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BENEFIT-COST ASSESSMENT OF CVISN IN MARYLAND

1.0. INTRODUCTION

The Commercial Vehicle Information Systems and Networks program (CVISN) is an
integration of information systems and networks designed to enhance motor carrier and
roadway safety and improve the performance of commercial vehicle operations and state
regulation. CVISN includes information systems owned and operated by governments,
carriers and other stakeholders. Maryland and Virginia are the two CVISN prototype
states designated by the federal government. Also, eight pilot states were selected to
implement CVISN. The purpose of the prototype/pilot program is to demonstrate the

operational feasibility, efficiency and effectiveness of CVISN concepts and systems.

The CVISN Baseline Study of Processes, a study previously conducted by Morgan State
University’s National Transportation Center, provided the current or “baseline” condition
for the State of Maryland’s interaction with and regulation of the motor carrier industry.
The study also implied that significant benefits from CVISN deployment would result. The
benefits of CVISN would consist of decreased numbers of unsafe carriers and drivers,
increased revenues and decreased costs for the state, and increased efficiency for
carriers. However, it is unclear whether the benefits of CVISN would outweigh the costs
of deploying such a system and is not quite clear what the distribution of those benefits
would be. For example, a study of Intelligent Transportation Systems/Commercial
Vehicle Operations (ITS/CVO) for the National Governors’ Association found that benefits
do not exceed costs for roadside management systems, while in most cases they do for
electronic credential processing systems (Rubel, 1998). It should be noted that this study
acknowledged its limited scope in analyzing states’ fiscal impacts only and did not take
into account safety benefits and benefits to carriers. A true benefit-cost or economic
analysis of a capital project determines the net benefits to all of society, not just the fiscal

impacts to the one making the investment.

This study titled “Benefit-Cost Assessment of CVISN in Maryland” attempts to answer the
guestions regarding the net benefits of CVISN deployment by the state. The hypothesis is
as follows: the net benefits of CVISN deployment are positive and large, but vary among
system components and between the state and motor carrier industry. The study team,
consisting of Morgan State University faculty and student assistants, conducted a
comprehensive evaluation using accepted methodology in determining the validity of this

hypothesis.
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The rest of the document is organized as shown in the table of contents. Three separate
safety benefits are modeled: a) due to identifying high-risk carries, b) due to weighing
more vehicles, and c¢) due to pre-clearing vehicles at weigh facilities. Each of these two
benefits is described in a separate section. Results of three benefit/cost sensitivity
analyses are shown in Appendix A, B, and C. Appendix A shows the benefit/cost results
of CVISN, assuming that the weigh-in-motion costs are sunk. In other words, CVISN is
analyzed "in isolation" from the weigh-in-motion investment decision, initially a decision
that was made independent of CVISN deployment. Results based on sensitivity analysis
of two assumptions related to transponders are shown in Appendix B and C. Appendix B
describes the benefit/cost results for a transponder acceptance of at most 50% for
commercial vehicles that travel routes with weigh and inspection facilities, a level that
assumes hesitancy on the part of the motor carrier industry to participate in CVISN.
Appendix C describes the benefit-cost results when the transponder cost is assumed to
be $100 and $250 instead of the consensus market price of $45. This analysis
encompasses any other reasonable costs of transponder utilization or change in market
conditions.
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2.0. BENEFIT-COST ANALYSIS METHODOLOGY

The methodology consists of quantitative and qualitative analyses of the benefits and
costs of the CVISN project. Traditional quantitative analyses of benefits and costs for
transportation projects compare the time and cost savings to users and operators of a
project with the investment and maintenance costs. Typically, several alternatives are
compared. Costs and benefits are discounted to a present value over the economic life
of the project. For this project, there are essentially two alternatives, a CVISN

deployment of an agreed-upon configuration compared with the status quo.

The study team’s survey data on savings in costs and time for the motor carrier industry
and state agencies, will be utilized to calculate the benefits. The team will also quantify
the safety benefits from CVISN enhanced weigh-in-motion (WIM) and motor carrier
inspection using data modeled in other studies (e.g., Moses and Savage, 1997) and
apply them to the baseline data. As such, the study is in synchronization with Battelle’s
(1997) recommendations for B/C analysis for CVISN. Costs consist of CVISN
investment, maintenance and operating costs to the state. In addition, costs to the motor
carrier industry for system components, e.g., transponders, and computers for CVISN
derived credential processing activities and safety compliance activities are added to the

list (see detailed listing below). All benefits and costs are reported in 1998 dollars.

