recording and reporting of road use. 
► Concept 3 could be accomplished without location data, but some motorists could choose an 

electronic, GPS-enabled commercial service to comply with Concept 3. 
► Only Concept 7 requires GPS. 
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Concept 1: Time Permit 
Concept 1 is a permit issued by the state that allows a motorist unlimited 
road use in California for a specific period, such as a year, month, or week. 
A common way to operationalize time permits is using stickers or decals. 

► European vignette systems require visitors to pay for highway use 
by purchasing windshield stickers (see Slovenian vignette at right). 

► California requires nonresident commuters from Oregon, Nevada, 
and Arizona to purchase and display stickers valid for up to two 
years if they work in California within 35 miles of the border. 

Stickers are not the only way to operationalize a time permit. Some 
European countries have transitioned to electronic vignettes, which works as follows: 

1. Vehicles register their license plates with a country’s road charge database 
2. Drivers can purchase time permits via smartphone apps, in-vehicle telematics, websites, or 

telephone; their payment status is immediately reflected in the database. 
3. An enforcement officer can look up the payment status of any vehicle by typing the license plate 

number into a computer connected to the database. 

The time permit is straightforward to combine with other operational concepts as part of a package. 

► Time permits represent one way for out-of-state travelers entering California to pay for a road 
charge in lieu of fuel taxes. 

► If time permits are offered for California residents, it is important to consider the rate to be 
charged, for example to avoid impacting low-income residents with a large one-time fee. It is 
also important to consider combinability with other fees such as vehicle registration. 

 
Compiled Page # 103



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #3 

27 March 2015                                                                   © D’Artagnan Consulting LLP        27 

Concept 2: Engine Run Time 
If a vehicle’s engine is running, it is likely using the road system. 
Because of this, engine run time is a proxy for road use. Like charging 
based on distance, engine run time charges people based on distance 
traveled. However, motorists also pay more when they sit in 
congestion or travel on slower roads. 

► For most conventional vehicles, engine vibration sensors 
could be installed to record time as the engine runs. While 
vibration sensors exist, the technology to connect a sensor to 
the vehicle and transmit data to a billing entity would need to be developed. An off-the-shelf, 
turnkey solution is not available today. Moreover, software would need to be developed to filter 
vibration data to ensure that other ambient vibrations (e.g., a jackhammer) are not mistaken for 
a running engine. 

► For electric vehicles, whose engines do not vibrate, an algorithm would need to be developed to 
compute engine run time based on other data generated by the vehicle. The simplest algorithm 
would be to check if the vehicle speed is greater than 0. However, this would mean that electric 
vehicles would not pay for roadway use while stopped at traffic lights, for example, while 
conventional vehicles would pay in this case, a possible inequity. 

This concept has never been implemented. One concern is that this concept may negatively impact 
safety if motorists drive faster in hopes of paying less in road charges. Moreover, motorists may 
complain that people who live in areas with better transportation infrastructure sit in traffic less and thus 
pay less. People who warm or cool their cars before they drive would also pay for the time that their 
engines are running to heat or cool the vehicle, but not driving. These possible inequities would need to 
be addressed. 
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Concept 3: Mileage Permit (pre-pay) 
A mileage permit is a user-reporting concept, similar to 
Concept 1, the time permit—except that its basis is 
distance traveled instead of time. Motorists purchase 
blocks of miles in this concept, instead of blocks of time. 
The license system in New Zealand for diesel vehicles is 
an example of a mileage permit system. 

► Motorists could choose to buy mileage blocks in 
an amount that best suits their needs, habits, and 
ability to pay. For example, motorists with cash 
constraints may choose to purchase only 1,000 
miles at a time, while those with more money 
available could purchase larger blocks of miles (e.g., 10,000) to reduce the number of times that 
they have to return to purchase new blocks.  

► Motorists choosing this method would need to obtain an official, certified odometer reading of 
their vehicles at the outset of a mileage permit program. After that, they would be responsible 
for purchasing additional blocks of miles before all previously purchased miles have been used. 

► This concept could be combined with other concepts as part of a menu of choices for motorists 
to comply with road charge requirements. 
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Concept 4: Odometer Charge (post-pay) 
Both this concept and Concept 5, odometer charge (pre-pay), mean road 
charge payment based on miles traveled as measured by the vehicle odometer. 
The odometer can be read by a state official or representative. Alternatively, the 
motorist could self report the odometer reading, and random audits and other 
enforcement methods can be used to maintain compliance. 

► In a post-pay concept, the motorist provides an odometer reading at the start of the year 
► At the end of the year, the motorist provides another odometer reading and pays the effective 

per-mile rate times the number of miles elapsed. 
► The second reading serves as the baseline reading for the following year. 
► It should be noted that the dates of the odometer readings cannot be guaranteed to be precisely 

12 months apart, as this would be too burdensome to require. Realistically, the state may only 
be able to require that a reading be taken within a given 30-day window. In this case, any given 
payment could represent a week or two more or less than a full year. However, such minor 
variations will likely not have a meaningful impact on overall revenues.  

Despite the relative simplicity from a motorist perspective, post-pay has several potential disadvantages. 

► Payment of the tax for road use does not occur until the end of a 12-month period. By 
comparison, fuel taxes are collected and remitted monthly or quarterly, typically within a few 
weeks of the time the fuel was used to power a vehicle on the road. This postponement could 
lead to cash flow issues for the state. 

► There are several opportunities for fraud and evasion, including odometer rollback, under-
reporting of miles, and attempting to move out of state or sell the vehicle before paying the road 
charge. Consequently, odometer charges, particularly post-pay charges, require a robust 
compliance and enforcement effort. 

 
Compiled Page # 106



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #3 

27 March 2015                                                                   © D’Artagnan Consulting LLP        30 

Concept 5: Odometer Charge (pre-pay) 
This concept is similar to Concept 4, except that in a pre-pay concept, motorists pay up front. It is similar 
to estimated income taxes, whereby taxpayers pay in advance based on estimated income. 

► First, motorists would pay a road charge 
based on an estimate of how many miles 
they expect to drive in the year ahead, or 
perhaps (for the first year at least) based 
on a fixed number of miles the state 
prescribes. 

► At the end of the year, motorists reconcile 
the difference between the prepaid road 
charge and the amount owed based on 
miles actually driven. If motorists drove 
fewer miles than they paid for at the start 
of the year, they would receive a refund or 
account credit toward the next year. If they 
drove more miles than estimated, an 
additional payment would be due. 

► Finally, the estimate of miles to be traveled in the next year might be based on the amount of 
miles reported in the previous year. 

As with the post-pay odometer charge concept, there are several opportunities for errors and fraud 
including odometer rollback and underestimating of travel. In the case of gross underestimates, 
motorists may be required to increase their annual estimated travel in future years. 
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Concept 6: Automated Mileage Reporting with No Location Data 
In this concept, vehicles have equipment that measures and 
reports mileage automatically to an account manager—either 
provided by a state agency or a private company. The account 
manager periodically (monthly or quarterly) sends the motorist 
an invoice for road use. 

► In the case of a private account manager, the road 
charge invoice may be bundled with charges for other 
services such as insurance, in-vehicle infotainment, or 
roadside services. 

► In the case of a government account manager, the road charge invoice may be a standalone 
bill, or it may be bundled with other vehicle-related charges such as registration fees, depending 
on the organizational design that emerges. 

To reassure motorists that electronic equipment protects their privacy, no location information is needed 
or measured under this concept. The equipment records all miles traveled based on data from vehicle 
electronics, and all miles traveled are treated as equal under this concept. Credits or refunds for out-of-
state travel or travel on private lands would not be possible in an automated way 
(although it may be possible to issue credits or refunds for miles traveled out of 
state or on private lands based on a paper evidence package specified by the 
state).  

To provide especially strong reassurance to the public, equipment to support this 
concept may be forbidden to include any location measurement technology (i.e., 
no GPS chip). 
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Concept 7: Automated Mileage Reporting with General Location 
In this concept, vehicles are charged for distance with a rate that may vary by 
general location. SB 1077 requires a non-variable per-mile rate within the state, so 
the general location information would be used to prevent charging for miles driven 
out-of-state or on private lands. “General location” does not provide the level of 
detailed that would be needed to estimate a motorist’s locations street-by-street. 

► To measure the miles traveled and the general location of those miles 
traveled, a device that measures location is used in the vehicle. The device 
may allow drivers to turn location detection capabilities off and on. 

► To support full compatibility with the non-location based methods, the general location zone 
would be the entire state of California (distinct from bordering states and provinces), and 
omitting private lands in California. Thus, motorists who prefer this concept would avoid paying 
for out-of-state travel and travel on private lands, which would be charged to users of the other 
options. 

If the need were to ever arise for a base per-mile rate to increase in certain zones within the state, then 
the system would require everyone to use a location measuring option (i.e., GPS), because those 
without location measurement devices would not be able to accurately report or pay for miles within 
those smaller zones. Moreover, this would violate the provision of SB 1077 that requires a non-varying 
per mile rate to be used throughout the state. 

Private companies might use the road charge as a platform for advertising, and offer to cover road 
charge costs for motorists who visit their retail locations and do a certain amount of business. For 
example, a retail store might run a promotion in which it pays road charges for all individuals who travel 
to it and share location data.  
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SECTION 4 
ROAD CHARGE PILOT SYSTEM 
ARCHITECTURE  
To be discussed during Agenda Item #12 
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Question to Consider in Reviewing this Section 
Should road charging use open or closed systems? 
The pages that follow provide a comparison of the characteristics of closed and open systems as well as 
examples from the transportation and telecommunications sectors to inform discussion and ultimately 
decision about this question. Closed and open systems are defined as follows: 

► Closed System: An internally integrated system controlled by a single entity with essential 
components that cannot be substituted by other external components, which could perform the 
same functions. 

► Open System: An integrated system based on common standards and an operating system 
accessible to the marketplace whereby components performing the same function can be 
readily substituted or provided by multiple providers. 

The bullet points below characterize closed and open systems in the context of road charging. 

► A closed system for road charging is a self-contained system in which one organization 
selected by the state provides all user hardware. Another organization—a state agency or an 
organization selected by the state (perhaps the same organization as the hardware provider)—
manages user accounts and remits collected charges to the state. 

► An open system for road charging would allow multiple organizations to participate on all levels, 
typically in a manner that approximates a free or open market. In an open system, any qualified 
company could provide mileage reporting hardware, and another group of qualified companies 
could provide account management services to motorists. Companies are free to enter the 
market at any time, so long as their equipment or services meet standards set by the state. 
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Closed Systems are Not Uncommon in the Transportation Sector 
Closed systems are used for many electronic toll collection and transit fare collection systems, with toll 
tags (e.g., FasTrak)1 and smartcards (e.g., the Bay Area’s Clipper) and tag/card readers provided by 
single vendors. The reason for this is that agencies may have seen the process of setting up an open 
system as difficult. Establishing an open system requires a potentially lengthy standards-setting process, 
then finding vendors willing to support the standard. In locations where the tolling or transit agencies 
were relatively distant from other agencies, the potential market for equipment would have been small, 
and may not have been profitable for multiple vendors in an open system. 

Another reason that tolling and transit agencies may not have pursued open systems is that they may 
not have understood that closed systems have the potential to lead to vendor lock-in and higher costs. 
Vendor lock-in is a situation in which the existing equipment or service vendors makes it difficult for the 
agency to change vendors. For example, the existing vendor may use proprietary technology, so 
selecting a new vendor would require swapping out all the tags in a region’s vehicles, necessitating a 
costly and disruptive customer service process. When it is difficult to change vendors, the existing 
service vendor may charge higher prices than when that vendor faces competition in an open system.  

It is generally not necessary to specify a system architecture for closed systems. To procure a closed 
system, the state must simply describe what the system must do—what goals it must achieve—and then 
procure a system that meets those goals.  

                                                
 
1 FasTrak is not a closed system, due to the open Title 21 specification, but only one vendor has provided most toll tags 
and readers in California, possibly due to the smaller size of the California electronic tolling market compared with the size 
of the nationwide market. 

 State
Closed 
System 
Vendor
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Open Systems are Rare but Increasing in the Transportation 
Sector 
An open system is one that is based on common standards. Because the standards are open, and not 
proprietary, equipment from one vendor can be readily substituted for equipment from another vendor. 
Examples in transportation include London’s public transit system, Transport for London, which was the 
first major transit operator in the world to accept contactless credit and debit cards as payment for 
accessing the network. In the U.S., the Utah Transit Authority accepts contactless credit and debit cards 
as payment for riding the system. Ireland has an open system for tolling, with several competing toll tag 
providers vying for customers 
 

► In an open road charging system, motorists would have accounts and submit payment for 
transportation services to a road charge account manager of their choice. The road charge 
account manager would then forward payment to the state. Road charge account managers 
may offer additional services that appeal to motorists such as usage-based insurance (UBI). 

► In order to create an open system, standards must be chosen, at a minimum, for devices used 
in the system and software used in system interfaces. An organization, called a certification 
entity, would verify whether each participating firm meets the standards and can thus participate 
in the system. 

► To procure an open system, the state must specify an architecture, develop standards or 
requirements for each component of the architecture, and open a market for each component.  

► Due to its size, with millions of potential vehicles, California is likely to be able to support a 
profitable open system for hardware vendors. 

The rest of this section specifies a system architecture for a potential open road charging system in 
California. 
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Example of an Open System Architecture for Road Charging 
The system architecture proposed here is analogous to the cell phone industry. In-vehicle road charge 
devices that measure distance traveled are analogous to cellular phones such as Samsung, Apple, and 
Nokia, while road charge account managers are analogous to wireless carriers such as AT&T, Sprint, 
and Verizon. 
The system architecture proposed would have the three main subsystems described below. All 
subsystems could support both GPS and non-GPS options. However, for manual operational concepts, 
motorists would interface directly with the account management subsystem, while for automated 
concepts, the mileage reporting interfaces with account management. 

1. Mileage reporting: the subsystem that reports data from the vehicle to the account manger. This 
subsystem would include in-vehicle devices and any off-vehicle IT systems needed to translate 
data to the open standard for communications. The mileage reporting subsystem will not be used 
for manual methods such as the time permit or the odometer charge, as these do not require the 
use of vehicular data or in-vehicle electronics. 

2. Account management: the subsystem that takes in mileage data, updates user accounts based on 
mileage data, sends invoices to customers, receives payment from customers, sends payments to 
the state, and reports road charge data to the state accounting system. Account managers would 
accept input from motorists opting for manual methods directly. 

3. Account management oversight : the subsystem that takes road charge data from the account 
management subsystem and verifies that all vehicles are registered in the program, all account 
managers are paying appropriate sums of money to the state each month, and all account 
managers are abiding by the rules of the 
program.  Mileage 

Reporting

Account 
Management 

Oversight (State)

Account 
Management
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Open System Subsystem 1: Mileage Reporting 
Mileage reporting includes in-vehicle devices to measure mileage traveled and an IT system that 
translates raw data from the device into a standard format, which can be sent to the account 
management system.  

In-vehicle devices may be a UBI device, other location-based device, smartphone, or vehicle telematics 
system. The devices send raw mileage traveled data to a data collection system. Distinct data records 
would typically be stored for each day.  

Next, the raw data must be translated from the device to a standardized format and transmitted to the 
account management subsystem. This could theoretically occur within the device itself, but is more likely 
to occur at an external IT subsystem provided by the company who provides the device, or by a 
separate firm that may take in data from multiple different types of devices using various 
communications protocols.  

Possible reasons for translating the data into standardized format at an external IT subsystem include 
the following: 

► It may not be easy or desirable to give typical in-vehicle devices (UBI devices and vehicle 
telematics applications) direct, unfettered internet access. 

► It may be desirable to have devices transmit data in the most compact way possible, in order to 
minimize communications costs. 
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Open System Subsystem 2: Account Management 
Account management is the subsystem that takes in mileage data, updates user accounts based on 
mileage data, sends invoices to customers, receives payment from customers, provides customer 
service, sends payments to the state, and reports road charge data to the state for accounting purposes. 

Account managers may be state agencies or be private companies called Commercial Account 
Managers (CAMs). There are several reasons why it may be desirable to allow CAMs. 

► CAMs may offer value-added services including UBI insurance, safety services such as post-
crash support, or any of a range of location-based services. 

► CAMs may reduce costs of program administration, as they can earn money from charging their 
customers monthly fees for value-added services, and thereby provide road charging services 
at a low or no cost to the state. 

► Allowing private companies like CAMs to handle technology relieves the state of any risk 
associated with managing and updating the technology components.  

It may also be helpful for the state to offer a State Account Manager (SAM). The SAM could manage the 
accounts for all vehicles registered for non-technology methods. SAMs could, potentially, also manage 
technology methods. However, CAMs would generally prefer not to have the state competing with the 
services that they are providing. One possibility would be for a SAM to support only manual concepts 
and devices without location technology and not provide any value-added driver services.  
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Open System Subsystem 3: Account Management Oversight 
Account management oversight is a state function comprising compliance and enforcement of the road 
charging system. The main functions of account management oversight are the following:  

► Verify that all potential subject vehicles are registered for the road charge 
► Verify that all account managers pay the correct amount on a monthly basis 
► Perform or oversee certification, recertification, and auditing of account managers 

To verify that all potential subject vehicles are registered for the road charge, the account management 
oversight unit would examine the DMV’s vehicle registry and note vehicles subject to the road charge. 
As vehicles are added to or eliminated from the vehicle registry, account management oversight updates 
its list of subject vehicles. The account management oversight unit collects current membership lists 
from all account managers, and verifies that all vehicles on the subject vehicle list are registered with an 
account manager.  

To verify that all account managers pay the correct amount on a monthly basis, the account 
management oversight unit examines a series of data reports provided by the account managers each 
month, determines whether the account manager is making all computations correctly, and verifies that 
the account manager’s deposit into state accounts is equal to the amount specified. 

To perform or oversee certification, recertification, and audit of account managers, the account 
management oversight unit develops the framework for a method by which compliance to all road 
charging specifications can be checked. It then carries out the check itself, or has a third party 
certification body do so.  

 
Compiled Page # 117



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #3 

27 March 2015                                                                   © D’Artagnan Consulting LLP        41 

 

APPENDIX: DETAILED 
TECHNOLOGY CONSIDERATIONS 
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Detailed Technology Considerations 
The purpose of this section is to provide a framework for evaluating potential technologies to use in 
California’s road charge pilot program. First, we provide an overview of the evaluation criteria that SB 
1077 asks the TAC to consider in examining alternatives for the pilot. Next, we present a range of 
technology considerations that apply to the seven operational concepts. We group the technologies into 
the following categories, based on the operational concept categories: 

Technologies supporting user-reported operational concepts: 
► Time permit 
► Odometer charge 
► Mileage permit 

Technologies supporting automated operational concepts: 
► Engine Run-time measuring devices 
► Usage-based insurance (UBI) devices and similar devices 
► Smartphone 
► Telematics 
► Other location-based devices 

Note that the last four technologies can support both Concept 6 (automated reporting with no location 
data) and Concept 7 (automated reporting with general location). Most of these devices include GPS 
chips, but some UBI devices do not. 
The section concludes with observations on two other areas of technology interest: 

► Technology considerations related to fuel tax credits or refunds 
► Why the pay-at-the-pump model is not included 
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SB 1077 evaluation criteria 
Each technology presented in this section is evaluated according to the criteria listed in SB 1077, 
Section 3090 (f)(1-7). For the first two criteria, availability and adaptability, the legislature’s intention is 
not clear. Therefore, we offer two ways of evaluating each: 

► 3090(f)(1) Availability is assessed with respect to acquisition, and IT availability:  
► Acquisition refers to how easy is it for a motorist to obtain the product.  
► IT availability refers to the potential uptime of the IT system, in other words the time that the 

system is operating normally and able to be accessed by the user. 
► 3090(f)(1) Adaptability is assessed both in terms of suitability and changeability: 

► Suitability means the degree to which the technology is suitable for all vehicles in the 
California fleet. 

► Changeability means the degree to which the technology can be updated in any way. 

We suggest the following definitions for other criteria: 

► 3090(f)(1) Reliability means the ability of a given technology to function correctly (not to fail) for 
a normal product lifecycle.  

► 3090(f)(1) Data security means the degree to which the technology protects all data from 
unauthorized use. 

► 3090(f)(2) Ability to protect personally identifiable information means the ability of the 
technology to specifically protect all information that could cause a motorist’s identity to become 
known. 
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SB 1077 evaluation criteria (continued) 
► 3090(f)(3) Ease of recording and reporting means the motorist’s ease of using the system 

with that technology. 
► 3090(f)(4) Ease of administering means the ease the state agency/agencies have in running 

the road charging program using that technology. 
► 3090(f)(5) Enforceability means the ease with which fraud attempts can be prevented and 

compliance with the law attained using that technology. 
► 3090(f)(6) Ease of re-identifying location data means the ease with which location data that 

has been stored in a somehow encoded form can be decoded to determine the original location 
or the ease with which location patterns can be used to identify individual persons even though 
their personally identifiable information has been removed. 

► 3090(f)(7) Increased privacy concerns when data used for other technology refers to any 
potential privacy concerns about the use of data generated by the road charge system if that 
data is used by a different system. 

SB1077 includes several criteria that are not considered as part of this briefing book. 

► Cost criteria within Sections 3090(f)(3) and 3090(f)(4) are not discussed here. They will be 
studied in the business case workstream, which will begin at the May TAC meeting. 

► Section 3090(f)(8) offers an eighth criterion, “Public and private agency access, including law 
enforcement, to data collected and stored for purposes of the road charge to ensure individual 
privacy rights are protected pursuant to Section 1 of Article I of the California Constitution.” This 
criterion does not articulate a quality that differs by technology, so we omit it from consideration 
in this section. It will be analyzed during a future meeting on the topic of Organizational Design. 
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SB 1077 evaluation criteria (continued) 
These evaluation criteria are not all-inclusive. 

► They do not reflect many of the important considerations that the TAC must make about the 
technologies. For example, the time permit does not reflect actual highway usage, and it may 
need to be priced much higher than other options to discourage noncompliance, but these 
considerations are not provided in the legislation. 

► Similarly, the evaluations of location-based reporting methods against these criteria do not 
reflect the fact that these are likely the only methods that would enable out-of-state and off-
public-road travel not to be charged. 

► It is important as the TAC evaluates technology options to consider not only these criteria, but 
the totality of advantages and disadvantages of the technologies and their corresponding 
operational concepts. 
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TAC ASSIGNMENT 
At the April TAC meeting, TAC members will be asked to select which operational concepts and 
technologies they feel should be included in a pilot. To prepare for this meeting, TAC members may 
decide to rate the technologies against each of the criteria. A system will be needed for any rating 
attempt. One possible rating system would be a simple scale of 1 to 5, where 1 is poor, 2 is fair, 3 is 
good, 4 is very good, and 5 is excellent. 

A score sheet is provided on the next page for the convenience of the TAC members. In addition to the 
rows for the criteria defined above, a row is provided for rating other issues, and a row is provided for the 
overall rating. 
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Proposed Technology Score Sheet 

SB 1077 CRITERION TIME PERMIT ODOMETER 
CHARGE 

MILEAGE 
PERMIT 

ENGINE RUN 
TIME UBI SMART-

PHONE 
TELE-

MATICS 

OTHER 
LOCATION-

BASED 
Availability (acquisition)         

Availability (IT)         

Adaptability (suitability)         

Adaptability 
(changeability) 

        

Reliability         

Data security         

Ability to protect PII          

Ease of recording and 
reporting 

        

Ease of administering         

Enforceability         

Ease of re-identifying 
location data 

        

Increased privacy 
concerns when data 
used for other 
technology 

        

Other issues         

Overall rating 
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Foundation for all Operational Concepts: Road Charging 
Database 
The main technology required to support all road charging operational concepts is a database that 
includes all vehicles in the road charging program.  

California-registered vehicles could be required to be registered for exactly one valid operational concept 
at all times. The database would store information on all California vehicles subject to the road charge 
and their chosen concept. For example, if the vehicle is registered for a time permit, it could record the 
start and end dates of the permit; if the vehicle is registered for an odometer charge, it could include the 
most recent odometer reading of the vehicle; etc. 

Such a database would be easy to implement with modern database technology, such as Oracle, SAP, 
or a variety of cloud-based solutions. Simply adding this information to the existing state vehicle registry 
may or may not be the easiest or cheapest solution, depending on the status and flexibility of existing 
systems. Further research is planned to assess this in future work streams. 

In cases where the vehicle registry is inflexible, the state could create a separate new database for road 
charging. The new system should be flexible and based on latest available technology. Updates from the 
existing vehicle registry could be sent on a regular (daily) basis to the new database, so that all vehicles 
subject to road charges could be added to the new database rapidly and regularly. 
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Time Permit 
The only technologies needed to implement the time permit are the database described above, possibly 
coupled with windshield stickers. It should be recalled from the discussion of the operational concept 
that the time permit does not measure roadway use in distance; rather, it grants unlimited usage for a 
specified time period. 

For each vehicle registered for a time permit, the road charge database would store some amount of 
history of the time permits purchased for a given vehicle, including start and end dates of time permits. 
Enforcement officers could be given access to data from the road charge database. Officers might need 
to enter in a vehicle license plate number to check the status of road charge registration and payment. 
Appropriate data security measures (including strong passwords, user authentication and authorization, 
etc.) would need to be in place and records of all accesses to the database would be stored. 

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In the sense of availability that means it is easily acquired by the public, if no 
windshield sticker is required for using a time permit, then a time permit would be highly 
available—it could be purchased on the web, via smartphone, or even by touch-tone telephone. 
If a windshield sticker is required, the time permit would be somewhat less available. Such 
stickers could be sold at gas stations and grocery stores, and also sent by mail. In the IT sense 
of the word availability, the technology needed for the time permit, a database, can also be 
highly available. Modern cloud-based databases often have availability over 99.9%. 

► Adaptability. In the sense of suitability for all vehicles, the time permit is adaptable to all 
vehicles. In the sense of being able to be changed, the time permit is not very adaptable. The 
only time permit value that can be changed is the duration of the permit. The time permit cannot 
be changed to also record or report roadway usage. 
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Time Permit (continued) 
► Reliability. The time permit is very reliable, as the only technology needed is a database and 

modern databases are very reliable.  
► Security. The security of the time permit rests on the security measures of the road charging 

database. Thus, the security of the time permit depends on the ability of the agency overseeing 
it to put in place modern IT security measures on the database. 

► Ability to protect Personally Identifying Information (PII). With a time permit, the only instance 
where PII is recorded is in the road charge database. Therefore, PII protection is a function of 
the security measures in place on the database. 

► Ease of recording and reporting. The time permit does not record or report mileage or hours 
driving on the roadway. The only value recorded is the time of validity of the time permit from 
purchase. Since mileage reporting is not required, the time permit is relatively easier to use than 
other distance-based methods. 

► Ease of Administering. The time permit only requires maintenance of a database, making it 
relatively easy to administer. If windshield stickers are required, then the time permit becomes 
more difficult to administer, because stickers must be purchased, inventoried, and distributed. 

► Enforceability. All vehicles that are registered for the time permit operational concept must 
always have a valid time permit. If a motorist’s time permit expires, they are in violation 
(although a grace period of a few days or weeks may be allowed). Enforcement then becomes 
a function of enforcement agencies’ capacities to enforce time permit rules. 

► Ease of re-identifying location data. No location data is recorded with the time permit, so it 
cannot be re-identified. 

► Increased privacy concerns when data is used for other technologies. Data from a time permit 
cannot be used with other technologies in a way that compromises privacy. 
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Odometer Charge 
The technology used to record odometer charges would use the road charge database described above. 
For vehicles registered for the odometer charge, the following items would be recorded: 

► An odometer reading associated with a given date 
► An indication of who provided each odometer reading (the motorist, a state official, or other 

authorized agent) 
► In the case of a pre-pay option, entries for estimated mileage paid at the beginning of a year 
► The system could automatically compute charges owed based on traveled miles (post-pay) or 

estimated miles (prepay) 

One technology challenge with odometer charges is that odometer values can be fraudulently adjusted.  

► Mechanical odometers can be rolled back by unethical sellers of used vehicles wishing to make 
the vehicles appear to have fewer miles than they actually do. Digital odometers, standard on 
most vehicles built in the last 20 years, can also be fraudulently altered. 

► To combat potential vehicle odometer fraud, some countries such as New Zealand require 
heavy vehicles to employ hub-odometers—mechanical odometers installed on any non-driven 
vehicle axle—to be the odometer of record. Such hub-odometers are virtually impossible to 
manipulate without breaking a seal and thus leaving physical evidence of manipulation. 
Although suitable for heavy vehicles, hub-odometers are likely not a viable option for light 
vehicles due to their expense and the challenges of installation. 

► Another way to minimize digital odometer fraud is to audit individuals who are suspected of 
odometer fraud. Auditing would involve asking such individuals about their places of residence, 
work, and other activities, and verifying information. While the number of such audits that the 
state would carry out would likely be low, the threat of such audits can work as a deterrent. 

► In addition, odometer fraud is a federal crime punishable by fines and prison time. 
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Odometer Charge (continued) 
Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. From the perspective of acquisition, if drivers are allowed to report their own 
odometer usage, then odometer charges are highly available. Reporting could be by purchase 
on the web, via smartphone, or by touch-tone telephone, for example. If official odometer 
readings taken by a representative of the state or authorized third party are required, then the 
odometer charge is less available. In the IT sense of the word availability, the technology 
needed for the odometer charge, a database, can also be highly available. Modern cloud-based 
databases often have availability over 99.9%. 

► Adaptability. In the sense of suitability for all vehicles, the odometer charge is adaptable to all 
vehicles with an odometer. In the sense of being able to be changed, the odometer charge is 
not very adaptable. The frequency of odometer readings may be changed, but no other 
changes may be made. 

► Reliability. The odometer charge is reasonably reliable, with reported odometer error rates of up 
to 4%. The potential for odometer fraud can decrease reliability. 

► Security. The security of the odometer charge rests on the security measures of the road 
charge database. Thus, the security of the time permit depends on the ability of the agency 
overseeing it to put in place modern IT security measures on the database. 

► Ability to protect PII. With an odometer charge, the only instance where PII is recorded is in the 
road charge database. Therefore, PII protection is a function of the security measures in place 
on the database. 
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Odometer Charge (continued) 
► Ease of recording and reporting. If self-reported odometer readings are used, the odometer 

charge allows recording and reporting of mileage by a variety of methods: web, smartphone, 
touch-tone phone, or paper reporting. This variety of reporting methods makes it easy to use, 
depending on each individual’s preferences. If official odometer readings are required, then 
motorists will need to go to a qualified agent to take the official odometer reading at given 
intervals, perhaps once a year. This approach would make odometer charges one of the less 
convenient technologies. 

► Ease of administering. If official odometer readings were required, then the burden of 
administering the staff or overseeing a network of authorized agents to read odometers would 
decrease the ease of administering the odometer charge. If self-reported odometer readings are 
acceptable, the odometer charge would only require maintenance of a database, making it easy 
to administer. 

► Enforceability. Due to the potential for odometer fraud described above, odometer charges may 
be somewhat challenging to enforce. As described above, it would require auditing some 
individuals. However, it should be noted that the motivation to behave in a fraudulent manner is 
greatly reduced in the case that a gas tax remains in place. 

► Ease of re-identifying location data. No location data is recorded with the odometer charge, so it 
cannot be re-identified. 

► Increased privacy concerns when data is used for other technologies. The only data available 
from odometer charges is the number of miles traveled in a given period of time (e.g., one 
year). These data would only be shared with the state, and only over secure channels. It is not 
clear that there are any privacy concerns with the sharing of odometer data in such a manner. 
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Mileage Permit 
The technology used to record mileage permits would use the road charge database described above.  

► An official record of the odometer may be required for enforcement purposes when the vehicle 
enters the mileage permit program.  

► After that, odometer readings could be taken randomly.  
► Or they could be required at specific intervals (in time or mileage). 

Similar to the time permit, the mileage permit could require paper stickers, or it could be purely 
electronic. Paper stickers could indicate the starting and ending odometer readings for the validity of the 
permit. 

The same concerns about fraudulent odometer readings that apply to the odometer charge also apply to 
the mileage permit. 

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In the sense of acquisition, mileage permits could be made highly available by sales 
over a variety of channels (web, smartphone, touch-tone phone, etc.), but if physical stickers 
are required, they will be less available. In the IT sense of the word availability, the technology 
needed for the odometer charge, the road charge database, can also be highly available. 
Modern cloud-based databases are often have availability over 99.9%. 

► Adaptability. In the sense of suitability for all vehicles, the mileage permit is adaptable to all with 
an odometer. In the sense of being able to be changed, the mileage permit is not very 
adaptable. The number of miles in mileage blocks available for purchase may be changed. 

► Reliability. The mileage permit is reasonably reliable, but the potential for odometer fraud 
decreases its reliability. 
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Mileage Permit (continued) 
► Security. The security of the mileage permit charge rests on the security measures of the road 

charge database. Assuming modern IT security measures are put into place, the odometer 
charge is highly secure. 

► Ability to protect PII.  With a mileage permit, the only instance where PII is recorded is in the 
road charge database. If that database is secure, then the odometer charge has a great ability 
to protect PII. 

► Ease of Recording and Reporting. To start a mileage permit, an official odometer reading may 
be required. Motorists will need to go to an individual qualified to take the official odometer 
reading. After that, motorists could purchase mileage permits over a variety of channels (web, 
smartphone, retail store, etc.), making continued use easy. 

► Ease of Administering. The mileage permit is fairly easy to administer, likely requiring one initial 
odometer reading. If stickers are required, then there would be an additional burden of 
administering the sticker program. 

► Enforceability. Due to the potential for odometer fraud described above in the section on 
odometer charges, mileage permits may be somewhat challenging to enforce. As described 
above for odometer charges, it would require auditing some individuals. However, it should be 
noted that the motivation to behave in a fraudulent manner is greatly reduced in the case that a 
gas tax remains in place. 

► Ease of re-identifying location data. No location data is recorded with the mileage permit, so it 
cannot be re-identified. 

► Increased privacy concerns when data is used for other technologies. No data from a mileage 
permit can be used with other technologies in a way that compromises privacy. 
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Introduction to Automated Mileage Reporting Technologies: 
Mileage Reporting Devices and OBDII 
Mileage Reporting Devices (MRDs) are any electronic device or software that measure the mileage 
driven by a vehicle for the purpose of reporting distance to a road use charging system. These devices 
support all of the automated operational concepts presented here. Such devices may be the devices 
used for Usage Based Insurance; they may be smartphones with special software to connect it to a 
vehicle; they may be GPS tolling hardware, or they may be vehicle telematics. All mileage reporting 
devices need to somehow be anchored to the vehicle so that dishonest drivers would not be tempted to 
remove them from a vehicle in order to avoid paying the road charge. 

The simplest way for a MRD to be anchored to a vehicle is to have it plug into a vehicle’s OBDII (or 
testing) port.  

► The OBDII port is an electronic port located in the cockpit, near the steering wheel, of all US-
sold vehicles manufactured since 1996 (and some models from 1994 and 1995).  

► The California Air Resources Board (ARB) originally mandated OBDII ports—an electronic 
interface to provide emissions-relevant vehicle data to external testing equipment so that 
emissions-related issues could be quickly diagnosed by mechanics. 

► Following ARB’s mandate of the OBDII port, the US Environmental Protection Agency (EPA) 
quickly made the OBDII port a nationwide mandate. Internationally, slightly modified versions of 
the OBDII port have been adopted in Europe, Japan, and elsewhere. 

OBDII ports provide emissions relevant information as specified in ARB’s regulation.  

► The exact information provided varies greatly from one vehicle make/model to another.  
► Certain basic information is consistently provided on all OBDII ports.  
► A vehicle’s speed is always provided, and can be used to calculate distance traveled. 
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Introduction to Automated Mileage Reporting Technologies: 
Mileage Reporting Devices and OBDII (continued) 
Electric vehicles may not have fully supported OBDII ports. 

► Because OBDII ports are required by regulations that cover vehicle emissions, and because 
electric vehicle have no emissions, automakers are not necessarily required to support OBDII 
ports on electric vehicles.  

MRDs that plug into the OBDII port can easily be installed by the vehicle owner.  

► UBI device manufacturers can provide guidance to insurance customers on how to find their 
ports. 

MRDs that plug into the OBDII port can also easily be removed by a driver, which creates an opportunity 
for fraud.  

► MRDs can measure when they are disconnected from, and reconnected to, the vehicle.  
► Storing a record of the disconnections and reconnections provides a strong indication of 

whether fraudulent activity has occurred.  

OBDII ports do not provide the current odometer mileage.  

► It would be useful to have the odometer mileage for a road charging program.  
► As California originally mandated OBDII port, it could mandate that odometer values be added 

to the OBDII port.  
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Engine Run Time Measurement Devices 
Engine Run Time Measurement devices would be devices that would be 
anchored to a vehicle and contain a vibration sensor. Such devices do 
not currently exist— vibration sensors exist, and vehicle anchors exist, 
but the two would have to be combined. Consumer-ready engine run 
time measurement devices would have to be designed and tested. 
Because they are new, they would likely be expensive (several hundred 
dollars). Because they have not been developed, there is little that can 
be said about them. 

Technology performance according to measures specified in SB 1077 
Section 3090(f)(1-7): 

► Availability. Engine run time measurement devices are currently not available for acquisition. 
For that reason, nothing yet can be said about their IT availability either. 

► Adaptability. In the sense of suitability, such devices are not suitable for electric vehicles—
telematics systems would need to be used to measure engine run time for electric vehicles. In 
the sense of changeability, it depends on how the devices are designed when they are 
developed.  

► Reliability. Because they haven’t been developed, nothing can be said about their reliability. 
► Security. It depends on how the devices are designed when they are developed, but using 

modern IT security methods such devices can be made to be very secure. 
► Ability to protect PII. With other devices, PII will be recorded in the account manager’s 

database, as well as in the road charging database. All account managers, as well as the road 
charging database, should include modern security measures. 
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Engine Run Time Measurement Devices (continued) 
► Ease of Recording and Reporting. It depends on how the devices are designed when they are 

developed. After installation, they should be easy to use. However, the likely challenges with 
installation on a vehicle’s axle may render the device difficult to use. 

► Ease of Administering. Using such devices will require hardware management, account 
management and monthly invoicing, which may be more complicated to administer than the 
manual methods. It is not clear that commercial account managers could be found for such 
devices. 

► Enforceability. Because such devices have not yet been developed, it is impossible to speak to 
their enforceability. Specifically, it would be vital that vibration sensors could not be removed 
from the vehicle without that removal being detected. 

► Ease of re-identifying location data. No location data is recorded with the engine run time 
charge, so it cannot be re-identified. 

► Increased privacy concerns when data is used for other technologies. The only data available 
from engine run time charges is the number of minutes traveled in a given period of time (e.g., a 
year). This data would only be shared over secure channels. It is not clear that there are any 
privacy concerns with the sharing of odometer data in such a manner. 
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Usage-based Insurance Devices and Similar Devices 
Usage Based Insurance (UBI) is a relatively new concept in auto insurance. In 
discussion for roughly 10 years and available on the market for roughly the last 5 
years, UBI means any form of auto insurance in which driving habits or patterns 
are measured so that the insurance company could get a more accurate 
estimate of the driver’s habits and thus provide a more competitive premium to 
the driver.2 UBI generally involves the driver installing a MRD in the vehicle’s 
OBDII port to measure his/her driving habits. Recently, some vehicle 
telematics services also incorporate UBI applications directly into 
factory-installed equipment (see vehicle telematics section below). 

The most well-advertised and well-known example of UBI in the 
United States is the Progressive Snapshot, whose device is pictured 
at right. However, many other insurance companies in the US also 
offer UBI. These companies purchase their devices from companies 
specialized in making and programming such devices. Usage Based 
Insurance devices often include GPS chips, but some models do not 
include such chips, and rely entirely on vehicle-provided data. UBI devices also include cellular modem 
chips to communicate mileage data to a central system.  

                                                
 
2 UBI was formerly often called Pay-as-you-Drive (PAYD) insurance. However, because no commercial programs actually 
involved payment while driving, the term came to be seen as inaccurate, and has been dropped from common usage, in 
favor of UBI. The term PAYD can still occasionally be seen in literature relating to the industry. 
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Usage-based Insurance Devices and Similar Devices (continued) 
Although not yet common in the industry, some UBI devices also support an interface to the user’s 
smartphone. Such devices are provided by Raytheon and the 
Bay Area startup TrueMileage. The smartphone interface allows 
users to view their driving data, and to disable/enable the use of 
GPS location data.  

UBI devices can be made very secure, using standard Internet-
grade authentication, authorization, and encryption. Early 
devices used by one major provided of UBI devices did not 
include sufficient security measures, leading to headlines about 
the security of such devices.  

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In the sense of acquisition, UBI devices are readily available from Usage-based 
insurance companies today, and could quickly become very available from commercial account 
managers. In the IT sense, account managers can be required to have systems that are highly 
available. Modern cloud-based systems can have availability over 99.9%. 

► Adaptability. In the sense of suitability for all vehicles, the UBI devices are adaptable to most 
vehicles with a standard OBDII port (which includes all non-electric vehicles manufactured since 
1996, and some from 1994 and 1995; many electric vehicles have non-standard OBDII ports). 
In the sense of being able to be changed, UBI devices are very adaptable. UBI device software 
can be changed to account for new vehicle models and to provide new value added services.3  

                                                
 
3 In general existing devices would not be reprogrammed, but devices with new software could easily be developed. 
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Usage-based Insurance Devices and Similar Devices (continued) 
► Reliability. UBI devices are fairly reliable, with failure rates typical of consumer electronics. 

Because they can be removed from OBDII ports, and replaced, UBI devices may miss some 
miles traveled. However, repeated removals will lead to fraud investigation. 

► Security. UBI devices provided by many companies are generally secure. Devices, such as 
those provided by firms Danlaw and IMS, utilize standard internet-grade authentication and 
encryption. However, it is important to include such electronic security requirements in any 
technical requirement specification for mileage reporting devices. 

► Ability to protect PII. With a UBI device, PII will be recorded in the account manager’s database, 
as well as in the road charging database. It will likely not be included on the UBI device itself—
this measure can be required. All account managers, as well as the road charging database, 
should include modern security measures. 

► Ease of Recording and Reporting. A UBI device should be easy for a motorist to use—simply 
install it in the vehicle’s OBDII port. Finding the OBDII port is not difficult on most vehicles, but a 
toll-free phone number can be set up to assist motorists in finding the OBDII port. After that, 
recording and reporting should be automatic. 

► Ease of Administering. Using UBI devices requires hardware technology administration, 
account management, and periodic invoicing, which is more complicated to administer than the 
manual methods. However, the use of commercial account managers may ease this burden. 

► Enforceability. The main enforcement concern with UBI devices is that they can be removed 
from vehicles. The devices can detect when they are removed and replaced, and can also 
detect when they are inserted in a different vehicle. However, they cannot record mileage 
traveled when they are not connected to a vehicle. Removing devices from vehicles rarely, and 
only for brief periods, is not suspicious; frequent or long removals are suspicious. Data analysis 
programs can be developed to automatically determine when suspicious activity occurs. With 
such programs, enforceability with UBI devices should be strong.  
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Usage-based Insurance Devices and Similar Devices (continued) 
► Ease of re-identifying location data. If mileage data is only transmitted to account managers as 

a single bucket of miles for all travel (for Concept 6 no location data), or as a bucket of miles 
traveled on public roads within a given state (for Concept 7 general location), then re-identifying 
location data is impossible. If mileage data is transmitted in another format, then re-identifying 
location data may be possible, depending on the format. 

► Increased privacy concerns when data is used for other technologies. If mileage data is only 
transmitted to account managers as a single bucket of miles for all travel (for Concept 6 no 
location data), there would seem to be very low privacy concerns when such data is used with 
other technologies. If mileage data is only transmitted as a bucket of miles traveled on public 
roads within a given state (for Concept 7 general location), there may be some minor increased 
privacy concerns, but since miles are aggregated by state of travel, such concerns are likely to 
be minor, and whatever concerns remain should be alleviated by the fact that drivers may be 
able to occasionally disable the use of location data or opt out of concept 7 altogether. If 
mileage data is transmitted in another format, then other privacy concerns may arise, 
depending on the format. 
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Smartphone 
Smartphones are an increasingly ubiquitous 
technology and thus may be desirable to 
use as a primary tool for road charge 
reporting. However, it is not straightforward 
to use an app on a smartphone to report 
roadway use, because it is necessary to 
somehow guarantee that miles will be 
recorded whether or not a phone is in the 
vehicle, and with a sufficiently charged 
batter, powered at any given time.  

Two companies, GeoToll and Vehcon, have 
announced a way of using smartphones to measure road charges without the possibility of fraud. These 
applications require users to couple their smartphones to their vehicles by Bluetooth, and to occasionally 
send pictures of their vehicle odometers taken by the phone when Bluetooth is coupled to the vehicle.  

Whenever the phone is in the vehicle the app on the phone couples to the vehicle via Bluetooth, and 
reports mileage. When the phone is not in the vehicle or not charged, mileage traveled continues to be 
captured by the vehicle odometer, and is transmitted whenever the next odometer image is submitted. 
The requirement that a vehicle have Bluetooth limits the use of this app to relatively recently 
manufactured vehicles (roughly, to vehicles produced since 2002 or 2003). Because this concept uses 
odometer readings as the basis for the charge, the concerns about odometer security apply as well.  

If a motorist wishes to report location data to avoid paying fees for out-of-state miles or miles driven on 
private roads, the app can be enabled to use the smartphone GPS data. When the phone is not charged 
or not in the vehicle, it will be impossible for the motorist to use location data. 
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Smartphone (continued) 
While both GeoToll and Vehcon have proposed such a solution, additional development by either or 
both companies would be needed for it to be used in a pilot. 

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In the sense of acquisition, smartphones are very widespread and can be acquired 
virtually anywhere in California. Due to occasional network outages, lack of coverage in rural 
areas, and the possibility of dead batteries, the IT availability, while high, is not perfect. 

► Adaptability. In the sense of suitability for all vehicles, the smartphone use described here only 
works on vehicles with Bluetooth, limiting it to vehicles built in the last ten years.  In the sense of 
being able to be changed, smartphones are obviously changed often by consumers. 

► Reliability. Smartphones are fairly reliable, with failure rates typical of consumer electronics. 
Smartphones do occasionally fail, and having a dead battery leads to the inability to use 
location-based services. 

► Security. Smartphone applications with appropriate security software are generally secure. It is 
important to include electronic security requirements in any technical requirement specification 
for mileage reporting devices. 

► Ability to protect PII. With a smartphone, PII will be recorded in the account manager’s 
database, as well as in the road charging database. It will likely not be included on the 
smartphone application itself—this can be required. All account managers, as well as the road 
charging database, should include modern security measures. 

► Ease of Recording and Reporting. Recording and reporting data both require Bluetooth coupling 
of the phone to the vehicle. Coupling should only need to be done once per phone per vehicle, 
and should be automatic after that. Then, the motorist is expected to take occasional pictures of 
the vehicle odometer (at least once a year, but perhaps more often). This activity may be seen 
as somewhat more cumbersome than activities for other technologies. 

 
Compiled Page # 142



CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

BRIEFING BOOK FOR TAC MEETING #3 

27 March 2015                                                                   © D’Artagnan Consulting LLP        66 

Smartphone (continued) 
► Ease of Administering. Using smartphones requires account management and periodic 

invoicing, which may be more complicated to administer than the manual methods. However, 
the use of commercial account managers may ease this burden for the state. 

► Enforceability. The use of Bluetooth coupling ensures that images of the odometer actually are 
from the vehicle it is coupled with. However, the same concerns about odometer fraud that are 
present with the odometer charge and mileage permit apply to the smartphone option as well.  

► Ease of re-identifying location data. If mileage data is only transmitted to account managers as 
a single bucket of miles for all travel (for Concept 6 no location data), or as a bucket of miles 
traveled on public roads within a given state (for Concept 7 general location), then re-identifying 
location data is impossible. If mileage data is transmitted in another format, then re-identifying 
location data may be possible, depending on the format. 

► Increased privacy concerns when data is used for other technologies. If mileage data is only 
transmitted to account managers as a single bucket of miles for all travel (for Concept 6 no 
location data), there would seem to be very low privacy concerns when such data is used with 
other technologies. If mileage data is only transmitted as a bucket of miles traveled on public 
roads within a given state (for Concept 7 general location), there may be some minor increased 
privacy concerns, but since miles are aggregated by state of travel, such concerns are likely to 
be minor, and whatever concerns remain should be alleviated by the fact that drivers may be 
able to occasionally disable the use of location data or opt out of concept 7 altogether. If 
mileage data is transmitted in another format, then other privacy concerns may arise, 
depending on the format. 
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Telematics 
Telematics are computer systems embedded in 
vehicles that can communicate with external 
computer systems and use this connection to 
provide a range of services to vehicle drivers. 
Telematics systems may have a very simple user 
interface (a single button), but commonly have a 
touch screen interface in many new vehicles. Road 
charging could be an application running on a 
vehicle telematics platform. A telematics application 
would likely be the most user-friendly interface for road charging possible, because it would not require 
an additional in-vehicle device, it would allow the user to switch location data on and off very easily and 
safely, and it could provide a very convenient interface for account management. However, telematics 
systems are not present in all vehicles, and while their penetration of the vehicle population is 
increasing, they may never be in all vehicles, so it is a technology that might best be used in conjunction 
with other technologies.  

Each automaker has its own unique telematics system, most of which have distinct brands: GM has 
Onstar, Ford has Sync, Toyota has Entune, etc. For vehicles made by Tesla, the telematics is so integral 
to the vehicle function that Tesla has chosen not to create an additional brand to their telematics system.  
There have been efforts to standardize telematics platforms across vehicle brands, but such efforts have 
not yet born much fruit. Thus, a separate app for road charging would need to be developed for each 
automaker’s telematics platform. 

Creating an application to run on a given vehicle brand’s telematics platform would be a relatively 
straightforward programming task, because vehicle data such as speed and odometer reading would 
generally be available, as well as location data (vehicles with telematics systems have GPS). 
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Telematics (continued) 
To support telematics use in a California road charging pilot, a road charging application would need to 
be developed. Developing such an application will require permission from the automaker on whose 
platform the app would run. Thus far, automaker support for road charging has been measured, but 
automakers have said they will not object to road charges as long as those charges are technology 
neutral (apply to all vehicle engine/motor types equally). If the TAC could obtain permission of an 
automaker to allow such an app to run on one of their platforms, the application could be developed by 
an academic institution.4 Such an application would likely not require a large amount of programming 
effort, but would need to be thoroughly tested before it could be used in a road charge program. 

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In the sense of acquisition, telematics are available on many vehicles, but it is likely 
still a minority of vehicles in the California fleet. Telematics systems on some vehicles may not 
support addition of new applications. IT availability will be very high, but as for the smartphone, 
there are occasional network outages or gaps in coverage when the telematics platform will not 
be able to send data. 

► Adaptability. For suitability, as for acquisition availability, telematics are available on many 
vehicles, but it is likely still a minority of vehicles in the California fleet. Telematics systems on 
some vehicles may not support addition of new applications. In the sense of changeability, 
some new telematics systems are extremely adaptable, allowing the download of third-party 
applications that are updated in the way mobile phones apps are. However, many legacy 
telematics systems are not very adaptable.  

                                                
 
4 UC Davis is currently developing a fuel efficiency application, and would make them well-suited for such a task. For 
more information see: 	  http://phev.ucdavis.edu/project/325/ 
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Telematics (continued) 
► Reliability. Telematics systems are highly reliable. Automakers often strive to make their 

electronics more robust than standard consumer-grade electronics. 
► Security. Automakers are going to ever-greater lengths to make their telematics systems 

secure. However, some security concerns have been raised about some telematics systems, 
but no major consumer problems are known to have occurred because of such issues.  

► Ability to protect PII. With telematics, like a UBI device, PII will be recorded in the account 
manager’s database, as well as in the road charging database. It will likely not be included on 
the road charging application. All account managers, as well as the road charging database, 
should include modern security measures. 

► Ease of Recording and Reporting. The telematics application should be very easy for the 
motorist to use. Application requirements can be developed to ensure that this is the case. 

► Ease of Administering. Using telematics requires account management and monthly invoicing, 
which may be more complicated to administer than the manual methods. However, the use of 
commercial account managers may ease this burden for the state. 

► Enforceability. The only potential enforcement concern with telematics is whether the road 
charging software running on the telematics platform could somehow be externally hacked. 
Because automakers control software running on their telematics platform very tightly and aim 
to have high security, this concern seems very unlikely to be realized. Thus, telematics are 
expected to be highly enforceable. 