Costs of CVISN Benefits of CVISN

State CVISN investment costs ($) Savings in agency time

(computer network and new inspection facilities) Savings in agency costs ($)

State maintenance and operating costs ($) Savings in motor carrier operating time
®

Motor carrier CVISN component costs ($) Savings in motor carrier operating costs
®)

(transponders, computers and software) Net safety benefits (CVISN enhanced

road-side inspection for out-of-service
placement and identifying overweight
vehicles) ($)

Costs are assumed to occur at the beginning of the year and benefits at the end. The
investment costs to the state will consist of weighing facilities costs and computer
network costs attributed to deploying CVISN. These costs will occur in year 0, the
beginning of the economic life. The total CVISN project is assumed to have an economic
life of 10 years because that is an appropriate time period for such a technology-based
project. However, certain components of the CVISN project have fewer years of “life”
while others have more. The work stations portion of the network is assumed to have an
economic life of 5 years. Thus, there will be a computer network reinvestment at the end
of year 5. There will be reinvestments in other computers in years 3 and 8. That portion
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of the CVISN project consisting of road segments and structures for roadside inspections
and WIM actually has an economic life of 20 years. As a result, the road segments and
structures will have a salvage value of 50 percent of initial investment at the end of year
10. There will be operating and maintenance costs starting in year 0 and ending in year
9, projected to be 10 percent per year. Annual benefits will start in year 1 and end in year
10.

Several adjustments have to be made to the estimated annual benefits and to some of
the motor carrier costs. According to the study for the National Governors’ Association,
the magnitude of benefits associated with ITS/CVO systems, such as CVISN, will be
proportional to motor carrier participation. The study also points out that participation in
CVO will lag behind deployment of these systems. The relationship between deployment
and motor carrier participation is assumed to be an exponential one; that is, the
participation increases at very low rates in the early years and at extremely high rates in
the later years of the system’s economic life, a ten year period. This relationship
assumes that at first, few carriers participate, but as the advantages of CVO become
apparent to the industry, the rate of participation dramatically increases up to the very
end. The effect of this assumption is that the benefits will be small in the early years and

quite large in the latter years of the system’s economic life.

The study team believes that this relationship is a sigmoid or s-curve, rather than an
exponential relationship. According to long-standing geography and marketing literature,
the diffusion or acceptance of a technological innovation throughout geographic space
displays an s-curve plot between the percentage of acceptance and time. In other words,
the rate of participation in CVISN would increase slowly at first, increase dramatically in
the middle years as CVISN technology “catches on”, and level off in the later years, as
few remaining carriers accept the technology. This assumption is particularly appropriate
in light of the survey data and the fact that the magnitudes of benefits and costs are
based on the number of trucks and buses in the motor carrier fleet. The industry consists
of few large firms with large motor carrier fleets and a large number of small firms with
small fleets. Given that large firms already use some CVO technology, they all would
likely participate in CVISN by the middle years, accepting the technology for their large
fleets. Small firms would also contribute to this rapid growth in the middle years, but
would probably lag the large firms. The remaining small firms would participate in CVISN

in the later years, resulting in a slowing in the rate of participation.

The assumption of an s-curve relationship means significant benefits of the system will
occur early in the economic life. The team’s technology acceptance curve model, based

on the perception of benefits to users, appears similar to the sigmoid curve, except for
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the fact that several very large carriers already own computers. These carriers would
most likely immediately accept the technology. This factor would accelerate the
acceptance of technology in the very first year. This acceptance of technology would
keep on increasing dramatically until the end of the middle years.

The study team will use the standard OMB real rate of 7 % (excluding inflation) for
discounting the benefits and costs. Since a real discount rate is used, the benefits and
costs are not adjusted for inflation. The measures of economic worth for this study are
the Net Present Value (NPV) and the Benefit/Cost (B/C) ratio. NPV, essentially a
measure of net benefits, is the most accepted measure by economic analysts, while B/C
ratio is the one most widely recognized and understood by the public. A positive NPV
and a B/C ratio greater than one indicate that an investment is economically worthwhile,

because benefits exceed the costs.

Benefit-cost analyses often have a distribution of costs and benefits assessment included
in them. For the CVISN project analyses, the team will determine the economic
measures for electronic credential processing activities and the WIM/roadside inspection
components of CVISN. In addition, the distribution of benefits and costs between the

state and motor carrier industry will be shown.