► Ease of re-identifying location data. If mileage data is only transmitted to account managers as 
a single bucket of miles for all travel (for Concept 6 no location data), or as a bucket of miles 
traveled on public roads within a given state (for Concept 7 general location), then re-identifying 
location data is impossible. If mileage data is transmitted in another format, then re-identifying 
location data may be possible, depending on the format. 
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Telematics (continued) 
► Increased privacy concerns when data is used for other technologies. If mileage data is only 

transmitted to account managers as a single bucket of miles for all travel (for Concept 6 no 
location data), there would seem to be very low privacy concerns when such data is used with 
other technologies. If mileage data is only transmitted as a bucket of miles traveled on public 
roads within a given state (for Concept 7 general location), there may be some minor increased 
privacy concerns, but since miles are aggregated by state of travel, such concerns are likely to 
be minor, and whatever concerns remain should be alleviated by the fact that drivers may be 
able to occasionally disable the use of location data or opt out of concept 7 altogether. If 
mileage data is transmitted in another format, then other privacy concerns may arise, 
depending on the format. 
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Other Location-based Devices 
Personal devices that use location data acquired from a system such as GPS could be utilized to 
support road charging. However, such devices would need to somehow be anchored to the vehicle so 
that dishonest drivers would not be tempted to remove them from a vehicle in order to avoid paying the 
road charge. This is the main reason that personal navigation devices, such as a Garmin, or cell phones 
without a Bluetooth connection to a vehicle, cannot be used to measure and report road charges. 

Heavy vehicle road charging devices used in countries like 
Germany and New Zealand could be used for road charging. 
Such devices are mechanically and electrically anchored to 
the vehicles in which they are installed. They must be installed 
by a professional mechanic. They are generally expensive 
(several hundred dollars), and they may be large and 
somewhat unsightly additions to a private vehicle cabin. Thus they may not be well-suited for a 
passenger vehicle charging program, but would be acceptable for a heavy vehicle charging program. 

Technology performance according to measures specified in SB 1077 Section 3090(f)(1-7): 

► Availability. In terms of acquisition, other location-based devices that would support road 
charging are not widely available. California would need to sign a contract with a provider to 
order such hardware in large quantities. Such an order may take time to deliver. For those 
systems that do exist, the IT availability is very good. 

► Adaptability. In terms of suitability for all vehicles, such devices can be installed in most 
vehicles, but not without some effort by a mechanic. In terms of changeability, it depends on the 
system chosen, but most hardware of the type mentioned here is not especially changeable. 

► Reliability. It depends on the device chosen, but most hardware mentioned here is reliable. 
► Security. It depends on the device chosen, but most hardware mentioned here is very secure. 
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Other Location-based Devices (continued) 
► Ability to protect PII. With other location-based devices, PII will be recorded in the account 

manager’s database, as well as in the road charging database. It will likely not be included on 
the road charging application. All account managers, as well as the road charging database, 
should include modern security measures. 

► Ease of Recording and Reporting. Many such devices are not as simple and user friendly as 
other devices. 

► Ease of Administering. Using such devices requires account management and monthly 
invoicing, which may be more complicated to administer than the manual methods. However, 
the use of commercial account managers may ease this burden for the state. 

► Enforceability. The main enforcement concern with such devices is that they can be removed 
from vehicles. Enforceability thus depends on the type of device chosen. 

► Ease of re-identifying location data. If mileage data is only transmitted to account managers as 
a single bucket of miles for all travel (for Concept 6 no location data), or as a bucket of miles 
traveled on public roads within a given state (for Concept 7 general location), then re-identifying 
location data is impossible. If mileage data is transmitted in another format, then re-identifying 
location data may be possible, depending on the format. 

► Increased privacy concerns when data is used for other technologies. If mileage data is only 
transmitted to account managers as a single bucket of miles for all travel (for Concept 6 no 
location data), there would seem to be very low privacy concerns. If mileage data is only 
transmitted as a bucket of miles traveled on public roads within a given state (for Concept 7 
general location), there may be some minor increased privacy concerns, but since miles are 
aggregated by state of travel, such concerns are likely to be minor, and whatever concerns 
remain should be alleviated by the fact that drivers may be able to disable the use of location 
data. If mileage data is transmitted in another format, then other privacy concerns may arise, 
depending on the format 
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Technology Considerations Related To Fuel Tax Credits Or 
Refunds 
It may be desirable to allow the state fuel tax to coexist with a potential future road charge for some time. 
In this case, vehicles that are liable for the road charge may need to receive credits or refunds for their 
fuel tax paid.  

For vehicles that use a technology that accesses vehicle data, fuel usage may be able to be calculated:  

► Vehicle telematics could compute fuel usage directly and immediately, and if desired, even 
compute where and when fuel is added to a vehicle.  

► UBI devices could compute fuel usage for somewhat more than half of all vehicle makes and 
models. The vehicles makes/models for which UBI devices can calculate fuel usage are those 
that report engine air intake flow on the OBDII port. Fuel consumption is directly proportional to 
engine air intake flow. A significant minority of vehicles report engine air intake pressure on the 
OBDII port instead of engine air intake flow—for these vehicles fuel consumption cannot be 
easily calculated. 

For vehicles using technologies other than telematics and UBI devices, and for vehicles with UBI 
devices that do not report engine air intake flow, fuel usage can be estimated based on the distance 
traveled and the US EPA’s fuel economy rating for the vehicle. While actual fuel usage varies by driving 
style, the US EPA creates a “Combined City-Highway” fuel economy that is a reasonable approximation 
of the fuel economy experienced by many drivers. 
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Why the pay-at-the-pump model is not presented 
One technology used in a major early road charging study is not presented here: pay-at-the-pump 
technology. That technology used in-vehicle devices with special radios that connected with devices 
attached to special gasoline pumps, allowing payment of road charges when vehicles refueled. While 
this technology has the major advantage of allowing drivers not to pay fuel taxes at all—instead of 
providing credits or refunds for fuel taxes paid—it has a range of disadvantages that have led to its 
dismissal in subsequent road charging studies. These disadvantages are as follows: 

► Retrofit of gasoline pumps. Every gas pump that would support payment of such charges would 
require the addition of hardware that would interface with pump electronics. Such pump 
electronics could cost several thousand dollars per pump. Requiring fuel station owners to 
make such upgrades to their equipment could be politically challenging, and the upgrade could 
be expensive for the state to subsidize. 

► Specialized mechanic-mounted in-vehicle devices. Equally if not more challenging is the fact 
that in-vehicle devices used to interface with the pumps are specialized, not used for other 
applications, and cost several hundred dollars per vehicle. 

► Electric vehicles not captured. Pay-at-the-pump would not cover electric vehicles, and covering 
electric vehicles is one of the main reasons for studying a road charge. Electric vehicles are 
increasing in popularity, due in part to California’s aggressive goals of introducing 1.5 million 
zero-emission vehicles by 2025 and reducing greenhouse gases to 1990 levels by 2050. 
Moving to a pump-based system would seem to run counter both to the trend in electric 
vehicles and to California’s policies on greenhouse gases. 
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Summary  of  TAC  Decisions  and  Preview  of  Schedule  
This  section  summarizes  the  TAC’s  decisions  made  to  date,  and  previews  issues  the  TAC  must  
consider  and  decide  upon  during  the  remaining  meetings  for  2015.    

►  The  Decisions  Summary  page  displays:  decision  points  that  the  TAC  has  addressed  in  prior  
meetings;;  any  actions  taken;;  and  a  brief  summary  of  the  TAC’s  proposal  that  reflects  more  
detailed  direction  on  pilot  design.      

►  Second,  following  the  Decisions  Summary  page  you  will  find  a  table  displaying  the  Decisions  
Schedule  at-a-glance,  providing  an  overview  of  all  remaining  questions  the  TAC  needs  to  
address,  organized  chronologically  according  to  when  the  question  will  be  raised  and  
discussed  at  TAC  meetings,  and  indicating  which  work  streams  will  inform  the  TAC’s  
discussion.  

►  Finally,  Appendix  1  (Detailed  Monthly  Decision  Schedule)  provides  a  more  detailed  look  at  
each  of  the  9  remaining  TAC  meetings,  from  April  through  December.  These  pages  include  
topic  areas  that  each  meeting  will  cover;;  statutory  language  associated  with  each  topic  area;;  
and  any  corresponding  TAC  decision  points  to  address  in  the  meeting.  

The  Decisions  Summary  will  be  updated  each  month  to  reflect  decisions  made.  Although  CTC  staff,  
Caltrans,  and  the  consulting  team  recommend  that  the  TAC  achieve  consensus  and  direction  on  the  
questions  in  the  timeframes  presented,  the  Decision  Schedule  remains  a  living  document.  Any  
changes,  such  as  moving  questions  up  or  down  on  the  schedule  or  adding  new  questions  will  be  
reflected  in  the  briefing  materials  each  month  and  discussed  at  each  meeting.     
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MONTH   TAC  DECISION  POINTS   ACTION   TAC  PROPOSAL  SUMMARY  

March   Should  automated  distance  recording  and  reporting  
be  offered  in  addition  to  manual  methods?  

Yes  
  
  

Only  test  automated  options  
capable  of  deployment  in  2016.    
Advance  all  4  manual  options  
to  the  next  stage  of  analysis.  
Adopt  open  system  principles  
with  appropriate  privacy  
safeguards.    The  TAC  will  
address  specific  privacy  
protections  at  the  May  2015  
meeting.  Should  a  GPS-based  option  for  recording  mileage  

be  offered  in  the  pilot?  
Yes  

Should  the  road  charging  pilot  system  simulate  an  
open  system  option?  

Yes  

Input  to  TAC  communications  process.   Approach  
ratified  
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Decisions  Schedule  at-a-glance  
MONTH   TOPICS   TAC  DECISION  POINTS  TO  BE  RAISED     

April   Technical  Design   What  mileage  measurement  and  reporting  method(s)  are  most  promising?     

What  technologies  should  be  further  studied  to  pursue  those  measurement  and  reporting  methods?  

Should  the  pilot  assess  road  charges  on  out-of-state  vehicle  owners  driving  on  California  roads?  

Organizational  
Design  

Should  the  pilot  test  interoperability  with  other  states  considering  road  charges?    

Should  the  pilot  test  offer  multiple  account  managers?  

May   Policy   What  types  (households,  businesses,  etc.)  of  participants  should  be  included  in  the  pilot?     

Are  there  any  exemptions  from  road  charging?  

What  specific  personal  privacy  protections  should  be  used  for  the  pilot?  

Business  Case  
Analysis  

What  vehicles  are  included  in  the  pilot  –  all  vehicles  or  passenger  only?  

June   Technical  Design   What  system  data  security  requirements  should  be  used  for  the  pilot?     

How  many  participants  should  be  involved  in  the  pilot?  

How  should  participants  be  distributed  throughout  the  state?  

Evaluation  Strategy   What  evaluation  criteria  does  the  TAC  recommend  for  the  pilot?     

July      [Comprehensive  review  of  TAC  Decisions  made  to  date]     

August   Technical  Design   What  type  of  enforcement  and  compliance  activities  should  be  demonstrated  during  the  pilot?     

September   Evaluation  Strategy   Finalize  evaluation  criteria.     

Policy   Address  additional  questions  raised  during  the  course  of  TAC  meetings.  

Communications   Has  the  TAC  adequately  gathered,  considered,  and  addressed  public  comment  on  pilot  issues?  

October   Report  to  CalSTA   Feedback  on  report  outline.     

Policy   Address  additional  questions  raised  during  the  course  of  TAC  meetings.  

November   Report  to  CalSTA   Feedback  on  draft  report.     

December   Report  to  CalSTA   Adopt  final  report  on  recommendations  to  CalSTA.     
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Section  2:  
Policy  Overview  
To  be  discussed  during  Agenda  Item  #6  
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Policy  Overview  for  Meeting  #4  
Continuing  from  the  introduction  and  discussion  of  pilot  program  technical  design  that  started  in  
March,  this  month  we  extend  the  discussion  to  present  the  technical  and  organizational  
characteristics  of  a  road  charge  program  from  a  road  user’s  perspective.  One  of  the  goals  for  the  
April  TAC  meeting  is  to  narrow  the  range  of  road  charging  methods  and  technologies  that  will  
be  available  in  the  pilot.  In  addition,  this  month  we  begin  the  discussions  around  who  should  be  
included  in  the  pilot,  and  to  what  extent  the  pilot  should  be  integrated  with  other  usage-based  road  
charges  outside  California.    

As  shown  in  the  Decision  Schedule,  this  month,  we  would  like  to  reach  
consensus  on  five  new  policy  questions:  

1.  What  mileage  measurement  and  reporting  method(s)  are  most  
promising?  

2.  What  technologies  should  be  further  studied  to  pursue  those  
measurement  and  reporting  methods?  

3.   Should  the  pilot  assess  road  charges  on  out-of-state  vehicle  
owners  driving  on  California  roads?  

4.   Should  the  pilot  test  interoperability  with  other  states  considering  
road  charges?  

5.   Should  the  pilot  test  offer  multiple  account  managers?  
  
The  remainder  of  this  section  provides  context  and  data  to  support  the  policy  dialog  that  leads  to  
answers  to  each  of  these  questions.  The  following  sections  of  this  Briefing  Book  provide  more  
detailed  technical  information.  
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Question  1:  What  mileage  measurement  and  reporting  method(s)  are  
most  promising?    
This  month  we  pick  up  where  March’s  introduction  to  road  charging  operational  concepts  left  off,  with  
the  goal  of  more  clearly  defining  the  list  of  operational  concepts  (and  supporting  technologies)  that  
will  move  forward  into  the  pilot.    The  seven  core  operational  concepts  for  road  charging  will  be  re-
presented,  this  time  from  the  perspective  of  the  road  user  and  with  emphasis  on  the  motorist’s  
experiences  with  sign-up,  payment,  and  driving  under  each.  During  the  April  TAC  meeting  we  will  
also  present  the  results  of  the  March  “homework”  assignment  for  the  TAC’s  consideration  and  further  
discussion.  

Key  policy  considerations  to  keep  in  mind  while  making  the  determination  about  which  specific  
measurement  and  reporting  methods  are  most  promising  include:  

►  Will  the  set  of  choices  offered  allow  most  drivers’  
individual  preferences  to  be  respected?  
>   Some  motorists  will  prefer  highly  automated  options,  
while  others  will  prefer  manual  options.    

►  Suitability  for  the  diversity  of  the  vehicle  fleet  
>   Is  at  least  one  method  available  to  support  each  part  
of  the  range  of  vehicles  in  the  fleet?    

>   For  instance,  a  1969  Cadillac  DeVille  does  not  have  
an  OBDII  port,  but  at  least  one  of  them  is  registered  in  
California;;  it  will  require  some  other  option  for  
measurement  and  reporting.    

►  Management  of  the  tradeoff  between  cost  and  user  acceptance.  
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Question  2:  What  technologies  should  be  further  studied  to  pursue  those  
measurement  and  reporting  methods?    
  
The  various  operational  concepts  are  supported  by  enabling  
technologies.  Most  of  the  concepts  can  be  implemented  using  more  
than  one  set  of  technologies  –  for  instance,  pre-purchased  mileage  
permits  can  be  paper-based  (much  like  a  windshield  registration  
sticker)  or  electronic  (linked  to  a  license  plate).  Registration  for  the  
mileage-permit  option  could  occur  in-person  at  a  state  office,  or  on  a  
website.  Acquisition  of  the  permits  can  be  cash-based  at  a  retail  
location  or  completed  in  a  smart-phone  app  using  a  credit  card.    

The  variety  of  options  available  for  road  charge  program  sign-up,  
mileage  measurement  and  recording,  mileage  reporting,  and  
payment  starts  to  resemble  the  “flip-books”  children  read,  in  which  they  can  mix  and  match  
components  of  animals,  machines,  or  flowers  to  build  their  own  perfect  creation.  

As  the  TAC  begins  to  define  the  list  of  technologies  to  move  forward  for  the  pilot  program,  the  
following  considerations  are  important:  

►  Respect  for  privacy  concerns  
>   GPS-based  technologies  offer  conveniences  to  motorists  who  do  a  significant  portion  of  
their  driving  outside  California  or  on  private  roads,  and  recent  in-vehicle  technology  
developments  minimize  or  even  eliminate  the  transmission  of  location  data  outside  the  
vehicle.    
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Question  2:  What  technologies  should  be  further  studied  to  pursue  those  
measurement  and  reporting  methods?  (continued)  
  

>   Non-location-based  technologies  and  non-electronic  reporting  will  be  offered  as  options  
for  those  who  desire  them.  

►  Accessibility  of  the  various  registration  methods  
>   While  many  people  may  prefer  the  convenience  of  using  a  website  or  smartphone  to  
register  their  vehicle  in  a  road  charging  program,  there  are  significant  disparities  in  high-
speed  internet  access  and  smartphone  ownership  based  on  age,  income,  and  geographic  
location.    

>   Those  who  do  not  have  access  to  these  technologies  should  have  an  alternative.  
►  Adequate  range  of  payment  methods  

>   Many  motorists  will  prefer  an  electronic  payment  option  such  as  credit  card  or  pre-
authorized  bank  debit,  but  the  range  of  payment  methods  offered  should  not  place  undue  
costs  or  inconvenience  on  motorists  without  bank  accounts,  or  who  simply  prefer  to  deal  
in  cash.  

>   According  to  the  FDIC,  7.8%  of  California  households  were  unbanked  in  2011  and  an  
additional  18%  were  underbanked.    
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Question  2:  What  technologies  should  be  further  studied  to  pursue  those  
measurement  and  reporting  methods?  (continued)  

     
     

Alignment  of  Operational  Concepts  to  Technologies  
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Question  3:  Should  the  pilot  assess  road  charges  on  out-of-state  vehicle  
owners  driving  on  California  roads?    
In  the  context  of  a  fully-operational  road  charging  system,  the  
questions  of  whether  and  how  to  charge  out-of-state  vehicles  while  
they  are  using  California’s  road  network  will  arise  as  part  of  
discussions  of  three  key  areas:  

►  Equity  —  Are  California  motorists  unfairly  subsidizing  road  
use  by  out-of-state  motorists?  

►  Enforcement  —  How  does  the  state  compel  out-of-state  
motorists  to  pay  for  using  California  roads  when  the  gas  tax  is  
no  longer  in  place?  

►    Fiscal  sustainability  —  Are  we  capturing  all  the  revenues  we  
should?    
  

It  may  be  a  worthwhile  exercise  to  include  a  small  number  of  out-of-state  vehicles  in  California’s  pilot  
program  as  a  way  to  begin  to  assess  the  feasibility,  desirability,  and  effectiveness  of  assessing  road  
charges  on  out-of-state  vehicles  in  a  potential  future  operational  system.  

If  the  decision  of  the  TAC  is  to  include  out-of-state  vehicles  in  the  pilot,  there  are  several  
considerations:  

►  Owners  of  out-of-state  vehicles  must  be  treated  the  same  as  California  residents  in  terms  of  
the  road  charges  they  pay.    
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Question  3:  Should  the  pilot  assess  road  charges  on  out-of-state  vehicle  
owners  driving  on  California  roads?  (continued)  

  
►  It  could  be  possible  to  allow  owners  of  out-of-state  vehicles  to  register  their  vehicles  with  one  
of  California’s  commercial  account  managers  in  order  to  use  one  of  the  automated  reporting  
methods.    
>   This  possibility  raises  a  significant  and  far-reaching  policy  question  about  whether  
California  will  provide  non-residents  access  to  its  road  charge  account  managers  and  full  
range  of  payment  options.  
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Question  4:  Should  the  pilot  test  interoperability  with  other  states  
considering  road  charges?  
The  concept  of  interoperability  supposes  that  independent  Road  Charge  
systems  share  a  common  set  of  standards  to  support  the  recording  and  
reporting  of  road  usage  across  multiple  jurisdictions  with  a  single  device.    
Characteristics  of  interoperability  with  other  states  include:  

►  California  pilot  participants  who  selected  location-based  mileage  
recording  could  drive  (and  record  mileage)  in  other  participating  
state(s)  without  additional  devices.  

►  They  would  receive  and  pay  a  single  bill  for  travel  in  all  states.  
►  States  could  develop  agreements  to  remit  any  funds  collected  in  one  
state  to  the  state  where  the  mileage  was  driven.  

►  Road  Charge  users  from  other  states  would  be  able  to  measure  and  report  mileage  driven  in  
California  without  the  use  of  additional  devices  or  short-term  permits.  

In  the  long-term,  if  multiple  states  adopt  road  charging,  interoperability  with  other  states  will  be  
desirable,  and  likely  expected  by  motorists.    Interoperability  directly  addresses  the  issue  of  how  to  
treat  out-of-state  drivers  (if  they  come  from  a  state  with  an  interoperable  system,  miles  driven  in  
California  will  be  credited  to  California).    Key  considerations  include:  

►  Standards  for  data  formats  would  have  to  be  developed  and  agreed  to  by  all  participating  
states.    This  would  most  likely  require  a  multi-state  committee  or  working  group.  

►  Policy  and  IT  infrastructure  to  support  transfers  of  funds  from  one  state  to  another  would  
have  to  be  established.  
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Question  5:  Should  the  pilot  test  offer  multiple  account  managers?  
The  concept  of  offering  road  users  the  option  to  register  their  accounts  with  one  of  several  
commercial  account  managers  (private  companies  that  provide  invoicing,  bill  payment,  and  account  
management  services)  is  complementary  to  using  an  open  system  approach.  Account  managers  
compete  with  one  another  for  the  right  to  service  an  individual’s  road  charge  account,  and  may  offer  
value-added  services.  

In  an  operational  setting,  using  multiple  commercial  account  managers  
has  the  potential  to:  

►  Reduce  the  overall  cost  of  a  road  charge  system  by  fostering  
competition,    

►  Increase  technical  innovation,  and    
►  Reduce  technical  risk  to  the  state.      

However,  those  benefits  may  or  may  not  be  realized  in  the  much  shorter  period  over  which  the  pilot  
test  will  be  conducted.      

From  a  policy  perspective,  the  key  issues  are  as  follows:  

►  The  state  should  consider  regulating  and  certifying  any  company  that  wishes  to  enter  the  
market.    This  would  result  in  a  new  regulatory  framework.  
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Question  5:  Should  the  pilot  test  offer  multiple  account  managers?  
(continued)  

  
►  Private  entities  may  not  wish  to  service  high-risk  road  users.  For  instance,  a  commercial  
account  manager  might  refuse  to  provide  account  services  to  someone  who  habitually  fails  
to  pay  their  road  charges.  Some  other  (state-managed)  option  must  be  available  for  these  
motorists.  

►  For  the  pilot  test,  offering  multiple  “real”  account  managers  (not  simply  simulated  account  
management  options)  will  increase  the  effort  required  for  pilot  program  procurement.  
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Section  3:  
Operational  Concepts  and  Enabling  
Technologies  System  Architecture  
To  be  discussed  during  Agenda  Item  #7  
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Introduction  
In  this  section  we  will  delve  into  two  primary  subjects  the  first  will  be  a  high  level  overview  of  a  
complete  road  charging  system.    Following  that  will  be  a  comprehensive  study  of  the  user  experience  
with  the  six  operational  concepts  and  four  enabling  technologies  of  the  automated  concepts.    The  
homework  assignment  issued  to  the  committee  members  at  the  March  TAC  meeting  (assignment  
found  in  the  Appendix  of  the  March  Briefing  Book  materials)  will  help  to  provide  a  rounded  opinion  of  
the  various  concepts  and  technologies  that  will  considered  later  in  this  section.    
  
  

Complete  Road  Charging  System  Overview  
The  system  overview  shows  the  primary  interactions  of  the  user  and  the  entities  the  user  will  interact  
with.  Two  distinct  system  overviews  are  presented:    

►  One  in  which  account  management  is  performed  by  the  state  (pg  18-23),  and    
►  One  that  includes  commercial  account  managers  (pg  24-27).    
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System  Overview  without  Commercial  Account  Managers  

  

This  diagram  illustrates  the  relationship  between  the  motorist  and  the  various  entities  in  the  state  that  
play  a  role  in  road  charging  in  the  case  without  commercial  account  managers,  or  if  the  operational  
concept  chosen  does  not  involve  commercial  account  managers.  The  individual  elements  are  
presented  on  the  following  pages.  
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Motorist  
The  motorist  is  the  individual  who  is  responsible  for  paying  the  road  usage  
charge.    

►  This  person  is  generally  the  person  responsible  for  registering  the  
vehicle,  which  may  not  be  the  person  or  corporation  who  owns  the  
vehicle.  
>   In  particular,  for  leased  vehicles,  the  lessee  would  be  
responsible  

►  The  motorist  may  have  more  than  one  vehicle  registered  in  his/her  
name.  
>   In  particular,  businesses  may  have  multiple  vehicles  registered  in  their  names.  
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DMV  
No  decisions  have  been  made  about  the  roles  of  state  agencies  in  any  
potential  future  road  charging  program.  However,  as  the  primary  point  of  
contact  between  the  motorist  and  the  state  regarding  vehicular  registration  
and  licensing,  the  DMV  is  certain  to  have  some  role  in  any  potential  future  
program.  The  DMV  may  not  be  involved  in  the  pilot  program.  Thus,  the  role  
played  by  the  DMV  may  be  simulated  during  the  pilot  program.  

►  The  motorist  is  required  to  register  each  vehicle  with  the  DMV.    
►  The  DMV  informs  the  Road  Charge  Management  of  the  vehicle’s  being  registered  (including  
whether  the  vehicle  would  be  liable  for  the  road  charge  under  any  adopted  set  of  rules.  

►  At  the  time  of  registration,  the  DMV  informs  the  motorist  about  the  details  of  the  road  charge  
and  whether  the  vehicle  being  registered  is  subject  to  it.  Information  may  be  provided  in  
person  at  DMV  locations,  or  via  Internet.  
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Road  Charge  Management    
Road  Charge  Management  is  the  new  body  created  in  California  
government  that  is  responsible  for  executing  all  duties  that  a  potential  
future  road  charging  bill  would  assign  to  state  government,  including  
the  duties  of  account  management  for  those  concepts  that  the  state  will  
perform  directly,  oversight  of  account  managers,  and  other  duties.  The  role  of  road  charge  
management  will  be  simulated  during  the  pilot  program,  as  will  the  role  of  the  DMV.  

►  At  the  time  the  motorist  registers  a  vehicle,  the  DMV  will  present  the  available  options  for  
registering  the  vehicle  for  the  road  charge.    
>   For  the  available  operational  concepts  operated  by  the  state,  the  motorist  will  have  the  
opportunity  to  register  the  vehicle  immediately  at  the  DMV  offices.    

>   All  information  about  the  road  charging  program  provided  at  the  DMV  will  be  available  via  
internet,  and  possibly  by  other  information  channels.  

►  The  motorist  registers  that  vehicle  for  the  road  charge,  and  thus  establishes  a  relationship  
with  the  Road  Charge  Management  body  within  the  state  government.    
>   The  case  where  the  motorist  chooses  an  operational  concept  supported  by  a  commercial  
account  manager  is  illustrated  in  the  next  diagram.  

►  In  a  potential  future  road  charging  program,  the  motorist-facing  portion  of  this  body  (shown  
here  as  “Road  Charge  Management”)  could  certainly  be  housed  within  the  DMV,  this  
assumption  is  not  made  here—it  is  illustrated  as  a  separate  body.  

►  Either  prior  to  use  of  the  roadway  (in  the  case  of  the  time  permit,  the  mileage  permit,  or  pre-
pay  odometer  charge)  or  afterwards  (in  the  case  of  the  other  operational  concepts),  the  
motorist  is  presented  with  the  charges,  and  the  motorist  pays  for  the  road  charge.    
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Roadway  Network    
►  In  return  for  payment  of  the  road  charges,  the  motorist  
uses  (drives  on)  the  roadway  network,  which  is  composed  
of  public,  private  and  out-of-state  roads.    

►  Depending  on  the  operational  concept  chosen,  there  may  
be  no  charge  for  private  and  out-of-state  roads.    

►  The  Road  Charge  Management  implements  legislative  
policy  for  road  charging,  and  in  some  cases  may  have  a  
role  in  setting  road  charge  policy.  
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Enforcement    
►  The  Road  Charge  Management  passes  on  relevant  information  to  
an  enforcement  body.  
>   The  enforcement  body  could  be  California  Highway  Patrol,  
local  police,  other  enforcement  officers,  or  some  combination  of  
these  groups.    

►  With  the  information  from  Road  Charge  Management,  
enforcement  officers  may  be  able  to  determine  (manually  or  automatically)  that  any  given  
vehicle  is  registered  for  the  road  charge,    

►  They  may  also  be  able  to  determine  any  relevant  information  for  the  operational  concept  
chosen  for  that  vehicle.    
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System  Overview  with  Commercial  Account  Managers  

  

In  the  case  that  the  motorist  selects  an  operational  concept  with  a  commercial  account  manager,  this  
diagram  applies.  In  this  case,  the  same  bullets  apply  as  given  above,  except  for  the  road  charge  
management  bullet,  which  no  longer  applies,  because  the  motorist  has  no  interface  with  the  Road  
Charge  Management  body.  Instead,  the  user  has  an  interface  with  the  commercial  account  manager.  
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Commercial  Account  Management    
(CAM)    

►  In  the  case  that  the  motorist  chooses  an  
operational  concept  supported  by  the  
commercial  account  managers,  the  motorist  
chooses  the  CAM  that  he/she  prefers,  and  
registers  the  vehicle  with  it.    

►  Depending  on  the  rules  adopted,  the  CAM  
may  be  allowed  to  reject  a  motorist  
application  (e.g.,  for  being  known  to  have  
frequently  failed  to  pay  road  charges  invoiced  by  a  CAM  before).  In  that  case,  the  motorist  
must  apply  for  an  operational  concept  that  is  supported  by  the  state,  intended  as  a  concept  
for  those  who  are  rejected  by  commercial  account  managers.    

►  The  CAM  provides  the  motorist  instructions  (and  possibly  hardware)  for  recording  and  
reporting  distance  traveled.  Installation/setup  varies  by  operational  concept,  and  is  
discussed  below.  

►  The  CAM  also  provides  the  motorist  information  about  any  potential  value  added  services  
offered.  

►  The  CAM  reports  to  the  Road  Charge  Management  the  fact  that  the  motorist  is  registered  
with  them.  

►  The  motorist  drives  on  (uses)  the  roadway  network.  If  the  motorist  is  signed  up  for  
Automated  Reporting  with  General  Location,  the  motorist  is  not  charged  for  travel  out-of-
state  or  on  private  roads.  
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Commercial  Account  Management  (continued)  
  

►  Then  periodically,  the  CAM  sends  the  motorist  an  invoice  for  roadway  usage,  electronically  
or  on  paper,  at  the  motorist’s  preference.  The  motorist’s  bill  is  likely  combined  with  any  costs  
for  value-added  services  he/she  has  with  the  CAM.  The  motorist  pays  the  bill  with  one  of  the  
available  methods,  possibly  setting  up  auto-pay.  

►  The  CAM  also  sends  aggregate  data  on  roadway  usage  to  the  Road  Charge  Management,  
obeying  all  privacy  conditions  in  their  contract  (Agreement)  with  the  state.  The  CAM  also  
pays  the  state  the  road  charges  that  they  collect,  per  the  terms  and  conditions  of  their  
contract  (Agreement).  
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Road  Charge  Management  with  Commercial  Account  Managers  
In  addition  to  the  functions  described  above  in  the  system  overview  without  commercial  account  
managers,  Road  Charge  Management  plays  the  
following  roles  when  Commercial  Account  
Managers  are  present.    

►  The  Road  Charge  Management  certifies  
all  commercial  account  managers,  
possibly  using  an  external  certification  body,  before  they  are  allowed  to  offer  road  charging  
services  to  the  California  public.  

►  At  the  time  of  registration,  the  DMV  will  also  provide  a  list  of  currently  certified  commercial  
account  managers  to  the  motorist,  and  provide  the  motorist  the  rules  of  the  road  charging  
program.  

►  Road  Charge  Management  receives  a  regular,  likely  automated,  transmission  of  financial  
and  mileage  data  from  all  CAMs.    

►  Using  this  data,  the  Road  Charge  Management  performs  audit  and  reconciliation  to  verify  
that  the  CAMs  have  accounted  for  all  miles  correctly,  and  that  they  have  transmitted  the  
appropriate  money  to  the  state.  

►  In  cases  where  the  Road  Charge  Management  notices  inconsistences  or  would  like  to  
investigate  an  incident  further,  it  may  request  more  data  from  the  commercial  account  
managers.  

 
Compiled Page # 180



  

CALIFORNIA  ROAD  CHARGE  TECHNICAL  ADVISORY  COMMITTEE  

Briefing  Book  for  TAC  Meeting  #4  

Section  3:  
Operational  Concepts  and  Enabling  Technologies  System  Architecture   28  

User  Experiences  with  Operational  Concepts  and  Enabling  Technologies  
This  section  presents  the  following:  

►  User  experience  for  each  of  the  six  operational  concepts,  including  registration,  use,  and  
payment  under  each  and  relevant  TAC  considerations  (pg  29-42);;  

►  User  experience  for  the  four  technologies  for  automated  operational  concepts  (pg  41-46);;    
►  Fuel  tax  refunds  (pg  47);;    
►  A  list  of  other  user  scenarios  (pg  48);;  
►  Additional  notes  on  odometer  fraud  (pg  49);;  and  
►  Implications  of  including  out-of-state  participants  in  the  pilot  (pg  50-53).  

The  following  pages  present  the  user  experience  with  the  six  operational  concepts  in  the  form  of  a  
FAQ.  The  questions  answered  are  the  following:  

►  How  is  road  use  recorded  and  reported?    
►  When  do  I  register  and  pay?    
►  Where  do  I  register  and  pay?    
►  What  is  it  like  to  drive  with  this  operational  concept?    

Following  the  user  perspective  on  each  concept,  some  additional  questions  that  the  TAC  may  have  
about  each  concept  are  answered  in  the  form  of  a  FAQ.  The  questions  answered  are  the  following:  

►  What  are  the  technical  options  from  which  the  TAC  may  choose  for  the  pilot?    
►  How  will  this  concept  be  enforced?    
►  What  are  the  challenges  or  drawbacks?    

Finally,  this  section  presents  the  user  perspective  on  each  of  the  four  technologies  that  enable  the  
automated  concepts,  also  in  the  form  of  a  FAQ.  The  questions  answered  are  the  following:  

►  How  do  I  install  the  device  and  set  up  the  service?  
►  What  unique  requirements  or  features  does  the  device  have?  
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Concept  1:  Time  Permit—User  Perspective  
How  is  road  use  recorded  and  reported?  Motorists  buy  time  permits  to  drive  an  
unlimited  number  of  miles  for  a  given  period  of  time  (such  as  a  year,  half-year,  
quarter,  or  month).    

When  do  I  register  and  pay?  The  time  permit  should  be  purchased  prior  to  the  
start  of  the  period  for  which  the  permit  is  valid.  When  you  neglect  to  do  so,  the  
state  may  allow  the  permit  to  apply  retroactively  for  the  time  gap  when  vehicles  
were  not  covered.  However,  the  state  may  assign  a  penalty  if  you  go  more  than  a  certain  number  of  
days  (grace  period)  without  a  valid  permit  /  operational  concept.  

Where  do  I  register  and  pay?  You  may  be  able  to  buy  permits  at  the  time  of  vehicle  registration.  In  
that  case,  they  could  be  obtained  at  a  DMV  office  location.  You  could  also  order  them  over  the  
Internet  or  via  a  smartphone  application.  You  may  be  able  to  buy  time  permits  in  a  retail  store  in  the  
form  of  a  gift  card.  The  gift  card  could  have  a  secure  scratch  off  number  that  you  use  to  activate  the  
time  permit.  This  could  be  done  using  a  smartphone  app,  Internet,  or  by  a  voice  recognition  system  
from  any  phone  (which  may  be  available  in  several  languages).    

What  is  it  like  to  drive  with  a  time  permit?  While  the  time  permit  is  valid,  you  may  drive  as  you  
normally  do.  The  only  information  you  need  to  remember  is  the  end  date  of  the  permit.  The  state  may  
provide  an  inside-the-windshield  sticker  that  lets  the  motorist  record  the  time  permit  expiration  date  
(similar  to  an  oil-change  reminder  sticker).  These  stickers  may  be  packaged  with  time  permit  gift  
cards  sold  in  retail  outlets  or  could  be  ordered  in  advance  by  mail.  You  could  also  get  a  reminder  
from  a  smartphone  app  or  Internet  website  (e-mail,  text  message,  or  automatic  voice  call  reminder).  
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Concept  1:  Time  Permit—TAC  Perspective  
What  are  the  technical  options  from  which  the  TAC  may  choose  for  the  
pilot?  If  visual  checks  by  officers  are  the  primary  method  of  enforcement,  
window  stickers  should  be  used.  Otherwise,  electronically  registering  the  license  
plate  number  on  the  time  permit  is  the  only  step  necessary.  That  can  be  done  by  
smartphone  app,  Internet,  or  telephone.  

How  will  this  concept  be  enforced?  Either  by  visual  checks  of  valid  window  
permits  by  enforcement  officers,  or  by  electronic  checks  that  a  valid  time  permit  
is  associated  with  the  license  plate  number.  Electronic  checks  may  be  automatic  (by  automatic  
license  plate  cameras  mounted  on  enforcement  vehicles  or  in  stationary  positions)  or  manual  
(enforcement  officers  type  in  license  plate  number  into  their  computers).  

What  are  the  challenges  or  drawbacks  of  the  time  permit?    

►  The  time  permit  is  not  distance-based.  Because  the  time  permit  itself  is  a  “sunk  cost,”  drivers  
may  tend  to  drive  more  once  it  is  purchased.    

►  Also,  in  order  to  prevent  overuse  of  the  road  by  drivers  on  the  time  permit,  the  cost  for  each  
permit  category  should  be  based  on  a  relatively  high  number  of  miles  driven  per  day  in  
relation  to  the  duration  of  the  time  permit.  
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Concept  2:  Engine  Run  Time—User  Perspective    
How  is  road  use  recorded  and  reported?  An  in-vehicle  device  
measures  engine  run  time  and  reports  it  to  an  account  manager.  For  
some  vehicle  types  (e.g.,  electric  vehicles),  an  algorithm  (speed>0)  
may  be  used  to  determine  if  the  engine  is  running.  

When  do  I  register  and  pay?  You  register  with  an  account  manager  
before  you  drive  the  vehicle.  The  account  manager  gives  you  or  a  
professional  mechanic  the  equipment  that  must  be  installed  by  a  
professional  mechanic.  The  account  manager  periodically  invoices  you  for  minutes  of  engine  run-
time.  

Where  do  I  register  and  pay?  You  may  register  online  or  by  smartphone  app.  In  addition,  the  
account  manager  may  have  retail  locations.  If  the  account  manager  is  the  state,  existing  state  offices,  
potentially  DMV  locations,  may  be  used.  Partner  auto  mechanic  shops  and  dealers  could  be  
engaged.  

What  is  it  like  to  drive  with  an  engine  run  time  measurement  device?  The  device  will  likely  be  
unnoticeable  to  the  driver,  but  drivers  will  become  very  aware  of  all  minutes  spent  in  the  vehicle  with  
engine  running,  because  for  every  minute  they  are  paying  more.    
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Concept  2:  Engine  Run  Time—TAC  Perspective    
What  are  the  technical  options  from  which  the  TAC  may  choose  for  
the  pilot?  A  new  device  would  need  to  be  developed  that  includes  a  
vibration  sensor  or  other  sensor  that  detects  when  the  motor  is  turned  on  
and  vehicle  anchor  (means  of  ensuring  it  is  attached  to  the  vehicle).  

How  will  this  concept  be  enforced?  The  device  will  be  installed  by  a  
professional  mechanic.  It  will  be  able  to  determine  when  it  has  been  
removed  from  the  vehicle,  and  data  on  removals  from  the  vehicle  will  be  
analyzed  to  determine  likely  violations.  

What  are  the  challenges  or  drawbacks?    

►  The  device  could  be  seen  to  encourage  speeding;;  and  could  cause  motorist  dissatisfaction  
with  roadway  infrastructure  available.    

►  Also,  a  device  designed  for  mass-production  has  not  been  developed  yet.    
►  There  is  no  straightforward  mechanism  to  provide  credits  for  out-of-state/off-road  miles  
driven.    

►  Account  managers  may  require  motorists  have  a  minimum  credit  score,  thus  potentially  
excluding  some  of  the  population.  
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Concept  3:  Mileage  Permit—User  Perspective  
How  is  road  use  recorded  and  reported?  Roadway  use  is  recorded  
by  the  vehicle  odometer.  It  is  reported  when  you  buy  a  permit,  
authorizing  your  vehicle  to  be  driven  on  the  roadway  network  for  a  
given  number  of  miles.    

When  do  I  register  and  pay?  You  buy  the  mileage  permit  before  
driving  your  vehicle.  If  you  neglect  to  do  so,  the  state  may  allow  the  
permit  to  be  made  retroactive  for  the  miles  (odometer  gap)  when  the  vehicle  was  not  covered.  The  
state  may  charge  you  a  penalty  if  you  drive  more  than  a  certain  number  of  miles  (grace  distance)  
following  the  end  of  validity  of  the  last  mileage  permit.  

Where  do  I  register  and  pay?  You  may  be  able  to  buy  time  permits  at  the  time  of  vehicle  
registration.  Thus,  you  could  get  them  at  a  DMV  office  location.  You  could  also  order  them  over  the  
Internet  or  via  a  smartphone  app.  You  may  be  able  to  buy  mileage  permits  in  a  retail  store  as  a  gift  
card.  The  mileage  gift  card  could  have  a  secure  scratch  off  number  that  you  would  use  to  activate  the  
mileage  permit.  This  could  be  done  using  a  smartphone  app  or  over  the  Internet,  or  by  a  voice  
recognition  system  from  any  phone  (which  may  be  available  in  several  languages).  

What  is  it  like  to  drive  with  a  mileage  permit?  Motorists  simply  drive  until  the  mileage  on  the  
permit  is  expired.  Motorists  may  wish  to  have  an  inside-the-windshield  sticker  reminding  them  of  the  
mileage  at  which  it  expires  (similar  to  an  oil-change  reminder  sticker).  Such  stickers  could  be  
provided  with  the  mileage  permit  gift  card  option.  Reminders  could  also  come  from  a  smartphone  app  
or  Internet  website  (e-mail,  text  message,  or  automatic  voice  call  reminder).  
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Concept  3:  Mileage  Permit—TAC  Perspective  
What  are  the  technical  options  from  which  the  TAC  may  choose  for  
the  pilot?  If  visual  checks  by  officers  are  the  main  method  of  
enforcement,  window  stickers  should  be  used.  Otherwise,  electronically  
registering  the  license  plate  number  for  the  mileage  permit  is  the  only  step  
necessary.  That  can  be  done  by  smartphone  app,  Internet,  or  phone.  

How  will  this  concept  be  enforced?  An  official  odometer  reading  for  each  associated  vehicle  may  
be  required  before  the  motorist  is  enrolled  in  the  mileage  permit  operational  concept.  In  the  case  of  
newly  purchased  vehicles,  this  could  be  done  by  the  dealer.  In  case  of  motorists  switching  from  
another  concept,  this  could  be  done  by  an  official  or  authorized  representative.  Enforcement  will  
either  be  visual  checks  of  window  permits  by  enforcement  officers,  or  electronic  checks  that  a  valid  
time  permit  is  associated  with  the  vehicle.  Electronic  checks  may  be  automatic  (by  license  plate  
cameras  mounted  on  enforcement  vehicles  or  in  fixed  positions)  or  manual  (enforcement  officers  type  
in  license  plate  number  on  their  computers).  

What  are  the  challenges  or  drawbacks?    
►  The  potential  for  odometer  fraud  is  a  challenge.    
►  Another  challenge  is  the  legal  requirement  to  notify  motorists  that  their  vehicle  registration  is  
about  to  expire—this  requirement  may  extend  to  a  potential  mileage  permit  payment  of  a  
road  charge.  A  potential  solution  is  having  an  automated  way  for  users  to  check  the  validity  
of  their  permit  by  entering  their  odometer  reading  on  a  smartphone  app,  or  via  phone.    

►  There  is  no  straightforward  mechanism  to  provide  credits  for  miles  driven  out-of-state  and  on  
private  roads.  
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Concept  4:  Odometer  Charge  (post-pay)—User  
Perspective  
How  is  road  use  recorded  and  reported?  Roadway  use  is  recorded  by  the  
vehicle  odometer.  You  report  an  odometer  reading,  either  a  reading  you  make  
yourself,  or  an  authorized  agent  of  the  state  makes  for  you.  If  you  report  it  yourself,  you  may  do  so  by  
Internet,  smartphone  app,  or  mail-in  postcard.    

When  do  I  register  and  pay?  You  register  for  the  odometer  charge  before  they  commence  driving.  
An  official  “start”  odometer  reading  is  recorded  at  the  time  of  registration.  No  payment  is  required  at  
that  time—you  pay  at  the  end  of  the  year,  when  renewing  the  registration  for  the  concept,  or  
quarterly,  or  monthly,  depending  on  final  design  choices  in  a  potential  future  road  charging  program.  

Where  do  I  register  and  pay?  You  may  potentially  register  at  the  time  of  vehicle  registration.  If  an  
odometer  reading  by  an  official  is  required,  registration  may  be  made  at  a  DMV  office  or  an  
authorized  agent  of  the  state  (e.g.,  vehicle  mechanic  or  dealer).  If  you  report  the  odometer  reading  
yourself,  registration  could  be  done  over  the  Internet,  via  smartphone  app,  or  via  phone.    

What  is  it  like  to  drive  with  an  odometer  charge  (post-pay)?  You  simply  drive  as  you  normally  
would.  
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Concept  4:  Odometer  Charge  (post-pay)—TAC  Perspective  
What  are  the  technical  options?  Odometer  reporting  by  motorist  (via  web,  
smartphone  app,  phone,  or  mail-in  postcard);;  or  odometer  inspection  and  reporting  
by  official  or  authorized  representative.  

How  will  this  concept  be  enforced?  To  ensure  odometer  readings  are  reported  accurately  in  the  
case  of  self-reported  odometer  readings,  spot  odometer  checks  by  enforcement  officers  may  be  
employed.  These  spot  checks  could  be  combined  with  potential  mandatory  official  odometer  readings  
for  a  certain  percentage  of  drivers.  To  discourage  digital  odometer  tampering  in  the  case  of  either  
self-reported  or  officially  reported  odometer  readings,  reported  odometer  readings  should  be  
analyzed  for  suspicious  behavior.  In  cases  of  suspicious  behavior,  audits  of  certain  individuals,  
including  looking  for  odometer  reading  records  in  repair  shops  they  have  used,  and  asking  them  
questions  about  location  of  residence,  employment,  and  driving  habits,  may  be  conducted.  

What  are  the  challenges  or  drawbacks?    

►  Potential  for  odometer  fraud.    
►  No  straightforward  mechanism  to  provide  credits  for  miles  driven  out-of-state  and  on  private  
roads.    

►  Payment  at  end  of  the  year  means  a  one-time  transition  to  an  annual  post-pay  mechanism,  
possibly  leading  to  cash  flow  issues.    

►  Payment  at  end  of  year  means  that  there  is  more  opportunity  for  a  motorist  to  move  out-of-
state  and  fail  to  pay  road  charges—while  California  could  attempt  to  pursue  the  motorist  with  
a  penalty  fine,  such  legal  actions  could  be  costly  and  time-consuming.    
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Concept  5:  Odometer  Charge  (pre-pay)—User  Perspective    
How  is  road  use  recorded  and  reported?  Roadway  use  is  recorded  by  the  
vehicle  odometer.    You  report  an  odometer  reading,  either  a  reading  you  make  
yourself,  or  an  authorized  agent  of  the  state  makes  for  you.  If  you  report  it  
yourself,  you  may  do  so  by  Internet,  smartphone  app,  phone,  or  mail-in  postcard.  

When  do  I  register  and  pay?  You  register  and  pay  for  the  odometer  charge  before  you  commence  
driving.  An  official  “start”  odometer  reading  is  recorded  at  the  time  you  register,  and  you  pre-pay  at  
that  time.  You  estimate  a  mileage  for  the  next  year  based  on  state  guidelines  (e.g.,  mileage  driven  in  
previous  years;;  12,000  miles  the  first  year),  and  pre-pay  for  that  number  of  miles.  At  the  end  of  the  
year,  you  reconcile  or  “true-up”  the  mileage  payment:    

►  In  the  case  of  fewer  miles  traveled  than  estimated,  you  receive  credit  for  mileage  driven  in  
the  coming  year.    

►  In  the  case  of  more  miles  traveled  than  estimated,  you  pay  for  the  extra  miles.    
►  In  addition,  you  pre-pay  for  mileage  estimated  to  be  driven  the  following  year.  

Where  do  I  register  and  pay?  You  potentially  register  at  the  time  of  vehicle  registration.  If  an  official  
odometer  reading  is  required,  you  may  be  able  to  register  at  a  DMV  office  location  or  location  of  an  
authorized  agent  of  the  state  (e.g.,  vehicle  mechanic).  If  a  user-reported  odometer  reading  is  
sufficient,  you  may  register  over  the  Internet,  via  smartphone  application,  or  via  phone.    

What  is  it  like  to  drive  with  an  odometer  charge  (post-pay)?  You  simply  drive  as  you  normally  
would.  
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Concept  5:  Odometer  Charge  (pre-pay)—TAC  
Perspective    
What  are  the  technical  options?  Reporting  by  motorist  via  web,  
smartphone  app,  phone,  or  mail-in  postcard;;  or  odometer  inspection  by  
official  or  authorized  representative.  

How  will  this  concept  be  enforced?  To  ensure  odometer  readings  
are  reported  accurately  in  the  case  of  self-reported  odometer  readings,  
spot  odometer  checks  by  enforcement  officers  may  be  employed.  
These  spot  checks  could  be  combined  with  potential  mandatory  official  odometer  readings  for  a  
certain  percentage  of  drivers.  To  discourage  digital  odometer  tampering  in  the  case  of  either  self-
reported  or  officially  reported  odometer  readings,  reported  odometer  readings  should  be  analyzed  for  
suspicious  behavior.  In  cases  of  suspicious  behavior,  audits  of  certain  individuals,  including  looking  
for  odometer  reading  records  in  repair  shops  they  have  used,  and  asking  them  questions  about  
location  of  residence,  employment,  and  driving  habits,  may  be  conducted.  

What  are  the  challenges  or  drawbacks?    

►  Potential  for  odometer  fraud.    
►  No  straightforward  mechanism  to  provide  credits  for  out-of-state/off-road  miles  driven.    
►  Potential  for  low  pre-payments,  depending  on  rules  for  mileage  estimation  adopted.    

>   This  challenge  could  be  resolved  by  requiring  motorists  who  substantially  exceed  their  
estimated  mileage  to  true-up  early  (when  they  exceed  a  maximum  mileage  beyond  their  
estimated  mileage),  or  to  face  a  penalty  if  they  do  not  do  so.  
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Concept  6:  Automated  distance  Measurement  (no  location  data)—User  
Perspective  
How  is  road  use  recorded  and  reported?  An  in-vehicle  device  measures  the  
distance  you  drive  and  reports  it  to  an  account  manager.    

When  do  I  register  and  pay?  You  register  with  an  account  manager  before  you  
drive.  In  case  of  usage-based  insurance  (UBI)  devices,  the  account  manager  
provides  equipment,  and  you  install  it.  In  the  case  of  other  location-based  
devices,  the  account  manager  provides  equipment,  and  a  mechanic  installs  it.  In  the  
case  of  smartphone  or  telematics,  you  install  and  set  up  the  app  in  your  smartphone  
or  vehicle,  respectively.  The  account  manager  periodically  invoices  you  for  miles  
driven,  and  you  pay  those  invoices  by  the  means  provided  by  the  account  manager,  
typically  credit/debit,  bank  transfer,  or  check.  

Where  do  I  register  and  pay?  You  may  register  online  or  by  smartphone  app  with  
an  account  manager.  In  addition,  the  account  manager  may  have  retail  locations.  If  the  account  
manager  is  the  state,  you  may  register  at  existing  state  offices,  potentially  DMV  locations.    

What  is  it  like  to  drive  with  an  automated  distance  measurement  device?  You  probably  won’t  be  
able  to  notice  the  device.  Compared  with  driving  under  the  gas  tax,  you  may  be  more  aware  that  
each  mile  costs  money.  Thus  you  may  choose  more  optimal  routes,  shorter  trips,  or  combine  trips  
more  often.  You  may  also  have  access  to  value-added  services  with  the  device.  
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Concept  6:  Automated  Distance  Measurement  (no  location  data)—TAC  
Perspective  
What  are  the  technical  options?  UBI-type  devices,  smartphones,  telematics,  
and  other  location-based  devices,  discussed  individually  below.  

How  will  this  concept  be  enforced?  In  the  case  of  UBI-insurance  type  devices,  
the  account  manager  and/or  the  state  will  monitor  the  signals  sent  by  your  
distance-measurement  device  to  determine  that  it  was  always  in  the  vehicle  and  
active  when  you  were  driving  the  vehicle.  In  cases  of  suspicious  activity  (lengthy  
and/or  frequent  device  removals),  the  state  may  audit  you  (ask  questions  justifying  
said  removals).  In  the  case  of  smartphones,  the  same  measures  are  taken  as  for  
odometer  readings.  It  is  difficult  to  commit  fraud  with  telematics  and  other  distance  
measurement  devices.  

What  are  the  challenges  or  drawbacks?    

►  Account  managers  may  require  that  motorists  have  a  minimum  credit  score,  thus  potentially  
excluding  some  of  the  population.    

►  There  is  no  straightforward  mechanism  to  provide  credits  for  miles  driven  out-of-state  and  on  
private  roads.  
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Concept  7:  Automated  Distance  Measurement  (general  location)—User  
Perspective  
How  is  road  use  recorded  and  reported?  An  in-vehicle  device  measures  the  
distance  you  drive  and  reports  it  to  an  account  manager.    