Qualitative analyses are usually a verbal accounting of any “costs and benefits” for which
dollar values can not be assigned. Examples are the environmental and social impacts
of a project. For this project the team will discuss those impacts as well as safety

implications that can not be readily quantified.

The study team assumes that the annual increase in motor carrier traffic on Maryland
roads will be 3 %, reflecting the recent historic increases per year. This assumption is
also consistent with the projected increase in motor carrier fleet sizes derived from the
study team’s industry surveys. Enhanced inspection will yield increased revenue in the

early years but will then deter safety infractions.

Because the CVISN project has so many unique and undefined aspects to it and similar
systems with proven “track records” do not exist elsewhere, it is necessary to make
various assumptions as to the values of time and cost savings and system costs, the rate
of acceptance of technologies by carriers, the percentages of unsafe motor carriers
affected, and the safety benefits attributed to it. In light of such uncertainty, a sensitivity
analysis of results will be done, involving ranges of benefit and cost values and discount
rates, in order to see how sensitive the results are to the assumptions underlying them.
There is an extensive literature review of studies on ITS/CVO that have already been
done for the National Governors’ Association, Federal Highway Administration Office of

Motor Carriers, American Trucking Associations Foundation (ATA Foundation), USDOT
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and ITS America. These studies provide the context for the benefit-cost evaluation as

well as the basis for the qualitative portion of the study.
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3.0. LITERATURE REVIEW

There has been a significant amount of research concerning the topic of ITS benefits and
costs. Since CVO was assumed to be one of the first deployments of ITS, there is a
body of literature on studies of its net benefits. For example, ITS America, the premier
public/private partnership supporting ITS deployment, sponsored a study of the costs and
benefits of public sector investments in CVO and other ITS technologies. The overall B/C
ratio for CVO was 2.1 (Sen, 1998). Yet, there is wide variation in the scope and rigor of
such studies, primarily because of data limitations (few CVO projects have been in

operation) and because the objectives, stakeholders, and audiences for the studies differ.

The study for the National Governors’ Association consisted of a comparison of eight
states’ CVO deployment. Electronic credential processing systems for seven states had
savings to investment ratios greater than one - some many times greater (Rubel, 1998).
For roadside management systems, the ratios were all well below one, implying that such
systems are not worth the investment. The large investment costs of roadside
management systems are a major cause of these results. However, as stated earlier,
this study limited its analysis to state agency savings compared to state expenditures and
did not consider safety benefits or benefits to motor carriers. The study also pointed out
that the benefits are highly dependent on the level of carrier participation and that
participation lags deployment. As participation increases, the savings to investment ratio

can be expected to increase.

Safety benefits should be counted in an evaluation of CVO, because such technologies
can reduce the private and societal costs of accidents. The benefits from programs that
regulate motor carrier safety appear to be substantial. A study by Northwestern
University of the Office of Motor Carriers’ programs safety benefits focused on roadside
inspections and compliance reviews (Moses and Savage, 1997). This study calculated
the full annual benefits and costs of the two programs in 1992 dollars. According to the
authors, the reviews program generated $1 billion in net benefits or a B/C ratio over 4. A
sensitivity analysis calculated a range in B/C from 3.4 to 5.5. Conversely, under the most
favorable assumptions, the inspection program B/C ratios range from .87 to 1.26. The
net benefits may thus be slightly negative to slightly positive. The authors conclude that
the compliance reviews program is a low-cost, highly efficient program and that federal
resources should be reallocated from roadside inspections to compliance reviews. The
roadside inspections program is a high-cost program for both government and motor
carriers. The authors state that “serious questions can be raised as to whether the

roadside inspection program makes a positive contribution to society at all.” They do
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concede that “new technologies” could shorten inspections and allow inspectors to

concentrate activities on carriers with poor safety performance.

A more recent study of the Office of Motor Carrier programs seems to confirm the
findings of Moses and Savage, but the methodologies and calculated values differ
(Sienicki, 1998). Two models were developed to analyze the inspections and compliance
review programs, and they calculated safety benefits only. The research team estimated
total 1996 benefits from roadside inspections of $86 million in crashes avoided, while the
compliance reviews generated $580 million in benefits from crashes avoided. These

results imply that safety roadside inspections again generate small benefits.