When  do  I  register  and  pay?  You  register  with  an  account  manager  before  you  
drive.  In  case  of  usage-based  insurance  (UBI)  devices  or  other  location-based  
devices,  the  account  manager  provides  equipment,  and  you  install  it  in  the  case  of  
UBI-type  devices,  or  a  mechanic  installs  it,  in  the  case  of  other  location-based  
devices.  In  the  case  of  smartphone  or  telematics,  you  install  and  set  up  the  app  in  
your  smartphone  or  vehicle,  respectively.  The  account  manager  periodically  invoices  you  for  miles  
driven,  and  you  pay  those  invoices  by  the  means  provided  by  the  account  manager,  typically  
credit/debit,  bank  transfer,  or  check.  

Where  do  I  register  and  pay?  You  may  register  online  or  by  smartphone  app  with  an  account  
manager.  In  addition,  the  account  manager  may  have  retail  locations.  If  the  account  manager  is  the  
state,  you  may  register  at  existing  state  offices,  potentially  DMV  locations.    

What  is  it  like  to  drive  with  an  automated  distance  measurement  device?  You  probably  won’t  be  
able  to  notice  the  device.  Compared  with  driving  under  the  gas  tax,  you  may  be  more  aware  that  
each  mile  costs  money.  Thus  you  may  choose  more  optimal  routes,  shorter  trips,  or  combine  trips  
more  often.  You  may  also  have  access  to  more  value-added  services  with  the  device.  You  may  have  
the  opportunity  to  turn  the  use  of  location  data  on  and  off  through  the  device.  
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Concept  7:  Automated  Distance  Measurement  (general  location)—TAC  
Perspective  
What  are  the  technical  options?  UBI-type  devices,  smartphones,  telematics,  and  
other  location-based  devices,  discussed  individually  below.  

How  will  this  concept  be  enforced?  In  the  case  of  UBI-insurance  type  devices,  the  
account  manager  and/or  the  state  will  monitor  the  signals  sent  by  your  distance-
measurement  device  to  determine  that  it  was  always  in  the  vehicle  and  active  when  
you  were  driving  the  vehicle.  In  cases  of  suspicious  activity  (lengthy  and/or  frequent  
device  removals),  the  state  may  audit  you  (ask  questions  justifying  said  removals).  In  
the  case  of  smartphones,  the  same  measures  are  taken  as  for  odometer  readings.  It  is  difficult  to  
commit  fraud  with  telematics  and  other  distance  measurement  devices.  

What  are  the  challenges  or  drawbacks?    

►  Account  managers  may  require  motorists  have  a  minimum  credit  score,  thus  potentially  
excluding  some  of  the  population.    
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Technology:  Usage-based  Insurance  Type  Device—User  Perspective  
How  do  I  install  the  device  and  set  up  the  service?  You  receive  the  device  in  the  
mail  or  at  a  retail  location  with  instructions  on  how  to  install  it.  On  most  vehicles,  you  
will  be  able  to  locate  the  OBDII  port  easily  with  the  guidance  provided  in  the  
instructions.  In  cases  in  which  you  are  unable  to  locate  the  OBDII  port  on  their  
vehicles,  the  account  manager  may  provide  a  hotline  phone  number  to  customer  
service  representatives  who  can  provide  descriptions  of  the  locations  of  OBDII  ports  
on  all  makes  and  models  of  vehicles,  and  can  assist  you  in  locating  the  OBDII  port.  

When  you  create  an  account  with  the  account  manager,  you  complete  all  setup  steps.  Once  the  
device  is  plugged  in  and  the  vehicle  is  turned  on,  it  sends  a  signal  to  the  account  manager  
completing  the  setup  process.  

What  unique  requirements  or  features  does  the  device  have?  You  must  remember  to  ensure  that  
the  device  is  plugged  back  in  after  the  vehicle  is  serviced.  An  automatic  notification  can  be  sent  to  the  
motorist  if  the  device  has  been  left  out  for  a  long  time.  The  variety  of  value-added  services  may  be  
available  with  the  device  include  but  are  not  limited  to  the  following:    

►  Usage-based  insurance  in  which  the  premium  varies  by  total  miles  driven  (one  of  the  few  
premium  modifications  allowed  under  California  insurance  code);;  

►  Integration  with  tolling  payments;;  driving  guidance  (for  young  drivers  or  those  attempting  to  
drive  more  ecologically)  

►  Geo-fencing  (for  parents  with  young  drivers  whose  movements  they  wish  to  monitor)  
►  Automatic  diagnostics  are  among  the  value-added  services  possible  with  this  device.  
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Technology:  Smartphone—User  Perspective  
How  do  I  install  the  device  and  set  up  the  service?  

You  first  install  the  road  charging  app  on  your  smartphone  
as  you  would  any  other  app.  You  then  complete  the  signup  
process  (name,  address,  payment  details).  You  then  pair  
the  phone  with  the  vehicle  via  Bluetooth.  Finally,  you  take  a  
picture  of  the  vehicle  odometer  to  start  the  process.  

It  should  be  possible  to  pair  one  phone  with  two  or  more  
different  vehicles.  Similarly,  it  should  be  possible  to  pair  two  or  more  phones  with  one  vehicle  though  
an  option  to  link  accounts.  

What  unique  requirements  or  features  does  the  device  have?  

After  the  first  Bluetooth  pairing,  future  pairing  of  the  phone  to  the  vehicle  should  be  automatic  
whenever  the  phone  is  in  the  vehicle  and  has  power.  Since  each  vehicle  has  a  unique  Bluetooth  
address,  the  phone  will  only  ever  pair  to  that  vehicle—it  will  not  pair  with  and  charge  for  travel  for  any  
other  vehicle  in  which  it  may  be  located.  

Occasionally,  you  will  be  required  to  take  a  picture  of  the  odometer  with  the  phone  while  it  is  paired  to  
the  vehicle  via  Bluetooth.    

If  you  wish  to  use  automated  reporting  with  general  location,  the  phone  must  be  in  the  vehicle  and  
have  sufficient  battery  power.  
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Technology:  Telematics—User  Perspective  
  
How  do  I  install  the  device  and  set  up  the  service?    

You  download  the  road  charging  app  from  the  telematics  
service’s  app  store  and  install  it  like  any  other  app.  You  
then  complete  the  signup  process  (name,  address,  
payment  details).  

What  unique  requirements  or  features  does  the  device  
have?  

You  may  enable  or  disable  the  use  of  location  data  
directly  through  the  telematics  app.  You  may  also  be  able  
to  see  account  details  directly  through  the  telematics  app.  
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Technology:  Other  Location-based  Devices—User  Perspective  
  
How  do  I  install  the  device  and  set  up  the  service?    

Other  location-based  devices  (devices  that  use  location  
based  technology  and  are  mechanically  and  electrically  
anchored  to  the  vehicle,  typically  truck  tolling  devices)    
must  generally  be  installed  by  professional  mechanics.  
You  will  separately  complete  the  signup  process  
(name,  address,  payment  details).  

What  unique  requirements  or  features  does  the  device  have?  

Such  devices  are  generally  designed  for  commercial  vehicles,  and  may  provide  a  range  of  
applications  appropriate  for  commercial  vehicle  fleets.  
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Fuel  Tax  Credits  
It  is  possible  that  the  legislature  will  choose  to  leave  the  fuel  tax  in  place  for  some  period  while  a  
potential  future  road  charge  is  being  phased  in.  In  this  case,  to  prevent  double  taxation,  the  state  may  
wish  to  give  credits  for  fuel  taxes  paid.  

For  manual  methods,  and  for  the  automated  methods  with  the  smartphone  and  other  location-based  
devices,  fuel  tax  credits  can  be  computed  in  two  ways:  

1.   Based  on  an  estimate  of  fuel  usage  for  the  miles  traveled.  One  way  to  estimate  fuel  usage  
would  be  to  divide  the  number  of  miles  driven  by  the  expected  fuel  economy  of  the  vehicle.  
The  fuel  economy  of  the  vehicle  that  would  likely  apply  is  the  EPA’s  “Combined  City-
Highway”  fuel  economy  rating.  

2.   Based  on  paper  receipts.  Motorists  would  scan  and  send  in  all  fuel  receipts  to  the  state.  This  
method  would  be  cumbersome  both  for  the  user  and  the  state,  and  could  also  be  susceptible  
to  fraud  or  abuse.  

For  the  automated  methods  with  a  UBI-type  device,  the  device  can  measure  fuel  consumption  on  
most  but  not  all  car  models  (about  70%  of  the  cars  currently  on  the  road).  For  such  vehicles,  the  tax  
on  the  fuel  actually  used  can  be  refunded.  The  devices  cannot  determine  in  which  state  fuel  is  
purchased.  However,  fuel  tax  credits  for  travel  in  a  given  state  could  be  appropriated  by  the  miles  
driven  in  that  state.  

For  automated  methods  with  telematics,  the  device  can  accurately  measure  fuel  consumption  and  
also  determine  in  which  state  the  fuel  was  purchased.  This  allows  computation  of  the  exact  fuel  tax  
credit  value.  
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Other  User  Scenarios    
The  following  list  identifies  a  range  of  user  scenarios  not  specifically  covered  in  this  document.  It  may  
not  be  desirable  to  test  these  scenarios  during  the  pilot,  so  they  are  not  described  here.  However,  the  
events  that  take  place  in  these  scenarios  will  be  need  to  be  defined  and  described  in  a  document  that  
fully  specifies  the  road  charging  system,  such  as  a  Concept  of  Operations  document:    

►  Buying  a  new  vehicle  
►  Moving  into  the  state  
►  Selling  a  vehicle  
►  Moving  out-of-state  
►  Disposing  of  a  vehicle  
►  Changing  operational  concept  
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Additional  Notes  on  Odometer  Fraud  
Problem:  odometer  fraud  is  possible  on  many  vehicles  using  a  device  that  can  be  purchased  over  
the  internet  for  several  hundred  dollars  which  leaves  no  digital  trace  of  the  odometer  modification.  
  
Possible  Solutions:  The  state  can  analyze  officially  reported  odometer  readings  for  vehicles  
registered  for  the  road  charge  with  a  computer  algorithm  to  determine  suspicious  cases.  Such  cases  
may  be  investigated  further.    
  

►  Cases  may  be  automatically  investigated  further  using  professional  car  title  verification  
services.    
>   Such  services  include  Carfax,  Autocheck,  VINAudit,  VINSMart,  CheckthatVIN,  InstaVIN,  
ReverseVINCheck,  and  VINAlert.  

►  DMV  already  employs  odometer  fraud  investigators,  who  typically  investigate  cases  of  
odometer  fraud  by  used  car  dealers.  
>   In  a  recent,  relatively  high-profile  case,  these  investigators  discovered  massive  fraud  by  a  
dealer  in  North  Hills.  He  was  fined  $116,000  and  will  be  sentenced  on  April  13.  

►  Odometer  readings  are  required  at  all  official  auto  repair  shops  as  well  as  at  smog  checks  
and  at  title  transfer.  
>   Most  readings  from  workshops  are  not  included  in  the  information  provided  by  
professional  car  verification  services—they  must  be  requested  from  the  workshops.  

►  California  is  one  of  the  top  five  states  for  odometer  fraud.  
►  There  are  high  penalties  for  odometer  fraud,  often  $1000-$2500  per  vehicle.  
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Implications  of  Including  Out-of-state  Pilot  participants  
In  the  long  run,  it  seems  logical  that  if  a  road  charge  is  to  replace  or  supplement  the  gas  tax,  it  would  
be  desirable  to  have  a  method  to  charge  out-of-state  drivers  for  the  miles  they  drive  on  California  
roads.  However,  as  long  as  the  fuel  tax  remains  in  place,  it  may  not  be  necessary  to  charge  out-of-
state  drivers,  as  they  would  just  remain  on  the  fuel  tax.  

Including  some  out-of-state  drivers  in  the  pilot  could  increase  the  complexity  of  recruiting  participants.  
However,  there  are  several  straightforward  possibilities  for  recruiting  out-of-state  participants:    

►  The  Western  Road  Usage  Charge  Consortium,  of  which  California  is  a  member,  could  
potentially  provide  support  in  recruiting  participants  from  member  states,  including  
Washington,  Oregon,  Nevada,  Arizona,  and  others.  

►  Oregon’s  Road  Usage  Charging  program  will  have  live  participants  starting  on  July  1  2015,  a  
ready  pool  that  California  could  potentially  tap  for  out-of-state  participants.  This  could  be  
particularly  interesting  for  any  Oregon  participants  who  regularly  travel  by  car  to  California.  

►  Holders  of  California’s  nonresident  daily  commuter  permits  from  Arizona,  Nevada  and  
Oregon  could  be  recruited  to  participate  in  the  pilot.  

There  are  three  different  scenarios  for  including  out-of-state  participants,  covered  on  the  next  pages:  

►  Out-of-state  participants  as  registered  California  drivers    
►  Out-of-state  participants  registered  in  their  own  state  (requires  interoperability  with  out-of-
state  systems)  

►  Out-of-state  participants  with  temporary  road  charging  payment  options  
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Out-of-state  participants  as  registered  California  drivers  
In  this  scenario,  out-of-state  residents  would  be  treated  the  same  as  California  residents.    

►  Holders  of  California’s  nonresident  daily  commuter  permits  would  be  ideal  to  recruit  for  this  
scenario.  
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Out-of-state  participants  registered  in  their  own  state  (interoperability)  
In  this  scenario,  participants  already  registered  for  a  road  charging  pilot  program  in  their  own  states  
would  be  added  to  the  California  program  directly.    

►  This  scenario  would  only  work  for  Automated  Mileage  Reporting  with  General  Location.    
►  It  would  demonstrate  technical  interoperability  between  the  two  states.  
►  At  the  time  of  writing,  Oregon  will  have  such  participants  enrolled  prior  to  the  start  of  the  
California  pilot.    

►  There  is  a  possibility  that  Washington  State  and  Colorado  will  also  have  pilot  participants  at  
the  time  the  California  pilot  is  live,  although  it  is  still  uncertain  whether  either  of  these  pilots  
will  move  forward,  and  the  details  of  these  possible  pilot  programs  remain  unclear,  including  
whether  participants  will  have  the  option  of  automated  reporting  with  general  location.  
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Out-of-state  participants  with  temporary  road  charging  payment  options  
In  this  scenario,  short-term  visitors  to  the  state  would  choose  operational  concepts  valid  for  a  limited  
number  of  miles  or  a  short  period  of  time.  The  operational  concepts  that  support  this  option  are  the  
mileage  and  time  permits,  respectively.    

►  Because  of  the  complexity  of  arranging  official  odometer  readings  and  the  lack  of  
opportunity  for  spot  checks  of  temporary  visitors,  those  options  are  excluded.    

►  Because  of  the  need  for  special  hardware  and  burden  of  account  setup  for  the  automated  
methods,  those  options  are  excluded.  

The  time  permit  could  be  signed  up  for  via  smartphone  app,  Internet,  or  purchased  in  a  retail  store  
and  activated  using  a  scratch-off  gift  card  code.  The  same  holds  true  for  the  mileage  permit.  
However,  for  the  mileage  permit,  a  start  odometer  reading  would  need  to  be  reported  too.  

Increments  of  both  the  time  permit  and  mileage  permit  options  could  be  short  to  coincide  with  the  
typical  length  of  a  visitor’s  trip,  e.g.,  a  few  days,  one  week,  or  two  weeks  for  the  time  permit  and  500,  
1000,  or  2000  miles  for  the  mileage  permit.  Permits  should  be  made  available  in  a  range  of  
denominations  to  allow  visitors  to  minimize  the  number  of  transactions  they  have  to  make.  
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Section  4:  
Organizational  Design  Features  in  
Pilot  
To  be  discussed  during  Agenda  Item  #8  
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Introduction  
  
As  discussed  above,  there  are  several  methods  available  for  assessing  road  charges  on  out-of-state  
drivers  while  they  are  in  California.    Looking  ahead  to  a  possible  near-future  when  neighboring  states  
have  implemented  their  own  road  charge  systems,  it  may  be  desirable  that  California’s  road  charge  
system  be  interoperable  with  systems  in  other  states.  Key  potential  benefits:  

►  It  would  support  automated  concepts  for  charging  out-of-state  drivers    
►  It  would  allow  California  drivers  to  “automatically”  pay  road  charges  when  they  are  in  other  
states  

  

The  pages  that  follow  present  an  overview  of  the  concepts  of  interoperability  with  other  state  road  
charge  systems;;  and  an  account  management  concept  that  supports  this  concept  as  well  as  other  
open-system  concepts.  
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Should  the  pilot  test  interoperability  with  other  states  considering  road  
charges?  
Interoperability  can  be  defined  as  the  ability  of  different  information  technology  systems  and  software  
applications  to  communicate,  exchange  data,  and  use  the  information  that  has  been  exchanged.    
From  a  driver’s  perspective,  it  is  the  ability  to  use  a  single  road  charge  concept  to  record  and  report  
miles  driven  across  more  than  one  jurisdiction  or  road  charge  system,  without  having  to  change  
devices,  technologies,  or  account  manager,  and  without  any  manual  intervention  on  the  part  of  the  
driver.      

To  demonstrate  interoperability,  participants  already  registered  for  a  
road  charging  pilot  program  using  their  own  state’s  version  of  
operational  concept  7  (Automated  Mileage  Reporting  with  General  
Location)  could  be  directly  added  to  the  California  program.    

At  the  time  of  writing,  Oregon  will  have  such  participants  enrolled  in  a  
system  with  multiple  commercial  account  managers  prior  to  the  start  
of  the  California  pilot.  There  is  a  possibility  that  Washington  State  and  
one  or  more  other  WRUCC  states  will  also  have  pilot  participants  at  the  time  the  California  pilot  is  
live,  although  the  details  of  these  possible  pilot  programs  are  unknown,  including  whether  participants  
will  have  the  option  of  automated  reporting  with  general  location.  
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Should  the  pilot  test  interoperability  with  other  states  considering  road  
charges?  (continued)  
A  California  pilot  participant  could  drive  in  other  participating  state(s)  and  pay  one  bill  for  travel  on  
public  roads  in  all  states.  Likewise,  participants  from  other  states  could  drive  in  California,  and  pay  
one  bill  for  travel  on  public  roads  in  all  states.  

Interoperability  would  thus  require  a  data  exchange  among  participating  states  (which  motorists  
traveled  how  many  miles  in  which  states),  and  a  simulated  financial  exchange  (a  computation  of  
reconciled  funds  owed  between  states).  

A  simple  way  to  accomplish  interoperability  with  Oregon  would  be  to  use  one  or  more  of  the  same  
account  managers  that  are  being  used  in  Oregon  (currently  Azuga,  Sanef,  and  Verizon),  although  the  
program  will  be  open  to  other  providers  in  the  near  future.  
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Should  the  pilot  test  offer  multiple  account  managers?  
To  offer  multiple  account  managers,  it  will  be  necessary  to  do  the  following  before  and  during  the  
pilot:  

►  Contract  with  multiple  account  managers;;  
►  Test/certify  multiple  account  managers  to  ensure  they  are  capable  of  performing  account  
management  activities;;  and  

►  Receive  and  process  data  from  multiple  account  managers.  

The  potential  advantages  of  including  multiple  account  managers  are  the  following:    

►  It  would  operate  on  an  open  system,  thus  providing  more  lessons  learned  for  a  potential  
future  open  system,  including  how  to  enforce  mileage  recording  and  reporting  across  
multiple  account  managers;;    

►  It  would  be  an  opportunity  for  private  account  managers  who  may  want  to  participate  to  do  
so;;  and    

►  It  would  provide  participants  more  account  management  options.  

The  potential  disadvantages  of  including  multiple  account  managers  are  that  it  may  cost  more  to  do  
so,  at  least  in  a  pilot  project,  and  that  it  may  involve  more  logistical  challenges.  The  cost  implications  
of  including  multiple  account  managers  will  be  addressed  in  the  business  case  work  stream  starting  
in  May.  
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Section  5:  
Pilot  Program  Communications  
Baseline  
To  be  discussed  during  Agenda  Item  #10  
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Introduction  
  
Any  discussion  of  a  road  charge  in  California  must  address  questions  regarding  the  policy’s  real  and  
perceived  impacts  on  California  drivers,  including  those  based  on  differences  of  location  (urban,  
suburban,  or  rural  drivers),  age,  ethnicity,  gender,  and  socio-economic  status.    Engaging  and  
soliciting  feedback  from  the  public  through  carefully  designed  telephone  surveys  and  focus  groups  
provides  data  with  which  to:  

►  Assess  baseline  values,  priorities  and  awareness  of  transportation  issues  across  California’s  
varied  communities,  and    

►  Determine  perceptions  and  attitudes  of  the  general  public  towards  road  charging.  

This  baseline  is  important  in  order  to  measure  shifts  in  attitudes  and  insights  into  Californians’  
perceptions  about  road  charging  over  the  course  of  the  program  timeline.    At  the  conclusion  of  each  
baselining  activity  (telephone  survey  and  focus  groups),  a  report  will  be  submitted  to  the  TAC  for  its  
information.    It  will  summarize  the  following:  

►  Data  collected,    
►  Analysis  performed,  and  
►  Conclusions  reached  regarding  Californians’  perceptions  of  road  charging  in  California.  
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Telephone  Survey  Objectives  and  Approach  
  
DHM  Research  (subcontractor  to  D'Artagnan)  will  conduct  a  
telephone  survey,  on  behalf  of  Caltrans  during  the  period  May-
June  2015.  A  minimum  of  900  California  residents  age  18  and  
over  will  be  interviewed  and  surveys  completed  in  the  
respondent’s  preferred  language.    

The  key  objectives  of  telephone  survey  can  be  summarized  as  
follows:  

►  Provide  information  on  the  public’s  opinion  on  road  
charging  as  a  general  concept.    

►  Gain  a  better  understanding  about  how  people  value  
transportation  as  compared  to  other  important  issues,  e.g.,  the  economy  and  jobs,  schools  
and  K-12  education,  healthcare,  and  the  environment.  

►  Determine  to  what  extent  people  understand  California’s  transportation  funding  shortfalls.  
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Telephone  Survey  Objectives  and  Approach  (continued)  
  
The  approach  for  the  telephone  survey  has  the  following  main  parameters:  

►  The  survey  questionnaire  will  be  designed  to  be  completed  in  10  minutes  or  less.  
►  The  sample  will  consist  of  a  minimum  of  900  completed  surveys  with  approximately  600  of  
the  900  completed  surveys  being  registered  voters.    
>   Typically,  thousands  of  calls  will  be  required  to  achieve  900  completed  surveys  due  to  
hang-ups,  participant  unwillingness  or  inability  to  answer  some  questions,  or  ineligible  
respondents.  

►  The  survey  team  will  be  staffed  to  complete  interviews  in  Spanish  and  other  languages.      
>   Interviewers  are  trained  for  multi-lingual  households.  

►  Telephone  numbers  included  in  this  sample  will  be  randomly  generated,  and  survey  
respondents  will  be  reached  by  both  cell  phone  and  landline  phone.    

►  The  margin  of  error  for  the  total  sample  will  be  ±  3.3  percentage  points.    
►  The  survey  panel  will  be  weighted  by  gender,  age,  ethnicity,  and  other  demographics  to  
reflect  the  population  and  as  agreed  with  the  TAC.  

►  300-person  sample  per  area:  
>   Areas  grouped  into  rural,  suburban/urban;;  and  north/central/south    
(exact  definition  of  areas  to  be  determined  in  consultation  with  the  TAC)  

>   Includes  ethnicity  stratification  to  reflect  population  of  each  area.    
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Telephone  Survey  Objectives  and  Approach  (continued)  
  
Timeline  for  key  milestones:  

March  16-April  7:  Develop  draft  telephone  survey  objectives  and  approach  

April  24:  Inform  TAC  of  draft  telephone  survey  objectives  and  approach  

April  27-May  22:  Finalize  approach  and  develop  survey  questionnaire    

May  22:  Final  survey  questionnaire  

May  28-June  15:  Pretest  and  field  survey  (telephone  calls)  

June  30:  Preliminary  survey  results  

July  1-July  24:  Analyze  data  and  results  

July  31:  Draft  report    
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Focus  Groups  Objectives  and  Approach  
DHM  Research  with  D'Artagnan  will  conduct  four  focus  groups  (two  
in  June  and  two  in  July)  in  different  parts  of  California  as  directed  by  
Caltrans.    

The  key  objectives  of  the  focus  groups  will  be  to:  

►  Assess  attitudes  and  perceptions  toward  a  proposal  for  a  
road  charge.    

►  Identify  the  ways  transportation  improvements  connect  to  
the  values  of  the  general  public.  

►  Identify  communications  needs  and  sensitivities  for  effective  
public  and  stakeholder  outreach.    

In  contrast  to  the  telephone  surveys,  this  focus  group  based  research  will  not  be  quantitative  in  
nature.  Rather  the  focus  groups  will  use  a  variety  of  qualitative  techniques  to:  

►  Probe  participants’  motivations  and  underlying  values  associated  with  transportation  
priorities  and  improvements,    

►  Gauge  their  understanding  of  current  barriers  to  funding,  and  
►  Elicit  opinions  about  funding  alternatives  including  road  charging.    

Focus  groups  will  be  held  at  a  professional  facility  with  a  viewing  room,  or  a  hotel/motel  meeting  room  
if  such  a  facility  is  not  available.  Discussions  will  be  two  hours  in  length  and  include  participant  
background  questionnaires  and  dynamic  discussions  led  by  a  professional  moderator.      
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Focus  Groups  Objectives  and  Approach  (continued)  
Proposed  characteristics  of  focus  group  participants  include  but  are  not  limited  to  the  following:  

►  Residents  of  Bay  area,  central  valley,  southern  region  and  northern  region.  
►  Residents  of  metro,  urban,  rural  communities  within  each  of  the  four  areas  listed  above.  
►  Long  distance  commuter,  urban  commuter,  non-commuter.  

The  approach  to  the  focus  groups  includes:    

►  Four  focus  groups  will  be  held.  
►  Recruitment  will  include  8-9  participants  per  group  who  are  “soft”  support/opposition  to  a  
road  charging.    
>   Suggest  recruiting  participants  who  are  in  the  middle  of  the  bell  curve  in  order  to  screen  
out  those  who  strongly  support  or  oppose  road  charging,  i.e.,  take  out  the  extremes.  

►  Participants  will  meet  criteria  and  characteristics  suggested  by  D’Artagnan  and  validated  by  
Caltrans.  

►  Each  two-hour  focus  group  discussion  will  be  led  by  a  professional  moderator.  
►  Written  exercises  and  other  techniques  may  be  used  to  gather  baseline  attitudes.    
►  The  focus  groups  will  be  held  at  neutral  locations  with  easy  access  to  public  transit  and  
parking.  

►  The  focus  groups  will  be  held  on  weekends  to  better  accommodate  participants  
►  Video-tapes  and  transcripts  of  each  focus  group  will  be  made  available.  
►  TAC  members  will  be  invited  to  observe  any  of  the  focus  groups.  
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Focus  Groups  Objectives  and  Approach  (continued)  
  
Timeline  for  key  milestones:  

March  16-April  7:  Develop  draft  focus  group  objectives  and  approach  

April  24:  Inform  TAC  of  draft  focus  objectives  and  approach    

April  27-May  22:  Finalize  approach  and  develop  survey  questionnaire    

June  12:  Final  discussion  guide    

June  19-21:  Conduct  two  focus  groups  

July  10-12:  Conduct  two  focus  groups  

July  13-31:  Analyze  data  and  cross  reference  with  telephonic  surveys  

August  1:  Draft  report  on  results  of  the  focus  groups.  
  

  

 
Compiled Page # 219



  

CALIFORNIA  ROAD  CHARGE  TECHNICAL  ADVISORY  COMMITTEE  

Briefing  Book  for  TAC  Meeting  #4  

Appendix  1:  
Detailed  Monthly  Decision  Schedule   67  

Appendix  1:  
Detailed  Monthly  Decision  Schedule  
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April:  Meeting  #4  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Technical  Design:  
Road  charging  
operational  concepts  
&  enabling  
technologies  

3090(e):  The  TAC  shall  study  road  charge  alternatives  to  
the  gas  tax…and  shall  make  recommendations  on  the  
design  of  a  pilot  program…  
3090(f)  1-7:  In  studying  the  road  charge  alternatives...  the  
TAC  shall  take  the  following  into  consideration:  
availability,  adaptability,  reliability,  security,  protection  of  
PII,  ease  of  recording  and  reporting,  ease  of  
administering  collection  of  charges,  effective  methods  of  
maintaining  compliance,  ease  of  re-identifying  location  
data,  and  privacy  concerns  when  using  location  data  with  
other  technologies.  

•  What  mileage  measurement  and  
reporting  method(s)  (i.e.,  Operational  
Concepts)  are  most  promising?  

•  What  technologies  should  be  further  
studied  to  pursue  those  
measurement  and  reporting  
methods?  

•  Should  the  pilot  assess  road  charge  
on  out-of-state  vehicle  owners  driving  
on  California  roads?  

Organizational  
Design:  Introduction  
to  inter-agency  work  
group  and  other  
organizational  issues  

3090(f)  4,8:  In  studying  the  road  charge  alternatives…  the  
TAC  shall  take  the  following  into  consideration:  the  
ease…  of  administering  the  collection  of  taxes  and  fees  
as  an  alternative  to  the  current  system  of  taxing  highway  
use  through  motor  vehicle  fuel  taxes.  

•  Should  the  pilot  test  interoperability  
with  other  states  considering  road  
charges?  

•  Should  the  pilot  test  offer  multiple  
account  managers,  including  
commercial  providers,  to  offer  varying  
participant  experiences?  
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May:  Meeting  #5  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Policy:  Equity  
considerations  

3090(e):  The  TAC  shall  study  road  charge  alternatives  
to  the  gas  tax…and  shall  make  recommendations  on  
the  design  of  a  pilot  program…  

•  What  types  (households,  
businesses,  etc.)  of  
participants  should  be  
included  in  the  pilot?  

•  Are  there  any  exemptions  
from  road  charging?  

Policy:  Privacy  
measures  

3090(f)  2,  6,  7,  and  8:  In  studying  the  road  charge  
alternatives…  the  TAC  shall  take  the  following  into  
consideration:  the  necessity  of  protecting  all  personally  
identifiable  information  used  in  reporting  highway  use…  
the  ease  of  re-identifying  location  data…  increased  
privacy  concerns  when  location  data  are  used  in  
conjunction  with  other  technologies…  and  public  and  
private  agency  access.  

•  What  specific  personal  
privacy  protections  should  
be  used  for  the  pilot?  

Business  Case  
Analysis:  Introduction  
and  preliminary  results  

3090(f)  3-4:  In  studying  the  road  charge  alternatives…  
the  TAC  shall  take  the  following  into  consideration:  the  
cost  of  recording  and  reporting  highway  use…  and  the  
cost  of  administering  the  collection  of  taxes  and  fees  as  
an  alternative  to  the  current  system  of  taxing  highway  
use  through  motor  vehicle  fuel  taxes.  

•  What  vehicles  are  included  
in  the  pilot—all  vehicles  or  
passenger  vehicles  only?  

Evaluation  Strategy:  
Introduction,  alternative  
approaches,  and  
possible  criteria  

3090(e):  The  TAC  may  also  make  recommendations  on  
the  criteria  to  be  used  to  evaluate  the  pilot  program.  
3092(a)  1-11:  …  The  [CalSTA]  report  [on  the  results  of  
the  pilot  program]  shall  include…  a  discussion  of  
[various  evaluation  criteria].  

Informational  item  only  
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June:  Meeting  #6  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Technical  Design:  Revised  draft  
pilot  Concept  of  Operations  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  program…  
3090(f)  8:  In  studying  the  road  charge  alternatives…  
the  TAC  shall  take  the  following  into  consideration:  
and  public  and  private  agency  access…  to  data  
collected  and  stored  for  purposes  of  road  charging.  

•  What  system  data  security  
requirements  should  be  
used  for  the  pilot?  

Technical  Design:  Other  pilot  test  
design  parameters  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  program…  

•  How  many  participants  
should  be  involved  in  the  
pilot?  

•  How  should  participants  be  
distributed  throughout  the  
state?  

Business  Case  Analysis:  Updated  
results  based  on  initial  TAC  pilot  
design  recommendations  

3090(f)  3-4:  In  studying  the  road  charge  
alternatives…  the  TAC  shall  take  the  following  into  
consideration:  the  cost  of  recording  and  reporting  
highway  use…  and  the  cost  of  administering  the  
collection  of  taxes  and  fees  as  an  alternative  to  the  
current  system  of  taxing  highway  use  through  motor  
vehicle  fuel  taxes.  

Informational  item  only  

Evaluation  Strategy:  Evaluation  
criteria  

3090(e):  The  TAC  may  also  make  recommendations  
on  the  criteria  to  be  used  to  evaluate  the  pilot  
program.  
3092(a)  1-11:  …  The  [CalSTA]  report  [on  the  results  
of  the  pilot  program]  shall  include…  a  discussion  of  
[various  evaluation  criteria].  

•  What  evaluation  criteria  
does  the  TAC  
recommend  for  the  pilot?  
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July:  Meeting  #7  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Communications:  Telephone  
survey  update  

3090(e):  The  TAC  shall  gather  public  comment  on  
issues  and  concerns  related  to  the  pilot  program…  

Informational  item  only  

Communications:  Focus  groups  
update  

3090(e):  The  TAC  shall  gather  public  comment  on  
issues  and  concerns  related  to  the  pilot  program…  

Informational  item  only  
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August:  Meeting  #8  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Technical  Design:  Draft  final  pilot  
Concept  of  Operations  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program…  

•  What  type  of  enforcement  and  
compliance  activities  should  
be  demonstrated  during  the  
pilot?  

Business  Case  Analysis:  
Updated  results  based  on  updated  
TAC  pilot  design  recommendations  

3090(f)  3-4:  In  studying  the  road  charge  
alternatives…  the  TAC  shall  take  the  following  into  
consideration:  the  cost  of  recording  and  reporting  
highway  use…  and  the  cost  of  administering  the  
collection  of  taxes  and  fees  as  an  alternative  to  the  
current  system  of  taxing  highway  use  through  motor  
vehicle  fuel  taxes.  

Informational  item  only  

Organizational  Design:  Update  
from  inter-agency  work  group  

3090(f)  4:  In  studying  the  road  charge  alternatives…  
the  TAC  shall  take  the  following  into  consideration:  
the  ease…  of  administering  the  collection  of  taxes  
and  fees  as  an  alternative  to  the  current  system  of  
taxing  highway  use  through  motor  vehicle  fuel  
taxes.  

Informational  item  only  
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September:  Meeting  #9  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Evaluation  Strategy:  Evaluation  
criteria  selection  and  strategy  
guidance  

3090(e):  The  TAC  may  also  make  
recommendations  on  the  criteria  to  be  used  to  
evaluate  the  pilot  program.  
3092(a)  1-11:  …  The  [CalSTA]  report  [on  the  
results  of  the  pilot  program]  shall  include…  a  
discussion  of  [various  evaluation  criteria].  

•  Finalize  evaluation  criteria  

Policy:  Review  of  parking  lot  items   3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program…  

•  Address  additional  questions  
raised  during  course  of  TAC  
meetings  

Communications:  Review  of  TAC  
public  engagement  efforts  

3090(e):  The  TAC  shall  gather  public  comment  
on  issues  and  concerns  related  to  the  pilot  
program…  

•  Has  the  TAC  adequately  
gathered  and  considered  public  
comment  on  issues  related  to  the  
pilot  program  and  addressed  
them?  

Report  to  CalSTA:  Outline  of  
recommendations  report  to  
CalSTA  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program.  The  TAC  may  also  make  
recommendations  on  the  criteria  to  be  used  to  
evaluate  the  pilot  program.  

Informational  item  only  
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October:  Meeting  #10  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Report  to  CalSTA:  Review  of  draft  
recommendations  report  to  
CalSTA  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program.  The  TAC  may  also  make  
recommendations  on  the  criteria  to  be  used  to  
evaluate  the  pilot  program.  

•  Feedback  on  report  outline  

Policy:  Review  of  parking  lot  items   3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program…  

•  Address  additional  questions  
raised  during  course  of  TAC  
meetings  
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November:  Meeting  #11  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Report  to  CalSTA:  Draft  final  
recommendations  report  to  
CalSTA  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program.  The  TAC  may  also  make  
recommendations  on  the  criteria  to  be  used  to  
evaluate  the  pilot  program.  

•  Feedback  on  draft  report  
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December:  Meeting  #12  
FOCUS  TOPICS   RELATED  SB  1077  STATUTE   TAC  DECISION  POINTS  

Report  to  CalSTA:  CalSTA  review  
and  comments  on  
recommendations  report  

3090(e):  The  TAC  shall  study  road  charge  
alternatives  to  the  gas  tax…and  shall  make  
recommendations  on  the  design  of  a  pilot  
program.  The  TAC  may  also  make  
recommendations  on  the  criteria  to  be  used  to  
evaluate  the  pilot  program.  
Section  3091:  Based  on  the  recommendations  of  
the  [TAC],  [CalSTA]  shall  implement  a  pilot  
program  to  identify  and  evaluate  issues  related  to  
the  potential  implementation  of  a  [road  charge]  
program.  

•  Adopt  final  report  on  
recommendations  to  CalSTA  
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Summary  of  Topics  that  Satisfy  Statutory  TAC  Requirements  
3090  SECTION   TOPICS  THAT  WILL  INFORM  TAC  DISCUSSION  AND  DECISIONS  
(e)  Study  road  charge  alternatives   Policy,  Technical  Design,  Business  Case  Analysis,  Organizational  Design  

(e)  Recommend  pilot  design  alternatives   Policy,  Technical  Design,  Report  to  CalSTA  

(e)  Gather  public  comment  on  issues  &  concerns   Communications  and  Public  Involvement  

(e)  Recommend  evaluation  criteria   Evaluation  Strategy,  Report  to  CalSTA  

(f)  (1)  Availability   Technical  Design  

(f)  (1)  Adaptability   Technical  Design  

(f)  (1)  Reliability   Technical  Design  

(f)  (1)  Security   Technical  Design  

(f)  (2)  Necessity  of  protecting  PII   Policy,  Technical  Design  

(f)  (3)  Ease  of  recording  &  reporting  highway  use   Technical  Design    

(f)  (3)  Cost  of  recording  &  reporting  highway  use   Business  Case  Analysis  

(f)  (4)  Ease  of  administering  collection  of  charges   Organizational  Design,  Technical  Design  

(f)  (4)  Cost  of  administering  collection  of  charges   Business  Case  

(f)  (5)  Effective  methods  of  maintaining  compliance   Technical  Design,  Organizational  Design  

(f)  (6)  Ease  of  re-identifying  location  data   Technical  Design,  Policy  

(f)  (7)  Privacy  concerns  when  using  location  data  with  
other  technologies  

Technical  Design,  Policy  

(f)  (8)  Public  &  private  agency  access  to  data   Organizational  Design,  Technical  Design,  Policy  
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Summary of TAC Decisions and Preview of Schedule 
This section summarizes the TAC’s decisions made to date, and previews issues the TAC must 
consider and decide upon during the remaining meetings for 2015.  

► The Decisions Summary page displays:  
> Decision points that the TAC has addressed in prior meetings;  
> Any actions taken; and  
> A brief summary of the TAC’s proposal that reflects more detailed direction on pilot 

design.  
► Following the Decisions Summary page you will find a table displaying the Decisions 

Schedule at-a-glance, providing an overview of all remaining questions the TAC needs to 
address, organized chronologically according to when the question will be raised and 
discussed at TAC meetings, and indicating which work streams will inform the TAC’s 
discussion. 

► Finally, Appendix 1 (Detailed Monthly Decision Schedule) provides a more detailed look at 
each of the 8 remaining TAC meetings, from May through December. These pages include 
topic areas that each meeting will cover; statutory language associated with each topic area; 
and any corresponding TAC decision points to address in the meeting. 

The Decisions Summary will be updated each month to reflect decisions made. Although CTC staff, 
Caltrans, and the consulting team recommend that the TAC achieve consensus and direction on the 
questions in the timeframes presented, the Decision Schedule remains a living document. Any 
changes, such as moving questions up or down on the schedule or adding new questions will be 
reflected in the briefing materials each month and discussed at each meeting. 
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MONTH TAC DECISION POINTS ACTION 

April What mileage measurement and reporting method(s) are most 
promising? 

TAC selected time permit, mileage permit, odometer read 
(pre- and post-pay), non-location automated device, and 
location-based automated device 

 What technologies should be further studied to pursue those 
measurement and reporting methods? 

TAC selected the following: Time permit, mileage permit, 
odometer, usage-based insurance devices, smartphone, 
telematics 

 Should the pilot assess road charges on out-of-state vehicle 
owners driving on California roads? 

Yes 

 Should the pilot test interoperability with other states considering 
road charges? 

Yes 

 Should the pilot test offer multiple account managers? Yes 
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Based on TAC decisions made up to this point, the proposed road 
charge pilot has the following parameters: 
The pilot will offer drivers a choice in account managers 
 More than one non-state account manager will be available for pilot 

participants to choose from. A California state-agency based account 
manager may be simulated for the pilot, if the TAC recommends it 
(based on input from the Business Case and Concept of Operations 
documents). 

 

The pilot will offer drivers a choice in mileage recording methods 
 Methods still under consideration include time-based permits, permits 

for fixed-blocks of miles, and three mileage-based methods 
(odometer reporting, non-location aware automated device, and 
location-aware automated device). 

This list is subject to further 
refinement by the TAC through 
September 

Out-of-state vehicles will be included in the pilot, be assessed a fee, and simulate payment for driving on California 
roads 
 Drivers from neighboring states who drive regularly in California will 

be recruited to participate in the pilot. 
 

The pilot will test an open system design 
 Security standards and privacy protections will be required and data 

content messaging formats between service providers and the state 
may be defined. However, the system will otherwise be designed in a 
way that is technology agnostic and allows entry of new operational 
concepts, technologies, and service providers. 

 

The pilot will test interoperability of California’s system with that of other states 
 In the event another state does not have a pilot operational 

concurrent with California’s, interoperability will be simulated using 
account managers. 
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Decisions Schedule at-a-glance 
MONTH TOPICS TAC DECISION POINTS TO BE RAISED 

May Policy What types (individuals, households, businesses, government agencies, etc.) of participants should be included in 
the pilot? 

What road usage mileage exemptions does the TAC recommend testing in the road charge pilot? 

What specific personal privacy protections should be used for the pilot? 

Business Case Analysis What vehicles are included in the pilot – all vehicles or some subset of vehicles (such as light vehicles, heavy 
vehicles, private vehicles only, etc.)? 

June Technical Design What system data security requirements should be used for the pilot? 

How many participants should be involved in the pilot? 

How should participants be distributed throughout the state? 

Evaluation Strategy What evaluation criteria does the TAC recommend for the pilot? 

July  [Comprehensive review of TAC Decisions made to date] 

August Technical Design What type of enforcement and compliance activities should be demonstrated during the pilot? 

September Evaluation Strategy Finalize evaluation criteria. 

Policy Address additional questions raised during the course of TAC meetings. 

Communications Has the TAC adequately gathered, considered, and addressed public comment on pilot issues? 

October Report to CalSTA Feedback on report outline. 

Policy Address additional questions raised during the course of TAC meetings. 

November Report to CalSTA Feedback on draft report. 

December Report to CalSTA Adopt final report on recommendations to CalSTA. 
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Section 2: 
Policy Overview 
To be discussed with Agenda item #6 
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Policy Overview for Meeting #5 
This month we move from consideration of the technical options available for 
road charging to considerations related to the business case for road charging 
(what vehicles are subject to the charge), what types or organizations to 
include, and what (if any) road usage mileage to exclude, as well as identifying 
the framework for personal privacy protection under the pilot. We will also 
introduce the topic of pilot program evaluation criteria, which will continue in 
June. 

As shown in the Decision Schedule, this month, we would like to reach 
consensus on four new policy questions: 

1. What types of participants (individuals, households, businesses, government agencies, etc.) 
should be included in the pilot?  

2. What vehicles are included in the pilot – all vehicles or some subset of vehicles (such as light 
vehicles, heavy vehicles, private vehicles only, etc.)? 

3. What road usage mileage exemptions does the TAC recommend testing in the road charge 
pilot?  

4. What specific personal privacy protections should be used for the pilot? 
 
The remainder of this section provides context and data to support the policy dialog that leads to 
answers to each of these questions. The following sections of this Briefing Book provide more 
detailed information. 
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Question 1: What types of participants (individuals, households, 
businesses, government agencies etc.) should be included in the pilot? 
(1/3) 
Currently, outside of a limited number of exemptions, all entities that use gasoline or diesel-powered 
on-road vehicles pay fuel taxes and contribute funds for highway maintenance. A key component of 
the participant question for the TAC is whether to include businesses or government agencies as 
participants in a road charge pilot or to limit participation to 
individuals or households. 

The TAC may choose to include one or a combination of the 
following categories of pilot participants: 

► Individuals – single participants not connected to any 
other unit within the pilot 

► Households – all cars, and drivers, in a household 
would be recruited to participate together 

► Businesses 
► Government agencies 
► Other 

There are both advantages and disadvantages to including 
each of the categories listed. 
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Question 1: What types of participants (individuals, households, 
businesses, government agencies, etc., should be included in the pilot? 
(2/3) 

► Individuals 
> Advantages: recruiting only individual participants might simplify the recruitment process 

since the target population is more easily defined. 
> Disadvantages: data collected during the pilot on ease of use, acceptability, reporting 

burden, etc., will not be as robust as if businesses are included. 
► Households 

> Advantages: the opportunity to solicit input via multigenerational surveys and, potentially, 
for account managers to test a variety of invoicing methods (e.g. single invoices for entire 
households rather than individual account holders); opportunities to test the viability of 
value-added services targeted as households such as young driver monitoring; 
opportunity for participants to experience more than one reporting method and provide 
comparative feedback. 

> Disadvantages: including entire households could limit the geographic and economic 
diversity of the participant pool. 

► Businesses 
> Advantages: provide baseline data on the costs of reporting and compliance for 

businesses so that informed decisions about future program designs, including the 
possibility of value-added services like fleet-management, may be made. 
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Question 1: What types of participants (individuals, households, 
businesses, government agencies, etc.) should be included in the pilot? 
(3/3) 

> Disadvantages: businesses would need to ensure that all vehicles are registered for the 
road charge. This may create additional overhead activity for them. However, private 
account managers participating in an operational program would likely offer business 
accounts that provide special value-added services for businesses, which may reduce the 
amount of extra effort to a very low level, and even potentially provide some added 
benefits for the business.  

► Government agencies 
> Advantages: provide baseline data on the costs of reporting and compliance for 

government agencies so that informed decisions about future program designs, including 
potential vehicle exemptions and the possibility of value-added services like fleet-
management, may be made. 

> Disadvantages: agencies would need to ensure that all vehicles (or at least a portion of 
the fleet) are registered for the road charge. This may create additional overhead activity 
for them. However, private account managers participating in an operational program 
would likely offer government accounts that provide special value-added services for 
government agencies, which may reduce the amount of extra effort to a very low level, 
and even potentially provide some added benefits such as fleet or asset management 
services. 
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Question 2: What vehicles are included in the pilot – all vehicles or some 
subset of vehicles (such as light vehicles, heavy vehicles, private 
vehicles only, etc.)? (1/4) 
All vehicles that travel on state roadways cause road wear and tear. Thus, it seems 
straightforward that a road charge might be levied on all vehicles that travel on state 
roadways, particularly if the road charge is envisioned as a replacement for the 
current fuel tax system.  

The Business Case Analysis section of this briefing book presents several vehicle classification 
systems (e.g. weight, fuel-type, and age-based classification) and suggests using an 8-class weight 
based framework in the business case. This section describes some possible vehicle groupings for 
inclusion in a pilot study. The groupings draw from weight and fuel-type classifications, as well as a 
consideration of vehicle use (commercial, government, or private use).  

These categories are illustrative, not prescriptive or exclusive, and as always the TAC may identify 
some other grouping it wishes to recommend: 

1. All vehicles 

► Includes all vehicles – light duty, medium duty, heavy duty, motorcycles, and historic 
vehicles 

► Includes commercial, government, and private vehicles 
► Assumes participation of businesses in the pilot 
► Approximately 18% of California’s registered vehicle fleet consists of trucks and other 

commercial vehicles  
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Question 2: What vehicles are included in the pilot – all vehicles or some 
subset of vehicles (such as light vehicles, heavy vehicles, private 
vehicles only, etc.)? (2/4) 

2. All vehicles except motorcycles 

► Motorcycles represent a relatively small portion of registered vehicles in 
California (2.6%).  

3.  Light-duty vehicles only (<10k pounds) except motorcycles 

► Includes all light-duty vehicles (cars, pickups, vans) 
► Includes commercial, government, and private vehicles 

4. Non-commercial vehicles only 

► Vans, passenger cars, and pickups used for commercial purposes, along with nearly all 
larger trucks, would be excluded from the pilot. 

5. Gasoline vehicles only 

► Limits participation to gasoline powered vehicles 
► Excludes most large trucks (they tend to be diesel powered) as well as CNG/LNG-powered, 

hydrogen fuel cell, and plug-in electric cars 
► Spans commercial, government, and private vehicle use 
► Assumes business participation in the pilot if commercial vehicles are included 
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Question 2: What vehicles are included in the pilot – all vehicles or some 
subset of vehicles (such as light vehicles, heavy vehicles, private 
vehicles only, etc.)? (3/4) 

6. Gasoline and alternative fuel vehicles only (non-diesel) 

► Similar to category 5 above, but does include CNG/LNG, hydrogen fuel cell, and plug-in 
electric vehicles 

7. Class 1 vehicles only (<6k pounds) 

► Typically referred to as “passenger cars”  
► Includes commercial, government, and private uses 
► Assumes business participation in the pilot if commercial vehicles are included 

8. Class 1 and 2a vehicles only (<8500 pounds) 

► In addition to passenger cars, includes light-duty pickup trucks and SUVs 
► Includes commercial and private uses 
► Assumes business participation in the pilot if commercial vehicles are included 
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Question 2: What vehicles are included in the pilot – all vehicles or some 
subset of vehicles (such as light vehicles, heavy vehicles, private 
vehicles only, etc.)? (4/4) 

Vehicles Registered in California, 2014 

TYPE OF VEHICLE NUMBER NOTES 

Automobiles and motorcycles 24.7 million  

Trucks and commercial vehicles 8.2 million Includes Commercial Vehicle Registration 
Act trucks, non-CVRA trucks and 
commercial vehicles, Permanent Trailer 
Identification, California-based International 
Registration Plan vehicles 

Misc. Vehicles 0.15 million Includes historical vehicles, farm 
equipment, etc. 

Fee-paid registered: 33 million  

Exempt Registered: 0.6 million  

Total Registered Vehicles: 33.6 million  

Foreign-based IRP trucks 1.4 million Vehicles based in other states which pay 
fees to operate in California 

Source: State of California Department of Motor Vehicles Statistics for Publication January through December 2014, 
https://www.dmv.ca.gov/portal/wcm/connect/5aa16cd3-39a5-402f-9453-0d353706cc9a/official.pdf?MOD=AJPERES 
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Question 3: What road usage mileage exemptions does the TAC 
recommend testing in the road charge pilot? (1/2) 
Under a fully operational road charging system, policy makers may opt 
to exempt any number of road uses from paying the road charge.  

For instance, a new system could: 

► Mirror the current law and exempt mileage driven in the 
operation of farming or other equipment on private property (a 
specific use off the public road network). This is currently 
accomplished through a request for refund of tax paid.  

► Opt to assess charges for only those miles driven on California’s public roads, not on private 
roads (whatever the industry or use) or outside the state, by either: 
> not charging for those uses, or 
> charging, but providing a mechanism for rebates or credits (similar to the current system 

for farming operations). 
 

In light of this, it may be useful during the pilot to test one or more mechanisms for exempting 
payment of some mileage driven to provide information for future decision-making on the topic. For 
the purposes of a pilot test, the TAC may wish to consider both road uses subject to exemptions and 
mechanisms for claiming exemptions. 

► Road uses might include:  
> Driving on private roads 
> Driving out of state 
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Question 3: What road usage mileage exemptions does the TAC 
recommend testing in the road charge pilot? (2/2) 

> Driving on USDA-owned and maintained roads 
> Driving off-road 
> Driving on tribal lands (sovereign nations) 
> Driving on a federal military base 

► Mechanisms might include: 
> Using location-aware devices that differentiate between in-state and out-of-state miles 

driven 
> Offering a standard mileage deduction for each vehicle (for instance 250 miles per year 

for all drivers) 
> Offering a refund form similar to that currently in use for agricultural exemptions 

Under a scenario where exemptions for using private roads or out of state roads are offered, those 
pilot participants who opt for a location-based device would simply not be charged for their non-state-
road travel. Those who do not choose such a device could be given the option to receive a refund for 
non-state-road mileage based on documentation they would provide in a refund request, such as out-
of-state fuel receipts, detailed mileage logs, and other documentation such as property records. 

One reason for including exemptions of one or more types of mileage or road use in the pilot is to 
assess the documentation burden and privacy implications for those who opt to use a fully-manual 
recording/reporting system such as purchasing mileage in blocks but who also wish to claim any 
available exemptions. 
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Question 4: What specific personal privacy protections should be used 
for the pilot? 
Privacy protection is vital to the success of a road charge program. The TAC has already made 
preliminary recommendations about the inclusion of reporting options that do not require the 
electronic transmittal of distance or location data.  

In section 3  (Privacy Protections in California’s Road Charge Pilot Program) of this briefing book you 
will find a detailed discussion of the personal privacy protections required by SB 1077 and under 
federal and California law, along with several potential approaches the TAC can adopt to ensure 
privacy is protected in the road charge pilot.  

Consideration of alternative personal privacy protection approaches is the starting point to 
recommending specific actions to protect privacy in a road usage charge pilot. It involves 
consideration of the following issues:  

1. What is the minimum personal information required to assess a road charge? 

2. How is the information collected? 

3. How is information transmitted to service provider or government computers? 

4. How is the information used once a service provider or government has received it? 
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Question 4: What specific personal privacy protections should be used 
for the pilot? (2/2) 
 

► More robust privacy protections can occur by applying “security 
by design” principles, where privacy is taken into account at the 
very beginning, during the initial stages of system architecture, 
and built upon throughout the entire project lifecycle. 

► Some approaches emphasize overarching privacy protection 
guidelines, rules and laws that define the goals and outer 
boundaries for a system’s operations.  

► Other approaches are more focused on prescribing specific procedures that must be 
followed or processes used in order to protect personal privacy.   

► Still others are more focused on outcomes and measures, where decisions about the 
design, specifications, operations and procedures are left to administrators to decide, but 
where compliance and effectiveness are independently evaluated after a set period of time. 

Consideration of the questions outlined above should help the TAC decide which privacy protection 
approach is best suited for the California road charge pilot. 
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Section 3: 
Privacy Protections in 
California’s Road Charge Pilot 
Program 
To be discussed during Agenda Item #8 
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Introduction 
In this section we address the topic of privacy as it relates to road charging systems. The need to 
protect personal privacy has been discussed at TAC meetings. This section takes that discussion a 
step further. The two main objectives of this section are:  

1. To more formally introduce the privacy concepts and the legal underpinnings applicable in 
California; and  

2. To identify potential approaches for ensuring personal privacy is protected in the forthcoming 
California road charge pilot program. 

 
After first reviewing the specific privacy-related requirements contained in SB 1077, we will:  

► Define what is meant by personal privacy and how it relates to (but is distinct from) data 
security provisions; 

► Review federal and state constitutional provisions and emerging statutory policy responses 
aimed at privacy protection;   

► More closely examine privacy-related issues within the field of transportation: in-vehicle 
technologies, revenue collection, and vehicle data collection; and 

► Analyze potential privacy issues in the California road charge pilot system, and consider 
various privacy protection methods that could be incorporated into the road charge pilot 
program. 
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Scope of privacy protections considered this month 
This month we will focus strictly on the following personal privacy issues:  

► The type of personal private information that warrants the highest levels of protection;  
► How this personal information is collected in a road charge system;  
► How information relevant to assess the road charge is transmitted to the mileage 

accounting system; and  
► How this personal information is to 

be used in a road charge system. 

We do not specifically address information 
protection and data security measures (grey 
boxes), as these will be covered next month. 

Finally, privacy implications related to 
ensuring compliance and providing 
enforcement of the road charge will be 
addressed in the month of August. 

1	  -‐	  Type	  of	  
informa/on	  
required	  (PII) 	  	  

2	  -‐	  How	  PII	  is	  
collected	  

3	  -‐	  How	  PII	  is	  
transmi?ed	  

4	  -‐	  Use	  of	  PII	  Who	  has	  access	  to	  
PII	  

How	  PII	  is	  stored	  

How	  PII	  is	  
destroyed	  
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Protection of personal privacy: Senate Bill 1077 requirements (1/2) 
SB 1077 (2014), authorizing the California road charge pilot program, contains several provisions 
pertaining to personal privacy protections and the related topic of data security.  The statute requires: 

Legislative findings and declarations: 

► Privacy implications must be taken into account, especially with regard to location data. Travel 
locations or patterns shall not be reported, and legal and technical safeguards shall protect 
personal information.   

TAC’s pilot design recommendations must consider: 

► The necessity of protecting all personally identifying information used in reporting highway use; 

► The ease of re-identifying location data, even when personally identifiable information has been 
removed from the data; 

► Increased privacy concerns when location data is used in conjunction with other technologies; 
and 

► Public and private agency access, including law enforcement, to data collected and stored for 
purposes of the road charge to ensure individual privacy rights are protected pursuant to 
Section 1 of Article I of the California Constitution. 

 
Compiled Page # 254



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 3: 
Privacy Protections in California’s Road Charge Pilot Program 23 

Protection of personal privacy: Senate Bill 1077 requirements (2/2) 
California State Transportation Agency must implement a road charge pilot program that: 

► Collects a minimum amount of personal information including location tracking information, 
necessary to implement the road charge pilot program; 

► Ensures that processes for collecting, managing, storing, transmitting, and destroying data are 
in place to protect the integrity of the data and safeguard the privacy of drivers; and 

► Does not disclose, distribute, make available, sell, access, or otherwise provide for another 
purpose, personal information or data collected through the road charge program to any private 
entity or individual unless authorized by a court order, as part of a civil case, by subpoena 
issued on behalf of a defendant in a criminal case, by a search warrant, or in aggregate form 
with all personal information removed for the purposes of academic research. 

California State Transportation Agency must submit a report that discusses the issues of: 

► Privacy, including recommendations regarding public and private access, including law 
enforcement, to data collected and stored for purposes of road charging to ensure individual 
privacy rights are protected pursuant to Section 1 of Article 1 of the California Constitution; and 

► Data collection technology, including a discussion of the advantages and disadvantages of 
various types of data collection equipment and the privacy implications and considerations of 
the equipment. 
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What is meant by “privacy”? 
 
The concept of privacy tends to be highly subjective, meaning different things to different people 
depending upon the context. Attitudes and expectations about personal privacy, and what constitutes 
an invasion of personal privacy, vary not only among individuals, but also among generations, 
cultures and nations.   

To establish a common frame of reference for our analysis, we adopt the following working definition1 
of personal privacy: 

“Personal privacy is the condition of being protected from unwanted access by others – either 
physical access, personal information, or attention.” 

 

  

                                                
1 Adopted from “Privacy and the Limits of Law,” Ruth Gavison, Yale Law Journal, at page 428. (1980).  
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Three facets of personal privacy 
Each of these three facets of personal privacy – physical privacy, personal information privacy, 
and attention privacy – are described below. 

1.  Physical privacy involves unauthorized access into a person’s physical space, such as a 
person’s home, vehicle, or possessions. This aspect of privacy is mostly concerned with the methods 
used to collect information about a person.  An example of a violation of a person’s physical privacy 
would be placement of a tracking device onto a person’s vehicle without a proper warrant2.   

2.  Information privacy involves the unauthorized collection, use or sharing of data that is uniquely 
identifiable with a person, such as a person’s social security number, religious or political affiliations, 
sexual orientation, personal activities, etc. In the digital age, the potential for misuse of personal 
information is great, as information privacy involves not only the type of information collected, but 
also by whom, for what purposes, who has access to it, whether it is shared, whether it is accurate, 
how long it is retained, and how it is disposed of. A violation of information privacy would be collecting 
and selling information about a person’s pharmaceutical purchases without their consent3.   

3.  Attention privacy is violated by unauthorized monitoring of a person, whether or not personal 
information is gained. Examples include calling, peeping, watching, photographing, etc. Repeated 
unwanted auto-dialed calls (“robo-calls”) made without a person’s consent violate attention privacy.4   

                                                
2 U.S. v. Jones, 132 S. Ct. 945 (2012). 
3 In re Pharmatrak, Inc. Privacy Litig., 329 F.3d (1st Cir. 2003). 
4 Osorio v. State Farm Bank, F.S.B., 746 F.3d 1242 (2014). 
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Personal privacy and data security: related but different concepts 
Personal privacy and data security are related but distinct concepts.  
Transfer of private information does not necessarily constitute an intrusion 
of privacy. For example, a person might agree to release private information 
to another party for a specific purpose (say, someone who discloses their 
annual salary to a bank to qualify for a loan). Even though the bank now 
possesses sensitive personal information, privacy has not been 
compromised because access is not unwanted. However, if adequate data 
security protections are not in place, allowing unauthorized parties access to 
that same information, the owner’s personal privacy is then breached due to poor data security. 

The reverse of this situation can also be true: even if effective data security protections exist, if the 
original means of obtaining personal information is overly intrusive, personal privacy may be 
compromised. For example, if a law enforcement agency stores personal identifying information on 
computers that utilize the highest levels of encryption and access control policies, that data is 
considered secure. However, if the agency collected information by 
searching a person’s personal files without a search warrant, personal 
privacy has indeed been breached, even though the data is secure. 

The distinction between personal privacy and data security is 
highlighted here because the legal, technology and policy protections 
will be different for each.  Data security will be addressed in more detail 
at the June 2015 TAC meeting. 
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What is “Personally Identifiable Information” (PII)? 
This term is commonly used to describe information that can be used on its own or with other 
information to identify, contact, or locate a single person, or to identify an individual in context. 

Under California’s Online Privacy Protection Act (2003), PII is defined as “individually identifiable 
information about an individual consumer collected online by the operator from that individual and 
maintained by the operator in an accessible form, including any of the following: 

(1) A first and last name. 

(2) A home or other physical address, including street name and name of a city or town. 

(3) An e-mail address. 

(4) A telephone number. 

(5) A social security number. 

(6) Any other identifier that permits the physical or online contacting of a specific individual. 

(7) Information concerning a user that the Web site or online service collects online from the 
user and maintains in personally identifiable form in combination with an identifier described 
in this subdivision.” 

The protection of this type of information is of paramount concern. Other types of information that are 
less concerning are anonymized data and aggregated data where PII has been removed. 
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Federal privacy protections under the US Constitution 
Many people are surprised to learn that the US Constitution contains no explicit provisions 
guaranteeing a right to privacy. In fact, the word “privacy” cannot be found anywhere in the text.  
Instead, as with other constitutionally protected rights and activities, the legal basis for personal 
privacy has been developed through judicial decisions interpreting various constitutional provisions. 

At-a-Glance: Privacy Protections Derived from US Constitutional Provisions 

Constitutional Provision (summarized) Privacy Implication 

1st Amendment: right to free speech and freedom of 
assembly 

Privacy of beliefs 

4th Amendment: right against unreasonable search 
and seizure 

Privacy of person and possessions against 
unreasonable searches 

5th Amendment: privilege against self-incrimination Privacy of personal information 

9th Amendment: rights not enumerated are retained by 
the people 

General right of privacy beyond those derived from 
the Constitution 

14th Amendment: no deprivation of life, liberty or 
property without due process of law 

Right against government intrusion in matters of 
family, marriage and health. 

 
It is important to note that these provisions only act to protect persons from unwarranted 
governmental intrusions upon privacy. There is no US constitutional protection against invasion of 
personal privacy by individuals or non-governmental entities; those protections are covered by 
federal and state statutory law, or through case law (private tort actions).  
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Federal statutory privacy protections  
The scope of privacy protection derived from the US Constitution is limited. In order to more fully 
protect the public’s reasonable expectations for privacy, Congress, state legislatures and citizens 
voting directly have enacted a panoply of laws aimed at privacy protection.  

At the federal level, the Federal Privacy Act of 1974 (5 USC Sec 552a) regulates access to, and 
disclosure of, records of individuals held by federal executive and regulatory agencies. It requires 
such agencies, with some exemptions, to limit disclosure, provide access to the individual, and to 
apply the Federal Trade Commission’s Fair Information Practice Principles to such records containing 
personal information of individual U.S. citizens and legal alien residents.  

Other federal privacy-related statutes protect a wide range of citizens’ activities and interests: 

► Controlling the Assault of Non-Solicited 
Pornography and Marketing Act 

► Children’s Online Privacy Protection Act 
► Computer Fraud and Abuse Act 
► Computer Matching and Privacy 

Projection Act 
► Driver’s Privacy Protection Act  
► Electronic Communications Privacy Act 
► Family Educational Rights and Privacy 

Act 

► Fair Credit Reporting Act  
► Fair Debt Collection Practices Act  
► Federal Identity Theft and Assumption 

Deterrence Act 
► Financial Services Modernization Act 
► Health Insurance Portability and 

Accountability Act 
► Telephone Consumer Protection Act 
► Video Privacy Protection Act 
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Privacy protections under the California Constitution 
Given the limited nature of privacy protections afforded citizens under the US Constitution, California 
became the first state in the nation to establish an inalienable constitutional right to privacy: 

All people are by nature free and independent and have inalienable rights. Among these are 
enjoying and defending life and liberty, acquiring, possessing, and protecting property, and 
pursuing and obtaining safety, happiness, and privacy.  

 — Article 1 of Section 1, California Constitution 

Since its enactment, ten other states have adopted privacy-related provisions in their state 
constitutions. Florida, Hawaii, and Illinois state constitutions include specific provisions to protect the 
privacy of communications, and in September, 2014, Missouri enacted the nation’s first constitutional 
protection specifically for electronic communications 
or data.  
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California state statutes protecting personal privacy 
Advances in technology, software and the Internet have led to new and pervasive ways to collect, 
aggregate, disseminate—and sometimes misappropriate—private information. As a world leader in 
the development of new technologies and electronic services, and with 38 million people holding their 
inalienable right to privacy, California is at the crossroads of technology and personal privacy 
protection.   

As a result, California is widely considered the leading state in protecting personal privacy. The 
California State Department of Justice Privacy Enforcement and Protection web page lists 99 
statutory provisions that protect aspects of personal privacy, ranging from disclosure of Event Data 
Recorders (a.k.a. “automotive black boxes”), to sharing energy consumption data, to unsolicited 
commercial communications (a.k.a. “robo-calls”). 

The following California state laws are well recognized for establishing new privacy protections: 

► Online Privacy Protection Act, CA Business and Professions Code sec. 22575 (2003), the 
nation’s first law requiring persons, agencies and businesses to notify any California resident 
whose personal information may have been compromised; 

►  “Shine the Light” law, CA Civil Code sec. 1798.83 (2003), the nation’s first law regulating 
the sharing of personal information for marketing purposes; and 

► California “Automotive Black Box” law, CA Vehicle Code sec. 9950 (2003), that nation’s 
first law establishing a vehicle owner’s right to control data collected from automotive event 
data recorders. 
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The right to personal privacy is not absolute 
The privacy right does not always trump other governmental powers (e.g., the protection of public 
safety) or other personal rights (e.g., free speech). Constitutional framers, Congress, state 
legislatures and the judiciary have all taken a balancing approach to protecting privacy that involves 
(or requires) a weighing of personal rights and interests against compelling governmental or public 
interests. Some examples: 

► Protections are limited to the “reasonable” privacy expectations of society generally – not the 
subjective expectations of an individual person; 

► Searches can be conducted when probable cause exists and warrants issued;  

► First Amendment right to free speech may allow publication of certain private information; 

► Government has the power to enforce collection of taxes to provide for the general welfare; and  

► Personal Identifying Information (PII) may be disclosed when there are compelling public policy 
reasons for disclosure. 

 

 

 

 

!
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Privacy laws and relevant transportation technologies (1/4) 
The transportation system increasingly relies on new technologies and applications to manage traffic 
flows, provide motorist safety and pay for the upkeep of the system. High-resolution cameras, 
thermal imaging, radar, all-electronic toll transactions, and in-vehicle GPS-based navigation systems 
are just a few examples of emerging technologies that may raise privacy concerns related to the 
collection and use of personal data.  

Key privacy-related laws that could influence how a road charge might be collected in California are 
summarized below. 

1. Automotive Event Data Recorders (EDRs, “Black Boxes”), California Vehicle Code section 
9951.  California’s landmark legislation in 2003 requires auto manufacturers to disclose in 
the owner’s manual the presence of EDRs in their vehicles. It restricts use of EDR data to: 
the vehicle owner or persons authorized by the owner; response to a court order; use for 
improving vehicle safety; or for service and repair of the vehicle. Data retrieved (by 
automakers) for improving vehicle safety may not be released for any other purpose. If 
shared with other vehicle safety organizations, the owner’s 
personal information must be removed. 

► Pilot design take-aways: vehicle data belongs to the 
owner and can be shared only with the owner’s consent, 
with very limited exceptions – all related to achieving a 
public purpose (e.g., safety). 
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Privacy laws and relevant transportation technologies (2/4) 
2. Electronic Toll Collection (ETC) Systems, Streets and Highways Code section 31490. 

This 2013 California law requires any transportation agency that uses electronic toll 
collection systems to have a privacy policy regarding the collection and use of PII, and to 
conspicuously post its privacy policy on its Internet web site. Agencies are also prohibited 
from selling or sharing PII of customers. The law also sets time limits for the retention of toll 
transaction information before that data must be destroyed. 

► Pilot design take-aways:  PII may not be sold or shared by transportation agencies; that 
data must be destroyed after a set period of time; and a detailed privacy policy must be 
provided to ETC system users in a “conspicuous and meaningful” manner, including 
posting on their Internet web site. 
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Privacy laws and relevant transportation technologies (3/4) 
3. Location-Based Services (LBS).  This category of services and technologies includes 

global positioning systems (GPS), cell tower based identification, Wi-Fi triangulation, and 
Internet protocol (IP) address approximation. All involve the transmission of signals or data 
capable of revealing location and movement of an individual device (e.g., a cell phone, 
motor vehicle, etc.). Although bills aimed at protecting locational privacy have advanced in 
California’s legislative process (c.f., SB 34 of 2014), legislation broadly governing the use of 
location-based services has not yet been enacted. Therefore, locational privacy protections 
remain the domain of constitutional law, where cases have primarily dealt with law 
enforcement’s use of tracking devices and location data without consent or a warrant. 
California statutes place some restrictions on the use of locational data in certain contexts – 
specifically for the collection of road charges as provided for in SB 1077 (unless the motorist 
consents). 

► Pilot design take-aways: SB 1077’s 
requirement that travel locations and patterns 
not be reported in a road charge pilot system 
without motorist consent are the most 
protective provisions found in current law 
applicable to California (constitutional or 
statutory). 
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Privacy laws and relevant transportation technologies (4/4) 
4. Automated License Plate Recognition (ALPR) Systems.  These high-powered cameras 

use optical character recognition (OCR, software that turns images of numbers and words 
into digital letters and number) to read license plates on motor vehicles. Courts have upheld 
the use of ALPR systems, finding that there is no reasonable expectation of privacy in a 
license plate number. However, informational privacy concerns remain regarding the 
accuracy, use and sharing of license plate numbers when linked with driver records. While 
only Maine and New Hampshire have enacted laws specifically regulating the use of ALPRs, 
several states have laws generally related to information privacy that could extend to apply 
to license plate numbers and drivers’ records, including California’s Information Practices 
Act of 1977, California Civil Code section 1798. That law requires, among other things, that 
state agencies be legally authorized to collect the information, that such information be 
necessary to the agency’s duties, and that the public 
be informed of the collection activity. 

► Pilot design take-aways:  state agencies must be 
legally authorized to collect driver records and 
potentially, license plate numbers; collection of that 
information must be necessary for the agency’s 
duties; and the public must be informed of the 
collection activity.  
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Security by design: road charge privacy is enhanced with motorist 
options and choices 
It should be recognized that early TAC decisions to allow motorists (a) the option of paying for time 
instead of miles, and (b) choices for how mileage information will be collected, are two of the most 
powerful privacy protections that can be 
provided.5 Thus, the degree of privacy 
protections afforded in California’s pilot 
might be viewed from the overall system 
perspective, where the whole is greater 
than the sum of the individual parts, 
rather than focusing strictly on each 
individual operational concept or system 
component. 

Nonetheless, each component must be 
examined in greater detail and privacy 
protections bolstered where feasible.   

                                                
5 These design principles align with the views of FTC Chairwoman Edith Ramirez, who is a leading watchdog for privacy and data security 
practices.  C.f., “Internet of Things Demands Security by Design,” CIO.com, January 8, 2015. http://www.cio.com/article/2866679/security-
and-privacy/internet-of-things-demands-security-by-design.html 
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Analyzing individual Operational Concepts for potential privacy issues 
Personal privacy and data security are 
related concepts because poor data 
security can lead to a breach of personal 
privacy. However, for this month we are 
strictly focused on:  

(1) The type of Personally Identifying 
Information required to effectively 
conduct a road charge pilot;  

(2) How it will be collected;  
(3) How (and which) information is 

transmitted; and  
(4) How information is used. Issues more 

closely related to data security (grey 
boxes) will be addressed next month. 

 

 

The following pages describe potential concerns and measures for each operational concept in terms 
of these four personal privacy issues. 

1	  -‐	  Type	  of	  
informa/on	  
required	  (PII) 	  	  

2	  -‐	  How	  PII	  is	  
collected	  

3	  -‐	  How	  PII	  is	  
transmi?ed	  

4	  -‐	  Use	  of	  PII	  Who	  has	  access	  to	  
PII	  

How	  PII	  is	  stored	  

How	  PII	  is	  
destroyed	  
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Operational Concept: Time Permit 
Motorists buy time permits to drive an unlimited number of miles for a given period of time (such as a 
year, half-year, quarter, or month).[table] 

 Potential Privacy Concerns Potential Privacy Protection Measures 

Information Required (PII?) 
 

Same as existing vehicle registration 
(no new PII required) 

N/A 

Method of Collection 
 

No data collection required N/A 

Method of Reporting 
 

If electronic payments are allowed, 
data security is required  

Use secure e-commerce transaction 
technologies 

Use of Information 
 

No new concerns N/A 
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Operational Concept: Mileage Permit 
Roadway use is recorded by the vehicle’s odometer. It is manually reported by the motorist when 
buying a mileage permit, authorizing the vehicle to be driven on the roadway network for the 
purchased number of miles. 

 Potential Privacy Concerns Potential Privacy Protection Measures 

Information Required (PII?) 
 

Does vehicle mileage purchased 
constitute PII? 

Retain only ending mileage (e.g., 67,214 
miles) from last permit issuance. 

Method of Collection 
 

Odometer of owner’s vehicle – no new 
concerns. 

N/A 

Method of Reporting 
 

Some may feel a process to verify 
odometer reading at time of permit 
purchase is intrusive 

• Allow certified automotive service shops 
of owner’s choice to verify  

• Allow owner to submit smartphone photo 
as record of odometer reading 

Use of Information 
 

Mileage purchased reveals rough 
amount of driving by that vehicle 

• Retain only ending mileage (e.g., 67,214 
miles) from last permit issuance 

• Adopt laws/policies to protect mileage 
information from disclosure 

 

 

 
Compiled Page # 272



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 3: 
Privacy Protections in California’s Road Charge Pilot Program 41 

Operational Concept: Odometer Charge (pre-pay and post-pay) 
Roadway use is recorded by the vehicle odometer. Motorists report an odometer reading, either a 
reading made by the owner, or an authorized agent of the state can take the reading. If the motorist 
self-reports, this can be done by Internet, smartphone app, or mail-in postcard. 

 Potential Privacy Concerns Potential Privacy Protection Measures 

Information Required (PII?) 
 

Does annual miles driven constitute 
PII? 

Remove mileage reports from prior years. 
Retain only last reported and last verified 
odometer readings.  

Method of Collection 
 

Odometer of owner’s vehicle – no new 
concerns. 

N/A 

Method of Reporting 
 

Some may feel the process to verify 
odometer reading is intrusive. 

• Allow certified automotive service shops of 
owner’s choice to verify 

• Allow owner to submit smartphone photo 
as record of odometer reading 

Use of Information 
 

Odometer mileage reports reveal 
actual mileage driven during year.  

Adopt laws/policies to protect mileage 
information from disclosure 
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Operational Concept: Electronic Mileage Metering (no location data) 
An in-vehicle device measures the distance the vehicle drives and reports it to an account manager.  

 Potential Privacy Concerns Potential Privacy Protection Measures 

Information Required (PII?) 
 

Do periodic (e.g., monthly) reports of 
miles driven constitute PII? 

Require monthly mileage reports to be 
deleted from database after payment has 
been made, unless retention is authorized 
by owner 

Method of Collection 
 

Does plug-in mileage meter or in-
vehicle telematics record other data? 

Mandatory, clear conspicuous disclosure of 
data collected by devices 

Method of Reporting 
 

Electronic transmission of mileage 
data accessible by 3rd parties? 

Adopt robust information and data security 
standards 

Use of Information 
 

Will information be shared with 3rd 
parties (e.g., insurers)? 

Prohibit data sharing without express written 
consent of owner 
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Operational Concept: Electronic Mileage Metering (with general location) 
An in-vehicle device measures the distance a vehicle drives on taxable roadways and reports the 
taxable mileage to an account manager. 

 Potential Privacy Concerns Potential Privacy Protection Measures 

Information Required (PII?) Location data is recorded when 
vehicle crosses taxing boundary 
Is date and time of crossing 
boundaries recorded? 

Data collected should be minimum amount 
necessary to compute taxable miles. For 
example, only miles driven within the taxing 
district and date would be recorded. Out-of-
district mileage, time of trip, elapsed time, 
etc. not recorded. 

Method of Collection GPS, Wi-Fi, cell-tower, automated 
readers may be viewed as invasive by 
some people 

• Allow non-location based options for 
motorists to report mileage 

• Offer motorists the choice of technology 
with the ability to turn GPS and other 
location technologies off when they wish  

Method of Reporting Electronic transmission of general 
location data accessible by 3rd 
parties?  

Require encryption of both mileage and 
general location data 

Use of Information Even general location data might be 
combined with other information to 
calculate approximate locations or 
travel routes 

• Require all location data to be 
anonymized for any interstate tax 
reconciliation; 

• Require account service providers to 
delete all (aggregated) mileage 
information after road charges have been 
paid. 
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Proposed process for considering and adopting privacy protections 
Different strategies can be taken to protect privacy in California’s road charge pilot program. The 
following privacy protection approaches are derived from state and federal laws, privacy protection 
proposals, technology organizations that have taken assertive stances on protecting privacy, and 
program evaluation and audit techniques. 

These alternative approaches are summarized to help the TAC quickly recognize the primary 
features of each.  The intent is to help facilitate TAC decision-making. One or more approach can be 
adopted; or if the TAC prefers, they are free to select individual elements from among the 
approaches for inclusion in their privacy protection recommendation. 

 
 

!

►  Consider: Privacy Protection approaches (next page) 
►  Select: one or more approach (or customize by selecting and 

combining specific measures from different approaches) 
►  Adopt: motion to incorporate chosen Privacy Protect 

approach(es) 

 
Compiled Page # 276



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 3: 
Privacy Protections in California’s Road Charge Pilot Program 45 

Summary of privacy protection approaches 
Below is a high-level summary of the four different approaches that can be adopted by the TAC. 
More specific details for each are found in the pages that follow.  

Approach 1: Governance Approach 

Adopt specific California Road Charge Privacy 
Protection Principles. All aspects of the pilot 
program must conform to the Principles. 

Approach 2: Specifications Approach 

Adopt specific privacy protection measures to be 
applied to each operational concept (e.g., time 
permit, mileage permit, odometer read, etc.). 

Approach 3: Accountability Approach 

Evaluate (and/or audit) the performance of the pilot 
project against specific privacy evaluation criteria 
and plan measures to address any shortcomings 
discovered. This could include: 
► Evaluation of the pilot project operations; and/or  
► Evaluation of the entire program, including the 

adequacy of the privacy protections themselves. 

Approach 4: Legal Protection Approach 

Recommend model administrative rules and model 
legislative provisions that can be tested during the 
pilot program and potentially enacted for any future 
road charge program. 

 

 
Compiled Page # 277



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 3: 
Privacy Protections in California’s Road Charge Pilot Program 46 

Approach 1: Road Charge Privacy Protection Guiding Principles (1/2) 
This approach is a holistic governance approach that requires the TAC to adopt high-level Privacy 
Protection Guiding Principles that will in turn govern all decisions throughout the entire road charge 
program lifecycle: design, implementation, operations and transition (i.e., winding down). The 
following draft is offered as a starting point for TAC consideration: 

DRAFT California Road Charge Privacy Protection Guiding Principles 

1. The Road Charge pilot must at all times recognize and respect an individual’s interests in 
privacy and information use.  

2. The Road Charge must offer motorists a time-based system of paying for road use, as an 
alternative payment method for individuals concerned about payment based on miles driven. 

3. The Road Charge must allow motorists choice in how mileage will be reported. 

4. The Road Charge system must be designed, implemented and administered in a manner 
transparent to the public and to individual motorists. 

5. The Road Charge system must comply with applicable federal and state laws governing 
privacy and information security. 

6. Personally Identifying Information required for the Road Charge system shall not be 
disclosed to any persons or entities without motorists’ consent, specific statutory authority, 
appropriate legal process, or emergency circumstances as defined in law. 
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Approach 1: Road Charge Privacy Protection Guiding Principles (2/2) 
7. The Road Charge system shall not collect information beyond what is needed to properly 

calculate, report and collect the road charge, unless the motorist provides his or her consent. 

8. Road Charge system data retained beyond the period of time necessary to ensure proper 
mileage account payment must have all personally identify information removed, and may 
only be used for the public purposes (i.e., improve the safety of the traveling public). 

9. Motorists who chose to release personally identifying information must provide consent in a 
clear, unambiguous and expressed manner. 

10. The Road Charge system must not require use of specific locational information, including 
specific origins or destinations, travel patterns or times of travel. 

11. The Road Charge system must allow the motorist access to all personal data collected to 
review it for accuracy, and to ensure only data required for proper accounting and payment 
of road charges is being collected. 

12. If a motorist discovers errors in the collection or accounting for road charges, the Road 
Charge account manager must investigate all potential errors and make all corrections as 
identified by the motorist.  
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Approach 2: Specifications Approach (1/2) 
This approach is focused on providing specific instructions for Road Charge design, implementation 
and operations.  

Concerns Regarding Physical Privacy … Possible Remedies… 

Plug-in mileage meter or in-vehicle telematics 
may record other data… 

► Mandatory, clear conspicuous disclosure of 
data collected by devices 

Use of GPS, Wi-Fi, cell tower, automated 
license plate readers…  

► Allow non-location based options for motorists 
to report mileage 

► Offer motorists ability to turn GPS and other 
location technologies off when desired 

Verification of odometer reading by 
government… 

► Allow certified automotive service shops of 
owner’s choice to verify, as alternative to 
government agency verification.  

► Allow owner to submit smartphone photo as for 
odometer reading 

 
Concerns Regarding Informational Privacy… Possible Remedies… 

Purchase of mileage…  ► Retain only ending mileage from last purchase.  
Disclosure of annual miles driven…  ► Adopt data retention policy that requires 

removal of mileage reports after a specific 
period of time (e.g., 48 months). 

 ► Retain only last reported and last verified 
odometer readings 
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Approach 2: Specifications Approach (2/2) 
 
Concerns Regarding Informational Privacy… Possible Remedies… 

Disclosure of monthly mileage reports…  ► After payment made, delete mileage reports 
from data base  

Disclosure of location data when vehicles cross 
tax boundary…  

► Minimum amount necessary to compute 
taxable miles; only aggregated miles are 
transmitted to avoid possibility of re-tracing 
travel patterns or locations. 

Disclosure of date and exact times that vehicles 
cross tax boundary…  

► “                   “ 

Unauthorized third parties can access electronic 
transmission of mileage data… 

► Adopt robust data security and access control 
measures. 

Odometer mileage reports reveal actual mileage 
driven during year…. 

► Adopt laws/policies to protect mileage 
information from  
disclosure 

Information will be shared with 3rd parties (e.g., 
insurers) without consent of motorist… 

► Prohibit data sharing without express consent 
of owner 

General location data might be combined with 
other information to calculate approximate 
locations or travel routes… 

► Require all location data to be anonymized and 
aggregated if needed for interstate tax 
reconciliation; 

 ► Allow owners ability to delete all in-jurisdiction 
location data stored within their account after 
road charges have been paid 
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Approach 3: Accountability Approach 
The focus of this approach is to evaluate the Road Charge pilot program’s performance against a set 
of specific privacy protection criteria. At a minimum, evaluation criteria should assess performance of 
the pilot relative to federal and state laws applicable to privacy, including SB 1077. Additionally, the 
TAC could adopt other privacy criteria for evaluation, such as those proposed in Section 5 on page 
100.  Those criteria evaluate:  

► Achievement of privacy goals;  
► The sufficiency of the measures used to protect privacy; and 
► The outcomes from the program – whether motorists perceived their privacy being 

protected. 

If a road charge system were implemented in California in the future, beyond the pilot, this approach 
could be applied and carried out periodically (e.g., biennially). In a full program, additional evaluation 
processes might be employed. 
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Approach 4: Legal Protection Approach 
The Legal Protection Approach would influence the design, implementation and operations of the 
Road Charge program primarily through model regulation (agency rules) or legislation (state laws) 
proposed for enactment. The TAC would develop model administrative rules or state statutes 
specifically to protect privacy in California’s Road Charge program. If the model rules or law is not 
enacted prior to commencing pilot project activities, the TAC could nonetheless adopt those same 
provisions as contained in the model rules or laws as privacy protection measures to be simulated 
during road charge pilot operations. Below are some key provisions the TAC may wish to use as a 
framework for proposed state legislation: 

► Incorporate key provisions found in the Electronic Toll Collections law (see Appendix 2-A for 
details). 

► Incorporate key provisions found in SB 34 (2014) by Sen. Hill, related to use of locational data 
(see Appendix 2-B for details). 

► Incorporate key provisions found in SB 1077, authorizing the Road Charge pilot program 
(pages 22-23 of this section). 

► Incorporate best practices from other jurisdictions that have specific privacy protections in a 
road charge program (to be determined from further research). 

If the TAC chooses this approach, model provisions can be drafted and made available for adoption 
and use by the TAC during the pilot; if proven effective, the model provisions could be proposed for 
adoption in any future road charge system. 
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Section 4: 
Introduction to the Business 
Case Analysis of Road 
Charging in California 
To be discussed with Agenda item #9 
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This section provides an introduction to the business case analysis for 
road charging in California 
This briefing book covers introductory topics related to the business case analysis for road charging. 
Some of this information is intended as background for a TAC decision point at the May meeting 
regarding types of vehicles to include in the road charging pilot test. Other information is intended to 
lay a foundation of knowledge for TAC discussion of other decision points in future months. Below is 
a summation of the key contents of this section of the briefing book: 

► First, we introduce the business case analysis framework for California’s road charge effort 
more generally, including a summary of objectives, activities, and expected outputs. 

► Next, we present relevant information to support the question facing the TAC in May: which 
vehicles to include in the pilot test? 

► Finally, the appendix includes elements of the business case analysis of other utilities, 
transportation, and road charge systems to provide benchmarks for California’s efforts. It 
also provides a high-level summary of fuel tax collection mechanism and costs. 
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The business case analysis will inform several TAC decision points 
The project team will provide outputs from the business case as they become available to inform TAC 
decision points. We begin in this briefing book with background to inform one question the TAC will 
address at the May meeting: 

► What types of vehicles should be included in the pilot? 

In future months, the business case will provide additional information related to the following TAC 
decision points: 

► What mileage measurement and reporting method(s) are most promising? An initial 
recommendation was made in April, but the committee can revisit this recommendation at 
any point up to and including its final recommendations in September. The project team 
aims to assess the relative costs of the various methods for presentation at the June 
meeting. 

► How many participants should be involved in the pilot? The TAC will address this 
question in June. 

► How should participants be distributed throughout the state? The TAC will address this 
question in June. 

Before delving into background material to help frame this month’s questions, in the following pages 
we begin by first introducing the business case analysis framework. 
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What is a business case analysis? 
A business case analysis provides financial information (costs and revenues) to justify or guide a 
business or policy decision, such as an investment, modernization effort, new procedure, or 
organizational change. For California’s Road Charge pilot program, the business case analysis will 
produce analytical tools and results to guide technical and policy choices, beginning with the TAC’s 
pilot design recommendations. 

► For the TAC, the business case analysis will provide the following: 
> Assessment of recent and projected revenues from fuel taxes and weight fees, broken 

down by vehicle class. 
> Information about the expected costs to administer the various operational concepts for 

road charging, including manual and automated alternatives and operational details such 
as payment types and frequencies. 

> Other inputs as appropriate to inform TAC decision points. 
► In future phases, the business case will provide the following: 

> Information about the cost of road charging, including implementation, operational, and 
administrative costs under various policy, transition, and organizational scenarios. 

> Analysis of costs and revenues based on the pilot experience. 
► CalSTA can use the information from the business case analysis to provide the California 

Legislature and Governor with tools and information to generate revenue and cost forecasts 
to inform decisions beyond the pilot, such as whether and how to transition to road charges, 
how to set rates, and an organizational framework for implementing the program, which are 
considerations generally beyond the scope of the TAC.. 
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Business case analysis focuses on net revenue, which requires 
consideration of gross revenues, leakage, and collection costs 

Net revenue = Gross revenue – leakage – cost of collection 
Given the importance of sustainable revenue as an underlying objective of California’s Road Charge 
pilot program, it is important to speak in terms of net revenue. The simple equation above specifies 
how to calculate net revenue: 

► Gross revenue is the total expected collections from road charging, calculated by 
multiplying the number of miles driven by all subject vehicles the corresponding per-mile 
rate. Gross revenue is a theoretical value in the sense that a road charging system will never 
actually collect gross revenue due to leakage. 

► Leakage represents the portion of expected gross revenue that never materializes due to 
the following three factors: deliberate evasion, negligence, and system errors. 

► Cost of collection is a measure of the total expenditure required to collect road charges. 
► Net revenue remains after subtracting leakage and cost of collection from gross revenues. 

Net revenue is the amount actually available from road charges and should be the value on 
which to focus when comparing policy alternatives. 
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Gross revenue depends on the vehicles included in a road charge, how 
many miles they drive, and the rates they are charged 
Gross revenue depends on the three factors summarized below: 

► Which vehicles are included in the road charge? There are many ways to approach this 
question: include all vehicles, include only gasoline vehicles, include only light vehicles, etc. 
Fulfilling the objective of road charging – fair, sustainable revenue – is contingent on the 
types of vehicles charged. Therefore, it is important for the TAC to recommend which types 
of vehicles the pilot program should focus on. We explore this question in more detail ahead. 

► How many miles will they drive? Predicting vehicle miles traveled (VMT) is a challenging 
task subject to the typical pitfalls of any type of economic forecasting. In future analyses, we 
propose to adopt a range of VMT scenarios and illustrate the differences between road 
charging and fuel taxes under each scenario. 

► What rate should vehicles be charged? We propose to address this question in future 
analyses by assuming a range of rates for illustrative and analytical purposes. 
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Leakage includes deliberate evasion, which can take many forms 
Gross revenue must be adjusted downward to reflect “leakage.” The chief source of leakage is 
evasion, which can be either outright avoidance of charges or attempts to reduce the charges owed. 
Depending on the operational concept, motorists might attempt to evade road charging in a number 
of ways. The business case will estimate both revenue losses due to evasion and enforcement costs 
to reduce evasion (enforcement options are scheduled for discussion at the August TAC meeting). 

Operational concept Potential evasion methods Example enforcement options 

Time permit ► Failure to register vehicle in California Roadside6 

Mileage permit ► Failure to register vehicle in California 
► Odometer tampering to reduce mileage 
► Over-running mileage on permit 

Roadside, audits, and periodic 
certified odometer readings 

Odometer charge 
(pre- or post-pay) 

► Failure to register vehicle in California 
► Odometer tampering to reduce mileage 

Roadside, audits and periodic 
certified odometer readings 

Automated reporting 
with no location 

► Failure to register vehicle in California 
► Device tampering 

Roadside, tamper-evident 
devices, automated fraud event 
reporting, audits Automated reporting 

with general location 
► Failure to register vehicle in California 
► Device tampering to reduce mileage or 

misrepresent location as tax-exempt 

                                                
6 “Roadside” refers to traffic enforcement, during which officers enforce such requirements as vehicle and driver registration and insurance. 
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Leakage (continued) also includes negligence and system errors 
Negligence can be deliberate or unintentional. For purposes of the business 
case analysis, we will attempt to categorize and estimate negligence that 
leads to revenue losses. Examples of negligence could include the following: 

► Failure to register a vehicle in California within the time frame 
prescribed 

► Failure of a subject vehicle to enroll in road charging and/or select a 
mileage measurement method 

► Non-functional odometer (under an odometer charge or mileage 
permit operational concept) 

► Non-functional mileage meter (under an automated operational concept) 
► Failure to report mileage in a manner and time frame prescribed for the motorist’s chosen 

reporting method 
► Errors in reporting the odometer reading (under an odometer charge operational concept) 
► Failure to make a payment on time, including, for example, due to non-sufficient funds 

A final source of revenue leakage is system errors. This category of revenue leakage is not the fault 
of the subject motorist. Examples of system errors include the following: 

► Incorrect odometer reading by a certified agent of the state (under an odometer charge or 
mileage permit operational concept) 

► Flaws in the mileage meter, mileage information transmittal, or other system features 
► Billing or administrative errors by the commercial or state agency account manager 
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Collection costs encompass several categories 
As with any metering and billing system, there are several categories of administrative and collection 
costs to consider for Road Charging. For purposes of developing an internally consistent analysis 
framework, we propose the following categorization of costs: 

► Operations includes all operational aspects of Road Charging, including account 
management, customer service, invoicing, payment transaction processing, agency 
oversight of private account managers, private account manager fees paid by the state (if 
any), inventory management and distribution of technology, and mileage meter 
telecommunications. 

► IT includes information technology costs incurred in the delivery and management of the 
Road Charging system, including primarily back office equipment and software. 

► Audit includes time and materials of staff devoted to auditing Road Charge accounts, 
including any analytics undertaken to make audits more effective. 

► Enforcement includes any direct costs incurred by law enforcement as well as agency 
enforcement costs for activities such as collections of bad debt and slow pay accounts, 
administrative hearings, and enforcement of contractual requirements of private account 
managers. 

► Communications includes costs associated with information distribution to the public to 
raise awareness of the program. 

► Program management reflects overall program management costs such as program 
executive and administrative salaries and other overhead not captured in other categories. 
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Other important costs may not be incurred directly by agencies in the 
administration and collection of Road Charges 
Agency cost of collection and administration, as described above, is a direct and largely measurable 
cost associated with Road Charging. There are other, less direct costs that are more difficult to 
measure. Examples include the following: 

► Cost of compliance includes the costs in both time and money incurred by motorists to 
fulfill their obligations under a road charge. This includes, for example, the time and cost to 
install equipment (one-time cost for individuals opting for technology-based reporting 
methods), review and pay bills, and troubleshoot (e.g., interactions with customer service). 

► Cash flow cost is unlikely to be a major cost. However, should California opt to implement a 
largely post-pay version of road charging, this represents a shift away from the pre-pay 
nature of fuel taxes. Transitioning from one method (pre-pay fuel tax) to another (post-pay 
road charge) could result in a one-time gap in cash flow, leading to short-term borrowing, 
which has measurable costs associated with it. There are ways to avoid such costs, for 
example, by transitioning slowly to road charging and/or by keeping fuel taxes in place 
during a transition. 

► Acquisition/implementation costs include the one-time startup costs associated with 
implementing a road charge program. These include acquisition of software and hardware, 
contracting with account managers, providing public communications to raise awareness of 
the new policy, and other activities to support a transition toward road charging. 

For the TAC’s purposes, the latter two cost categories do not imminently figure into pilot design, but 
they may factor into evaluation considerations for the pilot. 
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The business case analysis will draw on data and forecasts from 
California agencies to the extent possible 
California agencies have provided a great deal of useful information thus far, and the project team will 
continue to work with agencies to gather data for the business case analysis. 

► Department of Motor Vehicles (DMV) has provided vehicle registry data, including a 
breakdown of vehicles by weight. 

► Board of Equalization (BOE) has provided historical fuel consumption and fuel tax revenues. 
► Air Resources Board (ARB) has provided both historical and projected vehicle fleet, fuel 

consumption, and vehicle miles traveled (VMT) data. 
► Caltrans has provided forecasts of VMT. 
► Department of Finance has provided economic indicators. 

All of the above mentioned agencies are also providing cost data to help the project team estimate 
administration and collection costs. 

National sources of data will be used to validate our assumptions. Sources include the following: 

► U.S. Energy Information Administration (EIA), which is an authoritative source of data on 
energy consumption, including fuel consumption, fuel economy, vehicle fleet, and VMT data 
and projections. 

► Federal Highway Administration (FHWA) provides data and forecasts of VMT. 
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The analysis framework accommodates future questions from policy 
makers 
The project team is constructing a flexible modeling tool that will allow analysts and decision makers 
the ability to assess the impacts of various road charging policy characteristics under various 
economic assumptions: 

► Policy inputs that the modeler may vary: 
> Subject vehicles: which vehicles are subject to road charges. 
> Per-mile rate(s): the per-mile rate charged to subject vehicles. 
> Per-gallon and weight fee rate(s): rates of existing fuel tax and weight fee mechanisms. 
> Rate indexing options: how the per-mile rate may change over time. 
> Enforcement options: how to enforce road charges against evasion and negligence. 
> Methods available: which operational concepts will be available to motorists with subject 

vehicles. 
> Private account managers: whether or not to include private account managers. 
> Transition strategies: how to transition the vehicle fleet to road charging. 

► Economic inputs that impact the economic context of the model: 
> Scenarios: varying growth rates of such factors as vehicles, VMT, fuel economy, and 

inflation. 
► Outputs designed to inform policy choices and road charging technical design: 

> Gross revenue by vehicle type: total revenue and revenue per mile driven. 
> Leakage: rates of road charge evasion as a function of enforcement approaches. 
> Cost of collection: total cost to the state of road charge administration and collection. 
> Net revenue by vehicle type: total net revenue and revenue per mile driven. 
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There are important caveats to the business case analysis 
 

“All models are wrong, but some are useful.” – George Box, Empirical Model 
Building and Response Surfaces 

 

The most important caveat is stated above. No model of a current or future trend is perfect, but the 
project team is aiming to build a flexible analysis tool that delivers outputs of high utility to users. 

► Since we cannot predict the future, we propose to use scenarios to create various possible 
future conditions. Scenarios are combinations of forecasts that allow modelers to do “if, 
then” analysis. 

► Estimating future cost of collection for road charging depends on a number of policy and 
technical assumptions such as the type of operational concepts offered, how many of each 
available concept motorists will choose, what technology will be available in the 
marketplace, and how California will engage with account managers under an open system 
framework to implement and operate the road charge system. 

► Cost estimates for the pilot program should not be seen as indicative of operational costs of 
a live system. Therefore, relatively higher costs for some prospective operational concepts 
should not necessarily be interpreted to discourage its testing. Likewise, relatively 
inexpensive operational concepts in a pilot environment do not necessarily indicate low 
costs to operate in a fully scaled live system. 
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Key outputs of the business case analysis for the TAC span several 
months 

► In this briefing book 
> Background on vehicle classification frameworks and revenue trends to inform the choice 

of vehicle types to include in the California pilot program 
> Benchmarking of collection costs from other transportation and utilities revenue systems 

in anticipation of next month’s presentation and discussion of collection costs 
► June briefing book 

> Estimated costs associated with various methods of road charge measurement and 
collection that the TAC is considering 

► August briefing book 
> Updated estimated costs associated with various methods of road charge measurement 

and collection that the TAC is considering 
> Estimated costs associated with various methods of enforcement the TAC is considering 

for the pilot 
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TAC decision point for May meeting: what type of vehicles should be 
included in the pilot? 
Having introduced the business case analysis 
framework, we turn now to the particular question of 
which vehicles to include in the pilot test. There are 
several reasons the TAC is addressing this question: 

► SB 1077 does not specify which types of 
vehicles to include in the pilot program, but 
delegates pilot design to the TAC. 

► With over 30 million registered vehicles in 
California, there is tremendous diversity in 
vehicle technology, size, weight, and purpose. Some vehicles may be more appropriate to 
consider for road charging than others. 

► Many competing vehicle typologies exist such that it is common even for transportation 
subject matter experts to confuse vehicle types among themselves. 

► There may be limitations on the number of vehicles that can be tested in a pilot program, so 
narrowing the field will help to focus the resources of the effort on the vehicles for which road 
charging is most appropriate. 

► In June, the TAC will consider how many vehicles to test and how to allocate participants 
geographically across California. By first identifying the types of vehicles to include, it will be 
simpler to take on other questions of narrowing and allocating the pilot dimensions. 

► The decision has implications for other aspects of the project, including technical design, 
procurement, more detailed business case analyses, evaluation, and communications. 
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A coherent vehicle classification framework is an important organizing 
principle for the business case analysis and for the pilot  
Speaking in consistent terms about vehicles is critical to addressing 
the question of which ones to include in the pilot. There are many 
ways to classify vehicles, and many classification frameworks 
available. Below are some examples of the dimensions along which 
vehicles can be classified: 

► Make – the manufacturer of the vehicle 
► Model – the model name of the vehicle 
► Model Year – the year in which the vehicle was made 
► Engine Size – the size of the engine 
► Fuel Type – the type of fuel the engine uses 
► Fuel Economy – the EPA-estimated combined miles per gallon of the vehicle 
► Weight – gross vehicle weight rating (GVWR), which is the curb weight of the vehicle 

(empty) plus the maximum allowable load. 
► Commercial – whether or not the vehicle is registered and used for commercial purposes 

We propose to focus on five dimensions of interest: weight, fuel type, age, fuel economy, and 
commercial vs. non-commercial. 
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The 8-class weight classification framework allows us to make best use 
of data from Caltrans, DMV, and ARB 
The 8-class framework is explicitly based on weight, which allows for clear, quantitative distinctions 
between vehicles that are or are not subject to road charging. 

► LDVs are commonly referred to 
as “passenger cars” or simply 
“cars.” LDVs also include the 
truck sub-categories of light-duty 
pickup trucks, SUVs, and vans. 

► MDVs include a wide range of 
vehicles from large vans and 
heavy-duty pickups to box 
trucks (e.g., UPS and FedEx 
delivery vehicles), small buses, 
and single-unit trucks. 

► HDVs include tractor-trailers, 
motor coaches, transit buses, 
dump trucks, and other heavy-
duty trucks, many commonly 
referred to as “trucks” or 
“semis.” 

Category Class Weight (lbs. GVWR) 

Light-duty 
vehicles 
(LDVs) 

1 <6,000 

2A 6,001-8,500 

2B 8,501-10,000 

Medium-
duty 
vehicles 
(MDV) 

3 10,001-14,000 

4 14,001-16,000 

5 16,001-19,500 

6 19,501-26,000 

Heavy-duty 
vehicles 
(HDVs) 

7 26,001-33,000 

8 >33,000 

 
Compiled Page # 300



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 4: 
Introduction to the Business Case Analysis of Road Charging in California 69 

Examples of vehicles by weight class 
The image below illustrates examples of the types of vehicles within each weight class. 
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2015-2040 forecast of revenue per mile driven, by vehicle weight class 
The tables below summarize revenue per mile driven from existing California state fuel taxes and 
weight fees, by vehicle weight class, over the period 2015-2040 based on current tax rates and U.S. 
Energy Information forecasts of national vehicle stock on-road MPG, and mileage. 
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2015-2040 forecast of revenue per mile driven, by vehicle weight class 
(continued) 
The charts on the previous page reflect several underlying trends that are affecting fuel tax revenues. 

► Federal CAFE standards through Model Year 2025 apply only to LDVs (Classes 1 and 2A). 
Improvements in fuel economy are the principal driver behind declining fuel tax revenues. 

► The forecasts above are based on national assumptions about improvements in vehicle fuel 
economy. It is likely that California would outpace national fuel economy averages for 
several reasons, especially considering that the forecasts above do not account for zero 
emission vehicle (ZEV) objectives such as those in place in California. In short, for 
California, the decline on Classes 1 and 2A is likely to be steeper. 

► Although CAFE standards were recently implemented for MDVs and HDVs, they are less 
aggressive than LDV standards, and they last only through Model Year 2018. This, 
combined with California’s tiered system of weight fees for heavy vehicles, keeps MDV and 
HDV revenues from fuel taxes and weight fees relatively flat per mile driven over the 
forecast period. 
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Weight-related factors to consider 
In addition to the revenue trends under the current system of fuel taxes and 
weight fees presented above, there are other factors to consider in deciding 
which vehicles to recommend for inclusion in the road charge pilot test 
based on weight. 

► Testing operational concepts on LDVs is a distinct proposition from 
testing operational concepts on MDVs or HDVs, given the variance 
in operational characteristics, enforcement mechanisms in place, 
and other regulations that apply. In some respects, mileage 
reporting for HDVs is actually simpler and less costly than it is for 
LDVs, given the existence of schemes like the International Fuel Tax Agreement and 
International Registration Plan, which requires all interstate trucks over 26,000 pounds to 
report mileage traveled by jurisdiction. In other respects, the technology, operational, and 
enforcement aspects of HDV road charge tests could be more costly due to the specialized 
recruitment effort as well as higher equipment, installation, and reporting costs. 

► Given the variance in the effective per-mile rate under fuel taxes between LDVs and HDVs, 
as well as the generally accepted notion that HDVs incur more cost responsibility per mile 
driven than LDVs, it would be important to consider whether and how to vary the per-mile 
rate by vehicle weight class in a pilot program. 