One may conclude from these results that enhancing compliance reviews through
ITS/CVO should result in tremendous benefits to society, since the net benefits of the
program are so large that incremental investments in it would continue to generate large
incremental returns. The inspections program is another matter. Moses and Savage
wonder if the program makes any positive contribution. However, it should be
understood that at least the infrastructure costs of roadside inspections are “sunk”; that
is, they are no longer a consideration in any future investment decision. Only the costs of
ITS/CVO enhancements to roadside inspections should be compared to the benefits
attributed to the enhancements and could suntil result in significant time savings and
safety benefits to an existing program. For example, a Colorado study of electronic
clearance technologies at weigh and inspection stations yielded a b/c ratio of 10.0 for

motor carriers (Booz-Allen & Hamilton, 1994).

A study sponsored by the ATA Foundation undertook an extensive benefit/cost analysis
of CVO from the point of view of compliance cost to motor carriers (ATA Foundation,
1996; Mitretek, 1996). The study limited its scope of evaluation to costs and benefits to
the motor carrier industry only. For purposes of the study the motor carrier industry was
grouped into small (1-10 power units), medium (11-99 power units) and large (100+
power units) firms. The B/C ratios generally increased from small to large firms. The
ratios for commercial vehicle administrative processes ranged from 1.0 to 19.8, electronic

screening from 1.9 to 6.5, and automated roadside safety inspection from 1.3 to 1.4.

All of these results imply that the net benefits of ITS/CVO may indeed be large, and it
may be safe to conclude that CVISN deployment by the State of Maryland is
economically worthwhile. Yet, none of the studies in the literature evaluates
comprehensively the costs and benefits of CVO, and certainly none is specific to the case

of deploying CVISN in Maryland.
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4.0. DISCUSSION AND REVIEW

This study is a comprehensive study of the benefits accrued and costs incurred for
CVISN-related activities to Maryland state regulatory agencies and commercial motor
carriers. First, the overall cost and benefit of credential processing and safety
enforcement to all CVISN participants is presented in Section 4.1. An in-depth analysis
of the costs and benefits to CVISN stakeholders (Maryland State regulatory agencies and
commercial motor carriers) and in terms of CVISN-related activities (credential
processing and safety enforcement) are presented next. The purpose of these analyses
is to identify the major beneficiaries for the CVISN project and differentiate the impact of
CVISN on the two activities of credential processing and safety enforcement. Sections
4.2 and 4.3 present the benefit/cost analysis for the activity of credential processing and
safety, respectively. Sections 4.4 and 4.5 present the benefit/cost analysis for the

Maryland agency and the motor carrier stakeholders, respectively.

The results clearly show that CVISN project has merit for credential processing as well as
for safety enforcement activities. Moreover, the Benefit/Cost (B/C) ratios are positive for

the state of Maryland as well as for the carriers.

4.1. CVISN Overall Benefit-Cost Analysis

The B/C ratios and the NPVs for the CVISN project are shown in Table 4.1(A). The table
includes benefits and costs to Maryland regulatory agencies and carriers. This analysis
includes benefits and costs for credential processing and safety enforcement activities.
For the discount rate of 7%, the B/C ratios of CVISN range from 3.28 to 4.68. The
corresponding NPVs range from approximately $76 million to $123 million. All NPVs are
expressed in terms of 1998 dollars. The table also shows the B/C ratios and the NPVs
for 6% and 8% discount rates. At these discount rates, the B/C ratio varies from 3.38 to
3.17 at the low end.

The key assumptions used by the Benefit/Cost Analysis are as follows:

System will be completely operational at the beginning of Year 2001.

All benefits are accrued starting with the Year 2001.

Starting in the Year 2000, state regulatory agencies will start incurring costs
by making capital and other investments in different CVISN-related
technologies.

Carriers will start incurring costs as they begin to participate in the program
from the Year 2001. The rate at which carriers will participate is based on a
Growth model. This model is grounded on the motor carriers’ perceptions
and beliefs about the value of such technologies to them. These beliefs are
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based on an extensive and comprehensive survey of Maryland-based
carriers conducted by The National Transportation Center at Morgan State
University.

All benefits to society are attributed to the state of Maryland and hence to the
regulatory agencies who make the investment decision. The major benefit of
CVISN to society is a reduction in accidents, leading to a reduction in
fatalities, injuries, property damage, and delays to other traffic.

Table 4.1(A). The Low and High Benefit/Cost Ratio (B/C) and the Net Present Value
(NPV) for the Overall CVISN Project at Different Discount Rates

DISCOUNT RATE 6% 7% 8%
= B/C 3.38 3.28 3.17

3 NPV $83,231,468 $76,040,108 $69,524,005
< B/C 4.83 4.68 4.53

T NPV $133,901,031 $122,900,418 $112,917,657

As shown in the above table, the benefits of CVISN far outweigh the costs of deploying
such a system. It should be noted that these numbers are based on conservative
estimates. Similarly, the growth rate assumed by the model is also conservative. If more
carriers initially participate than what has been assumed in the study, then the benefits
and the NPV will also increase. For more carriers to participate, motor carriers need to
be educated and made aware of the significant benefits of this program. These benefits
are described in Section 4.5.