► Other factors unrelated to the business case, such as policy, operations, and 
communications, may also factor into the decision of whether to include all or some portion 
of the vehicle fleet in road charge testing based on weight. 
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Classifying vehicles by fuel type is increasingly complex 
The majority of vehicles fall into two categories of fuel type: gasoline and diesel. However, the 
emergence of electric vehicles, alternative fuels, and hybrids complicates the classification.. We 
propose the following for purposes of the business case analysis: 

► Gasoline vehicles encompass most LDVs, some MDVs, and very few HDVs. We also 
include in this category vehicles that run on closely related fuel types such as ethanol, 
methanol, E-85, M-85, and gasohol that are similarly taxed. 

► Diesel-powered vehicles include very few LDVs, some MDVs, and most HDVs. We also 
include in this category vehicles that run on closely related fuel types such as biodiesel and 
other organic oils that are similarly taxed. 

► Natural gas (liquid or compressed) is increasingly popular for MDVs and HDVs, and a 
handful of LDVs, principally trucks. 

► Battery electricity is emerging as a popular fuel type, with prominent examples such as the 
Nissan Leaf and vehicles made by Tesla Motors. 

► Hybrids encompass a range of vehicle types that combine two or more fuel types, including 
the following examples: 
> Gasoline-electric cars such as the Toyota Prius 
> Plug-in gasoline-electric cars such as the Chevy Volt. 
> Diesel-LNG or “dual fuel” trucks. 
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Fuel-type-related factors to consider 
It is conceivable to limit the road charge to vehicles of a certain fuel type, such as gasoline or diesel. 
If this approach is taken as a means of approximating LDVs, it should be noted that not all gasoline 
vehicles are LDVs, and not all diesel vehicles are HDVs. Based on data from ARB, we estimate the 
following as of 2015: 

► Less than 0.5% of LDVs in Class 1 and Class 2A are diesel, and less than 0.5% are electric. 
The remainder are gasoline-powered cars. 

► About 80% of LDVs in Class 2B are gasoline, and the remainder are diesel. 
► About 90% of vehicles in classes 3-6 (MDVs) are gasoline, with the remainder running on 

diesel. 
► About 98% of HDVs run on diesel. 

There are relatively few alternative fuel vehicles in California today, including electric and CNG/LNG 
vehicles. Plug-in hybrid electric (PHEV) and battery electric (BEV) vehicles together make up less 
than 100,000 of California’s registered vehicles. 

Due to the ongoing evolution in vehicle fuel types, it is important to choose a vehicle fuel type 
classification framework that can accommodate major possible shifts in fuel type for a long-term 
business case analysis. 
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Classification of vehicles by age is based on Model Year 
Classifying the age of a vehicle by Model Year seems simple 
and straightforward enough, but the challenge is that 
manufacturer definitions of Model Year do not coincide 
necessarily with one another, nor with calendar years, 
government fiscal years, or other standards. 

Historically, Model Year vehicles become available for 
consumers in the last quarter of the preceding year (e.g., 1970 
Model Year vehicles became available on October 1, 1969). In 
recent decades, however, automakers have begun to introduce 
vehicles earlier, such that some 2016 Model Year vehicles were 
available for purchase in the U.S. as early as January 2015. 

We propose to adopt the definition in U.S. statute used by the EPA as follows: “the manufacturer's 
annual production period (as determined under § 85.2304) which includes January 1 of such 
calendar year, provided, that if the manufacturer has no annual production period, the term “model 
year” shall mean the calendar year. 
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Age-related factors to consider 
► The chart at right illustrates the 

EPA-rated fuel economy in MPG 
for new vehicles purchased in 
California from Model Years 1990 
through 2015, for vehicle classes 
1 and 2A (passenger cars), based 
on data from ARB. The overall 
trend is relatively flat over this 
time period, in line with the 
absence of CAFE standards 
during this time frame. There is 
no substantial variation in the 
average MPG of cars over the past 25 years in California. 

► Some operational concepts required an OBD-II port, a special data port only available on 
cars manufactured after 1996. Vehicles manufactured before 1996 will not be eligible for 
automated mileage reporting using mileage meters. Including such vehicles could raise the 
cost of a program by required special dispensation for owners of such vehicles. 

► Almost all operational concepts require an odometer reading at least once, and several 
required repeated odometer readings. Older vehicles are more likely to have mechanical 
odometers and/or odometers that have worn with age. This could increase the cost of 
operating a pilot test (and ultimately a road charging program) due to the need to establish 
alternative mechanisms for such participants. 
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EPA’s MPG ratings form the basis of classifying vehicle by fuel economy 
EPA provides the most comprehensive and consistent set of fuel economy estimates for LDVs based 
on a combination of lab testing and real-world driving conditions. EPA “window sticker” MPG ratings 
(MPG ratings required to be displayed by auto 
dealers) provide both a “city” and “highway” 
estimate, the former based on typical city driving 
conditions (e.g., low speeds, frequent stops, and 
congestion) and the latter based on typical 
highway driving conditions (e.g., higher speeds 
and infrequent stops). EPA averages the city and 
highway ratings into a “combined” rating based on 
information about the actual amount of driving 
done by motorists across the country. 

Note that EPA ratings are distinct from CAFE 
ratings. CAFE “compliance” values are lab values 
determined by the National Highway Transportation Safety Administration (NHTSA), responsible for 
implementing CAFE standards. CAFE compliance MPG values do not translate to “real-world” MPG 
values estimated by the EPA. For example, NHTSA’s CAFE standard of 60 MPG for “small footprint” 
passenger cars in 2025 translates to a combined EPA window sticker value of 43 MPG. 
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Fuel economy-related factors to consider 
The current fuel tax system results in a higher effective 
per-mile tax on vehicles with low MPG relative to vehicles 
with high MPG. The chart at right summarizes the 
relationship between MPG (horizontal axis) and effective 
cost per mile in gasoline taxes (based on present 
combined state of California rate of $0.30 cents per 
gallon). A vehicle averaging 15 MPG pays 2 cents per 
mile driven, while a vehicle averaging 50 MPG pays only 
0.6 cents per mile driven. 

If selecting vehicles based on MPG it is important to 
relate the current effective rate paid in fuel taxes to any 
proposed per-mile rate for road charging. 
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Commercial vs. non-commercial vehicles 
California statutes define commercial vehicles as the following: 

► Buses 
► For-hire passenger cars such as taxis and limousines 
► Any “motor truck” primarily used to transport property 
► Pickup trucks (unless equipped with a permanent camper over the bed), station wagons, 

SUVs, and truck/SUV crossovers (e.g., Chevy Avalanche) with the ability to transport cargo 
► Tow trucks 
► Truck-tractors 
► Water-well drilling rigs 
► Yard trucks 
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Commercial vs. non-commercial factors to consider 
There are several constraints that would suggest including all vehicles regardless of commercial 
status is preferable for the road charge pilot: 

► Many business vehicles are registered as commercials, so should the TAC decide to include 
businesses as among the participants in the pilot program, it would be difficult to do so 
unless commercial vehicles are likewise included. 

► Pickup trucks and SUVs in California are technically considered commercial vehicles, so 
again, should the TAC desire to include such vehicles in the road charge pilot, commercial 
vehicles should be included. 

On the other hand, most commercial vehicles are already required to pay higher registration fees 
(i.e., weight fees) than non-commercial vehicles. 
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What type of vehicles should be included in the pilot? Summary of 
considerations (1/2) 

► Pilot eligibility based on vehicle weight 
> Excluding HDVs would recognize that the revenue erosion trend caused by fuel economy 

is largely an LDV phenomenon, especially given weight fees in California for HDVs. 
> Including HDVs would require recruitment, communications, technical design, 

operational, and technology activities tailored to that segment of vehicles (as distinct from 
LDVs), which could raise the cost of implementing and running a pilot program. 

> Including HDVs could be an opportunity to examine the impact of road charges on HDVs 
should policy makers wish to consider it. 

> Any selection of pilot vehicles by vehicle weight should recognize the precise weight 
categories used by industry and DMV. 

► Pilot eligibility based on vehicle age 
> Limiting eligibility to newer vehicles could reduce or remove distinctions between newer 

and older model vehicles, especially for participants who would prefer to opt for 
technology-based approaches that require and OBD-II port and/or benefit from a 
functional digital odometer. 

> Excluding older model vehicles might reduce opportunities to test how owners of such 
vehicles would react to and adapt to road charging operational choices, should policy 
makers desire to include them in a road charging system in the future. 
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What type of vehicles should be included in the pilot? Summary of 
considerations (2/2) 

► Pilot eligibility based on vehicle fuel type 
> Limiting the pilot to gasoline-only vehicles would make outright elimination of the gasoline 

tax collection more operationally feasible, thus simplifying the fuel tax credit process. 
> Because fuel types cut across weight categories, limiting the pilot to certain types of 

vehicles does not necessarily simplify inclusion or exclusion of vehicles by weight (e.g., 
many LDVs run on diesel, while some MDVs and HDVs run on gasoline) 

► Pilot eligibility based on vehicle fuel economy 
> From a purely financial perspective, limited eligibility to higher MPG vehicles would 

maximize revenues by keeping low MPG vehicles on the fuel tax while transitioning 
higher MPG vehicles to a higher effective per-mile rate through road charging. 

> Determining MPG of vehicles as the basis for inclusion or exclusion is inconsistent since 
actual on-road performance often differs from EPA estimates. 

> Implementing vehicle registry systems to dynamically determine MPG and assign 
vehicles to road charges or fuel taxes (one or the other) would be an additional system 
cost to consider for the pilot. 

► Pilot eligibility based on commercial vs. non-commercial status 
> Excluding commercial vehicles would technically exclude even light-duty pickups, SUVs, 

and station wagons from participation. 
> Including commercial vehicles and 

 
Compiled Page # 314



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 4: 
Introduction to the Business Case Analysis of Road Charging in California 83 

What type of vehicles should be included in the pilot? Examples of 
potential answers 
The list below summarizes key dimensions of vehicle classification and several examples of sub-
classes within each dimension. At its May meeting, the TAC will have an opportunity to discuss and 
decide which class or classes to recommend for pilot testing. Note that the TAC can decide on a 
class for more than one dimension (e.g., all vehicles newer than Model Year 1996). 

► Weight-based pilot eligibility examples 
> All vehicles except motorcycles 
> All LDVs (10,000 pounds GVWR or less) 
> All Class 1 and Class 2A vehicles (vehicles less than or equal to 8,500 pounds GVWR) 

► Age-based pilot eligibility examples 
> Vehicles newer than Model Year 1996 (year OBD-II standard went into effect) 
> Vehicles newer than Model Year 2011 (year most recent CAFE standards took effect) 

► Fuel type-based pilot eligibility examples 
> All vehicles 
> Gasoline vehicles only 
> All non-diesel vehicles 

► Fuel economy-based pilot eligibility examples 
> All vehicles 
> All vehicles above statewide average MPG 

► Commercial vs. non-commercial status-based pilot eligibility 
> All vehicles 
> Non-commercial vehicles only 
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Section 5: 
Introduction to Pilot Evaluation 
Criteria 
To be discussed with Agenda item #10 
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TAC’s role in evaluation 
Evaluation is the measurement and analysis of the performance of a program, system or investment. 
The TAC’s role in the road charging pilot program evaluation is specified in Senate Bill 1077 as 
follows: 

► Section 3090(b): “The purpose of the technical advisory committee is to guide the 
development and evaluation of a pilot program to assess the potential for mileage-based 
revenue collection for California’s roads and highways as an alternative to the gas tax 
system.” 

► Section 3090(e): “The technical advisory committee shall study RUC alternatives to the gas 
tax… The technical advisory committee may also make recommendations on the criteria to 
be used to evaluate the pilot program.” 

To facilitate the TAC’s recommendations on evaluation criteria to be used in the pilot program, the 
remainder of this section provides background on evaluation guidelines, the process envisioned, and 
a starter list of criteria to consider. It is important to note that the TAC’s process of recommending 
evaluation criteria for the pilot program is distinct from the TAC’s previous efforts to develop and 
recommend pilot design parameters (such as operational concepts for mileage reporting). 

► In considering operational concepts for mileage reporting, the TAC evaluated concepts 
against criteria, many of which were specified in SB 1077, in March and April. 

► That earlier activity is separate and distinct from the activity of developing and 
recommending criteria against which to evaluate the actual pilot program as a whole, which 
will take place in May, June, and July. 
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Objectives and outputs of California road charge pilot program 
evaluation 
For the development of California’s road charging pilot program, the evaluation workstream includes 
the following objectives and outputs: 

Objectives of the Road Charging evaluation workstream 

► Provide the TAC background information and structure for developing and recommending 
evaluation criteria in accordance with SB 1077, which gives the TAC the opportunity to 
“make recommendations on the criteria to be used to evaluate the pilot program” [Sec. 
3090(e)]. 

► Provide CalSTA structure and guidance for implementing the pilot program evaluation and 
for approaching ongoing program evaluation. 

Outputs of the Road Charging evaluation workstream 

► June 2015: Evaluation criteria for the pilot, based on TAC recommendations. 
► September 2015: A strategy for CalSTA for evaluating the road charging pilot program 

based on the TAC’s recommendations. 
► September 2015: An actionable plan for evaluating the pilot program that forms the basis of 

a statement of work for an independent evaluator. 
► January 2016: Procurement of an independent evaluator to carry out the evaluation of the 

pilot test according to the criteria recommended by the TAC and the corresponding strategy 
and plan. 
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Process for evaluation strategy and planning 

 

► Criteria are the standards against which the pilot program will be evaluated. Developing 
these criteria is the focus of TAC evaluation activities from May-July 2015. 

► The strategy incorporates criteria into the overall process for pilot development, 
implementation, and reporting. The strategy will continue to guide evaluation activities 
through the end of the pilot program. 

► The plan reflects both the criteria and the strategy. The efforts will culminate in a plan by 
September 2015 to facilitate procurement of an independent evaluator by January 2016. 
 

Define	  Evalua/on	  Criteria	  
(TAC	  Recommenda/ons)	  

DraV	  Evalua/on	  
Strategy	  

Create	  Pilot	  Evalua/on	  
Plan	  

Procure	  Independent	  
Evaluator	  

May-‐Jul	  2015	   Jul-‐Sep	  2015	   Aug-‐Sep	  2015	   Oct	  2015-‐Jan	  2016	  
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Evaluation terminology 
Evaluation terminology is often a source of confusion due to the many words that can describe the 
same or substantially similar concepts. The list below is intended to clarify terminology, to facilitate 
discussions about evaluation activities for California’s Road Charge pilot program. 

► Goal: intended result or outcome of an effort, program, or project. 
> Example: a fair, sustainable revenue source for California transportation. 
> Synonyms: objective, aim, end, purpose, intention, target. 

► Criterion: a standard against which to judge performance (note: can be qualitative or 
quantitative; precise or vague).  
> Examples: user friendliness, ease of recording, adequacy of privacy protection. 
> Synonyms: metric, benchmark, norm, principle. 

► Measure: a calculation, measurement, or observation that indicates the value of a 
performance parameter (note: can be qualitative or quantitative; binary, discrete, or 
continuous). 
> Examples: number of options offered, user opinions of ease of use. 
> Synonyms: gauge, index, barometer, indicator. 

► Method: the means by which a measure is calculated. 
> Example: user surveys, interviews, quantitative data collection and analysis, consensus-

based discussion. 
> Synonyms: way, approach. 

To summarize: in the pilot test, evaluators will use methods to calculate measures to assess 
performance against criteria to determine how well the test achieves goals. 
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Example of the evaluation process (1/2) 
The graphic below illustrates an example of how goals, criteria, measures, and methods relate. For 
example, if a goal is to “allow user choice” in mileage recording and reporting methods, then a 
corresponding criterion for that goal could be “market availability of methods.” In order to assess 
performance against this criterion, a measure could be “number of methods available in the pilot.” 
Finally, monitoring and counting the reporting methods available at various points during the pilot is a 
way to calculate the measure. 

 

Goal: allow user choice 

Criterion: market availability of 
mileage recording/reporting 

methods 

Measure: number of 
methods available in pilot 

Method: monitor & 
count methods 

available in 
pilot 
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Example of the evaluation process (2/2) 
Another example to illustrate the evaluation process is presented below based on the goal of 
providing pilot participants with low-cost compliance options. 

 

Goal: provider users with low-cost compliance 
options 

Criterion: cost to user of recording 
and reporting highway use 

Measure: money and time 
spent by users complying with 

road charge pilot 

Method: survey pilot 
participants about 

time and cost 
to comply 
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Targets are not part of the road charging pilot evaluation 
Missing from the typology presented above is the concept of targets.  

Targets are a desired value for each measure, whether quantitative or qualitative. For example, using 
the example goal of “allow user choice” and corresponding measure of “number of methods available 
in the pilot,” one could establish a target for the measure such as “more than 1,” or “4 or more.” If a 
measure meets or exceeds the target, it indicates successful performance relative to the criterion, 
thus suggesting that the corresponding goal is being achieved. 

For purposes of the pilot program, however, the Legislature has neither established nor delegated the 
task of establishing performance targets. This is appropriate for an experiment such as the road 
charging pilot, in which new concepts and policies are being tested. Targets are more appropriate for 
an operational or permanent system, when policy makers and agencies strive to improve system 
performance by reaching and exceeding targets. 

Therefore, the evaluation effort of the pilot program focuses not on particular targets but rather on 
establishing an assortment of goals and evaluation criteria, along with corresponding measures and 
methods to assess them. Policy makers can use the information from the evaluation results in part to 
assess the desirability of moving forward and, in the future, potentially establishing targets. 
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Guidelines for developing and selecting evaluation criteria 
Below are several proposed guidelines for developing and selecting evaluation criteria. They are 
intended to provide a framework for creating and judging prospective evaluation criteria. TAC 
members are invited to suggest additional guidelines or consider variations on these guidelines. 
Evaluation criteria should accomplish the following: 

► Meet policy objectives and stakeholder needs, 
► Be measureable (qualitatively or quantitatively) within the scope of the pilot, 
► Provide useful feedback to policy decision makers, 
► Provide useful feedback to potential road charging implementers and administrators, 

including potential private sector partners, 
► Be useful beyond the pilot phase for potential ongoing evaluation of a live system, 
► Build on criteria used in other innovative transportation policy initiatives, and 
► To the extent possible, avoid conflict or large overlaps, which could cause confusion. 
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Sources of evaluation criteria 
There are many sources of evaluation criteria. In 
developing a starter list of criteria, the project team 
consulted the following sources: 

► SB 1077. The legislation suggests a number of 
evaluation criteria. While none is dictated (rather, 
the TAC has latitude to recommend criteria), 
many of the criteria could prove useful. 

► CTIP White Paper. The Road Charging 
“principles” laid out in the California 
Transportation Infrastructure Priorities working 
group white paper can also serve as evaluation 
criteria. 

► Similar programs in California. These include 
Caltrans ongoing agency performance 
measurement, High Speed Rail, and tolling 
initiatives. 

► Similar programs elsewhere. New Zealand’s 
ongoing programmatic evaluation of road charging and Oregon’s road charging pilot test 
evaluation provided useful inputs. 

In addition to these sources, it is anticipated that TAC deliberations as well as and feedback from the 
outreach to general public and stakeholders will produce additional criteria to consider. 
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Process for developing evaluation criteria 
The recommendation of evaluation criteria to CalSTA for use in the pilot test is something the TAC 
may wish to consider. The following pages contain proposed goals and evaluation criteria developed 
by the project team based on the inputs and guidelines outlined in the preceding pages. The purpose 
of these criteria is to give the TAC a starting point for discussions and deliberations. 

The proposed evaluation criteria are organized into 8 categories: 

1. Revenue. Criteria related to the ability of road charging to serve as a suitable replacement 
revenue source for fuel taxes. 

2. Cost. Criteria related to the costs associated with administering and collecting road charges, 
both from a user perspective and an agency perspective. 

3. Operations. Criteria related to how well road charge collections operate, both from 
customer and agency perspectives. 

4. User Experience. Criteria related to how users interface with the road charging system. 
5. Privacy. Criteria related to privacy protection measures built into the road-charging program. 
6. Data Security. Criteria related to security of data collected, transmitted, stored, and used by 

the road-charging program. 
7. Equity. Criteria related to the equity, perceived and real, along several dimensions, of road 

charging. 
8. Communications. Criteria related to communications with pilot participants and the public 

during the test period. 
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Categories of goals and evaluation criteria 
The table below summarizes the categories of evaluation, including the number of goals and criteria 
proposed below for each category. The TAC is free to propose new goals and criteria, or to eliminate 
goals and criteria proposed here. 

Category Number of goals Number of 
evaluation criteria 

1. Revenue 4 5 
2. Cost 4 5 

3. Operations 6 12 
4. User Experience 6 11 
5. Privacy 5 7 
6. Data Security 4 6 

7. Equity 7 8 
8. Communications 1 3 
Total 37 57 

 
The pages that follow outline each individual goal and evaluation criterion, organized by category, 
including a reference to the source of each goal, if derived from CTIP or SB 1077. Goals without a 
corresponding source were derived from other literature on evaluation. 
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1. Revenue criteria 
Goals Source Evaluation Criteria 

Create a stable revenue 
stream 

 Revenue stability (at constant rate) over 
various time periods 

Difference in revenue between Road 
Charges and fuel tax 

Generate adequate revenue 
for infrastructure needs 

 Difference between revenue collected and 
road use costs imposed, relative to the 
fuel tax system of revenue collection 

Avoid double taxation CTIP Number of taxes or charges paid by 
motorists 

 

 
Compiled Page # 328



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #5 

Section 5: 
Introduction to Pilot Evaluation Criteria 97 

2. Cost criteria 
Goals Source Evaluation Criteria 

► Administer Road Charges 
efficiently 

► Incorporate cost 
efficiencies where 
available 

► SB 1077 (f)(4) 
 

► CTIP 

Cost of administering Road Charge 
collection 

Difference between expected and realized 
revenue 

Provide users with low-cost 
compliance options 

SB 1077 (f)(3) Cost to user of recording and reporting 
highway use 

Implement projects on time 
and on budget 

 Deviation(s) from schedule 

Deviation(s) from budget 
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3. Operations criteria 
Goals Source Evaluation Criteria 

► Be easy to administer 
► Clearly identify 

responsibilities 

► SB 1077 (f)(4) 
► CTIP 

Ease of administering collection of Road Charges 

Adherence to operations responsibility matrix 

► Maintain compliance 
► Be enforceable 

► SB 1077 (f)(5) 
► CTIP 

Effectiveness of methods for maintaining compliance 
Resistance of methods to tampering and fraud 

Quality/accuracy of road use data reported 
Have neutral or efficient 
behavior impacts 

 Changes in individual road use behavior 
Changes in collective road use behavior 
Changes in individual road use beliefs 

Changes in collective road use beliefs 
Integrate with other 
charges 

CTIP Ease of administering interoperability with other jurisdictions 

Collect all charges owed  Difference between expected and realized revenue per mile 

Be compliant with 
financial guidelines 

 Auditability of accounts 

Auditability of account managers 
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4. User experience criteria 
Goals Source Evaluation Criteria 

Administer Road Charges 
effectively 

 Ease of recording and reporting highway use 

Quality/accuracy of highway use data reported 

Allow user choice CTIP User acceptance of methods available 

Market availability of methods 

Keep pace with change CTIP Adaptability of methods 

Ability of methods to incorporate other services 

Provide methods that are 
available, adaptable, reliable, 
and secure 

SB 1077 (f)(1) IT availability of methods 

Reliability of methods 

Security of methods 

Be transparent about how 
charge works 

 User understanding of system, including choices, 
operations, and invoices 

Do not negatively impact safety  Incidence of safety issues related to Road Charging 
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5. Privacy criteria 
Goals Source Evaluation Criteria 

Honor personal privacy CTIP User perception of privacy protections 

Protect personally-identifiable 
information (PII) 

SB 1077 (f)(2) Sufficiency of PII protection measures 

Ensure identify protection using 
location data even after removal of 
PII 

SB 1077 (f)(6) Sufficiency of identify protection using 
location data after PII removal 

Ensure privacy protection when 
using location data with other 
technologies 

SB 1077 (f)(7) Sufficiency of privacy protection 
measures when using location data with 
other technologies 

Protect privacy pursuant to Article I 
Section 1 of the California 
Constitution with respect to data 
access by public agencies (including 
law enforcement) and private firms 

California 
Constitution and  
SB 1077(f)(8) 

Sufficiency of privacy protection 
measures re: California Constitution 

Appropriateness of data retention 

Compliance of data retention 

Respect user privacy trade-offs  User valuation of privacy 
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6. Data security criteria 
Goals Source Evaluation Criteria 

Honor personal privacy (data 
security) 

CTIP User perception of data security 

► Ensure data are secure 
from external breaches 

► Ensure data are secure 
from internal breaches 

► Ensure data are secure 
from abuse based on 
internal process exposure 

 Ability of system to withstand breaches of 
attacks 

Protection of data 

Availability of data for appropriate and 
necessary uses 

Conformity with relevant ISO 9000 data 
security standards 

Conformity with relevant ISO 27001 data 
security standards 
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7. Equity criteria (with respect to fuel taxes) 
Goals Source Evaluation Criteria 

Be fair and equitable CTIP User perception of equity 

Preserve or improve horizontal 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
distance traveled 

Road Charges and compliance costs incurred, by 
vehicle type 

Preserve or improve vertical equity 
(relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
household income 

Preserve or improve inter-temporal 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by age 

Preserve or improve spatial equity 
(relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
location: North/South, urban/rural, in-state/out-of-state 

Preserve or improve procedural 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
method chosen 

Reasonably accommodate all users  Accommodation of all users 
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8. Communications criteria 
Goals Source Evaluation Criteria 

Engage the public meaningfully  Opportunities for participant feedback 

Opportunities for general public feedback 

Quality of public interactions 
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Next steps on evaluation for TAC members: May, June and July 
► What to expect at the May TAC meeting: 

> The project team will present proposed evaluation criteria. 
> TAC members will discuss the material. 
> TAC members will provide feedback and direction on proposed criteria. 
> The project team will request any further feedback from TAC members. 

► What to expect at the June TAC meeting: 
> The project team will present updated evaluation criteria based on TAC member 

feedback received at the May meeting and through any individual follow-up comments. 
> TAC members will discuss the material and begin a process to decide the evaluation 

criteria to recommend. 
► What to expect at the July TAC meeting: 

> The project team will present recommended evaluation criteria based on TAC discussion 
and feedback at June meeting. 

> The TAC will discuss and recommend final evaluation criteria. 
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Next steps for evaluation after the TAC recommends evaluation criteria: 
2015-2016 

► The project team will develop an evaluation strategy for the project based on the TAC’s 
recommended evaluation criteria. 

► The project team will outline an evaluation plan. 
► Caltrans will begin the process of procuring an independent evaluator for the pilot program, 

who will execute the evaluation plan using the TAC’s recommended evaluation criteria. 
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Appendix 1: 
Detailed Monthly Decision 
Schedule 
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May: Meeting #5 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Policy: Equity considerations 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What types (households, 
businesses, etc.) of participants 
should be included in the pilot? 

• What road usage mileage 
exemptions does the TAC 
recommend testing in the road 
charge pilot? 

Policy: Privacy measures 3090(f) 2, 6, 7, and 8: In studying the road charge 
alternatives… the TAC shall take the following 
into consideration: the necessity of protecting all 
personally identifiable information used in 
reporting highway use… the ease of re-
identifying location data… increased privacy 
concerns when location data are used in 
conjunction with other technologies… and public 
and private agency access. 

• What specific personal privacy 
protections should be used for 
the pilot? 

Business Case Analysis: 
Introduction and preliminary results 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following 
into consideration: the cost of recording and 
reporting highway use… and the cost of 
administering the collection of taxes and fees as 
an alternative to the current system of taxing 
highway use through motor vehicle fuel taxes. 

• What vehicles are included in 
the pilot—all vehicles or 
passenger vehicles only? 
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FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Evaluation Strategy: Introduction, 
alternative approaches, and 
possible criteria 

3090(e): The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the 
results of the pilot program] shall include… a 
discussion of [various evaluation criteria]. 

Informational item only 
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June: Meeting #6 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Revised draft 
pilot Concept of Operations 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot program… 
3090(f) 8: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
and public and private agency access… to data 
collected and stored for purposes of road charging. 

• What system data security 
requirements should be 
used for the pilot? 

Technical Design: Other pilot test 
design parameters 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot program… 

• How many participants 
should be involved in the 
pilot? 

• How should participants be 
distributed throughout the 
state? 

Business Case Analysis: Updated 
results based on initial TAC pilot 
design recommendations 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the cost of recording and reporting 
highway use… and the cost of administering the 
collection of taxes and fees as an alternative to the 
current system of taxing highway use through motor 
vehicle fuel taxes. 

Informational item only 

Evaluation Strategy: Evaluation 
criteria 

3090(e): The TAC may also make recommendations 
on the criteria to be used to evaluate the pilot 
program. 
3092(a) 1-11: … The [CalSTA] report [on the results 
of the pilot program] shall include… a discussion of 
[various evaluation criteria]. 

• What evaluation criteria 
does the TAC 
recommend for the pilot? 
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July: Meeting #7 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Communications: Telephone 
survey update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 

Communications: Focus groups 
update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 
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August: Meeting #8 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Draft final pilot 
Concept of Operations 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What type of enforcement and 
compliance activities should 
be demonstrated during the 
pilot? 

Business Case Analysis: 
Updated results based on updated 
TAC pilot design recommendations 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the cost of recording and reporting 
highway use… and the cost of administering the 
collection of taxes and fees as an alternative to the 
current system of taxing highway use through motor 
vehicle fuel taxes. 

Informational item only 

Organizational Design: Update 
from inter-agency work group 

3090(f) 4: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
the ease… of administering the collection of taxes 
and fees as an alternative to the current system of 
taxing highway use through motor vehicle fuel 
taxes. 

Informational item only 
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September: Meeting #9 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Evaluation Strategy: Evaluation 
criteria selection and strategy 
guidance 

3090(e): The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the 
results of the pilot program] shall include… a 
discussion of [various evaluation criteria]. 

• Finalize evaluation criteria 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Communications: Review of TAC 
public engagement efforts 

3090(e): The TAC shall gather public comment 
on issues and concerns related to the pilot 
program… 

• Has the TAC adequately 
gathered and considered public 
comment on issues related to the 
pilot program and addressed 
them? 

Report to CalSTA: Outline of 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

Informational item only 
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October: Meeting #10 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Review of draft 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on report outline 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

 

 

 

November: Meeting #11 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Draft final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on draft report 
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December: Meeting #12 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: CalSTA review 
and comments on 
recommendations report 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
Section 3091: Based on the recommendations of 
the [TAC], [CalSTA] shall implement a pilot 
program to identify and evaluate issues related to 
the potential implementation of a [road charge] 
program. 

• Adopt final report on 
recommendations to CalSTA 
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Summary of Topics that Satisfy Statutory TAC Requirements 
3090 SECTION TOPICS THAT WILL INFORM TAC DISCUSSION AND DECISIONS 

(e) Study road charge alternatives Policy, Technical Design, Business Case Analysis, Organizational Design 

(e) Recommend pilot design alternatives Policy, Technical Design, Report to CalSTA 

(e) Gather public comment on issues & concerns Communications and Public Involvement 

(e) Recommend evaluation criteria Evaluation Strategy, Report to CalSTA 

(f) (1) Availability Technical Design 

(f) (1) Adaptability Technical Design 

(f) (1) Reliability Technical Design 

(f) (1) Security Technical Design 

(f) (2) Necessity of protecting PII Policy, Technical Design 

(f) (3) Ease of recording & reporting highway use Technical Design  

(f) (3) Cost of recording & reporting highway use Business Case Analysis 

(f) (4) Ease of administering collection of charges Organizational Design, Technical Design 

(f) (4) Cost of administering collection of charges Business Case 

(f) (5) Effective methods of maintaining compliance Technical Design, Organizational Design 

(f) (6) Ease of re-identifying location data Technical Design, Policy 

(f) (7) Privacy concerns when using location data with 
other technologies 

Technical Design, Policy 

(f) (8) Public & private agency access to data Organizational Design, Technical Design, Policy 
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Appendix 2: Relevant Driver 
Privacy Laws and Legislation  
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Appendix 2-A: California’s landmark automotive “black box” law, 
California Vehicle Code section 9951  
Click here for link to law 

VEHICLE CODE - VEH  

DIVISION 3.6. VEHICLE SALES [9950 - 9993]  ( Division 3.6 added by Stats. 1970, Ch. 1246. )   

CHAPTER 1. Advertising, Brochures, and Manuals [9950 - 9955]  ( Chapter 1 added by Stats. 
1970, Ch. 1246. ) 

9951.   

(a) A manufacturer of a new motor vehicle sold or leased in this state that is equipped with one or more recording 
devices commonly referred to as “event data recorders (EDR)” or “sensing and diagnostic modules (SDM),” shall 
disclose that fact in the owner’s manual for the vehicle. 
(b) As used in this section, “recording device” means a device that is installed by the manufacturer of the vehicle and 
does one or more of the following, for the purpose of retrieving data after an accident: 
(1) Records how fast and in which direction the motor vehicle is traveling. 
(2) Records a history of where the motor vehicle travels. 
(3) Records steering performance. 
(4) Records brake performance, including, but not limited to, whether brakes were applied before an accident. 
(5) Records the driver’s seatbelt status. 
(6) Has the ability to transmit information concerning an accident in which the motor vehicle has been involved to a 
central communications system when an accident occurs. 
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(c) Data described in subdivision (b) that is recorded on a recording device may not be downloaded or otherwise 
retrieved by a person other than the registered owner of the motor vehicle, except under one of the following 
circumstances: 
(1) The registered owner of the motor vehicle consents to the retrieval of the information. 
(2) In response to an order of a court having jurisdiction to issue the order. 
(3) For the purpose of improving motor vehicle safety, including for medical research of the human body’s reaction to 
motor vehicle accidents, and the identity of the registered owner or driver is not disclosed in connection with that 
retrieved data. The disclosure of the vehicle identification number (VIN) for the purpose of improving vehicle safety, 
including for medical research of the human body’s reaction to motor vehicle accidents, does not constitute the 
disclosure of the identity of the registered owner or driver. 
(4) The data is retrieved by a licensed new motor vehicle dealer, or by an automotive technician as defined in Section 
9880.1 of the Business and Professions Code, for the purpose of diagnosing, servicing, or repairing the motor vehicle. 
(d) A person authorized to download or otherwise retrieve data from a recording device pursuant to paragraph (3) of 
subdivision (c), may not release that data, except to share the data among the motor vehicle safety and medical 
research communities to advance motor vehicle safety, and only if the identity of the registered owner or driver is not 
disclosed. 
(e) (1) If a motor vehicle is equipped with a recording device that is capable of recording or transmitting information as 
described in paragraph (2) or (6) of subdivision (b) and that capability is part of a subscription service, the fact that the 
information may be recorded or transmitted shall be disclosed in the subscription service agreement. 
(2) Subdivision (c) does not apply to subscription services meeting the requirements of paragraph (1). 
(f) This section applies to all motor vehicles manufactured on or after July 1, 2004. 
(Amended by Stats. 2004, Ch. 183, Sec. 350. Effective January 1, 2005.) 
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Appendix 2-B: California’s Electronic Toll Collection law, Streets and 
Highways Code section 31490 
Click here for link to law 

STREETS AND HIGHWAYS CODE SECTION 31490  

 31490 (a) Except as otherwise provided in this section, a transportation agency may not sell or otherwise provide to 
any other person or entity personally identifiable information of any person who subscribes to an electronic toll or 
electronic transit fare collection system or who uses a toll bridge, toll lane, or toll highway that employs an electronic 
toll collection system. 
(b) A transportation agency that employs an electronic toll collection or an electronic transit fare collection system shall 
establish a privacy policy regarding the collection and use of personally identifiable information and provide to 
subscribers of that system a copy of the privacy policy in a manner that is conspicuous and meaningful, such as by 
providing a copy to the subscriber with the transponder, electronic transit pass, or other device used as an electronic 
toll or transit fare collection mechanism, or, if the system does not use a mechanism, with the application materials. A 
transportation agency shall conspicuously post its privacy policy on its Internet Web site. For purposes of this 
subdivision, "conspicuously post" has the same meaning as that term is defined in paragraphs (1) to (4), inclusive, of 
subdivision (b) of Section 22577 of the Business and Professions Code.  
The policy shall include, but need not be limited to, a description of the following: 
   (1) The types of personally identifiable information that is collected by the agency. 
   (2) The categories of third-party persons or entities with whom the agency may share personally identifiable 
information. 
   (3) The process by which a transportation agency notifies subscribers of material changes to its privacy policy. 
   (4) The effective date of the privacy policy. 
   (5) The process by which a subscriber may review and request changes to any of his or her personally identifiable 
information. 
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(c) A transportation agency may, within practical business and cost constraints, store only personally identifiable 
information of a person such as, to the extent applicable, the account name, credit card number, billing address, 
vehicle information, and other basic account information required to perform account functions such as billing, account 
settlement, or enforcement activities. All other information shall be discarded no more than four years and six months 
after the billing cycle has concluded, the bill has been paid, and all toll or fare violations, if applicable, have been 
resolved. 
(d) A transportation agency shall make every effort, within practical business and cost constraints, to purge the 
personal account information of an account that is closed or terminated. In no case shall a transportation agency 
maintain personal information more than four years and six months after the date an account is closed or terminated. 
(e) (1) A transportation agency may make personally identifiable information of a person available to a law 
enforcement agency only pursuant to a search warrant. Absent a provision in the search warrant to the contrary, the 
law enforcement agency shall immediately, but in any event within no more than five days, notify the person that his or 
her records have been obtained and shall provide the person with a copy of the search warrant and the identity of the 
law enforcement agency or peace officer to whom the records were provided. 
   (2) This section does not prohibit a peace officer, as defined in Section 830.1 or 830.2 of the Penal Code, when 
conducting a criminal or traffic collision investigation, from obtaining personally identifiable information of a person if 
the officer has good cause to  believe that a delay in obtaining this information by seeking a search warrant would 
cause an adverse result, as defined in subparagraphs (A) to (E), inclusive, of paragraph (2) of subdivision (a) of 
Section 1524.2 of the Penal Code. 
(f) This section does not prohibit a transportation agency in subdivision (a) from providing aggregated traveler 
information derived from collective data that relates to a group or category of persons from which personally 
identifiable information has been removed. 
(g) This section does not prohibit a transportation agency, with respect to an electronic toll collection system, from 
providing the license plate number of an intermodal chassis to the owner of the chassis for purposes of locating the 
driver of the chassis in the event the driver fails to pay a toll. 
(h) This section, with respect to an electronic toll collection system, does not prohibit a transportation agency from 
sharing data with another transportation agency solely to comply with interoperability specifications and standards 
adopted pursuant to Section 27565 regarding electronic toll collection devices and technologies. A third-party vendor 
may not use personally identifiable information obtained under this subdivision for a purpose other than described in 
this subdivision. 
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(i) Subdivision (d) shall not prohibit a transportation agency, or its designee, from performing financial and accounting 
functions such as billing, account settlement, enforcement, or other financial activities required to operate and manage 
the electronic toll collection system or transit fare collection system. This section, with respect to electronic transit fare 
collection systems, does not prohibit the sharing of data between transportation agencies for the purpose of 
interoperability between those agencies. A third-party vendor may not use personally identifiable information obtained 
under this subdivision for a purpose other than as described in this subdivision. 
(j) This section does not prohibit a transportation agency from communicating, either directly or through a contracted 
third-party vendor, to subscribers of an electronic toll collection system or an electronic transit fare collection system 
about products and services offered by, the agency, a business partner, or the entity with which it contracts for the 
system, using personally identifiable information limited to the subscriber's name, address, and electronic mail 
address, provided that the transportation agency has received the subscriber's express written consent to receive the 
communications. 
(k) A transportation agency may not use a nonsubscriber's personally identifiable information obtained using an 
electronic toll collection or electronic transit fare collection system to market products or services to that 
nonsubscriber. This subdivision shall not apply to toll-related products or services contained in a notice of toll evasion 
issued pursuant to Section 23302 of the Vehicle Code. 
 (l) For purposes of this section, "transportation agency" means the Department of Transportation, the Bay Area Toll 
Authority, any entity operating a toll bridge, toll lane, or toll highway within the state, any entity administering an 
electronic transit fare collection system and any transit operator participating in that system, or any entity under 
contract with any of the above entities. 
(m) For purposes of this section, "electronic toll collection system" is a system where a transponder, camera-based 
vehicle identification system, or other electronic medium is used to deduct payment of a toll from a subscriber's 
account or to establish an obligation to pay a toll, and "electronic transit fare collection system" means a system for 
issuing an electronic transit pass that enables a transit passenger subscriber to use the transit systems of one or more 
participating transit operators without having to pay individual fares, where fares are instead deducted from the 
subscriber's account as loaded onto the electronic transit pass. 
(n) For purposes of this section, "person" means any person who subscribes to an electronic toll collection or 
electronic transit fare collection system or any person who uses a toll bridge, toll lane, or toll road that employs an 
electronic toll collection system. 
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(o) For purposes of this section, "personally identifiable information" means any information that identifies or describes 
a person including, but not limited to, travel pattern data, address, telephone number, email address, license plate 
number, photograph, bank account information, or credit card number. For purposes of this section, with respect to 
electronic transit fare collection systems, "personally identifiable information" does not include photographic or video 
footage. 
(p) For purposes of this section, "interoperability" means the sharing of data, including personally identifiable 
information, across multiple transportation agencies for the sole purpose of creating an integrated transit fare payment 
system, integrated toll payment system, or both. 
(q) (1) In addition to any other remedies provided by law, a person whose personally identifiable information has been 
knowingly sold or otherwise provided in violation of this section may bring an action to recover either actual damages 
or two thousand five hundred dollars ($2,500) for each individual violation, whichever is greater, and may also recover 
reasonable costs and attorney's fees.    (2) A person whose personally identifiable information has been knowingly 
sold or otherwise provided three or more times in violation of this section may bring an action to recover either actual 
damages or four thousand dollars ($4,000) for each individual violation, whichever is greater, and may also recover 
reasonable costs and attorney's fees. 
(r) Nothing in subdivisions (c) and (d) shall preclude compliance with a court order or settlement agreement that has 
been approved on or before April 25, 2010. 
(s) A transportation agency that employs an electronic toll collection or electronic transit fare collection system may 
impose an administrative fee on persons who use those systems in an amount sufficient to cover the cost of 
implementing this section. 
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Appendix 2-C: California SB 34 (2014), relating to ensuring locational 
privacy 
Click here for link to law 

BILL NUMBER: SB 34  INTRODUCED 

 BILL TEXT 

INTRODUCED BY   Senator Hill 

DECEMBER 1, 2014 

An act to amend Sections 1798.29 and 1798.82 of, and to add Title 1.81.23 (commencing with Section 1798.90.5) to 
Part 4 of Division 3 of, the Civil Code, relating to personal information.   

 LEGISLATIVE COUNSEL'S DIGEST 

     SB 34, as introduced, Hill. Automated license plate recognition systems: use of data. 

   (1) Existing law authorizes the Department of the California Highway Patrol to retain license plate data captured by 
license plate recognition (LPR) technology, also referred to as an automated license plate recognition (ALPR) system, 
for not more than 60 days unless the data is being used as evidence or for the investigation of felonies. Existing law 
prohibits the department from selling the data or from making the data available to an agency that is not a law 
enforcement agency or an individual that is not a law enforcement officer. 
   Existing law authorizes the department to use LPR data for the purpose of locating vehicles or persons reasonably 
suspected of being involved in the commission of a public offense, and requires the department to monitor the internal 
use of the data to prevent unauthorized use and to submit to the Legislature, as a part of the annual automobile theft 
report, information on the department's LPR practices and usage. 
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   This bill would impose specified requirements on an "ALPR operator" as defined, including, among others, ensuring 
that the information the ALPR operator collects is protected with certain safeguards, and implementing and 
maintaining specified security procedures and a usage and privacy policy with respect to that information. 
   The bill would require an ALPR operator that accesses or provides access to ALPR information to maintain a 
specified record of that access. 
   This bill would also require an "ALPR end-user," as defined, to implement and maintain a specified usage and 
privacy policy. 
   The bill would, in addition to any other sanctions, penalties, or remedies provided by law, authorize an individual 
who has been harmed by a violation of these provisions to bring a civil action in any court of competent jurisdiction 
against a person who knowingly caused that violation. 
   The bill would require a public agency that considers implementing a program to gather information through the use 
of an ALPR system to provide an opportunity for public comment at a regularly scheduled public meeting of the 
governing body of the public agency before it implements the program. 
   (2) Existing law requires any agency, and any person or business conducting business in California, that owns or 
licenses computerized data that includes personal information, as defined, to disclose in specified ways, any breach of 
the security of the system or data, as defined, following discovery or notification of the security breach, to any 
California resident whose unencrypted personal information was, or is reasonably believed to have been, acquired by 
an unauthorized person. Existing law defines "personal information" for these purposes to include an individual's first 
name and last name, or first initial and last name, in combination with one or more designated data elements relating 
to, among other things, social security numbers, driver's license numbers, financial accounts, and medical information. 
   This bill would include information or data collected through the use or operation of an automated license plate 
recognition system, when that information is not encrypted and is used in combination with an individual's name, in the 
definition of "personal information" discussed above. 
   Vote: majority. Appropriation: no. Fiscal committee: yes. 
State-mandated local program: no. 
  THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS: 
   SECTION 1.  Section 1798.29 of the Civil Code is amended to read:    1798.29.   
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   (a) Any agency that owns or licenses computerized data that includes personal information shall disclose any 
breach of the security of the system following discovery or notification of the breach in the security of the data to any 
resident of California whose unencrypted personal information was, or is reasonably believed to have been, acquired 
by an unauthorized person. The disclosure shall be made in the most expedient time possible and without 
unreasonable delay, consistent with the legitimate needs of law enforcement, as provided in subdivision (c), or any 
measures necessary to determine the scope of the breach and restore the reasonable integrity of the data system. 
   (b) Any agency that maintains computerized data that includes personal information that the agency does not own 
shall notify the owner or licensee of the information of any breach of the security of the data immediately following 
discovery, if the personal information was, or is reasonably believed to have been, acquired by an unauthorized 
person. 
   (c) The notification required by this section may be delayed if a law enforcement agency determines that the 
notification will impede a criminal investigation. The notification required by this section shall be made after the law 
enforcement agency determines that it will not compromise the investigation. 
   (d) Any agency that is required to issue a security breach notification pursuant to this section shall meet all of the 
following requirements: 
   (1) The security breach notification shall be written in plain language. 
   (2) The security breach notification shall include, at a minimum, the following information: 
   (A) The name and contact information of the reporting agency subject to this section. 
   (B) A list of the types of personal information that were or are reasonably believed to have been the subject of a 
breach. 
   (C) If the information is possible to determine at the time the notice is provided, then any of the following: (i) the date 
of the breach, (ii) the estimated date of the breach, or (iii) the date range within which the breach occurred. The 
notification shall also include the date of the notice. 
   (D) Whether the notification was delayed as a result of a law enforcement investigation, if that information is possible 
to determine at the time the notice is provided. 
   (E) A general description of the breach incident, if that information is possible to determine at the time the notice is 
provided. 
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   (F) The toll-free telephone numbers and addresses of the major credit reporting agencies, if the breach exposed a 
social security number or a driver's license or California identification card number. 
   (3) At the discretion of the agency, the security breach notification may also include any of the following: 
   (A) Information about what the agency has done to protect individuals whose information has been breached. 
   (B) Advice on steps that the person whose information has been breached may take to protect himself or herself. 
   (4) In the case of a breach of the security of the system involving personal information defined in paragraph (2) of 
subdivision (g) for an online account, and no other personal information defined in paragraph (1) of subdivision (g), the 
agency may comply with this section by providing the security breach notification in electronic or other form that 
directs the person whose personal information has been breached to promptly change his or her password and 
security question or answer, as applicable, or to take other steps appropriate to protect the online account with the 
agency and all other online accounts for which the person uses the same user name or email address and password 
or security question or answer. 
   (5) In the case of a breach of the security of the system involving personal information defined in paragraph (2) of 
subdivision (g) for login credentials of an email account furnished by the agency, the agency shall not comply with this 
section by providing the security breach notification to that email address, but may, instead, comply with this section 
by providing notice by another method described in subdivision (i) or by clear and conspicuous notice delivered to the 
resident online when the resident is connected to the online account from an Internet Protocol address or online 
location from which the agency knows the resident customarily accesses the account. 
   (e) Any agency that is required to issue a security breach notification pursuant to this section to more than 500 
California residents as a result of a single breach of the security system shall electronically submit a single sample 
copy of that security breach notification, excluding any personally identifiable information, to the Attorney General. A 
single sample copy of a security breach notification shall not be deemed to be within subdivision (f) of Section 6254 of 
the Government Code. 
   (f) For purposes of this section, "breach of the security of the system" means unauthorized acquisition of 
computerized data that compromises the security, confidentiality, or integrity of personal information maintained by the 
agency. Good faith acquisition of personal information by an employee or agent of the agency for the purposes of the 
agency is not a breach of the security of the system, provided that the personal information is not used or subject to 
further unauthorized disclosure. 
   (g) For purposes of this section, "personal information" means either of the following: 
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   (1) An individual's first name or first initial and last name in combination with any one or more of the following data 
elements, when either the name or the data elements are not encrypted: 
   (A) Social security number. 
   (B) Driver's license number or California identification card number. 
   (C) Account number, credit or debit card number, in combination with any required security code, access code, or 
password that would permit access to an individual's financial account. 
   (D) Medical information. 
   (E) Health insurance information.  
   (F) Information or data collected through the use or operation of an automated license plate recognition system, as 
defined in Section 1798.90.5.  
   (2) A user name or email address, in combination with a password or security question and answer that would 
permit access to an online account. 
   (h) (1) For purposes of this section, "personal information" does not include publicly available information that is 
lawfully made available to the general public from federal, state, or local government records. 
   (2) For purposes of this section, "medical information" means any information regarding an individual's medical 
history, mental or physical condition, or medical treatment or diagnosis by a health care professional. 
   (3) For purposes of this section, "health insurance information" means an individual's health insurance policy 
number or subscriber identification number, any unique identifier used by a health insurer to identify the individual, or 
any information in an individual's application and claims history, including any appeals records. 
   (i) For purposes of this section, "notice" may be provided by one of the following methods: 
   (1) Written notice. 
   (2) Electronic notice, if the notice provided is consistent with the provisions regarding electronic records and 
signatures set forth in Section 7001 of Title 15 of the United States Code. 
   (3) Substitute notice, if the agency demonstrates that the cost of providing notice would exceed two hundred fifty 
thousand dollars ($250,000), or that the affected class of subject persons to be notified exceeds 500,000, or the 
agency does not have sufficient contact information. Substitute notice shall consist of all of the following: 
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   (A) Email notice when the agency has an email address for the subject persons. 
   (B) Conspicuous posting of the notice on the agency's Internet Web site page, if the agency maintains one. 
   (C) Notification to major statewide media and the Office of Information Security within the Department of 
Technology. 
   (j) Notwithstanding subdivision (i), an agency that maintains its own notification procedures as part of an information 
security policy for the treatment of personal information and is otherwise consistent with the timing requirements of 
this part shall be deemed to be in compliance with the notification requirements of this section if it notifies subject 
persons in accordance with its policies in the event of a breach of security of the system. 
   (k) Notwithstanding the exception specified in paragraph (4) of subdivision (b) of Section 1798.3, for purposes of this 
section, "agency" includes a local agency, as defined in subdivision (a) of Section 6252 of the Government Code. 
  SEC. 2.  Section 1798.82 of the Civil Code is amended to read: 
   1798.82.  (a) A person or business that conducts business in California, and that owns or licenses computerized 
data that includes personal information, shall disclose a breach of the security of the system following discovery or 
notification of the breach in the security of the data to a resident of California whose unencrypted personal information 
was, or is reasonably believed to have been, acquired by an unauthorized person. The disclosure shall be made in the 
most expedient time possible and without unreasonable delay, consistent with the legitimate needs of law 
enforcement, as provided in subdivision (c), or any measures necessary to determine the scope of the breach and 
restore the reasonable integrity of the data system. 
   (b) A person or business that maintains computerized data that includes personal information that the person or 
business does not own shall notify the owner or licensee of the information of the breach of the security of the data 
immediately following discovery, if the personal information was, or is reasonably believed to have been, acquired by 
an unauthorized person. 
   (c) The notification required by this section may be delayed if a law enforcement agency determines that the 
notification will impede a criminal investigation. The notification required by this section shall be made promptly after 
the law enforcement agency determines that it will not compromise the investigation. 
   (d) A person or business that is required to issue a security breach notification pursuant to this section shall meet all 
of the following requirements: 
   (1) The security breach notification shall be written in plain language. 
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   (2) The security breach notification shall include, at a minimum, the following information: 
   (A) The name and contact information of the reporting person or business subject to this section. 
   (B) A list of the types of personal information that were or are reasonably believed to have been the subject of a 
breach. 
   (C) If the information is possible to determine at the time the notice is provided, then any of the following: (i) the date 
of the breach, (ii) the estimated date of the breach, or (iii) the date range within which the breach occurred. The 
notification shall also include the date of the notice. 
   (D) Whether notification was delayed as a result of a law enforcement investigation, if that information is possible to 
determine at the time the notice is provided. 
   (E) A general description of the breach incident, if that information is possible to determine at the time the notice is 
provided. 
   (F) The toll-free telephone numbers and addresses of the major credit reporting agencies if the breach exposed a 
social security number or a driver's license or California identification card number. 
   (G) If the person or business providing the notification was the source of the breach, an offer to provide appropriate 
identity theft prevention and mitigation services, if any, shall be provided at no cost to the affected person for not less 
than 12 months, along with all information necessary to take advantage of the offer to any person whose information 
was or may have been breached if the breach exposed or may have exposed personal information defined in 
subparagraphs (A) and (B) of paragraph (1) of subdivision (h). 
   (3) At the discretion of the person or business, the security breach notification may also include any of the following: 
   (A) Information about what the person or business has done to protect individuals whose information has been 
breached. 
   (B) Advice on steps that the person whose information has been breached may take to protect himself or herself. 
   (4) In the case of a breach of the security of the system involving personal information defined in paragraph (2) of 
subdivision (h) for an online account, and no other personal information defined in paragraph (1) of subdivision (h), the 
person or business may comply with this section by providing the security breach notification in electronic or other 
form that directs the person whose personal information has been breached promptly to change his or her password 
and security question or answer, as applicable, or to take other steps appropriate to protect the online account with 
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the person or business and all other online accounts for which the person whose personal information has been 
breached uses the same user name or email address and password or security question or answer. 
   (5) In the case of a breach of the security of the system involving personal information defined in paragraph (2) of 
subdivision (h) for login credentials of an email account furnished by the person or business, the person or business 
shall not comply with this section by providing the security breach notification to that email address, but may, instead, 
comply with this section by providing notice by another method described in subdivision (j) or by clear and 
conspicuous notice delivered to the resident online when the resident is connected to the online account from an 
Internet Protocol address or online location from which the person or business knows the resident customarily 
accesses the account. 
   (e) A covered entity under the federal Health Insurance Portability and Accountability Act of 1996 (42 U.S.C. Sec. 
1320d et seq.) will be deemed to have complied with the notice requirements in subdivision (d) if it has complied 
completely with Section 13402(f) of the federal Health Information Technology for Economic and Clinical Health Act 
(Public Law 111-5). However, nothing in this subdivision shall be construed to exempt a covered entity from any other 
provision of this section. 
   (f) A person or business that is required to issue a security breach notification pursuant to this section to more than 
500 California residents as a result of a single breach of the security system shall electronically submit a single 
sample copy of that security breach notification, excluding any personally identifiable information, to the Attorney 
General. A single sample copy of a security breach notification shall not be deemed to be within subdivision (f) of 
Section 6254 of the Government Code. 
   (g) For purposes of this section, "breach of the security of the system" means unauthorized acquisition of 
computerized data that compromises the security, confidentiality, or integrity of personal information maintained by the 
person or business. Good faith acquisition of personal information by an employee or agent of the person or business 
for the purposes of the person or business is not a breach of the security of the system, provided that the personal 
information is not used or subject to further unauthorized disclosure. 
   (h) For purposes of this section, "personal information" means either of the following: 
   (1) An individual's first name or first initial and last name in combination with any one or more of the following data 
elements, when either the name or the data elements are not encrypted: 
   (A) Social security number. 
   (B) Driver's license number or California identification card number. 
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   (C) Account number, credit or debit card number, in combination with any required security code, access code, or 
password that would permit access to an individual's financial account. 
   (D) Medical information. 
   (E) Health insurance information.  
   (F) Information or data collected through the use or operation of an automated license plate recognition system, as 
defined in Section 1798.90.5.  
   (2) A user name or email address, in combination with a password or security question and answer that would 
permit access to an online account. 
   (i) (1) For purposes of this section, "personal information" does not include publicly available information that is 
lawfully made available to the general public from federal, state, or local government records. 
   (2) For purposes of this section, "medical information" means any information regarding an individual's medical 
history, mental or physical condition, or medical treatment or diagnosis by a health care professional. 
   (3) For purposes of this section, "health insurance information" means an individual's health insurance policy 
number or subscriber identification number, any unique identifier used by a health insurer to identify the individual, or 
any information in an individual's application and claims history, including any appeals records. 
   (j) For purposes of this section, "notice" may be provided by one of the following methods: 
   (1) Written notice. 
   (2) Electronic notice, if the notice provided is consistent with the provisions regarding electronic records and 
signatures set forth in Section 7001 of Title 15 of the United States Code. 
   (3) Substitute notice, if the person or business demonstrates that the cost of providing notice would exceed two 
hundred fifty thousand dollars ($250,000), or that the affected class of subject persons to be notified exceeds 500,000, 
or the person or business does not have sufficient contact information. Substitute notice shall consist of all of the 
following: 
   (A) Email notice when the person or business has an email address for the subject persons. 
   (B) Conspicuous posting of the notice on the Internet Web site page of the person or business, if the person or 
business maintains one. 
   (C) Notification to major statewide media. 
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   (k) Notwithstanding subdivision (j), a person or business that maintains its own notification procedures as part of an 
information security policy for the treatment of personal information and is otherwise consistent with the timing 
requirements of this part, shall be deemed to be in compliance with the notification requirements of this section if the 
person or business notifies subject persons in accordance with its policies in the event of a breach of security of the 
system. 
  SEC. 3.  Title 1.81.23 (commencing with Section 1798.90.5) is added to Part 4 of Division 3 of the Civil Code, 
to read: 
TITLE 1.81.23.  COLLECTION OF LICENSE PLATE INFORMATION 
1798.90.5.  The following definitions shall apply for purposes of this title: 
   (a) "Automated license plate recognition end-user" or "ALPR end-user" means a person that accesses or uses 
ALPR information, but does not include a transportation agency when subject to Section 31490 of the Streets and 
Highways Code. 
   (b) "Automated license plate recognition information," or "ALPR information" means information or data collected 
through the use of an ALPR system. 
   (c) "Automated license plate recognition operator" or "ALPR operator" means a person that operates an ALPR 
system, or that stores or maintains ALPR information, but does not include a transportation agency when subject to 
Section 31490 of the Streets and Highways Code. 
   (d) "Automated license plate recognition system" or "ALPR system" means a system of one or more mobile or fixed 
cameras combined with computer algorithms to read and convert images of registration plates and the characters they 
contain into computer-readable data. 
   (e) "Person" includes a law enforcement agency, government agency, private entity, or individual. 
   (f) "Public agency" means and includes every state agency and every local agency.     
1798.90.51.  An ALPR operator shall do all of the following: 
   (a) (1) Ensure that ALPR information is protected with reasonable operational, administrative, technical, and 
physical safeguards to ensure its confidentiality and integrity. 
   (2) Implement and maintain reasonable security procedures and practices in order to protect ALPR information from 
unauthorized access, destruction, use, modification, or disclosure. 
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   (b) (1) Implement and maintain a usage and privacy policy in order to ensure that the collection of ALPR information 
is consistent with respect for individuals' privacy and civil liberties. The usage and privacy policy shall be available in 
writing, and, if the ALPR operator has an Internet Web site, the usage and privacy policy shall be posted 
conspicuously on that Internet Web site. 
   (2) The usage and privacy policy shall, at a minimum, include all of the following: 
   (A) The authorized purposes for using ALPR systems and collecting ALPR information. 
   (B) A description of the employees and independent contractors who are authorized to use ALPR systems, to collect 
ALPR information, and to access ALPR information. The policy shall identify the training requirements necessary for 
those authorized employees and independent contractors. 
   (C) A description of how the use of ALPR systems will be monitored to ensure compliance with all applicable privacy 
laws and a process for periodic system audits, including audits of the access log required by Section 1798.90.52. 
   (D) A description of reasonable measures that will be used to ensure the accuracy of ALPR information and a 
process to correct data errors. 
   (E) A description of how the ALPR operator will comply with the security procedures and practices implemented and 
maintained pursuant to subdivision (b). 
   (F) The length of time ALPR information will be stored or retained. 
   (G) The official custodian, or owner, of ALPR information and which employees and independent contractors have 
the responsibility and accountability for implementing subdivision (b) and this subdivision. 
   (H) The purpose of, and process for, sharing or disseminating ALPR information with other persons.     
1798.90.52.  If an ALPR operator accesses or provides access to ALPR information, the ALPR operator shall maintain 
a record of that access. At a minimum, the record shall include all of the following: 
   (a) The date and time the information is accessed. 
   (b) The license plate number or other data elements used to query the ALPR database or system. 
   (c) The person who accesses the information. 
   (d) The purpose for accessing the information. 
1798.90.53.  (a) An ALPR end-user shall implement and maintain a usage and privacy policy in order to ensure that 
the access and use of ALPR information is consistent with respect for individuals' privacy and civil liberties. The usage 
and privacy policy shall be available in writing, and, if the ALPR end-user has an Internet Web site, the usage and 
privacy policy shall be posted conspicuously on that Internet Web site. 
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   (b) The usage and privacy policy shall, at a minimum, include all of the following: 
   (1) The authorized purposes for accessing and using ALPR information. 
   (2) A description of the employees and independent contractors who are authorized to access and use ALPR 
information. The policy shall identify the training requirements necessary for those authorized employees and 
independent contractors. 
   (3) A description of how the access and use of ALPR information will be monitored to ensure compliance with all 
applicable privacy laws and a process for periodic system audits. 
   (4) The length of time ALPR information will be retained by the ALPR end-user and the process the ALPR end-user 
will utilize to determine if and when to destroy the retained ALPR information. 
   (5) The official custodian of ALPR information. 
   (6) The purpose of, and process for, sharing or disseminating ALPR information with other persons. 
   (7) A description of how the end-user will implement reasonable security measures to secure ALPR information from 
unauthorized access, destruction, use, modification, or disclosure. 
 
1798.90.54.  (a) In addition to any other sanctions, penalties, or remedies provided by law, an individual who has been 
harmed by a violation of this title may bring a civil action in any court of competent jurisdiction against a person who 
knowingly caused that violation. 
   (b) The court may award a combination of any one or more of the following: 
   (1) Actual damages, but not less than liquidated damages in the amount of two thousand five hundred dollars 
($2,500). 
   (2) Punitive damages upon proof of willful or reckless disregard of the law. 
   (3) Reasonable attorney's fees and other litigation costs reasonably incurred. 
   (4) Other preliminary and equitable relief as the court determines to be appropriate. 
1798.90.55.  Notwithstanding any other law or regulation, a public agency that considers implementing a program to 
gather information through the use of an ALPR system shall provide an opportunity for public comment at a regularly 
scheduled public meeting of the governing body of the public agency before it implements the program. 
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http://www.calsta.ca.gov/res/docs/pdfs/2015/Agency/CTIP_RUCWhitepaper01122015.pdf  
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> 2009 Independent Review Group report: http://www.nzta.govt.nz/resources/road-user-

charges/docs/ruc-final-report.pdf 
> 2012 Act: http://www.legislation.govt.nz/act/public/2012/0001/latest/DLM3394830.html 
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• Cycle 2 of 3: http://www.transport.govt.nz/assets/Uploads/Our-Work/Documents/RUC-
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► Oregon’s road user fee test (2006-2007) and road usage charge pilot program (2012-2013) 
both were evaluated to measure performance against policy and technical goals: 
> 2007 final report: http://www.bigwobber.nl/wp-content/uploads/2009/12/071100-

Oregon%E2%80%99s-Mileage-Fee-Concept-and-Road-User-Fee-Pilot-Program.pdf 
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http://www.oregon.gov/ODOT/HWY/RUFPP/Road%20Usage%20Charge%20Program%2
0Documents/06-Pilot%20Evaluation%20Report%202013.pdf  
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In anticipation of next month’s discussion of collection costs, analysis of 
comparable utility metering and billing systems provides useful 
benchmarks for road charging 
All revenue collection systems, whether for taxes, utilities, or consumer products, require effort and 
cost to build, operate, and maintain. 

Although imperfect, one of the best analogies for road charging is to consider the activities and costs 
associated with revenue collection for utilities such as water, electricity, and telecommunications. The 
benchmarks below reflect the cost of billing and customer service for several California utility system 
providers, as a percentage of total revenue collected: 

► City of San Diego water utility: about 5-7% (includes meter services) 
► City of Fresno water utility: ~3% (does not include meter services) 
► Pasadena Light & Power: 6.5% 
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Transportation and tax revenue systems also provide cost benchmarks 
There are several benchmarks for cost of collection in transportation, including tolling and road 
charging. Figures below reflect the cost of agency collection as a percent of total revenues collected: 

Revenue source Costs as a % 
of revenues 

Source 

Fuel tax (average across 
U.S.) 

0.9% FHWA Highway Statistics, 2006, Table MF-3 

Sales tax (Washington 
State & Illinois) 

2% Washington Department of Revenue, Washington 
State Tax Structure, 2002 and Hubbard, C. CCH, 
“Cost of Sales Tax on the Rise for Businesses,” 2008 

U.S. income tax 5-7% Friedman and Waldfogel, “The Administrative and 
Compliance Cost of Manual Highway Toll Collection,” 
National  Tax Journal, Vol. 47, No. 2., 1994. 

Toll collection (manual and 
mixed manual/electronic 
examples from CA, MA, NJ, 
and TX) 

11-20% Ibid.; Poftak, “Manual collection takes its tolls,” Boston 
Globe, 2008; Washington State DOT Comparative 
Analysis of Toll Facility Operational Costs, 2007 

New Zealand road user 
charge (includes user 
compliance costs) 

4% NZ Ministry of Transport, remarks, IBTTA Road Usage 
Charge Conference, 2015 

Oregon weight-mile tax <5% Oregon DOT, Comparative Costs of Mileage Tax 
Operations, 2012 
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The current fuel tax collection processes varies depending on the type of 
vehicle 
As will be discussed in the following pages, the current fuel tax collection process is similar across 
most jurisdictions in North America. The key distinction is the following: 

► Fuel taxes are collected upstream of the retail customer, either at the refinery, terminal rack, 
or other points. 

► All vehicles under 26,000 pounds (Classes 1-6), regardless of where they operate, and all 
vehicles above 26,000 pounds (Classes 7-8) that strictly operate within California are not 
required to file and pay fuel taxes. It is assumed that all fuel purchased has already had 
taxes assessed. 

► All vehicles over 26,000 pounds (Classes 7-8) that operate across two or more jurisdictions 
(states and/or Canadian provinces) are required to file a quarterly tax return with the agency 
in their home state responsible for administering the International Fuel Tax Agreement 
(IFTA). IFTA is the mechanism by which interstate motor carriers apportion their fuel taxes to 
the 58-member jurisdictions in the U.S. and Canada based on actual distances driven in 
each jurisdiction. 
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California state fuel tax is collected by the Board of Equalization, while 
federal fuel taxes are collected by the IRS 
State fuel taxes are imposed principally at the “terminal rack” in California, but otherwise upon import 
or sale. 

► Terminal racks are refineries or other 
storage facilities served by pipeline 
from which refined fuel can be 
removed to tanker trucks or rail cars for 
subsequent delivery to fueling stations. 
Fuel is taxable at removal from a 
terminal rack in California. 

► Any fuel imported to the state by 
means other than pipeline to a terminal rack is taxable upon importation. 

► Fuel that is neither removed from a terminal rack nor imported is taxable upon sale. 
► The Board of Equalization collects fuel taxes from subject 

taxpayers monthly. 

The IRS collects federal fuel taxes ($0.184 per gallon on gasoline, 
$0.244 on diesel) in similar fashion, either at removal from the 
terminal rack or removal from the refinery directly. 
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For heavy interstate vehicles, the International Fuel Tax Agreement 
ensures fuel tax revenues are allocated to jurisdictions properly 
Fleets with qualified motor carriers (3 or more axles or greater than 26,000 
pounds in any combination, operating across state borders) must file IFTA 
returns with BOE each quarter. IFTA returns include the following: 

► Total taxable miles of travel in each of the 58 IFTA jurisdictions (all 
U.S. states and Canadian provinces, except Alaska, Hawaii, and the 
District of Columbia) for all vehicles in the fleet. 

► All gallons of fuel purchased by jurisdiction, including tax paid on each 
purchase, for all vehicles in the fleet. 

► Estimate of fleet-wide miles per gallon (MPG), based on total miles and gallons. 

Using the mileage driven in each jurisdiction and fleet-wide MPG, the IFTA return converts the miles 
to the number of gallons that should have been consumed in each jurisdiction and, therefore, how 
much fuel tax should have been paid to each jurisdiction. The end result of each quarterly IFTA tax 
return is a reconciliation of taxes paid and taxes owed between the motor carrier and all jurisdictions. 
By filing the IFTA return with a single “base” jurisdiction, the carrier can make a single transaction. 
Each base jurisdiction, in turn, sends all IFTA returns to a clearinghouse operated by IFTA, Inc. in 
Arizona, which aggregates the data and determines a funds netting for each jurisdiction. 

IFTA is a multi-jurisdictional agreement with no federal agency involvement. As of 2013, California 
had nearly 20,000 IFTA accounts representing about 80,000 qualified vehicles. There is no 
analogous entity for light vehicle fuel tax reconciliation. 
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Fuel tax refunds are administered by several agencies 
Because most fuel is taxed at the refinery or terminal rack level, it is difficult to avoid paying tax on 
fuel used for non-taxable purposes. The following is a list of non-taxable fuel uses for which motorists 
may claim refunds (through BOE and/or the state Controller’s office): 

► Use of a motor vehicle on USDA-owned and –maintained roads 
► Off-highway use in a motor vehicle 
► Use in a motor vehicle on a federal military base 
► Use in public transit vehicles (6 cents per gallon is refundable) 
► Foreign consulate fuel purchase, if paying by credit card 
► Use in a vessel on waters located on private property owned or controlled by the vessel 

owner 
► Use in a U.S. ship or aircraft in California or any military vehicle outside of California 
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Relative to other taxes, fuel taxes are inexpensive to administer and 
collect 
BOE’s total cost of administering and collecting fuel taxes in California is presently between $25-30 
million per year, or just under 1% of the revenue collected. Despite its complexity, particularly for 
motor carriers, fuel taxes are among the most efficient methods of taxation due to the relatively small 
number of payers that the system impacts. 

Fuel taxes leakage is more difficult to assess than collection costs, as rates of evasion and 
negligence are not reported and are difficult to estimate. Due to the collection upstream at terminal 
rack, it is likely that leakage on gasoline taxes is very low. However, leakage from diesel taxes is 
likely higher due to the potential for errors, omissions, and fraud through the refunds and IFTA 
processes. 

No state agencies have formally estimated leakage rates. At the federal level, the most recent 
estimate of fuel tax evasion provided by FHWA was in 1994, at 3-7% for gasoline taxes and 15-25% 
for diesel taxes. However, subsequent reforms, particularly moving the point of tax collection to the 
terminal rack, have likely reduced the amount of evasion. 
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Summary of TAC Decisions and Preview of Schedule 
This section summarizes the TAC’s decisions made to date, and previews issues the TAC must 
consider and decide upon during the remaining meetings for 2015.  

► The Decisions Summary page displays:  
> Decision points that the TAC has addressed in prior meetings;  
> Any actions taken; and  
> A brief summary of the TAC’s proposal reflecting more detailed direction on pilot design.  

► Following the Decisions Summary page is a table displaying the Decisions Schedule at-a-
glance, providing an overview of all remaining questions the TAC needs to address, 
organized chronologically according to when the question will be raised and discussed at 
TAC meetings, and indicating which work streams will inform the TAC’s discussion. 

► Finally, a Detailed Monthly Decision Schedule can be found after the Schedule at-a-glance. 
This provides a more detailed look at each of the remaining TAC meetings through 
December. These pages include topic areas that each meeting will cover; statutory language 
associated with each topic area; and any corresponding TAC decision points to address in 
the meeting. 

The Decisions Summary will be updated each month to reflect decisions made. Although CTC staff, 
Caltrans, and the consulting team recommend that the TAC achieve consensus and direction on the 
questions in the timeframes presented, the Decision Schedule remains a living document. Any 
changes, such as moving questions up or down on the schedule or adding new questions will be 
reflected in the briefing materials each month and discussed at each meeting. 
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PRIOR 
MONTH 

TAC DECISION POINTS ACTION 

May What types of participants (individuals, households, businesses, 
government agencies, etc.) should be included in the pilot? 

Individuals, households, businesses, and at least one 
government agency 

 What vehicles are included in the pilot? Vehicle types that reflect the diversity of the fleet currently 
using California roadways. 

 Should there be road usage mileage exemptions (private 
roads/out of state) to test in the pilot?  If so, what road usage 
mileage exemptions does the TAC recommend testing in the 
Road Charge pilot? 

Test exemptions for private road and out-of-state travel. 

 What specific personal privacy protections should be used for the 
pilot? 

Adopted (1) California Road Charge Privacy Protection 
Principles approach, with direction to Caltrans to develop 
draft Privacy Principles for TAC review and comment prior to 
the July TAC meeting; (2) Specifications approach1; (3) Pilot 
Program Accountability approach2, and (4) Model Legislative 
Provisions approach, with direction to Caltrans to draft model 
legislation for TAC review and comment prior to the July TAC 
meeting. 

 

  

                                                
1 Detailed privacy design specifications will be reviewed after TAC considers Data Security and Enforcement issues in August 2015. 
2 This approach depends upon final TAC adoption of (a) the Privacy Protection Principles, and (b) the Privacy and Data Security evaluation 
criteria to be used during the independent evaluation. 
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Based on TAC decisions made up to this point, the proposed road 
charge pilot has the following parameters: 
 
The pilot will offer drivers a choice in account managers 
 More than one non-state account manager will be available for pilot 

participants to choose from.  
 

The pilot will offer drivers a choice in mileage recording methods 
 Methods still under consideration include time-based permits, permits 

for fixed-blocks of miles, and three mileage-based methods 
(odometer reporting, non-location aware automated device, and 
location-aware automated device). 

 

Out-of-state vehicles will be included in the pilot, be assessed a fee, and simulate payment for driving on California 
roads 
 Drivers from neighboring states who drive regularly in California will 

be recruited to participate in the pilot. 
 

The pilot will test an open system design 
 Security standards and privacy protections will be required and data 

content messaging formats between service providers and the state 
may be defined. However, the system will otherwise be designed in a 
way that is technology neutral and allows entry of new operational 
concepts, technologies, and service providers. 

 

The pilot will test the interoperability of California’s system with that of other states 
 In the event another state does not have a pilot operational 

concurrent with California’s, interoperability will be simulated using 
account managers. 

 

 
Compiled Page # 382



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Section 1: 
TAC Decision Schedule 5 

Based on TAC decisions made up to this point, the proposed road charge pilot 
has the following parameters (continued): 
 
The pilot will include individuals, households, businesses, and at least one government agency 
 This represents the diversity of vehicle ownership types most 

common in California. 
 

The pilot will include a cross-section of vehicles that are reflective of the fleet currently using California’s public road 
network 
 The pilot will recruit a variety of vehicles with the goal of forming a 

vehicle pool that reflects the diversity of the fleet currently using 
California roads. 

 

The pilot will offer methods to exempt miles driven on private roads or out of state 
 Both manual and automated options for claiming mileage exemptions 

will be tested. 
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Decisions Schedule at-a-glance 
 
MONTH TOPICS TAC DECISION POINTS TO BE RAISED 

June Evaluation Criteria What evaluation criteria do the TAC recommend for the pilot? 

 Technical Design How many participants should be involved in the pilot? 

  How should participation be distributed throughout the state? 

 Policy What non-mileage based accommodations does the TAC recommend testing in the pilot? 

July Technical Design What system data security requirements should be used for the pilot? 

 Policy Comprehensive review of TAC Decisions made to date 

August Technical Design What type of enforcement and compliance activities should be demonstrated during the pilot? 

September Evaluation Strategy Finalize evaluation criteria. 

Policy Address additional questions raised during the course of TAC meetings. 

Communications Has the TAC adequately gathered, considered, and addressed public comment on pilot issues? 

October Report to CalSTA Feedback on report outline. 

Policy Address additional questions raised during the course of TAC meetings. 

November Report to CalSTA Feedback on draft report. 

December Report to CalSTA Adopt final report on recommendations to CalSTA. 
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Detailed Monthly Decision Schedule 
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July: Meeting #7 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Inputs to  
Technical Design	  

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 
3090(f) 8: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: and public and private agency 
access… to data collected and stored for purposes 
of road charging. 

• What system data security 
requirements should be 
used for the pilot? 

Business Case Analysis: Updated 
results based on initial TAC pilot 
design recommendations 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the cost of recording and reporting 
highway use… and the cost of administering the 
collection of taxes and fees as an alternative to the 
current system of taxing highway use through 
motor vehicle fuel taxes. 

Informational item only 

Communications: Focus groups 
update 
 
Draft Outline for 
Recommendations 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 
 
 
Information item only 
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August: Meeting #8 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: Inputs to 
Technical Design	  

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What type of enforcement and 
compliance activities should 
be demonstrated during the 
pilot? 

Business Case Analysis: 
Updated results based on updated 
TAC pilot design recommendations 

3090(f) 3-4: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the cost of recording and reporting 
highway use… and the cost of administering the 
collection of taxes and fees as an alternative to the 
current system of taxing highway use through motor 
vehicle fuel taxes. 

Informational item only 

Organizational Design: Update 
from inter-agency work group 

3090(f) 4: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
the ease… of administering the collection of taxes 
and fees as an alternative to the current system of 
taxing highway use through motor vehicle fuel 
taxes. 

Informational item only 

Communications: Telephone 
survey update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item only 
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September: Meeting #9 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Evaluation Strategy: Evaluation 
criteria selection and strategy 
guidance 

3090(e): The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
3092(a) 1-11: … The [CalSTA] report [on the 
results of the pilot program] shall include… a 
discussion of [various evaluation criteria]. 

• Finalize evaluation criteria 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Communications: Review of TAC 
public engagement efforts 

3090(e): The TAC shall gather public comment 
on issues and concerns related to the pilot 
program… 

• Has the TAC adequately 
gathered and considered public 
comment on issues related to the 
pilot program and addressed 
them? 

Report to CalSTA: Outline of 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

Informational item only 
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October: Meeting #10 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Review of draft 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on report outline 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

 

 

November: Meeting #11 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: Draft final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on draft report 
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December: Meeting #12 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Report to CalSTA: CalSTA review 
and comments on 
recommendations report 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
Section 3091: Based on the recommendations of 
the [TAC], [CalSTA] shall implement a pilot 
program to identify and evaluate issues related to 
the potential implementation of a [road charge] 
program. 

• Adopt final report on 
recommendations to CalSTA 
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Summary of Topics that Satisfy Statutory TAC Requirements 
3090 SECTION TOPICS THAT WILL INFORM TAC DISCUSSION AND DECISIONS 

(e) Study road charge alternatives Policy, Technical Design, Business Case Analysis, Organizational Design 

(e) Recommend pilot design alternatives Policy, Technical Design, Report to CalSTA 

(e) Gather public comment on issues & concerns Communications and Public Involvement 

(e) Recommend evaluation criteria Evaluation Strategy, Report to CalSTA 

(f) (1) Availability Technical Design 

(f) (1) Adaptability Technical Design 

(f) (1) Reliability Technical Design 

(f) (1) Security Technical Design 

(f) (2) Necessity of protecting PII Policy, Technical Design 

(f) (3) Ease of recording & reporting highway use Technical Design  

(f) (3) Cost of recording & reporting highway use Business Case Analysis 

(f) (4) Ease of administering collection of charges Organizational Design, Technical Design 

(f) (4) Cost of administering collection of charges Business Case 

(f) (5) Effective methods of maintaining compliance Technical Design, Organizational Design 

(f) (6) Ease of re-identifying location data Technical Design, Policy 

(f) (7) Privacy concerns when using location data with 
other technologies 

Technical Design, Policy 

(f) (8) Public & private agency access to data Organizational Design, Technical Design, Policy 
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Section 2: 
Policy Overview 
To be discussed with Agenda Item #10  
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Policy Overview for Meeting #6 
This month the TAC will continue deliberations of the design considerations to 
inform the business case for road charging, with an emphasis on providing 
background information to support discussions around: 

► Which areas of the state should be included in the pilot; and 
► Conditions that might justify additional, non-location-based 

adjustments to the road charge. 

As shown in the Decision Schedule, this month, we would like to reach 
consensus on four new policy questions: 

1. What evaluation criteria does the TAC recommend for the pilot? 
2. How many participants should be involved in the pilot?  
3. How should participants be distributed throughout the state? 
4. What non-mileage-based road charge accommodations does the TAC recommend 

testing in the road charge pilot?  
 
The remainder of this section provides context and data to support the policy dialog that leads to 
answers to each of these questions. The following sections of this Briefing Book provide more 
detailed information on the first two questions listed above. 
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Question 1: What evaluation criteria does the TAC recommend for the 
pilot? 
At the May TAC meeting, the project team proposed 57 evaluation criteria as an informational item 
and requested feedback from members. As a reminder, the criteria were developed in accordance 
that they should accomplish the following principals: 

► Meet policy objectives and stakeholder needs; 
► Be measureable (qualitatively or quantitatively) within the scope of the pilot; 
► Provide useful feedback to policy decision makers, potential road charging 

implementers and administrators, including potential private sector 
partners; 

► Be useful beyond the pilot phase for potential ongoing evaluation of a 
live system; 

► Build on criteria used in other innovative transportation policy initiatives; and 
► To the extent possible, avoid conflict or large overlaps, which could cause 

confusion. 

During the June TAC meeting, the project team will present an updated list of criteria based on any 
feedback received from TAC members, ask the TAC to further discuss the proposed criteria, and 
continue the process of selecting final evaluation criteria to recommend. For convenience, the list of 
criteria proposed in May is included in Appendix 1 of this briefing book. 
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Question 2: How many participants should be included in the pilot? 
During the May TAC meeting, the committee adopted a proposal to include the following types of 
participants in the pilot: 

► Individuals – single participants not connected to any other unit within the pilot 
► Households – all cars, and drivers, in a household would be recruited to participate together 
► Businesses 
► At least one government agency 

Previous TAC decisions direct that: 

► Participants will be recruited from both rural and 
urban areas of the state; 

► The types of vehicles included in the pilot should be 
reflective of those currently on the road in California;  

► Out-of-state drivers will be recruited to participate in 
the pilot; and  

► Several different mileage recording/reporting 
methods (time permit, mileage permit, manual 
odometer reading, automated distance reporting 
without location, and automated distance reporting 
with general location) will be tested.  
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Remember! 

Question 2: How many participants should be included in the pilot? 
(continued) 
Given all these variables, the question of how many participants should be 
included assumes a high degree of importance. There are several 
important concepts to keep in mind as the TAC considers this question: 

► Not all permutations of the project variables exist.   
> For instance, it is unlikely that an urban individual or household 

(non-business, non-commercial entity) will own and operate a 
tractor-trailer as their primary household vehicle. 

> Therefore, we propose that it is unnecessary to try to identify an 
urban household with a tractor-trailer to participate in the pilot. 

► The size of any sample needed for validity is dependent on: 
> The total population it is intended to represent;  
> The confidence interval desired; and  
> The acceptable margin of error. 

► During the June TAC meeting, the project team will present a matrix to illustrate how the 
various pilot elements outlined above, as well as some possible demographic and economic 
considerations, interact to produce a manageable, desirable pilot panel.   
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Question 3: How should participants be distributed throughout the state?  
The question of participant distribution, or “where should the pilot be conducted”, is best approached 
by first considering what characteristics (i.e. demographic, economic, travel behavior) the pilot panel 
should have, and then selecting test sites where those characteristics are likely to be found.  The 
three strategies described below are all valid approaches to selecting pilot test locations, depending 
on the type of participant pool the TAC selects. 

The strategies can also be used in combination – for instance, the TAC could adopt Strategy 1 with a 
goal of identifying most of the pilot participants, with statewide recruitment available to backfill 
participant groups that could not be successfully recruited from the primary pilot sites.  

Strategy 1: select a small number of geographically-bounded test sites and attempt to recruit all 
participants from them. For example, this number could be one or two Metropolitan Statistical Areas3 
(perhaps one in the north, one in the south) or three counties (one north, one central, one south), or 
some other combination of MSAs, counties, or other regions.   

► Pros: constrained areas might potentially simplify some pilot project management activities 
► Cons: depending on the MSAs or counties selected, it may be difficult to recruit a diverse 

pilot panel, particularly with respect to urban/rural volunteers;   

                                                
3 Metropolitan statistical areas (MSA or metro areas) are geographic entities delineated by the Office of Management and Budget (OMB) for use by 
Federal statistical agencies in collecting, tabulating, and publishing Federal statistics. A metro area contains a core urban area of 50,000 or more 
population.  Each metro area consists of one or more counties and includes the counties containing the core urban area, as well as any adjacent 
counties that have a high degree of social and economic integration (as measured by commuting to work) with the urban core. 

 
Compiled Page # 397



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Section 2: 
Policy Overview 20 

Question 3: How should participants be distributed throughout the state? 
(continued) 
Strategy 2: select a larger number of geographically-bounded test sites (say, 8-10 sites of sizes 
below the typical California county level in area and population) and attempt to recruit all participants 
from them. This approach allows for more robust placement of test sites in diverse areas of the state 
(north/central/south; urban/rural; coast/inland). 

► Pros: may provide more flexibility in recruiting a diverse pilot panel 
► Cons: if sites are not well selected or well bounded, could potentially result in highly 

homogeneous pilot panels 

Strategy 3: open participant recruitment statewide with specific demographic and economic 
recruitment goals.  One of the benefits of utilizing commercial account managers for the pilot is that 
they will provide account management and customer service, and one or more account managers 
could potentially operate in all areas of the state and may assist with recruitment. 

► Pros: provides full flexibility in recruiting a diverse pilot panel 
► Cons: could possibly make some elements of pilot execution more complex 

Later in this briefing book you will find a more detailed presentation of the major demographic and 
economic characteristics of different areas of the state that may assist in deciding which, if any, of 
these strategies to recommend, and which specific parts of the state to include in the pilot. 
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Question 4: What non-mileage-based road charge accommodations does 
the TAC recommend testing in the pilot? 
During the May 2015 TAC meeting, the topic of non-mileage-based road charge 
exemptions (or accommodations) was raised. The TAC has already 
recommended that exemptions be offered for mileage driven on private roads 
and out-of-state. Examples of non-mileage-based accommodation could include 
any of the following: 

► Discounted rates for time permit based on household income 
► Discounted per-mile rates based on household income 
► Exemptions, caps or rebates on road charges based on household income 
► Single-day trip permits (a further variation on time permits) 
► Transportation assistance programs for low-income households (such as subsidized road 

charges or public transit fares) 

These accommodations represent policy choices that may or may not impact the operations of the 
Road Charge Pilot Program, depending on how they are implemented. For example, providing 
discounted per-mile rates could impact the following: 

► Participant privacy (e.g., by requiring income disclosures on some participants); 
► Cost of program administration (e.g., by requiring additional verifications by agencies for 

low-income offsets); and  
► Estimated revenues (e.g., by reducing the net revenue collected from motorists).  
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Section 3:  
Location and Distribution of 
Participants 
To be discussed with Agenda Items #12 and #13 
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Key Question: from where in California should participants be recruited? 
Selecting the location or locations in California for the pilot is a complex task. The state is large with a 
diverse population and varied economy. In addition, the decision to include out-of-state drivers in the 
pilot suggests that consideration should be given to including a border region (near Oregon, Nevada, 
or Arizona) in the pilot. 

One factor that somewhat simplifies the TAC’s work is the planned use of commercial account 
managers (CAMs) for the pilot. CAMs that participate in the pilot may recruit some volunteers using 
guidelines recommended by the TAC. At this point, the primary task for the TAC is to establish such 
guidelines. 

Issues to consider include the following: 

► Recruitment from both urban and rural areas;  
► Recruitment from various parts of the state (North/South/Coast/Inland); 
► Recruitment that includes important demographic subgroups 

> gender 
> age 
> race and ethnicity 

► Recruitment from areas where business fleets are likely to be found; 
► Recruitment from a broad range of income groups; 
► Recruitment from residents of tribal lands; and 
► Recruitment of participants with diverse travel patterns and behaviors. 
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Urban/Rural: Definitions 
One of the more common arguments 
against implementing a road charge is 
that it would be unfair to rural drivers 
because they tend to drive longer 
distances than their urban 
counterparts. As such, it is important 
to include rural drivers in any test of a 
road charge system, in part to assess 
whether this assertion is correct.  

However, defining the concept of rural turns out to be rather 
challenging. Many approach the task with an attitude of “I know it 
when I see it,” without giving serious consideration to what it means 
for a region to be “rural” or selecting objective criteria to measure 
rural-ness. Across a wide spectrum of activities encompassing 
marketing, research, statistical reporting, and public policy, both 
public and private organizations typically designate rural locations in 
terms of their “non-urbanness.” 

In the pages that follow, three commonly-used definitions of “urban” (and therefore “rural”) are 
presented for your consideration.   
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Urban/Rural: Definitions (continued) 
Much of California’s 163,696 square miles is very sparsely populated. 

 
 
► 90% of the population occupies just 60%           

of the land area. 
► Population is tightly clustered along the 

coastline. 
► A handful of inland urban areas service 

the agricultural, government, and tourism 
sectors. 

► The densest areas are located in the Los 
Angeles and San Francisco metropolitan 
areas. 
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Urban/Rural: Definitions (continued) 
The three most commonly used formal definitions come from the U.S. Bureau of the Census, the U.S. 
Office of Management and Budget (OMB), and the U.S. Department of Agriculture (USDA).   

Organization Approach to defining “rural” 

Census Bureau 
https://www.census.gov/geo/referen
ce/urban-rural.html 

“Rural” encompasses all territory, population, and housing units located outside 
of Urbanized Areas (UA, densely developed territory containing 50,000 or more 
people) or Urban Clusters (UC, densely developed territory that has at least 
2,500 people but less than 50,000). 
 

OMB 
OMB Bulletin No. 13-01, February 
29, 2013.  Accessed at 
https://www.whitehouse.gov/sites/d
efault/files/omb/bulletins/2013/b-13-
01.pdf 

The OMB defines Metropolitan Statistical Areas (MSAs) to provide standardized 
geographical units for government agencies to use in their reporting. According 
to the OMB, a MSA may contain rural territories and populations adjacent to 
densely populated urban areas. It cautions that MSA boundaries do not 
constitute urban-rural divides, merely metropolitan / non-metropolitan 
boundaries. However, both researchers and many government agencies use 
MSA boundaries to differentiate “urban” from “rural”, treating any county not 
included in a MSA as rural and counties inside the MSA as non-rural. 
 

USDA-Economic Research 
Services 
http://www.ers.usda.gov/data-
products/rural-urban-continuum-
codes/.aspx 

Categorizes entire counties as “urban” or “rural” on a continuum with nine 
divisions. Rural counties include a combination of open countryside, rural towns 
(places with fewer than 2,500 people), and urban areas with populations 
ranging from 2,500 to 49,999 that are not part of larger metropolitan areas.  
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Urban/Rural: Location of Urbanized Areas and Urban Clusters 
The boundaries of census-designated Urbanized Areas (UAs) and Urban Clusters (UCs) are 
superimposed on the population density map in 
the adjacent figure. It is clear that the 
boundaries of UAs and UCs generally follow 
along the boundaries of more densely populated 
census tracts. Using this definition of “urban” 
results in a rural population of just about 1.9 
million people (based on 2010 Census figures) 
and allows significant flexibility in selecting rural 
communities to include in the pilot. 

Benefits of this flexibility include: 

► The ability to select both urban and rural 
communities in northern, central, and 
southern parts of the state, as well as 
coastal and inland regions; and 

► The ability to optimize selection so that 
participants in both urban and rural 
communities of a variety of sizes can be 
served from a single commercial account 
manager location. 
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Urban	  
Areas,	  

33,427,689	  

Urban	  
Cluster,	  
1,945,917	  

Rural,	  
1,880,350	  

Total	  Popula>on,	  2010	  

Urban/Rural: Location of Urbanized Areas and Urban Clusters 
(continued) 
Drawbacks to this flexibility include: 

► The potential perception that selection of participant locations is arbitrary – if there are so 
many options, why choose location A rather than location B? 
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MSA,	  
36,995,499	  

Non-‐
Metropolitan,	  

258,457	  

Total	  Popula>on,	  2010	  

Urban/Rural: Boundaries of Metropolitan Statistical Areas 
If the OMB definition of rural, based on Metropolitan Statistical Area (MSA) boundaries, is adopted, it 
essentially sets up a north/south, rural/urban divide in California. The map on the next page 
superimposes California’s currently-defined MSAs on population density. 
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Urban/Rural: Boundaries of Metropolitan Statistical Areas 
Because MSAs are, by definition, formed 
of entire counties and may contain 
counties contiguous to the central 
population center if there is significant 
economic or social interaction, large areas 
of rural land are categorized as 
metropolitan areas. This is particularly true 
in southern California.   
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Urban/Rural: USDA Economic Research Service 
The USDA’s Economic Research 
Service identifies four counties in 
California as completely rural 
(shown in dark green on the map):   

► Trinity County,  
► Sierra County,  
► Alpine County, and  
► Mariposa County.   

An additional sixteen counties are 
categorized as “nonmetropolitan” 
and have populations less than 
20,000.   

This categorization may be overly 
restrictive for the purposes of 
recruiting rural participants to the 
pilot. 
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Demographics: California is widely understood to be a minority plurality 
state 
California is a minority-plurality state (all minority groups combined constitute more than half of the 
population).  

 

The next several pages present information about the distribution of various groups around the state.   
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Demographics: Settlement Patterns  
Each map uses a different scale in order to illustrate where a population lives in lower concentrations 
than its statewide average, where the concentration is about the same as the statewide average, and 
where it is much greater than the statewide average.  

Data	  source:	  	  General	  Housing	  Characteristics:	  2010.	  Census	  Summary	  File	  1	  (SF	  1)	  100-‐Percent	  Data.	  California.	  	  Bureau	  of	  
the	  Census.	  
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Demographics: Settlement Patterns (continued) 
	  

 
Data	  source:	  	  General	  Housing	  Characteristics:	  2010.	  Census	  Summary	  File	  1	  (SF	  1)	  100-‐Percent	  Data.	  California.	  	  Bureau	  of	  
the	  Census.	  
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Demographics: Age Distribution 

While California’s overall short-term population growth rate is relatively modest at about 0.9% per 
year, the fastest-growing portion of the population is the group aged 65 years and older. Over the 
period 2014-2019, it is projected that the population of school-aged children (age 5-17) will increase 
by only about 0.3%, and the college-age / young worker population will decrease by about 4.5%. 
Over that same time period, the number of Californians aged 65-74 is projected to increase by more 
than 25%. 

Data	  source:	  	  General	  Housing	  Characteristics:	  2010.	  Census	  Summary	  File	  1	  (SF	  1)	  100-‐Percent	  Data.	  California.	  	  Bureau	  of	  
the	  Census.	  
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Demographics: Age Distribution (continued) 

California’s population of “young retirees” and older age groups may be growing at a rate that 
outpaces the general population, but the current population aged 65 and over is not evenly 
distributed throughout the state. 

Data	  source:	  	  General	  Housing	  Characteristics:	  2010.	  Census	  Summary	  File	  1	  (SF	  1)	  100-‐Percent	  Data.	  California.	  	  Bureau	  of	  
the	  Census.	  
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Distribution of Businesses in California is Not Homogeneous 
The reasons for including businesses in the pilot are to assess: 

► The cost to businesses of complying with road 
charge requirements; 

► The feasibility of applying road charges to fleets 
of vehicles; and  

► The value of services the commercial account 
managers may offer to business fleets. 

The decision to recruit businesses to participate in the 
pilot informs the question of “from where?”  

► Businesses are highly concentrated in the Bay 
Area, and Southern California from Los Angeles 
to San Diego. 

► Fewer businesses exist in the northern one-
third of the state than in the southern one-third. 

Understanding where businesses of varying types and 
sizes are located may help focus recruitment efforts.  

 

Data	  Source:	  	  U.S.	  Census	  Bureau,	  2009-‐2013	  5-‐
Year	  American	  Community	  Survey	  
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Household Income 
As with other characteristics of California’s population such as age, race, and ethnicity, income is not 
distributed evenly throughout the state, either among population groups or across geographic 
regions. The chart below presents median income, adjusted to 2013 dollars. While there is significant 
variability within each group, the data indicate that on the whole the White, Asian, and Native 
Hawaiian/Other Pacific Islander (NHOPI) populations have significantly higher household incomes 
than do the African American, Native American and Hispanic residents.  

 

 

 

 

 

 

 

 

 Data	  Source:	  	  U.S.	  Census	  Bureau,	  2009-‐2013	  5-‐Year	  American	  Community	  Survey	  
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Household Income (continued) 
The distribution of median income through the 
state mirrors other demographic characteristics: 

► Less densely-settled (e.g. “rural”) regions 
show lower median incomes. 

► More densely-settled (e.g. “urban”) 
regions show higher median incomes. 

► Regions with disproportionately-high 
Hispanic population show lower median 
incomes. 

► Regions with disproportionately high Asian 
population show higher median incomes. 

Data	  Source:	  	  U.S.	  Census	  Bureau,	  2009-‐2013	  5-‐
Year	  American	  Community	  Survey	  
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Tribal Lands in California   
There are benefits to inviting one or more 
Tribal Nations to join in the pilot. While both 
the land area and population of tribal lands is 
small, including these areas provides an 
opportunity to test methods for potential road 
charge exemptions that would mirror any state 
gas tax exemptions allowed in current law. 
The map at left shows the locations of tribal 
lands in California (Source: U.S. Census 
Bureau). 
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Travel Patterns 
Data from the 2009 National Household Travel Survey (the most recent year for which data are 
available) indicate that households with more vehicles tend to drive more, and that the most-used 
vehicle is driven more than the only vehicle in single-vehicle households. Given this national pattern, 
which shows only minor variation in California, a worthwhile goal may be to recruit households that 
have a varying range of number of vehicles. 
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Summary Questions 
► Urban/Rural: 

> Which definition of “rural” best supports the goals of the Road Charge Pilot Program? 
> Based on settlement patterns in California, is a North/South/Coast/Inland classification 

redundant to the urban/rural breakdown? 
► Demographics (Settlement Patterns): 

> Is it more important for participant recruitment to reflect statewide proportions for race and 
ethnicity, or to be economically and regionally diverse? 

► Demographics (Age Distribution): 
> How important is it for the pilot panel to reflect the current or future age distribution in the 

state? 
► Economics: 

> Is it more important for the pilot panel to reflect the economic characteristics of the state’s 
households, or to be limited to a few locations in the state? 

► Tribal Lands in California: 
> Does the TAC wish to invite Tribal Nations to participate in the pilot? 
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Appendix 1:  
Pilot Program Evaluation 
Criteria 
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Categories of goals and evaluation criteria 
The table below summarizes the categories of evaluation, including the number of goals and criteria 
proposed below for each category. The TAC is free to propose new goals and criteria, or to eliminate 
goals and criteria proposed here. 

Category Number of goals Number of 
evaluation criteria 

1. Revenue 4 5 
2. Cost 4 5 

3. Operations 6 12 
4. User Experience 6 11 
5. Privacy 5 7 
6. Data Security 4 6 

7. Equity 7 8 
8. Communications 1 3 
Total 37 57 

 
The pages that follow outline each individual goal and evaluation criterion, organized by category, 
including a reference to the source of each goal, if derived from CTIP or SB 1077. Goals without a 
corresponding source were derived from other literature on evaluation. 
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1. Revenue criteria 
Goals Source Evaluation Criteria 

Create a stable revenue 
stream 

 Revenue stability (at constant rate) over 
various time periods 

Difference in revenue between Road 
Charges and fuel tax 

Generate adequate revenue 
for infrastructure needs 

 Difference between revenue collected and 
road use costs imposed, relative to the 
fuel tax system of revenue collection 

Avoid double taxation CTIP Number of taxes or charges paid by 
motorists 
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2. Cost criteria 
Goals Source Evaluation Criteria 

► Administer Road Charges 
efficiently 

► Incorporate cost 
efficiencies where 
available 

► SB 1077 (f)(4) 
 

► CTIP 

Cost of administering Road Charge 
collection 

Difference between expected and realized 
revenue 

Provide users with low-cost 
compliance options 

SB 1077 (f)(3) Cost to user of recording and reporting 
highway use 

Implement projects on time 
and on budget 

 Deviation(s) from schedule 

Deviation(s) from budget 
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3. Operations criteria 
Goals Source Evaluation Criteria 

► Be easy to administer 
► Clearly identify 

responsibilities 

► SB 1077 (f)(4) 
► CTIP 

Ease of administering collection of Road Charges 

Adherence to operations responsibility matrix 

► Maintain compliance 
► Be enforceable 

► SB 1077 (f)(5) 
► CTIP 

Effectiveness of methods for maintaining compliance 
Resistance of methods to tampering and fraud 

Quality/accuracy of road use data reported 
Have neutral or efficient 
behavior impacts 

 Changes in individual road use behavior 
Changes in collective road use behavior 
Changes in individual road use beliefs 

Changes in collective road use beliefs 
Integrate with other 
charges 

CTIP Ease of administering interoperability with other jurisdictions 

Collect all charges owed  Difference between expected and realized revenue per mile 

Be compliant with 
financial guidelines 

 Auditability of accounts 

Auditability of account managers 
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4. User experience criteria 
Goals Source Evaluation Criteria 

Administer Road Charges 
effectively 

 Ease of recording and reporting highway use 

Quality/accuracy of highway use data reported 

Allow user choice CTIP User acceptance of methods available 

Market availability of methods 

Keep pace with change CTIP Adaptability of methods 

Ability of methods to incorporate other services 

Provide methods that are 
available, adaptable, reliable, 
and secure 

SB 1077 (f)(1) IT availability of methods 

Reliability of methods 

Security of methods 

Be transparent about how 
charge works 

 User understanding of system, including choices, 
operations, and invoices 

Do not negatively impact safety  Incidence of safety issues related to Road Charging 
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5. Privacy criteria 
Goals Source Evaluation Criteria 

Honor personal privacy CTIP User perception of privacy protections 

Protect personally-identifiable 
information (PII) 

SB 1077 (f)(2) Sufficiency of PII protection measures 

Ensure identity protection using 
location data even after removal of 
PII 

SB 1077 (f)(6) Sufficiency of identify protection using 
location data after PII removal 

Ensure privacy protection when 
using location data with other 
technologies 

SB 1077 (f)(7) Sufficiency of privacy protection 
measures when using location data with 
other technologies 

Protect privacy pursuant to Article I 
Section 1 of the California 
Constitution with respect to data 
access by public agencies (including 
law enforcement) and private firms 

California 
Constitution and  
SB 1077(f)(8) 

Sufficiency of privacy protection 
measures re: California Constitution 

Appropriateness of data retention 

Compliance of data retention 

Respect user privacy trade-offs  User valuation of privacy 

 

 
Compiled Page # 427



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 1:  
Pilot Program Evaluation Criteria 50 

6. Data security criteria 
Goals Source Evaluation Criteria 

Honor personal privacy (data 
security) 

CTIP User perception of data security 

► Ensure data are secure 
from external breaches 

► Ensure data are secure 
from internal breaches 

► Ensure data are secure 
from abuse based on 
internal process exposure 

 Ability of system to withstand breaches of 
attacks 

Protection of data 

Availability of data for appropriate and 
necessary uses 

Conformity with relevant ISO 9000 data 
security standards 

Conformity with relevant ISO 27001 data 
security standards 
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7. Equity criteria (with respect to fuel taxes) 
Goals Source Evaluation Criteria 

Be fair and equitable CTIP User perception of equity 

Preserve or improve horizontal 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
distance traveled 

Road Charges and compliance costs incurred, by 
vehicle type 

Preserve or improve vertical equity 
(relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
household income 

Preserve or improve inter-temporal 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by age 

Preserve or improve spatial equity 
(relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
location: North/South, urban/rural, in-state/out-of-state 

Preserve or improve procedural 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
method chosen 

Reasonably accommodate all users  Accommodation of all users 

 

 
Compiled Page # 429



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 1:  
Pilot Program Evaluation Criteria 52 

8. Communications criteria 
Goals Source Evaluation Criteria 

Engage the public meaningfully  Opportunities for participant feedback 

Opportunities for general public feedback 

Quality of public interactions 
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Next steps on evaluation for TAC members: June and July 
► What to expect at the June TAC meeting: 

> The project team will present updated evaluation criteria based on TAC member 
feedback received at the May meeting and through any individual follow-up comments. 

> TAC members will discuss the material and begin a process to decide (or finalize) the 
evaluation criteria to recommend. 

► What to expect at the July TAC meeting: 
> If needed, the project team will present recommended final evaluation criteria based on 

TAC discussion and feedback from the June meeting. 
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Appendix 2:  
Updated Pilot Program 
Evaluation Criteria Based on 
Comments Received 

 
Compiled Page # 432



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 2:  
Updated Pilot Program Evaluation Criteria Based on Comments Received 55 

TAC Members Provided Feedback to Revise and Improve the Draft 
Evaluation Criteria Presented in May 
The project team received comments from several TAC 
members indicating thorough review of the evaluation criteria 
and thoughtful consideration of ways to improve the first draft. 
The following four pages summarize all comments received 
and the project team’s responses, followed by 8 pages of 
updated criteria, revised in response to the comments 
received. 
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Summary of Comments Received 
Category Questions/Comments Received Project Team Response 

Overall 

Can we evaluate trade-offs across categories? 
Yes, the Independent Evaluator will be 
instructed to do so. Also, criteria will be 
assessed across all operational concepts. 