The study has captured the following benefits:

benefits to carriers and related state agencies due to automated credential
processing.

time-saving benefits to motor carriers due to WIM and pre-clearance of legal
and safe vehicles and drivers.

benefits to society due to identification of potential high-risk carriers through
inspection activities. It is assumed that CVISN will identify all vehicles
equipped with a transponder.

benefits to society due to identifying all illegally overweight carriers who
otherwise may have caused accidents.

There are several additional benefits that have not been captured:

fiscal benefits to state safety agencies due to automated identification of
high-risk vehicles and/or drivers, and pre-clearance of commercial vehicles.
increased IRP and IFTA revenues due to increased monitoring of carrier
activities.

benefits due to identifying high-risk vehicles/and or drivers based on the
ASPEN system.
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improved business environment for motor carriers which will make the state
more competitive in attracting other business.

decreased credential processing costs to agencies due to the integration of
information systems from deployment of CVISN. This integration will lessen
the use of resources devoted to redundant systems.

less reconstruction and maintenance to highways since all overweight motor
carriers will be detected.

enhanced safety since fewer trucks will enter a weigh and inspection station,
thereby lessening the number of merges of commercial vehicles into the
highway.

enhanced on-time delivery of goods by motor carrier.

fuel savings and, consequently, reduced emissions and particulate from
exhaust due to pre-clearance.

decrease in noise pollution at weigh and inspection stations in populated
areas due to pre-clearance.

less wear and tear to brakes and other associated motor vehicle components
from no longer having to accelerate and decelerate at weigh stations.

Figure 4.1(a) shows the total costs and benefits of the CVISN program for each of the 10

years of the project’s life. The low- and high-end benefits of CVISN are plotted in Figure

4.1(a). Year 2000 would require an initial investment of approximately $11 million by the

state. This investment provides the impetus for subsequent investments by the carriers

as well as marginal operational and maintenance investments by agencies for the

project’s duration. Even at the low end, benefits to carriers and agencies outweigh the

costs incurred by them. The benefits continue to increase during the project’s life.

Figure 4.1(a). Low and High Benefits for CVISN Program for the Economic Life
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4.2 CVISN Credential Processing Benefit Cost Analysis

Implementation of the automated and electronic credential processing component of
CVISN will result in more efficient processing of commercial motor carrier credentials by
Maryland regulatory agencies. This section discusses in detail the benefits and costs to
Maryland regulatory agencies and commercial motor carriers for credential processing
only. The key assumptions used to isolate this Benefit/Cost Analysis for credential
processing only for both the commercial motor carriers and Maryland state regulatory
agencies are as follows:

Maryland State regulatory agencies involved in credential processing are

Motor Vehicle Administration and Maryland Comptroller of the Treasury. A

detailed discussion on these costs is given in Section 5.1, while Section 5.4

gives a detailed discussion of the benefits of automated credential
processing accrued by these state regulatory agencies.

The CVISN-related credential processing cost for commercial motor vehicles
is the cost of computer and communications hardware. A detailed discussion
on these costs is given in Section 5.3, while Section 5.4 gives a detailed
discussion of the benefits of automated credential processing accrued by
these commercial motor carriers.

Table 4.2 (A) shows the B/C ratios and the NPVs for the CVISN-related credential
processing activities only. For the discount rate of 7%, the B/C ratios of CVISN range
from 1.98 to 2.92. The corresponding NPVs range from approximately $13 million to $26
million. All NPVs are expressed in terms of 1998 dollars. The table also shows the B/C
ratios and the NPVs for 6% and 8% discount rates. As shown, even at these discount

rates, the B/C ratio varies from 3.00 to 1.93 at the low end.

Table 4.2 (A). The Low and High Benefit/Cost Ratio (B/C) and the Net Present Value
(NPV) for the CVISN project (for credential processing activities only) at different discount

rates
DISCOUNT RATE 6% 7% 8%
= B/C 2.03 1.98 1.93
3 NPV $14,593,201 $13,192,371 $11,928,375
< B/C 3.00 2.92 2.85
T NPV $28,378,045 $25,956,265 $23,762,151

As shown in the above table, the benefits of CVISN for credential processing only
outweigh the costs for deploying such a system. It should be noted that these numbers
are based on conservative estimates. Similarly, the growth rate assumed by the model is
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also conservative. If more motor carriers participate initially to a greater degree than
what has been assumed in the study, then benefits and hence the B/C ratio and the NPV
will also increase. For more carriers to participate, the motor carriers need to be
educated and made aware of the significant benefits to them, of this program.