Do goals drive evaluation or vice versa? 

Goals generally should drive what is 
evaluated (the process used thus far). That 
said, the results of pilot evaluation will help 
inform future decisions about whether and 
how to proceed, thus influencing goals. 

Are all criteria relative to fuel taxes? Should they 
be? 

This is an area the TAC can provide 
guidance. In the draft provided, criteria are 
to be assessed relative to fuel taxes only 
where indicated. 

1. Revenue 

The most important revenue goal is the ability of 
the road charge to generate similar revenue as fuel 
tax “on day one.” Other considerations such as 
meeting needs are outside of the pilot scope. 

To reflect this comment, the first two goals 
were combined and restated as, “Create a 
revenue stream that is able to match the 
fuel tax at time of implementation.” 

Make “double taxation” criterion more specific to 
road charge and fuel tax. 

Clarified this criterion to reflect the concept 
of double taxation as applies strictly 
between road charge and fuel tax, and not 
other taxes. 

2. Cost 

Cost of collection should be measured relative to 
fuel tax. 

Added cost of collection relative to fuel tax 
as an additional criterion. 

Compliance costs should be built into the rate, not 
passed on to the motorists 

The criterion in question refers to the cost of 
compliance borne by motorists to report 
mileage. This language has been clarified. 

What does “projects” refer to? 
Language in this criterion has been clarified 
to refer to the pilot project itself (as a 
barometer of potential cost issues). 
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Category Questions/Comments Received Project Team Response 

3. Operations 

Remove behavioral goal and associated criteria as 
these are beyond the scope of the road charge 
pilot 

The purpose of these criteria is to test 
whether in fact there is no change in 
behavior, as commenter points out is the 
expectation. We have not removed them but 
are open to doing so at the TAC’s direction. 

Remove criteria related to beliefs as these are 
outside of scope. 

The criteria related to “beliefs” have been 
removed. 

What is the distinction between “be enforceable” 
and “collect all charges owed?” 

“Be enforceable” refers to the ability of the 
system to encourage voluntary compliance 
(language added to this effect). “Collect all 
charges owed” refers to the ability to actually 
collect all charges, including enforcing 
against violators / non-compliant behavior. 

“Collect all charges owed” is not an appropriate 
goal both because it may not be possible and it 
may lead to other undesirable effects such as 
privacy invasion. 

This goal has been reworded as follows: 
“Optimize collection of charges in 
accordance with enforcement features 
recommended by the TAC.” An additional 
criterion has been added to reflect 
adherence to TAC-recommended 
enforcement features. 

4. User Experience 

What is the difference between “Administer 
effectively” (category 4) and “Administer efficiently” 
(category 2)? 

Category 2 is from an agency perspective, 
while Category 4 is from a user perspective. 
Language updated in both places to reflect 
this distinction. 

Strengthen technology adaptability and flexibility 
criteria to ensure long-term viability of methods 
(including open system). 

Added language to several criteria to reflect 
that these characteristics should be long-
term in nature. Also, added a new criterion 
related to “openness” of the system 
architecture of the pilot to accommodate 
future providers. 
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Category Questions/Comments Received Project Team Response 

5. Privacy 

Can goals #2-4 replace goal #1? Goal #1 relates to user perception, while #2-
4 relate to actual system performance. 

What is meant by “respect user privacy trade-offs?” 

The purpose of this goal and the 
corresponding criterion is to allow 
measurement of the system’s flexibility to 
accommodate users who opt in to services 
that may require sharing data beyond the 
minimum required for road charging. 

Ensure that criteria reflect TAC privacy actions, 
including more precision on Constitutional issues. 

Given the detailed consideration of privacy 
issues the TAC is undertaking, we changed 
this criterion to reflect adherence in the pilot 
to TAC privacy principles, by incorporation. 

6. Data Security How is perception of data security distinct from 
perception of privacy? 

Perception of privacy relates to information 
motorists may be required to disclose, while 
data security relates to how information is 
handled and secured by agency & vendors. 

7. Equity 

All equity criteria should be with respect to fuel 
taxes. 

All proposed equity criteria are “with respect 
to fuel taxes.” 

Consider adding equity criteria without respect to 
fuel taxes. 

We are open to TAC direction on this 
proposal. 

Equity with respect to items other than road use 
should not be evaluated. 

We are open to TAC direction on removing 
equity criteria. 

Inter-temporal equity should not relate to age, but 
rather to differences between people at different 
points in time. 

In recognition of this clarification, and given 
the short duration of the pilot, we have 
removed this criterion. 

Consider removing the “accommodate all users” 
goal, which is so vague as not to be useful. 

We agree. This criterion has been removed. 

Define horizontal and vertical equity Definitions added. 

Consider a term other than “equity.” We are open to TAC suggestions should the 
equity category require reconsideration. 
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Category Questions/Comments Received Project Team Response 

8. Communications “Quality” of public interactions is too vague to be 
useful. 

This criterion has been updated to be more 
precise and measurable. It now relates to 
participant satisfaction with the interactions 
and feedback opportunities. 
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Updated Categories of Goals and Evaluation Criteria 
The table below summarizes the number of goals and criteria in each category based on TAC 
feedback received. 

Category Number of goals Number of 
evaluation criteria 

1. Revenue 2 2 
2. Cost 4 5 

3. Operations 8 12 
4. User Experience 6 12 
5. Privacy 6 4 
6. Data Security 4 6 

7. Equity 5 6 
8. Communications 1 3 
Total 36 50 

 
The pages that follow outline each individual goal and evaluation criterion, organized by category. 
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1. Revenue Criteria 
Goals Source Evaluation Criteria 

Create a revenue stream that 
is able to match the fuel tax at 
time of implementation 

 Ability of Road Charge revenue to match 
fuel tax revenue at time of implementation 

Avoid double taxation of 
Road Charge and fuel tax 

CTIP Ability to credit fuel taxes paid against 
Road Charges owed for pilot participants 
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2. Cost Criteria 
Goals Source Evaluation Criteria 

► Administer Road Charges 
efficiently 

► Incorporate cost 
efficiencies where 
available 

► SB 1077 (f)(4) 
 

► CTIP 

Estimated agency cost of administering a 
statewide Road Charge based on relevant 
cost data from the pilot 

Estimated agency cost of administering a 
statewide Road Charge based on relevant 
costs from the pilot, relative to fuel taxes 

Provide users with low-cost 
compliance options 

SB 1077 (f)(3) Costs incurred by motorists in recording 
and reporting highway use 

Implement projects on time 
and on budget 

 Completion of pilot project milestones 
relative to schedule required in SB 1077 

Final pilot project expenditures relative to 
cost estimate following TAC final report at 
end of 2015 
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3. Operations Criteria 
Goals Source Evaluation Criteria 

► Be easy to 
administer 

► Clearly identify 
responsibilities 

► SB 1077 (f)(4) 
► CTIP 

Ease of administering collection of Road Charges 

Adherence of all pilot vendors and administrators to operations 
responsibility matrix 

► Maintain compliance 
► Be enforceable 

► SB 1077 (f)(5) 
► CTIP 

Effectiveness of methods for encouraging voluntary compliance 

Resistance of methods to tampering and fraud 
Quality/accuracy of road use data reported 

Have neutral or efficient 
behavior impacts 

 Changes in individual road use behavior 
Changes in collective road use behavior 

Integrate with other 
charges 

CTIP Ease of administering interoperability with other jurisdictions 

Optimize collection of 
charges in accordance 
with enforcement 
features recommended 
by the TAC 

 Difference between expected and realized revenue per mile 
Implementation of and adherence to enforcement features 
recommended by the TAC 

Be compliant with 
financial guidelines 

 Auditability of accounts 

Auditability of account managers 
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4. User Experience Criteria 
Goals Source Evaluation Criteria 

Administer Road Charges 
effectively 

 Users’ ease of recording and reporting highway use 

Quality/accuracy of highway use data reported 

Allow user choice CTIP User acceptance of methods available 

Market availability of methods 

Keep pace with change over 
the long term 

CTIP Openness of system architecture for future providers 

Long-term ability of methods to incorporate other services 

Provide methods that are 
available, adaptable, reliable, 
and secure 

SB 1077 (f)(1) IT availability of methods 

Long-term adaptability of methods to changing 
technologies 

Reliability of methods 

Security of methods 

Be transparent about how 
charge works 

 User understanding of system, including choices, 
operations, and invoices 

Do not negatively impact safety  Incidence of safety issues related to Road Charging 
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5. Privacy Criteria 
Goals Source Evaluation Criteria 

Honor personal privacy through 
privacy policies 

CTIP User perception of privacy protections 

Protect personally-identifiable 
information (PII) 

SB 1077 (f)(2) 

Protection of PII in accordance with 
principles adopted by the TAC 

Ensure identity protection using 
location data even after removal of 
PII 

SB 1077 (f)(6) 

Ensure privacy protection when 
using location data with other 
technologies 

SB 1077 (f)(7) 

Protect privacy pursuant to Article I 
Section 1 of the California 
Constitution with respect to data 
access by public agencies (including 
law enforcement) and private firms 

California 
Constitution and  
SB 1077(f)(8) 

Protection of privacy, including 
implementation and operation of 
procedures, in accordance with 
principles adopted by the TAC 

Respect user privacy trade-offs  Ability of the system to accommodate 
user privacy preferences and choices 
relative to opt-in services 
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6. Data Security Criteria 
Goals Source Evaluation Criteria 

Honor personal privacy 
through data security 

CTIP User perception of data security 

► Ensure data are secure 
from external breaches 

► Ensure data are secure 
from internal breaches 

► Ensure data are secure 
from abuse based on 
internal process exposure 

 Ability of system to withstand breaches or 
attacks 

Protection of data in accordance with TAC 
direction on data security 

Availability of data for appropriate and 
necessary uses 

Conformity with relevant ISO 9000 data 
security standards 

Conformity with relevant ISO 27001 data 
security standards 
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7. Equity Criteria (with Respect to Fuel Taxes) 
Goals Source Evaluation Criteria 

Be fair and equitable CTIP User perception of equity, relative to fuel taxes 

Preserve or improve horizontal 
equity (relative to fuel taxes), which 
provides that people of similar 
abilities to pay would pay at the 
same (effective) rates 

 Road Charges and compliance costs incurred, by 
distance traveled, relative to fuel taxes 

Road Charges and compliance costs incurred, by 
vehicle type, relative to fuel taxes 

Preserve or improve vertical equity 
(relative to fuel taxes), which 
provides that people of differing 
abilities to pay would pay at 
different (effective) rates 

 Road Charges and compliance costs incurred, by 
household income, relative to fuel taxes 

Preserve or improve spatial equity 
(relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
location, relative to fuel taxes: North, Central, South; 
urban/suburban, rural/agricultural; in-state, out-of-
state 

Preserve or improve procedural 
equity (relative to fuel taxes) 

 Road Charges and compliance costs incurred, by 
method chosen, relative to fuel taxes 
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8. Communications Criteria 
Goals Source Evaluation Criteria 

Engage the public meaningfully  Opportunities for participant feedback 

Opportunities for general public feedback 

Participant satisfaction with interactions and feedback 
opportunities 

 
Compiled Page # 446



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 3:  
Development of the Pilot Participant Design Matrix 69 

Appendix 3:  
Development of the Pilot 
Participant Design Matrix 
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There Are Many Approaches for Recruiting Pilot Project Volunteers 
There are several channels envisioned for recruiting volunteers to participate in the pilot project, 
including but not limited to the following: 

► Recruitment by TAC members of their constituents and stakeholder groups 
► Recruitment by Work Group members of their constituents and stakeholder groups 
► Web-based and social media outreach to the general public 
► Targeted demographic recruitment via web postings, community events, and word-of-mouth 
► Placement of print and television news media stories and public service announcements 
► Appeals to existing customers of commercial account managers 

Participants will likely be eligible for incentives (details to be determined), conditional on their 
completion of the pilot test and evaluation surveys. 

More details about the participant recruitment strategy can be developed after the TAC decides the 
final parameters of the pilot program, including the “matrix” of participants. The remaining pages of 
this appendix, and the accompanying presentation and discussion for the June meeting, aim to help 
the TAC arrive at a participant matrix that adequately represents all constituencies or demographic 
“sub-groups” of particular interest. 
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Judgmental Sampling Can Effectively Guide Recruitment Targets 
Below are three example approaches for recruiting a sample of the California population as pilot 
project volunteers. 

► Proportional sample: select participants in a way that reflects the demographics of 
California in proportion to the total population. Some implications of this approach (assuming 
5,000 participants for the sake of this example) include 
> 50 would be heavy truck participants 
> 350 would be rural participants 
> 2,500 would be the from Southern California Association of Governments (SCAG) region 
> It could be difficult to recruit volunteers to meet specific multi-dimensional targets if we 

were striving to reflect many demographic characteristics at once (e.g., middle income, 
urban, Northern Californian, Asian, male, age 65+, passenger car driver with time permit) 

► Simple random sample: select participants at random. Implications of this approach 
> Difficult, perhaps impossible, to achieve with volunteers 
> No guarantee that sub-groups of interest have meaningful representation 

► Judgmental sample (recommendation for the TAC): recruit and select participants in a 
way that guarantees meaningful representation by sub-groups of interest by setting target 
ranges for each 
> Target a range of 300-500 heavy trucks 
> Target a range of 1,000-1,500 rural participants 
> Target a range of 300-500 low-income rural participants 
> There are many other sub-groups the TAC could develop targets for; the above 

three are intended purely as examples 
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The Pilot Will Feature Both Quantitative and Qualitative Evaluation 
Statistical significance is an important concept in quantitative analysis. It refers to the confidence with 
which one can reject a null hypothesis in comparing two statistics measured across a sample 
population. For example: 

► Before the pilot, 30% of participants support Road Charging. 
► After the pilot, 40% of participants support Road Charging. 
► Whether this change is statistically different from zero depends on the value of the change in 

measurement, sample size, and population size. Generally speaking, for large populations, a 
sample size of 300+ is required for statistical significance at the 90 or 95% confidence level. 

Most of the pilot evaluation will address qualitative questions. For example, the Independent 
Evaluator will conduct longitudinal surveys of participants, focus groups, and in-depth case analysis 
of pilot vendors and administrators. Example analyses may include the following: 

► Longitudinal surveys of participants asking about such issues as the following: 
> Cost of compliance 
> Ease of use 
> Privacy perceptions 

► Focus groups delving more deeply into views and experiences of participants 
► Performance analysis of vendors (and pilot administration in general), measuring: 

> Customer service and troubleshooting 
> Ability to process large volumes of invoices across multiple operational concepts 
> Compliance with privacy guidelines 

 
Compiled Page # 450



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 3:  
Development of the Pilot Participant Design Matrix 73 

Other Road Charge Pilots Have Had a Wide Range of Participation Levels 
► Puget Sound Regional Council Traffic Choices Study (2005-06) 

> 275 volunteer participants from Puget Sound region of Washington State 
> Tested billing systems and driving behavior in response to variable pricing across the 

entire road network of Puget Sound 
► Oregon Road User Fee Test (2006-07) 

> 260 participants from Metro Portland 
> Tested billing system and driving behavior in response to variable pricing across the 

entire road network of Metro Portland 
► University of Iowa GPS Field Trials (2008-10) 

> 2,650 participants from 12 regions around the country (9 medium-to-large metro areas, 2 
small cities, and 1 rural area) 

> Tested public response to the concept of mileage-based charging using GPS 
► Minnesota Road Fee Test (2011-12) 

> 500 participants from Minneapolis-St Paul and immediate surroundings 
> Tested billing systems and driving behavior (including speeding) in response to pricing 

and vehicle tracking information 
► Oregon Road Usage Charge Pilot (2012-13) 

> 88 invited statewide participants (44 from Oregon, 21 from Washington State, 23 from 
Nevada; only Oregon participants actually paid the charge) 

> Tested open system for charging technology and billing platform for statewide/regional 
road charging with a flat rate per mile (rate charged varied in each state) 
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The TAC Will Use Judgment in Determining How Many Participants to 
Recommend for the Pilot 
Although the pilot participant surveys will have some questions that lend themselves to statistical 
hypothesis testing (e.g., testing the statistical significance of any change in road charge acceptance 
before versus after the pilot), the majority of the information gathered will be qualitative in nature. In 
qualitative research, there are no generally accepted numerical guidelines for determining sample 
sizes.  

► One method of determining sample size for qualitative research is based on the concept of 
saturation. Saturation is achieved when adding new samples does not appreciably change 
the outcome. Knowing when saturation has been achieved is a judgment call, made more 
challenging if done prior to the start of the research. 

► The challenge for the TAC is not in determining the overall size of the pilot. The overall pilot 
participant pool will likely be large enough for both qualitatively meaningful feedback and a 
high degree of statistical significant with respect to specific quantifiable questions. Rather, 
the challenge for the TAC is in determining the sample size for sub-groups of interest. 

► The TAC can focus on sample design to obtain meaningful qualitative feedback from the 
diverse sub-groups that represent the populations of greatest interest to the TAC. 

► The remainder of this appendix is devoted to determining a framework for identifying sub-
groups of interest and populating each sub-group with an adequate sample size. The next 
page is a preview of a proposed matrix for TAC consideration for guiding the sample design 
exercise. 
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Proposed Pilot Participant Matrix 
The image below depicts a pilot participant matrix of 32 sub-groups created from analysis of all 
permutations of sub-groups, simplification of vehicle weight categories, elimination of non-existent or 
unusual sub-groups, and prioritization of the 32 sub-groups depicted below. The numbers inside each 
box are example sample size ranges for each sub-group. For example, the upper left box assigns a 
range of 100-150 volunteer slots to light-duty commercial vehicles belonging to businesses in 
Northern California. The box immediately below it assigns 300-400 volunteer slots to low-income 
urban and suburban individuals and households in Northern California who drive passenger cars and 
light trucks. The remaining pages explain how to arrive at this matrix and how to use it. 
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Seven Dimensions Define Pilot Participant Sub-Groups 
The table below presents the seven dimensions addressed by the TAC (four already decided, three 
scheduled for decision at the June meeting), as well as the categories agreed within each dimension 

Decisions Made January – May Decisions Scheduled for June 
Vehicle 
Weight 

Vehicle 
Status 

Participant 
Status 

Operational 
Concept Location Income Region 

• Passenger 
Cars 

• Class 2 
Trucks 

• Class 3 
Trucks 

• Class 4 
Trucks 

• Class 5 
Trucks 

• Class 6 
Trucks 

• Class 7 
Trucks 

• Class 8 
Trucks 

• Private 
• Commercial 

• Individual 
• Household 
• Business 
• Agency 

• Time Permit 
• Mileage Permit 
• Odometer Pre-pay 
• Odometer Post-pay 
• Non-location 

Mileage Meter 
• Non-location 

Smartphone 
• Non-location 

Telematics 
• Non-location Other 
• Location-based 

Mileage Meter 
• Location-based 

Smartphone 
• Location-based 

Telematics 
• Location-based 

Other 

• Urban and 
Suburban 

• Rural and 
Agricultural 
 

• Low 
• Middle 
• High 

• Northern 
• Central 
• Southern 

 

8 2 4 12 2 3 3 
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Getting to a Manageable Number of Sub-Groups 
One example of a sub-group is the following, based on choosing one category from each of the 
seven dimensions on the previous slide: 

Commercial Class 2 truck belonging to a low-income household in an urban or suburban 
location of Central California who selects the Mileage Permit operational concept. 

Considering all possible permutations of categories across all seven dimensions reveals 13,824 sub-
groups, including the example above. Supposing the TAC wanted to ensure at least 30 participants 
representing each of these sub-groups, the road charge pilot would need to recruit 414,720 
participants. In addition, not reflected in the chart above are out-of-state participants (a group the 
TAC has recommended testing) and Native American participants living on tribal lands (a group the 
TAC may specifically recommend for inclusion). 

The TAC can take three steps to reduce the large number of sub-groups from 13,824 to a more 
manageable 32. 

► Step 1: Collapse the weight dimension from 8 categories to 3. 
► Step 2: Down-select to sub-groups that exist, are common, and are meaningful. 
► Step 3: Do not consider operational concepts as a defining dimension of each sub-group. 

Rather, allow participants in each sub-group to choose which operational concepts they 
prefer. 
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Step 1: Collapse the Weight Dimension from 8 Categories to 3 
The table below shows the correspondence between the 8 original weight classes proposed by the 
TAC and the 3 simplified classes based on the U.S. Department of Transportation vehicle 
classification system. 

Original Vehicle Weight 
Classification 

Revised Vehicle Weight 
Classification 

Passenger Cars 
 Passenger Cars and Light Trucks 

(<10,000 pounds GVWR) Class 2 Trucks 
 

Class 3 Trucks 
 

Medium Trucks (10,000-26,000 
pounds) 

Class 4 Trucks 
 

Class 5 Trucks 
 

Class 6 Trucks 
 

Class 7 Trucks 

Heavy Trucks (>26,000 pounds) 
Class 8 Trucks 
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Step 2: Down-Select to Sub-Groups that Exist, Are Common, and Are 
Meaningful 
The vast majority of pilot participant matrix sub-groups do not exist. Others cover such a small group 
of individuals that they do not merit special consideration for recruiting participants. Still others may 
not serve as meaningful ways to characterize participants. 

► Examples of non-existent sub-groups include private heavy-duty vehicles and commercial 
agency vehicles: 
> Heavy-duty vehicles (e.g., dump trucks and tractor-trailers) are technically registered as 

commercial vehicles in California, not private. 
> Agency vehicles are exempt, not commercial. 

► An example of a rare sub-group is heavy, commercial trucks belonging to individuals. 
> The TAC may find more value in focusing on heavy, commercial trucks used for business 

purposes, including individuals who are owner-operators. This does not include the very 
rare category of individuals who use heavy commercial trucks for personal transportation. 

► Examples of sub-groups that do not provide meaningful characterization participants include 
individual vs. households cars and North vs. Central vs. South heavy truck operations: 
> While the TAC can direct the project team to ensure a certain number of complete 

households participate in the pilot, the distinction between an individual and a household 
is not strong enough to merit its inclusion as a defining dimension of each sub-group. 

> Heavy truck fleets tend to operate across broad geographies, including across state 
boundaries. The TAC may find more value in distinguishing between large truck fleets by 
fleet size rather than whether they are domiciled in Northern vs. Southern California. 
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Step 3: Allow Participants to Select Operational Concepts 
The TAC can allow volunteers recruited to the pilot to choose from among the operational concepts 
available (e.g., time permit, mileage permit, automated location-based device).  

► Participants will receive summary information about each concept, including information 
about any technology requirements, reporting requirements, costs, privacy implications, 
value-added services, or other features of each concept. 

► By leaving participant choices unconstrained, the pilot will generate valuable information 
about the concepts that people prefer. 

► The TAC may nonetheless opt to instruct the project team to ensure that a minimum number 
of each operational concept is selected, to ensure that useful feedback about all concepts is 
gathered. 

 
Compiled Page # 458



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #6 

Appendix 3:  
Development of the Pilot Participant Design Matrix 81 

Table of Sub-Groups Following Simplification 
The table below shows the remaining dimensions used to create 32 sub-groups based on the above 
simplification steps. For example, the first row results in 18 sub-groups of private passenger cars and 
light trucks based on permutations of location (urban/suburban vs. rural/agricultural), income (low vs. 
middle vs. high), and region (Northern vs. Central vs. Southern): 2 x 3 x 3 =18. 

Decisions Made January – May Decisions Scheduled for June Number of 
Sub-Groups Participant Status Vehicle Weight/Status  Location Income Region 

• Individual and 
Households 

• Private Passenger Cars and 
Light Trucks 

• Urban and 
Suburban 

• Rural and 
Agricultural 

• Low 
• Middle 
• High 

• Northern 
• Central 
• Southern 

1 x 1 x 2 x 3 x 
3= 
18 

• Business • Commercial Passenger Cars 
and Light Trucks 

• Commercial Medium Trucks 
• Commercial Heavy Trucks 

N/A N/A • Northern 
• Central 
• Southern 

1 x 3 x 3 = 
9 

• Agency N/A N/A N/A N/A 1 
• Tribal 

 
• Private Passenger Cars and 

Light Trucks 
N/A N/A N/A 1 x 1 =  

1 
• Out-of-State • Private Passenger Cars and 

Light Trucks 
• Private Medium Trucks 
• Private Heavy Trucks 

N/A N/A N/A 
1 x 3 =  

3 
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Matrix of 32 Sub-Groups and Examples of Sample Size Ranges for Each 
Having down-selected to 32 priority sub-groups, they can be represented in a single matrix as shown 
below. Each of the 32 sub-groups is represented as a distinct box with example numbers inside. 
Using this representation, the TAC can begin to consider sample sizes for each sub-group. 
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Summary of Assumptions and Decisions to Create a Manageable 
Number of Pilot Participant Matrix Sub-Groups 
1. Use judgmental sampling 
2. Reduce weight classification from 8 to 3 categories 
3. Use region (Northern vs. Central vs. Southern) to define 3 sub-groups of commercial passenger 

cars/light trucks and 3 sub-groups of commercial medium trucks 
4. Use fleet size (small vs. medium vs. large) to 3 define sub-groups of commercial heavy trucks 
5. Define location (urban/suburban vs. rural/agricultural), income (high vs. middle vs. low), location 

(Northern vs. Central vs. Southern), and heavy commercial truck fleet size (small vs. medium vs. 
large) 

6. Use location (urban/suburban vs. rural/agricultural), income (high vs. middle vs. low), and region 
(Northern vs. Central vs. Southern) to define 18 sub-groups of private passenger cars/light trucks 
for individuals and households 
► Specify the range of private passenger cars/light trucks in each of the 18 sub-groups 
► Specify a minimum number for each operational concepts and for the number of complete 

households desired in each of the 18 sub-groups 
► Specify minimum values for other demographics of interest across the entire sample of 18 

sub-groups 
7. Specify range for out-of-state vehicles participating across 3 sub-groups (passenger cars/light 

trucks, medium trucks, and heavy trucks) 
8. Specify range for agency vehicles participating 
9. Specify range for tribal participants 
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What to Expect at the June Meeting 
At the June meeting, the TAC will undertake the following discussions: 

► First, an introduction of the matrix as summarized in this section will be presented as a 
framework for defining key categories, making more detailed decisions about sub-group 
sample sizes, and understanding implications of those choices on total pilot sample size. 

► Next, background on California demographics, including population estimates by the key 
dimensions outlined above, will be presented. 

► Finally, the TAC will have a dynamic discussion of pilot sample size by filling out the matrix 
with target ranges for volunteer participants to recruit in each sub-group. The project team 
will facilitate this discussion using a dynamic matrix that allows the TAC members to see in 
real time the implications of varying sample sizes of each sub-group and other constraints 
on demographic attributes of interest. 
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Section 1: 
TAC Decision Summary and 
Schedule 

Section 1: 
TAC Decision Summary and Schedule 1  

Compiled Page # 465



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #7 

Summary of TAC Decisions and Preview of Schedule 
This section summarizes the TAC’s decisions made to date, and previews issues the TAC will 
consider and address during the remaining meetings for 2015.  

► The Decisions Summary page displays:  
> Decision points that the TAC has addressed in prior meetings 
> Any actions taken 
> A brief summary of the TAC’s proposal reflecting more detailed direction on pilot design 

► Next is the Decisions Schedule at-a-glance, which provides an overview of all remaining 
questions the TAC will address, organized chronologically and indicating which work 
streams will inform the TAC’s discussion. 

► Finally, a Detailed Monthly Decision Schedule can be found after the Schedule at-a-glance. 
This provides a more detailed look at each of the remaining TAC meetings through 
December. These pages include topic areas that each meeting will cover; statutory language 
associated with each topic area; and any corresponding TAC decision points to address in 
the meeting. 

The Decisions Summary has been and will continue to be updated each month. Although the project 
team recommends that the TAC achieve consensus and direction on the questions in the timeframes 
presented, the Decision Schedule remains a living document. Any changes, such as moving 
questions up or down on the schedule or adding new questions will be reflected in the briefing 
materials each month and discussed at each meeting. 
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June TAC Meeting Decision Summary 
PRIOR 
MONTH TAC DECISION POINTS ACTION 

June What evaluation criteria do the TAC recommend for 
the pilot? 

The TAC recommended evaluation criteria as 
revised and presented in Appendix 2 of the June 
briefing book addendum. 

How many participants should be involved in the pilot? The TAC recommended using the sub-group 
framework (“matrix”) and directed the project team 
to analyze the sub-groups and present 
recommendations at the July meeting. How should participation be distributed throughout the 

state? 

What non-mileage based accommodations does the 
TAC recommend testing in the pilot? 

The TAC recommended studying and reporting on 
issues and recommendations for non-mileage 
based accommodations and policies after the pilot 
concludes, as part of the final pilot report to the 
Legislature. 

 

  

Section 1: 
TAC Decision Summary and Schedule 3  

Compiled Page # 467



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #7 

Based on TAC Decisions Made to Date, the Road Charge Pilot Has the 
Following Parameters: 
 

The pilot will offer drivers a choice in account managers 
 More than one non-state account manager will be available for pilot 

participants to choose from.  
 

The pilot will offer drivers a choice in mileage recording methods 
 Methods under consideration for the pilot include time permits, 

mileage permits, odometer charges (prepay and postpay), automated 
distance charging without location information, and automated 
distance charging with location information. 

 

Out-of-state vehicles will be included in the pilot and simulate payment for driving on California roads 
 Drivers from neighboring states who drive regularly in California will 

be recruited to participate in the pilot. 
 

The pilot will test an open system design 
 Security standards and privacy protections will be required, and data 

content messaging formats between service providers and the state 
may be defined. However, the system will otherwise be designed in a 
way that is technology neutral and allows entry of multiple operational 
concepts, technologies, and service providers. 

 

The pilot will test the interoperability of California’s system with that of other states 
 In the event another state does not have a pilot operational 

concurrent with California’s, interoperability will be simulated using 
account managers. 
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Based on TAC Decisions Made To Date, the Road Charge Pilot Has the 
Following Parameters (continued): 
 

The pilot will include individuals, households, businesses, and at least one government agency 
 This represents the diversity of vehicle ownership types most 

common in California. 
 

The pilot will include a cross-section of vehicles that are reflective of the fleet currently using California’s public road 
network 
 The pilot will recruit a variety of vehicles with the goal of forming a 

vehicle pool that reflects the diversity of the fleet currently using 
California roads. 

 

The pilot will offer methods to exempt miles driven on private roads or out of state 
 Both manual and automated options for claiming mileage exemptions 

will be tested. 
 

The pilot will feature three approaches for protecting privacy: governance, accountability, and legal protection 
 The TAC will adopt privacy principles (governance), evaluation criteria 

(accountability), and recommended privacy protection provisions 
(legal protection). 

 

The pilot will be evaluated according to criteria recommended by the TAC 
 The 50 evaluation criteria adopted by the TAC in June span 8 

categories. 
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Decisions Schedule-at-a-glance 
 
MONTH TOPICS TAC DECISION POINTS TO BE RAISED 

July Technical Design How many participants should be involved in the pilot? 

How should participation be distributed throughout the state? 

What system data security features should be used in the pilot? 

Policy Comprehensive review of TAC Decisions made to date 

What privacy principles and privacy protection provisions does the TAC recommend? 

Report to CalSTA Feedback on report outline 

August Technical Design What type of enforcement and compliance activities should be demonstrated during 
the pilot? 

September Policy Address additional questions raised during the course of TAC meetings. 

Communications Has the TAC adequately gathered, considered, and addressed public comment on 
pilot issues? 

October Policy Address additional questions raised during the course of TAC meetings. 

Report to CalSTA Feedback on draft report. 

November Report to CalSTA Feedback on draft report. 

December Report to CalSTA Adopt final report on recommendations to CalSTA. 
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Detailed Monthly Decision Schedule 
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July: Meeting #7 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC DECISION POINTS 

Technical Design: 
Inputs to Technical 
Design 

3090(e): The TAC shall study road charge alternatives to the 
gas tax…and shall make recommendations on the design of 
a pilot program… 
3090(f) 8: In studying the road charge alternatives… the TAC 
shall take the following into consideration: and public and 
private agency access… to data collected and stored for 
purposes of road charging. 

• How many participants should 
be involved in the pilot? 

• How should participants be 
distributed throughout the 
state? 

• What system data security 
features should be used in 
the pilot? 

Business Case 
Analysis: Initial cost 
estimates for 
operational concepts  

3090(f) 3-4: In studying the road charge alternatives… the 
TAC shall take the following into consideration: the cost of 
administering the collection of taxes and fees as an 
alternative to the current system of… fuel taxes. 

Informational item 

Policy: Review Comprehensive review of TAC decisions to date Informational item 

Policy: Privacy 
principles and model 
privacy protection 
provisions 

3090(f) 2, 6, 7, and 8: In studying the road charge 
alternatives… the TAC shall take the following into 
consideration: the necessity of protecting all personally 
identifiable information used in reporting highway use… the 
ease of re-identifying location data… increased privacy 
concerns when location data are used in conjunction with 
other technologies 

• What privacy principles and 
privacy protection provisions 
does the TAC recommend? 

Communications: 
Focus groups and 
comment matrix update 

3090(e): The TAC shall gather public comment on issues and 
concerns related to the pilot program… 

Informational item 

Report to CalSTA: 
Draft outline  

3090(e): The TAC shall make recommendations on the 
design of a pilot program…. 

• Feedback on report outline 
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August: Meeting #8 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Technical Design: Inputs to 
Technical Design 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What type of enforcement and 
compliance activities should 
be demonstrated during the 
pilot? 

Organizational Design: Update 
from inter-agency work group 

3090(f) 4: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
the ease… of administering the collection of taxes 
and fees as an alternative to the current system of 
taxing highway use through motor vehicle fuel 
taxes. 

Informational item only 

Communications: Telephone 
survey and comment matrix update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item 
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September: Meeting #9 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Communications: Review of TAC 
public engagement efforts 

3090(e): The TAC shall gather public comment 
on issues and concerns related to the pilot 
program… 

• Has the TAC adequately 
gathered and considered public 
comment on issues related to the 
pilot program and addressed 
them? 
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October: Meeting #10 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Report to CalSTA: Review of draft 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on draft outline 

 

November: Meeting #11 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Report to CalSTA: Draft final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on updated draft report 
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December: Meeting #12 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Report to CalSTA: Final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
Section 3091: Based on the recommendations of 
the [TAC], [CalSTA] shall implement a pilot 
program to identify and evaluate issues related to 
the potential implementation of a [road charge] 
program. 

• Adopt final report on 
recommendations to CalSTA 
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Summary of Topics & Decisions To Satisfy Statutory TAC Requirements 
3090 SECTION TOPICS THAT WILL INFORM TAC DISCUSSION AND DECISIONS 

(e) Study road charge alternatives Policy, Technical Design, Business Case Analysis, Organizational Design 

(e) Recommend pilot design alternatives Policy, Technical Design, Report to CalSTA 

(e) Gather public comment on issues & concerns Public Input and Involvement 

(e) Recommend evaluation criteria Evaluation Strategy, Report to CalSTA 

(f) (1) Availability Technical Design 

(f) (1) Adaptability Technical Design 

(f) (1) Reliability Technical Design 

(f) (1) Security Technical Design 

(f) (2) Necessity of protecting PII Policy, Technical Design 

(f) (3) Ease of recording & reporting highway use Technical Design  

(f) (3) Cost of recording & reporting highway use Business Case Analysis 

(f) (4) Ease of administering collection of charges Organizational Design, Technical Design 

(f) (4) Cost of administering collection of charges Business Case 

(f) (5) Effective methods of maintaining compliance Technical Design, Organizational Design 

(f) (6) Ease of re-identifying location data Technical Design, Policy 

(f) (7) Privacy concerns when using location data with 
other technologies 

Technical Design, Policy 

(f) (8) Public & private agency access to data Organizational Design, Technical Design, Policy 
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Section 2: 
Policy Decisions Overview 
To be discussed with Agenda Item #8 
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Policy Overview for Meeting #7 
This month the TAC will continue deliberations of the design considerations to 
inform the business case for road charging, with an emphasis on providing 
background information to support discussions around data security and 
privacy. 

As shown in the Decision Schedule, this month, we would like to reach 
consensus on two policy questions: 

1. What system data security features should be used in the pilot? 
2. What privacy principles and privacy protection provisions does the TAC recommend? 

 
In addition, the TAC will re-visit two questions from June as follows: 

3. How many participants should be involved in the pilot? 
4. How should participants be distributed throughout the state? 

 

The following sections of this Briefing Book provide more detailed information on question one listed 
above, while the appendix provides background on question two. Presentations at the July TAC 
meeting and accompanying handouts, to be distributed the week before the meeting, will provide 
more detailed information on questions three and four. 
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Section 3: 
Data Security in California’s Road 
Charge Pilot Program 
To be discussed with Agenda Item #12 
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Terms Used in This Briefing Book 
The following general terms in this list are used throughout this briefing book. Additional data security 
terms are defined as they are introduced in this briefing book.  

Account Manager—the authority responsible for a given user’s account, either a Commercial 
Account Manager or a state agency. 

Authorized user—a user who has some rights to access specified privileged and personal 
information on a system, typically having a username/password for the system. 

Customer Service Representative (CSR)—an individual responsible for providing services to 
customers of account managers, usually via telephone. 

Data security—protecting data, such as a database, from destructive forces and from the unwanted 
actions of unauthorized users.1 

Mileage Meter (MM)—a device installed in a participant’s vehicle that reports miles driven to the 
Account Manager. 

Information Technology (IT) Administrator—a member of an IT department with the rights and 
responsibility to manage the overall function of a given IT system. 

1 Summers, G. Data and databases. In: Koehne, H Developing Databases with Access: Nelson Australia Pty Limited, p. 4-5, 2004. 
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Terms Used in This Briefing Book (continued) 
Participant—a volunteer motorist who will participate in California’s Road Charge Pilot Program. 

Personally Identifiable Information (PII)—information that can be used on its own or with other 
information to identify, contact, or locate a single person, or to identify an individual in context. 

Usage-based Insurance (UBI)—car insurance with rates based on driving data. 

User—an individual that uses or attempts to use a given system. 

Vehicle Identification Number (VIN)—a vehicle serial number, unique to every vehicle 
manufactured.  
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Introduction and Relationship to Privacy 
As noted on the previous page, data security means protecting data, such as a database, from 
destructive forces and from the unwanted actions of unauthorized users.  

Data security is also a more technical complement to privacy policy concepts introduced in May. On 
the figure below, privacy policy questions are grayed out, while data security questions, the focus of 
this month’s briefing book, are shown in red below (items 5, 6, and 7). 

 

 
1 - Type of 

information 
required (PII)

2 - How PII is 
collected

3 - How PII is 
transmitted

4 - Use of PII5 - Who has access 
to PII

6 - How PII is 
stored

7- How PII is 
destroyed
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Data Security Questions that Require TAC Recommendations 
The highlighted terms in the following questions for the TAC’s consideration will be defined in the 
coming pages. Specific recommendations for addressing each question are also provided. 

► What user Authentication measures should be required in the pilot? 

► What user Authorization measures should be required in the pilot? 

► What Data Modification Notification measures should be required in the pilot? 

► What Data Masking measures should be required in the pilot? 

► What Encryption measures should be required in the pilot? 

► What Data Storage security measures should be required in the pilot? 

► What Data Transmittal security measures should be required in the pilot? 

► What Data Destruction measures should be required in the pilot? 

► What General IT Network Security measures should be required in the pilot? 
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Main Components of Data Security 
The main components of data security are the following.2 
Representative examples are provided for some 
components to help explain how people commonly may 
hear about or experience these components in daily 
computer usage. 

Authentication 
► Authentication is the process used to verify that 

users (people or devices) are who they say they 
are.3 
> Representative example: Username/Password. 

 
Authorization 

► While authentication means verifying "you are who you say you are," authorization means 
verifying "you are permitted to do what you are trying to do". Authentication is thus a 
prerequisite for authorization.4 
> Representative example: strongly defined authorized user and administrator roles and 

permissions. 
 

2 Hiner, J. Security hinges on authentication, authorization, and encryption. TechRepublic: August 14, 2002. Available at: 
http://www.techrepublic.com/article/security-hinges-on-authentication-authorization-and-encryption/ 
3 Op. cit. 2. 
4 Wikipedia. Authentication. Downloaded on June 27, 2015. Available at: https://en.wikipedia.org/wiki/Authentication. 
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Encryption  
► In cryptography, encryption is the process of encoding messages or information in such a 

way that only authorized parties can read it. Encryption involves encoding a message with a 
special number called a key. Encryption does not prevent a message being intercepted, but 
denies the message content to the interceptor.5 
> Representative Example: the encryption protocol standard called Advanced Encryption 

Standard (AES). It is now commonly executed in using a 256-bit encryption key, and thus 
referred to as 256-bit AES. 

 

5 "Encryption Basics | EFF Surveillance Self-Defense Project." Encryption Basics | EFF Surveillance Self-Defense Project. Surveillance Self-Defense 
Project, n.d. Web. 06 Nov. 2013. <https://ssd.eff.org/tech/encryption>. 
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Additional Components of Data Security 
There are several processes beyond encryption, 
authentication, and authorization that support data 
security. Below are the most important ones.  
 
Data Modification Notification 

► This involves notification of users that their file(s) 
(including all component data) has (have) 
changed. 
> Representative example: an email from a 

company saying that your account has 
changed. 

 
Data Masking 

► Data masking is hiding sensitive original data with random characters or data. 
> Representative example: a credit card number appearing as XXXX XXXX XXXX 1234 on 

websites or apps. 
 
Data Storage 

► Data Storage security involves applying the above principles (authentication, authorization, 
encryption), and other measures to ensure that all data on a computer system are stored 
securely. 
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Additional Components of Data Security (continued) 
Data Transmittal 

► Applying the principles of secure data storage to data transmission: using authentication, 
authorization, and encryption to transmit PII / secure data from one system to another. 

 
Data destruction 

► Data destruction requires erasing all data (overwriting data, including associated files or 
database records, with meaningless information). 

► This is more secure than simply “deleting” data, which typically means that only the 
beginning of a file is erased.  

 
General IT network security   

► General IT network security encompasses all means by which information and services are 
protected from unintended or unauthorized access, change, or destruction.6 
> Representative examples: firewalls, intrusion detection, anti-virus, anti-malware. 

 

6  "Reliance spells end of road for ICT amateurs", The Australian, May 07, 2013, 
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Data Security Needs in the Pilot 
► During the pilot, all PII, including name, address, phone, payment, etc., need to be protected 

to guarantee privacy and security of all pilot participants. 
► Location data may or may not be PII, depending on whether it can be associated with an 

individual or not. It should always be protected to guarantee privacy. 
► Data that is neither PII nor location data should still be treated according to standard 

network security practices, but will not explicitly be addressed in this briefing book. 
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Data Security in the Road Charging System Architecture 
► Security must be ensured in each block and in each link of the system architecture.  
► Recall System Architecture from March Briefing Book: 

> Mileage Reporting: the subsystem that reports data from the vehicle to the account 
manager, including in-vehicle devices. The mileage reporting subsystem will not be used 
for manual methods such as the time permit or the odometer charge, as these do not 
require the use of vehicular data or in-vehicle electronics. 

> Account Management: the subsystem that takes in mileage data, updates participant 
accounts, sends invoices to customers, receives payment from customers, sends 
payments to the state, and reports road charge data to account management oversight. 
Account managers accept input from motorists choosing manual methods directly. 

> Account Management Oversight: the subsystem that takes road charge data from the 
account management subsystem and verifies that all account managers are paying 
appropriate sums of money to the state each month and that all account managers are 
abiding by the rules of the program.  

► At the end of each subsection of this briefing book, a slide illustrates how the security 
elements discussed in that subsection relate to each block and link of the following 
architecture.
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Where the Data Security Components Fit in the Cycle of Privacy 
 

1 - Type of information 
required (PII)

2 - How PII is collected

3 - How PII is transmitted

4 - Use of PII

5 - Who has access to PII
•Authentication
•Authorization

•Data modifcation notification
•Data masking

6 - How PII is stored
• Encryption

•Data Transmittal

7- How PII is destroyed
•Data destruction

General 
IT 

Security 
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5 – Who Has Access to PII 
The security of PII rests on restricting access to such information only to 
those authorized system users (such as customer service 
representatives) who have the rights to access it. Two components of 
data access control are authentication and authorization:  

1. Authentication – verifying all authorized system users (participants, 
administrators, devices, or programs) are who they say they are. 

► The key policy is requiring a username and password for all authorized users. 
> Strict password policies increase the likelihood of data protection from unauthorized 

access (password strength, maximum time of validity). 

2. Authorization – verifying “you are permitted to do what you are trying to do.” 

► Every authorized user will be assigned a “user role.” 
> A user role may correspond to a job function, like Customer Service Representative. 
> Each user role would be assigned different rights—rights to access certain data. Users of 

a role without rights to a given data set would be denied access to that data. 
> IT administrators may have many rights to work on the system that other user types not 

have (e.g., to install and delete software), but they may not have the right to view PII. 
► To enforce, there should be a clearly documented data security policy describing user roles 

and their respective rights. 
> The data security policy describes who has what access to which PII. 
> There should be occasional auditing/checking to verify that these roles are enforced. 
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Authorization in Depth: User Roles and Related Policies 
Example User Roles  

► Enforcement  
> Enforcement Officers may only have rights to enter a license plate number to determine 

road charge registration status of vehicle, operational concept, and payment status. 
► Account Management 

> CSRs may only have rights to create, view, and/or modify accounts. For accounts on 
Automated Distance Charge, CSRs may also have rights to view mileage data in order to 
support dispute resolution. 

► Account Management Oversight 
> Accountant/Auditors may only have rights to view aggregate data from CAMs and 

individual data on anomalies. In addition, in cases of suspected noncompliance or fraud, 
accountants/auditors may be able to request detailed data of individuals. 

Access control records 

► Databases automatically record name of authorized user who accesses data and when.  

Personnel policy 

► A strong personnel policy is necessary to ensure data access controls are strictly obeyed. 
► Criminal and possibly financial background checks for users in various roles. 
► Retaining personnel records of infractions: one major infraction or several minor infractions 

leads to dismissal. 
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Additional Controls on Data Access 
Data Modification Notification  

► When significant information is changed on a participant account, 
the given participant should receive an automatic notification that 
their sensitive data (PII) has changed. 
> If the participant did not request the change, they can have the 

agency or Commercial Account Manager (CAM) investigate 
the change, and change the password or other security code on the account to prevent 
the unwanted access from recurring. 

► Typical means of notification are e-mail, text message, and automated phone call. 
> Participants could be allowed to choose their preferred method of contact. 

Data Masking 

► Data Masking means hiding sensitive original data with random characters or data, such as 
when your credit card number appears XXXX XXXX XXXX 1234 on a payment website or 
smartphone app. 

► For example, CSRs cannot view masked data. 
► Typically, payment methods are masked, such as when your credit card number appears 

XXXX XXXX XXXX 1234. 
► A CSR can view a payment card number when entering it, to verify that it has been entered 

correctly; once entered, it is permanently masked. 
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Who Has Access to PII in System Architecture Diagram 
 

► PII may be retrievable for 
the purpose of dispute 
resolution.  

► Doing so would require 
special credentials 
(username/password) from 
account manager. 

 

► Account Management 
Servers are the only 
systems authorized to 
access transmitted data. 

 

► Explicit data access policy 
with defined user roles at 
account management. 

► Account Management 
system is subject to audits 
to ensure compliance. 

 

► Account Management 
Oversight Servers are the 
only systems authorized to 
access transmitted data.  

 

► Explicit data access policy with 
defined user roles for Account 
Management Oversight 

► Account Management Oversight 
systems subject to audits to 
ensure compliance. 

► Detailed mileage data 
transmitted to account 
management oversight only in 
case of audit or noncompliance 
investigation.  
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Recommendations: Data Access 
► What user Authentication measures should be required in the pilot? 

> Minimum of 8-character passwords, letters and numbers, one capital. 
► What user Authorization measures should be required in the pilot? 

> For pilot project, employ user roles with limited rights to PII access. Provide at least user 
roles of CSR, Enforcement, and Accountant/Auditor. 

► What Data Modification Notification measures should be required in the pilot? 
> Require data modification notification to participant (primary account holder in the case of 

vehicle fleets) via e-mail or text message. 
► What Data Masking measures should be required in the pilot? 

> At a minimum, mask all means of simulated payment and VINs. 
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6 – How PII Is Stored and Transmitted 
This topic covers how PII is stored and transmitted. Data collected for the 
purposes of road charging may be stored on in-vehicle devices like 
smartphones and other Mileage Meters (MMs), as well as on servers that are 
maintained by CAMs and the state agency administering the road charge. In 
order to collect the road charge, those data must be transmitted between 
entities including the in-vehicle device, CAM/state servers, and various customer interfaces such as 
websites or mobile apps. 

► Data must be securely stored and transmitted. 
> For the Automated Distance Measurement methods, we propose using UBI standards for 

the transmission from the vehicle to the Account Manager during the pilot, including 
strong encryption on all links, as well as secure storage of data. 

> For other internet-based interfaces, such as payments and reporting of odometer 
readings, we propose using HTTPS, a secure data exchange standard commonly used 
on the internet for exchange of secure information. 

► The key to secure data storage is encryption. 
> Encryption is the process of encoding messages or information in such a way that only 

authorized users can read it. Encryption does not of itself prevent a message being 
intercepted, but denies the message content to the interceptor.7 

> 256-bit Advanced Encryption Standard (AES) is a common industry standard. 

7 Op. cit. 3. 
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> Backup/archived data should also be encrypted. 
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How Location Data Are Stored and Transmitted 
This section applies only to the Automated Distance Reporting (general location) operational concept. 

► The most private way to store location data is to retain the data only in mileage “buckets.” 
Mileage buckets are aggregate values of mileage driven, such as the following:  
> Miles driven in state on public roads 
> Miles driven out of state 
> Total miles driven 

► In order to assign mileage to the correct bucket, specific location data will need to be 
transmitted from Mileage Meters (MMs) to Account Managers. Transforming specific location 
data (which may include latitude/longitude points) into mileage buckets requires “map 
matching,” which means comparing the data points with boundaries on a digital map. Typical 
MMs do not have the memory or computing power to perform map matching, which is why 
the Account Manager handles this computation in the back office. 

► The lifecycle of detailed location data is as follows: 
> Detailed location data are generated by the MM (Mileage Reporting). 
> The MM encrypts detailed location data and transmits it to the Account Manager. 
> The Account Manager destroys detailed location data as soon as the map matching 

process takes place and miles are assigned to buckets (see next subsection). 
► Optionally, account managers could allow users to opt out of the destruction of detailed 

location data, so they could view their own usage, or so that data could be anonymized (de-
identified) and used for research purposes. 
> Any information transmitted back to the MM should be encrypted as well, even though it 

will not contain PII. 
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How PII Is Stored and Transmitted in System Architecture Diagram 
 

► Encryption on devices in 
preparation for 
transmission.  

► Decryption requires key 
held only by Account 
Management. 

 

► Encryption of transmitted 
messages (done on 
devices).  

► Decryption only by 
Account Management. 

 

► Encrypted storage and 
backup at Account 
Management. 

 

► Encryption of messages 
by 256-bit AES using 
standard Internet 
transmission protocols. 

► Decryption requires key 
held by Account 
Management Oversight. 

 

► Encrypted storage and backup at 
Account Management Oversight. 
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Recommendations: Data Storage and Data Transmittal 
► What Encryption measures should be required in the pilot? 

> Use 256-bit AES encryption. 
 

► What Data Storage security measures should be required in the pilot? 
> Use 256-bit AES to encrypt primary and backup data. 
> At Account Manager and Account Management Oversight, store location data only in 

Mileage buckets. 
 

► What Data Transmittal security measures should be required in the pilot? 
> Use mileage buckets to transmit mileage data to CAMs.  
> Use 256-bit AES for encryption. 
> Use HTTPS for internet-based secure data exchange. 
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7 – How PII Is Destroyed 
► PII data needs to be erased, not just deleted.  

> When data or files are “deleted” they are removed from a computer’s 
active memory, but the data are usually still retrievable, even by 
relatively unskilled individuals. 

> To make data inaccessible in the future, they must be overwritten or erased.  
> To be destroyed, data must also be erased from backups / archives. 

► Mileage data – miles by user by day – and by zone for Automated Distance Measurement 
(general location) – are among the most sensitive data. 
> The law that created the Oregon Road Usage Charging Program includes provisions for 

mileage data destruction that were developed in collaboration with the Oregon chapter of 
the American Civil Liberties Union (ACLU). 

> These provisions require that mileage data be destroyed within 30 days after latest of the 
following: 
• Payment processing 
• Dispute resolution 
• Noncompliance investigation 

► Most data destruction will occur at Account Management: 
> Account Management Oversight will only get detailed mileage data in case of a 

noncompliance investigation. 
> General/aggregate information may be retained longer for accounting and auditing 

purposes. 
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Data Destruction in the Pilot 
► The TAC may want to allow private vendors to offer longer data retention based on user 

preference (opt-in) to support optional value-added services. 
► For the purposes of the pilot only, the TAC may wish to support opt-in for a longer period to 

support evaluation and research activities related to the project. 
► Data destruction on devices may differ from data destruction on computer systems. 

> The most secure standard is to destroy data on devices immediately when data receipt is 
acknowledged by the Account Manager (when the device is certain that the Account 
Manager has successfully received the data). This approach is recommended for the 
pilot. 

> In an operational road charging system, data logs on devices could be retained longer so 
users can access these logs in case of a dispute. 
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How PII Is Destroyed in System Architecture Diagram 

 

► In-device data destroyed 
per device specification 
(recommended: when 
devices receives data 
receipt confirmation from 
Account Manager). 

 

► All raw transmitted data 
packets are destroyed as 
soon as they are 
translated into Account 
Management data 
storage. 

 

► Location data destroyed 
immediately after it is 
mapped / translated into 
buckets. 

► Mileage data in buckets is 
destroyed per data 
destruction policy. 

► Other PII is destroyed per 
data destruction policy 
(e.g., account holder data 
destroyed immediately at 
account closure). 

 

► All raw transmitted data 
packets will be destroyed 
as soon as they are 
translated into Account 
Management Oversight 
data storage. 

 

► Mileage data (in buckets) is 
destroyed per data destruction 
policy.  

► Note that such data is 
transmitted to Account 
Management Oversight only in 
cases of noncompliance 
investigation. 

► Other PII is destroyed per data 
destruction policy (e.g., charge-
liable individual data destroyed 
at vehicle title transfer). 
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Recommendations: Data Destruction 
► What Data Destruction measures should be required in the pilot? 

> Opt-in option for all participants to preserve data for purposes of pilot data analysis. 
> For those who do not opt in, destroy mileage data stored on servers within 30 days after 

latest of: 
• Simulated payment processing, 
• Simulated dispute resolution, or 
• Simulated noncompliance investigation. 

> For those who do not opt in, destroy mileage data stored on Mileage Meters (MMs) 
immediately upon successful receipt by account management servers. 
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General IT Network Security 
The overall computer system must be secure for the data policies to 
be effective. Otherwise, a hacker could potentially gain access to the 
system and violate the data security policies in place.  

The following list includes some of the most important IT network 
security elements, but this list is not comprehensive: 

► Firewall is a software system that controls the incoming 
and outgoing network traffic based on an applied rule set. A 
firewall typically establishes a barrier between a trusted, 
secure internal network and another network (e.g., the Internet) that is assumed not to be 
secure and trusted.8 

► Intrusion detection – detects unauthorized access to a system. 
► Policies to protect against “Social engineering” attacks such as phishing – in IT 

security, the term “social engineering” refers to psychological manipulation of people to 
share their username/password or other secure information, or install software that opens 
the system to intruders, so these are policies to train employees not to fall for phishing or 
similar attacks.  

► Antivirus – programs frequent scans for self-replicating malicious software such as viruses 
and Trojans. 

8 Oppliger, Rolf (May 1997). "Internet Security: FIREWALLS and BEYOND". Communications of the ACM 40 (5): 94. 
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► Anti-malware – program to defend against other malicious software. 
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International Standards Organization (ISO) 27000 
► ISO 27000 is a worldwide family of standards, which, taken together, constitute a significant 

benchmark for measuring a computer system as secure. The most important are ISO 27001 
and ISO 27002. 
> ISO 27001 covers organizational aspects of security, including: 

• Information security leadership and high-level support for policy; 
• Planning an information security management system; risk assessment; risk treatment; 

and 
• Making an information security management system operational. 

> ISO 27002 covers overall best practices for information security management, such as: 
• Human Resource Security, 
• Asset Management, 
• Access Control, 
• Cryptography, and 
• Physical and environmental security. 

> There are now over 20 standards in the ISO 27000 family. 
► To be certified ISO 27000 compliant requires a rigorous certification process that can be 

quite lengthy. Due to time and budget constraints, such a certification will not be possible 
before the pilot, but it will be possible for vendors to leverage existing ISO 27000 compliant 
systems. 

Section 3: 
Data Security in California’s Road Charge Pilot Program 44  

Compiled Page # 508

https://en.wikipedia.org/wiki/Information_security_management_system


 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #7 

Recommendations: General IT Network Security 
► What General IT Network Security measures should be required in the pilot? 

> Use ISO 27000 best practices: 
• ISO 27000 system certification and audits will not be possible during the pilot. 
• Vendors may be asked to self-report any significant deviations from ISO 27000 best 

practices, so the pilot team may review and determine if they are acceptable. 
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Data Security Recommendations Summary 
► Authentication: minimum of 8-character passwords, letters and 

numbers, one capital, require periodic password change. 
► Authorization: for pilot project, employ user roles with limited 

rights to PII access. Provide at least user roles of CSR, 
Enforcement, and Accountant/Auditor. 

► Data Modification Notification: require data modification 
notification to motorist or primary account holder (in the event of 
vehicle fleets) via e-mail or text message. 

► Data Masking: at a minimum, mask all means of simulated payment and VINs. 
► Encryption: use 256-bit AES encryption. 
► Data Storage: Use 256-bit AES to encrypt primary and backup data; at Account Manager 

and Account Management Oversight, store location data only in Mileage buckets. 
► Data Transmittal: use mileage buckets to transmit mileage data to CAMs; use 256-bit AES 

for encryption. 
► Data Destruction:  

> Opt-in option for all participants to preserve data for purposes of pilot data analysis. 
> For those who do not opt in, destroy mileage data within 30 days after latest of: 

• Simulated payment processing, 
• Simulated dispute resolution, or 
• Simulated noncompliance investigation. 

> Data on devices destroyed when data receipt confirmation received from acct. manager. 
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► General IT Network Security: use ISO 27000 best practices (although full system 
certification and audits will not be possible during the pilot). 
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Section 4: 
California Road Charge Pilot Program 
Privacy Protections 
To be discussed during Agenda Item #13 
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Review of Earlier TAC Decisions 
At the May TAC meeting, the Committee was briefed on personal privacy protections related to 
transportation and vehicle technologies, then considered the question: what specific personal privacy 
protections should be used for the pilot? 

The May 2015 TAC decisions and direction included: 

1. Draft California Road Charge Privacy Principles, to be presented for final adoption at the July TAC 
meeting. 

2. Direct the Independent Evaluator to measure the pilot program’s performance against the privacy 
evaluation criteria presented in at the May 2015 TAC meeting; and against Privacy Principles to be 
adopted by the TAC.  

3. Develop and recommend Road Charge Privacy Legal Protection Provisions for review and 
comment by the TAC prior to proposed adoptions at the July 2015 TAC meeting.  

Additional privacy protection measures may be considered after the TAC is briefed on Enforcement 
Measures at their August 2015 meeting. 
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Road Charge Privacy Protection Principles  
If adopted by the TAC, these proposed Privacy Protection Principles will govern all decisions 
throughout the full road charge program lifecycle: design, implementation, operations, independent 
evaluation and wind down of pilot program activities).  

PROPOSED California Road Charge Privacy Protection Guiding Principles: 

1. The Road Charge pilot must at all times recognize and respect an individual’s interests in privacy 
and information use pursuant to Section 1 of Article I of the California Constitution.  

2. The Road Charge must offer motorists a time-based system of paying for road use, as an 
alternative payment method for individuals concerned about disclosing their mileage driven. 

3. The Road Charge must allow motorists choice in how mileage will be reported. 

4. The Road Charge system must be designed, implemented and administered in a manner 
transparent to the public and to individual motorists. 

5. The Road Charge system must comply with applicable federal and state laws governing privacy 
and information security. 

6. Personal information required for the Road Charge system must not be disclosed to any persons 
or entities without motorists’ consent, specific statutory authority authorizing disclosure, 
appropriate legal process, or emergency circumstances as defined in law. 
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Road Charge Privacy Protection Principles (continued) 
 
7. The Road Charge system must not collect information beyond what is needed to properly 

calculate, report and collect the road charge, unless the motorist provides his or her consent. 

8. Road Charge system data retained beyond the period of time necessary to ensure proper 
mileage account payment must have all personal information removed, and may only be used for 
public purposes (i.e., improve the safety and efficiency of the traveling public). 

9. Motorists who choose to release personal information must provide their consent in a clear, 
unambiguous and written manner. 

10. The Road Charge system must not require use of specific locational information, including 
specific origins or destinations, travel patterns or times of travel. 

11. The Road Charge system must allow motorists an opportunity to view all personal data being 
collected and stored to ensure only data required for proper accounting and payment of road 
charges is being collected and retained. 

12. The Road Charge system must investigate all potential errors identified by motorists and make 
all corrections to ensure road charge records remain accurate. 
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Privacy Accountability Measures: Privacy Evaluation Criteria  
These criteria will be used to evaluate the pilot program’s performance against the adopted set of 
specific privacy protection criteria. The TAC previously adopted these criteria at their June 2015 
meeting. 

Goals Source Evaluation Criteria 

Honor personal privacy CTIP User perception of privacy protections 

Protect personally-identifiable 
information (PII) 

SB 1077 (f)(2) Sufficiency of PII protection measures 

Ensure identity protection using 
location data even after removal of 
PII 

SB 1077 (f)(6) Sufficiency of identify protection using 
location data after PII removal 

Ensure privacy protection when 
using location data with other 
technologies 

SB 1077 (f)(7) Sufficiency of privacy protection 
measures when using location data with 
other technologies 

Protect privacy pursuant to Article I 
Section 1 of the California 
Constitution with respect to data 
access by public agencies (including 
law enforcement) and private firms 

California 
Constitution and  
SB 1077(f)(8) 

Sufficiency of privacy protection 
measures re: California Constitution 

Appropriateness of data retention 

Compliance of data retention 

Respect user privacy trade-offs  User valuation of privacy 
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Privacy Accountability Measures: Data Security Evaluation Criteria 
(continued) 
 

Goals Source Evaluation Criteria 

Honor personal privacy  
(data security) 

CTIP User perception of data security 

► Ensure data are secure from 
external breaches 

► Ensure data are secure from 
internal breaches 

► Ensure data are secure from 
abuse based on internal 
process exposure 

 Ability of system to withstand breaches of 
attacks 

Protection of data 

Availability of data for appropriate and 
necessary uses 

Conformity with relevant ISO 9000 data 
security standards 

Conformity with relevant ISO 27001 data 
security standards 
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Road Charge Privacy Protection Provisions  
The TAC directed development of model legal provisions to specifically protect privacy in California’s 
Road Charge program, consistent with Section 1(i) of SB 1077. Since the TAC cannot unilaterally 
enact these privacy protections in law, and since these are not proposed for legislative or agency 
enactment prior to commencing the pilot project, the TAC intends to simulate these model privacy 
protection provisions and test their effectiveness during the pilot. If successful, these provisions could 
serve as a useful reference point for action by the California legislature, adoption by a state agency 
via rulemaking, or incorporation into contractual terms with future road charge private vendors.  

With the TAC’s acquiescence, these Privacy Protection Provisions were influenced by these sources: 

► Key provisions found in SB 1077, authorizing the Road Charge pilot program. 

► TAC committee discussions and direct TAC member input. 

► Key provisions found in California’s Electronic Toll Collections law. 

► Key provisions found in California SB 34 (2014) by Sen. Hill, related to use of locational data.  

► Key provisions found in California’s Online Privacy Protection Act. 

► All of the TAC-recommended Road Charge Privacy Principles. 

► Best practices from other jurisdictions that have specific privacy protections in a road 
charge program. 

► Data Security provisions recommended for TAC adoption at the July 2015 meeting. 

 
** Due to its length, the draft of the model Privacy Protection Provisions are found in Appendix 1. 
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Appendix 1: California Road Charge 
Privacy Protection Provisions  
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California Road Charge Privacy Protection Provisions 
 
Section Index: 
 
Section 1. Findings and Intent 
Section 2. Definitions 
Section 3. Motorist choice of road charge reporting methods  
Section 4. Non-mileage based road charge methods must be provided 
Section 5. Disclosure of data to be collected by road charge software and devices 
Section 6. Limitations on the collection and reporting of personal information 
Section 7. Express written permission required to collect location information and share other 

personal information  
Section 8. Road charge information and data to be de-identified wherever possible 
Section 9. Duty to protect personal information 
Section 10. Limitation on the disclosure and transmission of personal information 
Section 11. Road charge data is confidential, not subject to disclosure  
Section 12. Record of access to motorists’ account information 
Section 13. Data security requirements 
Section 14. Disclosure and notice of security breach 
Section 15. Limitation on the retention of data and requirement for data destruction  
Section 16. Motorists’ right to inspect records 
Section 17. Establishment of privacy policy required 
Section 18. Penalties for willful breach 
Section 19.  Internal audit and certification of compliance 
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SECTION 1.  Findings and intent 

The privacy protection provisions in this Act are based on the following findings and declarations:  

(a) The road charge pilot must at all times recognize and respect an individual’s interests in privacy, 
information use, and civil liberties pursuant to Section 1 of Article I of the California Constitution. 
{Privacy Principle 1}; {SB 34 (2014), 1798.90.51 (b)(1).}  

(b) Experience to date in other states across the nation demonstrates that mileage-based charges 
can be implemented in a way that ensures data security and maximum privacy protection for 
drivers. {SB 1077} 

(c) Any exploration of alternative revenue sources shall take privacy implications into account, 
especially with regard to location data. Trip origins, destinations, times of travel and routes shall 
not be reported, and legal and technical safeguards shall protect personal information. {SB 1077} 

(d) The practice of bundling user fees for roads and highways into the gas tax makes it difficult for 
motorists to understand the amount they are paying for roads and highways. {SB 1077} 

(e) The road charge system must be designed, implemented and administered in a manner 
transparent to the public and to individual motorists. {Privacy Principle 4} 
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SECTION 2.  Definitions 

The following terms and definitions shall apply to this Act: 

(a) “Breach of the security of the system” means unauthorized acquisition of computerized data that 
compromises the security, confidentiality, or integrity of personal information maintained by the 
department or a road charge account manager. Good faith acquisition of personal information by 
an employee or agent of the department or road charge account manager for the purposes of 
administering road charges is not a breach of the security of the system, provided that the 
personal information is not used or subject to further unauthorized disclosure. {CA Online Privacy 
Protection Act} 

(b) “Department” means the department of transportation, the department of motor vehicles and any 
other state department designated by the legislature or the California state transportation agency 
to participate in the administration of a road charge program.   

(c) “General location data” means information about whether a vehicle has traveled on taxable 
roadways within the state of California. 

(d) “Mileage recording” means the act or process of measuring and storage vehicle mileage driven.  
(e) “Mileage reporting” means the act or process of transmitting vehicle mileage driven data. 
(f) “Motorist” means a person who drives a vehicle and is subject to road charge payment, recording 

or reporting, whether or not that person is the registered owner. 
(g) “Personal information” means any information about an individual which, on its own or when 

combined with other information, is reasonably capable of revealing the identity or activities of a 
specific person.  Personal information includes, but is not limited to:  trip making details, address, 
telephone number, email address, license plate number, driver’s license number, California 
identification card number, account number, social security number, photograph, bank account 
information, or credit card number. 
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 For purposes of this Act, "personal information" does not include publicly available information 
that is lawfully made available to the general public from federal, state, or local government 
records. 

(h) “Public purposes” means research, testing and information gathering that advances the safety of 
the motoring public and the adequate preservation, maintenance and upkeep of public roadways.  

(i) “Registered owner of a vehicle” has the same meaning as [cite to CA law that defines owners to 
include lessees]. 

(j) “Road charge” means a fee collected from the registered owner of a vehicle that is paid in lieu of 
the per-gallon retail price of motor fuel attributable to state motor fuel taxes. 

(k) “Road charge account manager” means a public agency or private vendor that has been certified 
by the state of California to administer the collection of road charge payments from registered 
vehicle owners. 

(l) “Specific location data” means information about the origin, destination, waypoint, or specific 
route of travel of a motor vehicle. 

 
SECTION 3.  Motorist choice of road charge mileage reporting methods  

(a) The road charge system must allow motorists to choose from at least two methods for how 
vehicle mileage will be reported for road charge tax accounting purposes. {Privacy Principle 3} 

(b) In providing mileage-reporting options, the road charge system must provide at least one method 
that does not require use of general or specific locational information, including specific origins or 
destinations, trip frequencies or times of travel. {Privacy Principle 10} 
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SECTION 4.  Non-mileage based road charge methods must be provided 

(a) In addition to the methods provided under section 3 of this Act, the road charge system must 
offer motorists a time-based method of paying for road use, as an alternative payment method 
for motorists concerned about disclosing their vehicle mileage driven. {Privacy Principle 2} 

(b) The time-based road charge method must not require any personal information beyond that 
required to legally register a motor vehicle under [cite to state motor vehicle registration 
requirements]. {TAC Meeting Discussions} 

 
SECTION 5.  Disclosure of data to be collected by road charge software and devices 

(a) Any third-party provider of software, devices or mechanisms offered for motorists’ use in 
recording or reporting vehicle mileage traveled for purposes of calculating road charges must 
clearly and fully disclose all known information and data that such software, devices or 
mechanisms are intended to record or report. This disclosure must be given to motorists:  
(1) at the time of motorists’ initial selection of road charge reporting methods;  
(2) when software, devices or mechanisms are provided to the motorist for use; and  
(3) at least annually, as part of the transmittal of an account manager’s road charge privacy 

policy, required under section 17 of this Act. {Privacy Principle 4} 
(b)  In lieu of subsection (a) of this section, automotive manufacturers that offer their customers with 

optional road charge reporting services that utilize in-vehicle telematics technologies may provide 
disclosure of data recording and reporting capabilities in the owners’ manual that is provided with 
the original purchase of the vehicle; or upon the motorist’s activation or subscription to the 
optional road charge reporting services.  

(c) In providing motorists the choice of road charge reporting methods as required in section 3(a) of 
this Act, the department and any road charge account manager authorized by the state to 
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administer or collect road charges must provide a clear description of the type of personal 
information and data that is required for each reporting method, and must provide a comparison 
of the benefits and personal privacy-related tradeoffs for each of the available reporting methods. 
This information must be provided prior to a motorist’s selection of a road charge payment 
method. {TAC Meeting Discussions} 

 

SECTION 6.  Limitations on the collection and reporting of personal information 

(a) The Road Charge system shall not collect any personal information beyond what is necessary to 
properly calculate, report and collect the road charge, unless the motorist provides his or her 
express written consent for the collection of additional information in a manner consistent with 
section 7 of this Act. {Privacy Principle 7} {CA Information Practices Act, Civil Code section 1798} 
{SB 1077} 

(b) Road charge reporting methods shall not record or report specific location data, including origins, 
destinations, waypoint locations, trip frequencies or times of travel unless a motorist specifically 
consents to the recording or reporting of such location data in a manner consistent with section 7 
of this Act. {SB 1077} {Privacy Principle 10} 

(c) Road charge reporting methods may record or report general location data as that term is defined 
in section 1 of this Act, provided:  

(1) the motorist chooses that specific reporting method;  
(2) proper disclosure of the reporting method was made pursuant to section 5 of this Act; and  
(3) the motorist specifically consents to the reporting of general location in a manner consistent 

with section 7 of this Act.  
  

Appendix 1: California Road Charge Privacy Protection Provisions 61  
Compiled Page # 525



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #7 

SECTION 7.  Express written permission required to collect location information and to share 
other personal information 

Motorists who consent to the release of personal information, or who consent to the recording or 
reporting of general or specific location data must provide their consent in a clear, unambiguous and 
written manner. {Privacy Principle 9} 
 

SECTION 8.  Road charge information and data to be de-identified wherever possible 

(a) Road charge system data retained beyond the period of time necessary to ensure proper mileage 
account payment must have all personal information removed, and may only be used for public 
purposes as defined in section 2(h). {Privacy Principle 8} 

(b) This section does not prohibit the department or a road charge account manager from providing 
aggregated traveler information derived from collective data that relates to a group or category of 
persons from which personal information has been removed. {CA ETC law, Streets and Highway 
Code section 31490} 

(c) If the department or a road charge account manager provides aggregated or de-identified data for 
public purposes, the department or road charge account manager must first consider the ease of 
re-identifying location data, even when personal information has been removed from the data, 
before authorizing release of that data for public purposes. {SB 1077}; {TAC discussions} 

SECTION 9.  Duty to protect personal information 

The chief information technology officer for each department with responsibility to administer the road 
charge system in whole or part, and any road charge account manager, has an affirmative public duty 
to: 
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(a) Ensure that road charge information is protected with reasonable operational, administrative, 
technical, and physical safeguards to ensure its confidentiality and integrity; 

(b) Implement and maintain reasonable security procedures and practices in order to protect road 
charge information from unauthorized access, destruction, use, modification, or disclosure; and 

(c) Implement and maintain a usage and privacy policy as specified in section 17 of this Act in order 
to ensure that the collection of road charge information is consistent with respect for individuals' 
privacy and civil liberties. {SB 34 (2014) relating to locational privacy} 

 

SECTION 10.  Limitation on the disclosure and transmission of personal information 

(a) Personal information required for the road charge system shall not be disclosed to any persons or 
entities without (1) motorists’ consent, (2) specific statutory authority authorizing disclosure, (3) 
appropriate legal due process, or (4) emergency circumstances as defined in law. {Privacy 
Principle 6} 

(b) Personal information may be provided for the following purposes:  

(1) The department and a road charge account manager may exchange personal information for 
the purpose of facilitating the motorist’s choice in method of road charge payment, setup of 
the motorist’s road charge account, and managing the accounting and collection of charges. 
{Oregon SB 810} 

(2) (A) The department or a road charge account manager may make personal information of a 
person available to a law enforcement agency only pursuant to a search warrant. Absent a 
provision in the search warrant to the contrary, the law enforcement agency shall 
immediately, but in any event within no more than five days, notify the person that his or her 
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records have been obtained and shall provide the person with a copy of the search warrant 
and the identity of the law enforcement agency or peace officer to whom the records were 
provided. {CA ETC law, Streets and Highways Code section 31490 (e)(1)} {SB 1077} 
(B) This section does not prohibit a peace officer, [as defined in Section 830.1 or 830.2 of the 

Penal Code], when conducting a criminal or traffic collision investigation, from obtaining 
personal information of a person if the officer has good cause to believe that a delay in 
obtaining this information by seeking a search warrant would cause an adverse result, as 
defined in [subparagraphs (A) to (E), inclusive, of paragraph (2) of subdivision (a) of 
Section 1524.2 of the Penal Code.] {CA ETC law, Streets and Highways Code section 
31490 (e)(2)} 

(3) This section does not prohibit the department or a road charge account manager from 
performing financial and accounting functions such as billing, account settlement, 
enforcement, or other financial activities required to operate and manage the road charge 
system. This section does not prohibit the sharing of data between state agencies, road 
charge public agencies in other states, and their road charge account managers for the 
purpose of properly accounting for mileage or allocation of road charge revenue between 
those state agencies or account managers. {CA ETC law, Streets and Highways Code 
section 31490 (i)} 

(4) This section does not prohibit the department or a road charge account manager from 
communicating, either directly or through a contracted third-party vendor, to motorists 
enrolled in the road charge system about products and services offered by the agency, a 
business partner, or the entity with which it contracts for the system, using personal 
information limited to the subscriber's name, address, and electronic mail address, provided 
that the department or road charge account manager has received the motorist’s express 
written consent to receive the communications. {CA ETC law, Streets and Highways Code 
section 31490 (j)} 
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SECTION 11.  Road charge data is confidential, not subject to disclosure 

Personal information acquired for testing, development or operation of a road charge system is 
specifically exempt from California’s public disclosure law, [cite to code]. {Privacy Principle 6} 
 
SECTION 12.  Record of access to motorists’ account information 

If the department or a road charge account manager accesses, or provides access to a motorist’s 
account information, the department or a road charge account manager shall maintain a record of 
that access. At a minimum, the access control log shall include all of the following: 
(a) The date and time the information is accessed; 
(b) The license plate number, VIN number or other data elements used to query the road charge 

database or system; 
(c) The person who accesses the information; and 
(d) The purpose for accessing the information. 
{CA SB 34 of 2014, relating to locational privacy, section 1798.90.52} 
 
SECTION 13.  Data security requirements 

Road charge system data must be secured to ensure the protection of privacy and the integrity of 
road charge data collected.  The department or a road charge account manager must establish 
information and data security standards and practices that represent best information technology 
industry practices, including data encryption and conformity with applicable ISO data security 
standards. {SB 1077} 
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SECTION 14.  Disclosure and notice of security breach 

(a) Any agency or road charge account manager that owns, manages, receives or transmits 
personal information obtained from motorists enrolled in the road charge system must disclose 
any breach of the security of the system following discovery or notification of the breach in the 
security of the data to any resident of [California] whose unencrypted personal information was, 
or is reasonably believed to have been, acquired by an unauthorized person.  The disclosure 
shall be made in the most expedient time and manner possible and without unreasonable delay, 
consistent with the legitimate needs of law enforcement, as provided in [section 1798.29 of the 
California Civil Code], or any measures necessary to determine the scope of the breach and 
restore the reasonable integrity of the data system.  

(b) Requirements for disclosure of data security breaches must conform to the provisions of 
[California Civil Code Section 1798.29 and 1798.82.] {CA SB 34 (2014) relating to locational 
privacy} 

 
SECTION 15.  Limitation on the retention of data and requirement for data destruction 

(a) Road charge system data retained beyond the period of time necessary to ensure proper 
mileage account payment must have all personal information removed, and may only be used for 
public purposes as defined in section 2(h) of this Act. {Privacy Principle 8} 

(b) The department or a road charge account manager, within practical business and cost 
constraints, may store only personal information of a person such as, to the extent applicable, 
the account name, credit card number, billing address, vehicle information, and other basic 
account information required to perform account functions such as billing, account settlement, or 
enforcement activities. All other information shall be discarded no more than 30 days after 
payment processing, dispute resolution for a single reporting period or a non-compliance 
investigation, whichever period is latest. The department and road charge account managers 
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shall destroy data related to the location and daily mileage use of any subject vehicle after the 
billing cycle has concluded, the bill has been paid, and all road charge disputes or violations, if 
applicable, have been resolved. {CA ETC law, Streets and Highways code section 31490}; 
{Oregon SB 810, Section (4)(b)} 

(c) The department or a road charge account manager shall make every effort, within practical 
business and cost constraints, to purge the personal account information of an account that is 
closed or terminated. In no case shall the department or a road charge account manager 
maintain personal information more than 30 days after the date an account is closed or 
terminated. {CA ETC law, Streets and Highways code section 31490}  

 
SECTION 16.  Motorists’ right to inspect records 

(a) The road charge system must be designed, implemented and administered in a manner 
transparent to the public and to individual motorists. {Privacy Principle 4} 

(b) The road charge system must allow motorists an opportunity to view all personal data being 
collected and stored to ensure only data required for proper accounting and payment of road 
charges is being collected and retained. {Privacy Principle 11} 

(c) The department or a road charge account manager must publish the process by which a motorist 
may review and request changes to any of his or her personal information. {CA ETC law, Streets 
and Highways code section 31490 (b)(5)} 
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SECTION 17.  Establishment of privacy policy required 

(a) The department and all road charge account managers providing services to the state must 
establish, publish and adhere to a usage and privacy policy. The usage and privacy policy shall 
be available in writing, and shall be posted conspicuously on the department and road charge 
account managers’ Internet website. 

(b) The usage and privacy policy shall, at a minimum, include all of the following: 
(1) The authorized purposes for collecting road charge information. 
(2) A description of the employees and independent contractors who are authorized to access 

road charge system data and to collect personal information. The policy shall identify the 
training requirements necessary for those authorized employees and independent 
contractors. 

(3) A description of how the use of road charge data collection will be monitored to ensure 
compliance with all applicable privacy laws and a process for periodic system audits, 
including any audits of the system access log required to be maintained under section 12 of 
this Act. 

(4) A description of reasonable measures that will be used to ensure the accuracy road charge 
information and a process to correct data errors. 

(5) A description of how the department and road charge account managers will comply with the 
security procedures and practices implemented and maintained pursuant to section 13 of this 
Act. 

(6) The length of time road charge data and account information will be stored or retained. 
(7) The official custodian of road charge system data and information, and which employees and 

independent contractors have the responsibility and accountability for implementing this 
section. 
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(8) The purpose of, and process for, sharing or disseminating road charge system information 
with other persons, whether by the department or road charge account managers in 
accordance with this Act, or by motorists through their express written consent pursuant to 
section 7 of this Act.  {CA SB 34 (2014) relating to locational privacy, section 
1798.90.51(b)(1).} 

 
SECTION 18.  Penalties for willful breach of duty 

(a) In addition to any other sanctions, penalties, or remedies provided by law, an individual who has 
been harmed by a violation of this Act may bring a civil action in any court of competent 
jurisdiction against a person who knowingly caused that violation. 

(b) The court may award a combination of any one or more of the following: 
(1) Actual damages, but not less than liquidated damages in the amount of two thousand five 

hundred dollars ($2,500). 
(2) Punitive damages upon proof of willful or reckless disregard of the law. 
(3) Reasonable attorney's fees and other litigation costs reasonably incurred. 
(4) Other preliminary and equitable relief as the court determines to be appropriate.  {CA SB 34 

(2014) relating to locational privacy, section 1798.90.54} 
 

SECTION 19.  Internal Audit and Certification of Compliance 

The department and any road charge account manager shall adopt a comprehensive compliance 
program that is designed to ensure compliance with all provisions of this Act.  The department’s 
internal auditor, and a road charge account manager’s internal or external auditor as the case may 
be, must include in their annual audit report a certification of compliance with the provisions of this 
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Act.  The certification of compliance must be made annually, and must be made available to the 
public on the department or road charge account manager’s internet web site. 

 

Appendix 1: California Road Charge Privacy Protection Provisions 70  
Compiled Page # 534



 

 

BRIEFING BOOK FOR THE 
CALIFORNIA ROAD CHARGE 
TECHNICAL ADVISORY COMMITTEE 
Pre-Meeting Background Reading for TAC Meeting #8 
Prepared by D’Artagnan Consulting 

August 26, 2015 

 
  

 
Compiled Page # 535



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #8 

Contents 

Section 1: TAC Decision Summary and Schedule ........................................................................ 1 

Section 2: Road Charge Pilot Enforcement ................................................................................. 10 
 

 ii  
Compiled Page # 536



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #8 

Section 1: 
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Based on TAC Decisions Made to Date, the Road Charge Pilot Has the 
Following Parameters: 
The pilot will offer drivers a choice in account managers 
 More than one non-state account manager will be available for pilot 

participants to choose from. A simulated state account manager will also be 
offered.  

 

The pilot will offer drivers a choice in mileage recording methods 
 Methods under consideration for the pilot include time permits, mileage 

permits, odometer charges (prepay and post-pay), automated distance 
charging without location information, and automated distance charging with 
location information. 

 

Out-of-state vehicles will be included in the pilot and simulate payment for driving on California roads 
 Drivers from neighboring states who drive regularly in California will be 

recruited to participate in the pilot. 
 

The pilot will test an open system design 
 Security standards and privacy protections will be required, and data content 

messaging formats between service providers and the state may be defined. 
However, the system will otherwise be designed in a way that is technology 
neutral and allows entry of multiple operational concepts, technologies, and 
service providers. 

 

The pilot will test the interoperability of California’s system with that of other states 
 In the event another state does not have a pilot operational concurrent with 

California’s, interoperability will be simulated using account managers. 
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Based on TAC Decisions Made To Date, the Road Charge Pilot Has the 
Following Parameters (continued): 
The pilot will include individuals, households, businesses, and at least one government agency 
 This represents the diversity of vehicle ownership types most common in 

California. 
 

The pilot will include a cross-section of 5,000 vehicles that are reflective of the fleet currently using 
California’s public road network 
 The pilot will recruit a variety of vehicles with the goal of forming a vehicle 

pool that reflects the diversity of the fleet currently using California roads 
according to the matrix of vehicles and participant demographics developed 
and recommended by the TAC. 

 

The pilot will offer methods to exempt miles driven on private roads or out of state 
 Both manual and automated options for claiming mileage exemptions will be 

tested. 
 

The pilot will feature three approaches for protecting privacy: governance, accountability, and legal 
protection 
 The TAC recommended 12 privacy principles (governance), 4 privacy 

evaluation criteria (accountability), and privacy protection provisions (legal 
protection). 

 

The pilot will be evaluated according to criteria recommended by the TAC 
 The 50 evaluation criteria adopted by the TAC span 8 categories.  
The pilot will test ten data security features 
 The TAC adopted security features for authentication, authorization, data 

modification notification, data masking, encryption, data storage, data 
transmittal, data destruction, general IT network security, and third party data 
security system verification. 
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Decisions Schedule-at-a-glance 
MONTH TOPICS TAC DECISION POINTS TO BE RAISED 

August Technical Design What type of enforcement and compliance activities should be demonstrated during 
the pilot? 

September Policy Address additional questions raised during the course of TAC meetings. 

Communications Has the TAC adequately gathered, considered, and addressed public comment on 
pilot issues? 

October Policy Address additional questions raised during the course of TAC meetings. 

Report to CalSTA Feedback on first draft recommendations report. 

November Report to CalSTA Feedback on second draft recommendations report. 

December Report to CalSTA Adopt final recommendations report to CalSTA. 
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Detailed Monthly Decision Schedule 
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August: Meeting #8 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Technical Design: Inputs to 
Technical Design 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• What type of enforcement and 
compliance activities should 
be demonstrated during the 
pilot? 

Organizational Design: Update 
from inter-agency work group 

3090(f) 4: In studying the road charge alternatives… 
the TAC shall take the following into consideration: 
the ease… of administering the collection of taxes 
and fees as an alternative to the current system of 
taxing highway use through motor vehicle fuel 
taxes. 

Informational item  

Communications: Focus groups 
and telephone survey update 

3090(e): The TAC shall gather public comment on 
issues and concerns related to the pilot program… 

Informational item 
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September: Meeting #9 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Communications: Review of TAC 
public engagement efforts 

3090(e): The TAC shall gather public comment 
on issues and concerns related to the pilot 
program… 

• Has the TAC adequately 
gathered and considered public 
comment on issues related to the 
pilot program and addressed 
them? 
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October: Meeting #10 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Policy: Review of parking lot items 3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program… 

• Address additional questions 
raised during course of TAC 
meetings 

Report to CalSTA: Review of first 
draft recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on first draft report 

 

November: Meeting #11 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Report to CalSTA: Review 
second draft recommendations 
report to CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 

• Feedback on second draft report 

 

Section 1: 
TAC Decision Summary and Schedule 8  

Compiled Page # 544



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #8 

December: Meeting #12 
FOCUS TOPICS RELATED SB 1077 STATUTE TAC ACTIONS 

Report to CalSTA: Final 
recommendations report to 
CalSTA 

3090(e): The TAC shall study road charge 
alternatives to the gas tax…and shall make 
recommendations on the design of a pilot 
program. The TAC may also make 
recommendations on the criteria to be used to 
evaluate the pilot program. 
Section 3091: Based on the recommendations of 
the [TAC], [CalSTA] shall implement a pilot 
program to identify and evaluate issues related to 
the potential implementation of a [road charge] 
program. 

• Adopt final recommendations 
report to CalSTA 
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Section 2: 
Road Charge Pilot Enforcement 
To be discussed during Agenda Item #13 
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Project Team Suggestions in this Briefing Book 
Throughout this section of the briefing book the project team offers suggestions that reflect lessons 
learned from other road charge pilot demonstrations and are meant as a starting point for TAC 
deliberations.  Suggestions are printed in italic font and will include the phrase “possibly consider” or 
“a suggested approach”.  
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What is enforcement, and how will it be tested in the California Road 
Charge Pilot? 
Enforcement is the act of compelling observance of or compliance with a law, rule, or obligation. 

Effectively, enforcement means any action to make noncompliance with a law or regulation 
undesirable. Such actions typically include detecting violations, sending infraction notices to those 
who are believed or determined to have violated the law or regulation, assessing penalties for those 
infractions, and conducting follow-up activities associated with the violation notices. 

Enforcement activities are associated with, but distinct from, compliance activities. Compliance 
activities are intended to prevent violations from occurring, and consist of actions such as publishing 
the rule or law in an obvious place and conducting audits as a deterrent to noncompliance. In 
contrast, enforcement activities take place once a violation has occurred.  

Enforcement activities are not necessarily carried out by law enforcement officers. For the road 
charging pilot, a possible approach is to have the account management oversight (AMO) entity 
primarily conduct the enforcement activities.  

The information provided in this briefing book will equip the TAC to recommend an enforcement 
program for the pilot that is as similar to an operational system as feasible, but they will not be 
identical. For example, in an operational road charging system, law enforcement officers may be 
involved in some aspects of enforcement, but as suggested below, pilot enforcement activities will be 
accomplished by the AMO to demonstrate and test enforcement methods that are potentially far more 
efficient than roadside checks by a law enforcement officer. 
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Testing Enforcement in the Pilot 
The pilot is unlikely to include individuals who intentionally try to evade the system. Volunteer-based 
programs generally do not attract those who are inclined to evade, and there is no financial incentive 
to evade. Therefore, possibly consider assigning some volunteers to the role of “violator” so that the 
road charging enforcement functionality can be tested. 
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The Enforcement Process 
Each of the following stages in the enforcement process is explained on the next page. 

 

 

Violation 
Detection

Violation 
Investigation

Issue 
Infraction 
Notices

Receive 
Responses 
to Violation 

Notices

Support 
Dispute 

Adjudication

Forward to 
Collections

Support 
Legal 

Proceedings

Identify Frequent Violators 

Pilot Program Operational Program 
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Stages in the Enforcement Process 
► Violation Detection: Activities, such as data mining and/or analysis, undertaken to detect 

suspicious activity that may indicate a violation has occurred 
► Violation Investigation: Any activities undertaken to determine whether a suspicious activity 

was indeed a violation—a follow-up to Violation Detection or other indication of suspicious 
activity 

► Issue Infraction Notices: Sending infraction notices to motorists if investigation confirms a 
violation 

► Receive Responses to Violation Notices: Process the responses received from violation 
notices, including receipt of payment (admission of being at fault) or notice of dispute 

► Support Dispute Adjudication: Provide supporting documentation to an independent 
government body tasked with reviewing and resolving disputes 

► Forward to Collections: When infraction notices receive no response or the motorist 
disappears from the proceedings at a later stage, the violation is forwarded to collections 

► Support Legal Proceedings: Support court activities that may follow when motorist does not 
comply with the decision of the adjudication body (e.g., the adjudication body upholds a 
violation) 

► Identify Frequent Violators: In cases where penalties increase for repeat violations, retain 
violation data in account records for prescribed period  
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Violation Detection Procedures 
Violation detection procedures vary by operational concept. There are three groups of violation 
detection activities by operational concept, as follows: 

► Time permit  
► Mileage permit and odometer charges  
► Automated mileage recording and reporting 
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Violation Detection Procedures – Time Permit 
Time permit enforcement activities will vary depending on whether the time permit requires only 
registration of the time permit with a license plate number via phone, internet, smartphone 
application, or at a retail location, or whether the time permit also requires a physical decal or sticker 
(e.g., on the windshield, rear window, or license plate). 

Because in a live, operational system, having electronically registered time permits are less costly 
and easier to enforce uniformly, it is suggested for the purpose of the pilot that time permits are 
administered through electronic registration. When registered electronically, the database of time 
permit holders can be automatically checked to see which permits are nearly expired or fully expired. 
If no electronic record exists, enforcement can only be performed by officers who visually inspect 
vehicles.  

► Enforcement of time permits that consist entirely of physical decals (no registration in the 
road charge database) consists of spot enforcement by police officers. 

► Enforcement of electronic time permits involves a daily 
automated scan of the road charging database to 
detect the following: 
> Time permits that are close to expiring 
> Time permits that have just expired but are still 

within any established grace period 
> Time permits that are expired and in violation of the 

road charge  
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Violation Detection Procedures – Time Permit (continued) 
The state may wish to provide time permit holders the option to receive courtesy reminders about 
their time permit expiring. Three reminders may be helpful: one before the time permit expires; one 
on the day that the permit expires, and one on the day any established grace period ends and 
penalties begin to be assessed. For purposes of the pilot, a possible approach would be to offer 
reminders by email and/or text message. 

With electronic time permits, additional time may be added to a current time permit: 

► Before it expires (the additional time simply extends the validity period); or, 
► After the permit expires, but during a grace period, by retroactively paying for days for which 

no time permit was purchased (assuming that driving occurred on those days, or that 
continuously valid time permits are required). 

For the purpose of the pilot, a 7-day “grace” period to simulate the lapsing and extension process is 
suggested for TAC consideration. This would mean that the motorist has 7 days after the last day of 
the time permit to buy a new block. The new time permit will apply retroactively if purchased within 
this grace period. 

Example 1: Earl purchases a 10-day time permit and activates it on day 1. It is good for days 1-10. 
Even if he activates another 10-day time permit on day 7, the 10 days on the new permit add to the 
original 10 days on the current permit, so he has paid through day 20. This is illustrated in Figure 1 
below: 

Section 2: 
Road Charge Pilot Enforcement 18  

Compiled Page # 554



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #8 

Violation Detection Procedures – Time Permit (continued) 

Figure 1 

 
 
Example 2 (with grace period): Janet purchases a 10-day permit and activates it on day 1. It is 
good days 1-10. She drives on days 11 and 12 but does not activate another time permit until day 13. 
She is still within the proposed 7-day grace period, so the new permit first applies retroactively to any 
unpaid days (in this case, 2 days) and then extending to the expiration date of the permit. No violation 
exists. This example is illustrated in figure 2 below. 

Figure 2 
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Violation Detection Procedures – Time Permit (continued) 
Example 3 (without grace period): Connie purchases a 10-day permit and activates it on day 1. It is 
good days 1-10. She drives on days 11 and 12 but does not activate another time permit until day 13, 
and no grace period exists. The new permit applies to days 13-22 and the motorist is in violation for 
days 11-12, since the vehicle was driven on a public roadway during these days. Even though the 
motorist eventually purchased additional time, she will receive a violation notice and potential penalty 
for the late purchase. Note that while this example did not include a grace period for illustrative 
purposes, grace periods are generally advantageous. 

Figure 3 

 
 
 
Enforcement on out-of-state motorists with time permits would be the same as enforcement on in-
state motorists with time permits. To accommodate out-of-state vehicles, the road charging database 
would need to be designed to accept license plate numbers from other jurisdictions. 
 
 

Section 2: 
Road Charge Pilot Enforcement 20  

Compiled Page # 556



 

CALIFORNIA ROAD CHARGE TECHNICAL ADVISORY COMMITTEE 

Briefing Book for TAC Meeting #8 

Violation Detection Procedures – Mileage Permit and Odometer Charges 
Motorists selecting either the mileage permit or the odometer charge 
(pre-pay or post-pay) will be required to submit odometer readings on 
a periodic schedule. Some of these may be self-reported (unverified) 
odometer readings, while others may be required to be official 
(verified) odometer readings. In addition to submitting odometer 
readings on a periodic schedule, motorists will be required to submit 
odometer readings when switching to another operational concept.  

A possible approach for implementing the odometer charge concept 
would be to require four odometer readings over the duration of the pilot: at the start of the pilot; at 
the 3- and 6- month marks; and at the end of the pilot would provide an adequate sample for this 
operational concept.  

Similarly, a possible approach for implementing the mileage permit concept would be to consider 
three odometer readings over the duration of the pilot: at the start, midpoint (between 4 or 5 months) 
and end of the pilot would provide an adequate sample for this operational concept.  

Unofficial (or unverified) readings may be submitted by web, smartphone app, or mail. Verified 
readings will need to be taken by an authorized official. During the pilot, the authorized official may be 
any member of the pilot project staff, commercial account manager, or other organizations with which 
the pilot program enters into an agreement for odometer readings. 
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Violation Detection Procedures – Mileage Permit and Odometer Charges 
(continued) 
For the purposes of the pilot, it is proposed that motorists receive reminders one to two weeks prior to 
an odometer reading due date. When motorists do not submit an odometer reading by a certain due 
date, they will be committing an infraction. In addition, if an official/verified odometer reading reveals 
an unverified reading to have been incorrect, the motorist has committed an infraction, whether 
intentionally or unintentionally. 

With the mileage permit concept, if any odometer reading, verified or unverified, reveals that the 
motorist did not purchase sufficient miles, the motorist has committed an infraction. For the pilot, a 
possible approach would be to offer a 300-mile “grace” mileage, i.e., the motorist has 300 miles 
beyond the last mile on the mileage block to buy a new block. The new block of mileage will apply 
retroactively if purchased within this grace period. 

Enforcement on out-of-state vehicles is challenging for the odometer-based charges. Requiring an 
official odometer reading every time a visitor enters the state is impractical. In addition, for safety 
reasons, we recommend against asking police officers to perform odometer readings in the course of 
traffic stops, both for in- and out-of-state motorists. Thus all odometer readings for out-of-state 
motorists would be unverified, which is a clear invitation for tax evasion. For these reasons, and for 
the sake of the pilot, one suggestion related to out-of-state participants is not to offer the odometer 
charge concept or the mileage permit concept to out-of-state participants as options in the pilot. 
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Detecting Odometer Rollback 
In an operational road charging system that includes odometer-based charges, a crucial element of 
enforcement would be detecting odometer rollback. However, checking for odometer rollback during 
the pilot is problematic for the following reasons: 

1.  Odometer fraud is already illegal and a significant 
enforcement effort is in place. In federal law, odometer 
rollback is a felony. It is punishable by up to 3 years in 
prison, a substantial fine, or both. California DMV has an 
office dedicated to investigating odometer fraud. 

2. Because it is illegal, pilot participants, who are probably 
not individuals prone to evade the system, would be 
unlikely to engage in this behavior. 

3. Despite our recommendation to simulate certain types of infractions/violations, simulating this 
activity for the pilot would itself be illegal. 

Thus, checking for odometer rollback during the pilot is not suggested. 
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Detecting Odometer Rollback (continued) 
In an operational road charging system, the main method of detecting odometer rollback would be 
monitoring odometer records, including state records (from title transfers, emissions inspections, and 
verified odometer readings for the road charge), as well as odometer records from commercially-
available vehicle history services such as CarFax (which collect odometer readings from other 
sources such as mechanic vehicle records). Note that all odometer records can include faulty data, 
so one odometer record indicating odometer rollback would not be a definite indicator—rather, it 
would indicate the need for an investigation. 

It should also be noted that the financial motivation from 
evading a road charge to commit odometer fraud would be 
comparatively small—perhaps a few hundred dollars per year 
at most—while the existing penalties are very steep.  

Finally, for as long as the fuel tax continues to be charged at 
the pump and issued as a credit against road charges, there is 
little financial motivation to commit odometer fraud. That is 
because the motorist will have already paid the fuel taxes. In 
order for the motorist to receive a credit for fuel taxes paid, he 
or she will have to declare the full mileage traveled, and thus pay the full road charges owed. 
Alternately, the motorist could roll back the odometer and only declare a small number of miles 
traveled, but would then not be credited for the fuels taxes already paid. When the fuel taxes are 
removed, this motivation will be eliminated, but by that time, fraud reduction mechanisms for the road 
charge may have matured to reduce or eliminate odometer fraud. 

A device for altering a digital 
odometer 
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Violations Detection Procedures – Automated Distance Reporting 
For both of the automated distance measurement operational concepts, a 
suggested approach for detecting possible violations during the pilot would be 
by reviewing electronic logs provided by those devices. The types of logs and 
possible violations vary by mileage meter technology, as follows: 

► Onboard Diagnostics Port (OBDII)-based mileage meter: automated 
activity logs report instances of device removal and insertion (both time 
and duration), as well as various device failures, such as 
communications failures or Global Positioning System (GPS) failures 
(for those participants who opt for GPS). Occasional brief device 
removals are not suspicious (they are, for instance, necessary for 
taking the vehicle to the mechanic). 

► Automaker vehicle telematics: automated activity logs may report various device failures, 
such as communications failures or GPS failures; however none of these failures are 
inherently linked to fraud. Very few types of fraud are possible with automaker telematics. 

► Smartphone application: automated activity logs and database validation activities may 
identify instances of suspected driving without a phone in the vehicle; in addition, periodic 
odometer images may be used to verify that no additional miles were driven without the 
phone in the vehicle. 

► Commercial vehicle mileage meter: depending on the device, it may resemble the OBDII-
based mileage meter; or it may resemble the automaker vehicle telematics mileage meter. 

Out of state enforcement with these methods are the same as for in-state enforcement. 
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Violation Investigation 
In the violations investigation stage, the enforcement group of the 
account management oversight investigates suspected violations to 
determine if the evidence supports an actual infraction. 

Time Permit violations with electronically registered time permits 
would generally be clear-cut cases: if a time permit has expired and 
the established grace period has been exceeded, no further 
investigation is needed. 

Mileage permit violations may also be clear-cut cases: if an odometer reading shows that insufficient 
mileage blocks have been purchased (including any grace mileage), then no further investigation 
may be needed. 

For all cases based on self-reported odometer readings, if an odometer reading is lower than a 
previous odometer reading, then either the new or the previous reading must be incorrect; this is not 
necessarily an infraction, but a mistake that should be corrected, and the motorist should be notified 
immediately. If a given odometer reading is much higher than a previous reading, an error or 
infraction is possible. In such an instance, the motorist should be notified immediately. Potentially, an 
explanation could be requested of the motorist. However, only in cases of a very substantial change 
in odometer readings (>50,000 miles/year) is fraud likely. Fraud can also be detected by observing 
audit trails of odometer readings from public sources such as mechanic’s records, which may be 
included in vehicle reports from services such as CarFax, 
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Violation Investigation (continued) 
In general, motorists should be provided an opportunity to correct an erroneous odometer entry. 
Motorists should receive an “Are you sure?” message via mail / e-mail / text message when an 
illogical odometer reading is received by the account manager. 

For automated distance reporting, the enforcement organization needs to investigate the issue 
directly, or the commercial account manager can investigate directly and report back to the 
enforcement organization. For the sake of the pilot, one possible suggestion is to assign the account 
managers the responsibility to resolve minor issues and report all such issues to the Account 
Management Oversight (AMO). Such an approach could demonstrate the functionality of account 
manager’s role in resolving issues. Problems with mileage meters that could lead to suspicious 
signals include the following: 

► A broken OBDII port 
► Physically broken recording/reporting device 
► Intentional removal of the device from the vehicle 

To investigate, the enforcement unit (of the account manager and/or AMO) should compare the 
signals to similar cases in their files, which they will accumulate as the program grows, examine the 
mileage device, and also ask the motorist for an explanation of the issue. 
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Violation Investigation (continued) 
Regardless of the roles ultimately assigned to the account manager and AMO regarding 
enforcement, a clear set of standards that assign the proper level of evidence necessary to 
constitutes a violation will need to be developed. In an operational road charging system, audit trails 
of odometer readings (which may be included in vehicle reports from services such as CarFax) can 
also be used to check for fraud. 
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Issue Infraction Notices 
There will be no penalties in the pilot because no cash will be exchanged, however it will be important 
to engage the pilot participants should a possible infraction be identified. To simulate the infraction 
process during the pilot, one possible approach is that motorists receive a notice of infraction that 
explains the issue and directs them to call their account manager for resolution. 

In an operational, revenue generating road charging system, motorists will be notified via postal mail 
of infractions, as postal mail is the generally accepted channel for legal communications. Optionally, 
motorists could receive notification via e-mail or online message on their accounts. This would be in 
addition to, not in place of, a mailed infraction notice. 

The infraction notice will also indicate the penalty for the infraction. For some types of minor 
infractions, such as failure to purchase a mileage block or time permit on time, the state may choose 
to overlook the first infraction, or downgrade it to a simple late payment penalty.  

For simple violations, small fines will generally be appropriate. For repeated violations or violations 
involving larger sums of money, larger penalties may apply. In general, the penalties will be based on 
lookup tables established in law or regulation. To establish penalties, the law authorizing a road 
charge would prescribe penalties and/or empower one or more California agencies to determine 
them. 

Recipients of infraction notices will either pay the fine, or appeal the infraction through adjudication. In 
the pilot, no fines will be issued, so there is no need for formal adjudication. 
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Issue Infraction Notices (continued) 
Penalties that are upheld or paid will be recorded and retained in the road charging database, so that 
the appropriate repeat offense penalty can be applied to any future violations. Older penalties may be 
expunged from the database. 
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Receive Responses to Infraction Notices 
To complete the simulation of an infraction cycle, it is suggested that account managers are equipped 
to field calls from those who receive infraction notices. The customer service representatives will 
seek to understand, resolve, and document the issue that led to the infraction. During the pilot, 
customer service representatives will be instructed that those responding to infraction notices are not 
to be thought of as “violators.” In fact, these participants are providing a valuable service for the pilot 
by either intentionally or unintentionally having simulated a violation. Thus, they are to b treated with 
the same kindness and respect as all participants. 

In an operational, revenue generating system, the agency will simply collect the fine paid and close 
out the penalty, or move the penalty to adjudication if the motorist so chooses. 
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Summary and Next Steps 
While there are many ways to identify road charge violations, the primary mechanism considered for 
the pilot is an administrative approach for the identification of violations through analysis of the road 
charge database. This method supports enforcement for both in-state and out-of-state drivers. 

While we are not recommending any road charge specific efforts toward detecting odometer fraud 
during the pilot, due largely to the fact that a significant odometer fraud detection program is already 
in place, it should be noted that the motivation to defraud the road charging system will be low in any 
situation in which the gas tax actively exists since fuel tax rebates will be calculated using miles 
driven. 

The data gathered during the pilot from detecting, investigating, and resolving road charge violations 
will be used to inform the final road charge pilot report to the legislature. 
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