Figure 4.2 (A) shows the present value of the total benefits (both low and high) and the
total costs to Maryland State regulatory agencies and commercial motor carriers for
credential processing only from Year 2000 to Year 2010. As shown, the total costs for
both the state regulatory agencies and commercial motor carriers are high in the early
years and decrease in the later years. Conversely, both the low and high values of total
benefits are low in the early years and then gradually increase as the program continues.
However, as shown in Table 4.2 (A), the NPV for both the low and high values at 7%
discount rate are positive and approximately equal $13 million and $26 million
respectively. This implies that for credential processing activities only, CVISN promises
to be potentially beneficial to both Maryland state regulatory agencies and commercial
motor carriers. In conclusion, it is worthwhile to implement the automated credential

processing components of CVISN.

It should be noted that the B/C ratios for credential processing activities for small carriers
would be lower than for large carriers. This is because, for large carriers, the cost of
computer and communications hardware and software can be apportioned across more
vehicles. However, the scope of this Benefit Cost Analysis (BCA) and its underlying
models is limited to addressing the impacts of CVISN to the overall motor carrier industry
and not to different segments of industry.

Figure 4.2 (a). Present Values of Low and High Benefits and Costs

of CVISN Program (credential processing only).
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Figure 4.2 (b) shows the distribution of total costs incurred due to the implementation of
CVISN-related credential processing activities only. As shown, Maryland state regulatory
agencies incur 62% of the total costs, while the commercial motor carriers would bear
38% of the total costs.

Figure 4.2 (b).  Distribution of Total Costs for Credential Processing Activities Only.

Carrier
38%

Agency
62%

Figure 4.2 (c) shows the distribution of total benefits at the low end, accrued due to the
implementation of CVISN-related credential processing activities only. As shown, of the
total benefits, commercial motor carriers have a very significant share of 88%. However,
it should be noted that the total benefits are an aggregate number for all commercial
motor carriers. Thus the share of a single motor carrier will be much smaller. A closer
examination of the data reveals that automated credentials processing allows both the
commercial motor carriers and the two Maryland state agencies to benefit through a more
efficient and productive process.

Figure 4.2 (c).  Distribution of Total Benefits (Low) for Credential Processing Activities.
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Figure 4.2 (d) shows the same distribution of benefits at the other extreme. As expected,

the larger proportion of carriers has increased the share of total benefits due to the

automated credential process to 90%.

Figure 4.2 (d). Distribution of Total Benefits (High) for Credential Processing Activities.
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4.3. CVISN Safety and Enforcement Benefit-Cost Analysis

Safety is an integral and important feature of CVISN. The analysis explains benefits
resulting from the state’s investment in the safety aspects of CVISN. Such benefits
include decreased accidents and legally bypassing time-consuming weigh and inspection

activities for pre-cleared carriers. These and additional benefits are described below.

4.3.1. Accident Reduction due to CVISN

Two factors that result in decreased accidents are modeled in this study: a) high-risk
vehicle and/or driver identification and b) identification of more illegally overweight
vehicles. These factors are described next.

CVISN will help identify high-risk carriers that have had a history of out-of-service
vehicles and/or drivers and/or higher accident rates. High-risk carriers and/or drivers are
identified by means of tracking history of out-of-service violations for vehicles and drivers
and/or higher accident rates. Such carriers and drivers have been known to cause a
majority of accidents and pose a hazard to society. Vehicles and/or drivers that are in
violation of federal and state regulations may be placed out-of-service until the violation is
corrected. The accident rate due to commercial vehicles will decrease, assuming that
carriers who have transponders can be identified for safety enforcement. Carriers that do
not have transponders will not profit from the state’s investment in CVISN. Conversely,

carriers who use a transponder benefit significantly, as shown below.

CVISN will also identify illegally overweight carriers. These carriers may be more likely to
contribute to accidents. Weigh-in-motion scales (WIM), a sizable investment of CVISN,
will allow more vehicles to be weighed. Therefore, more illegally overweight vehicles will

be identified, possibly resulting in a decrease in the accident rate.

4.3.2. Travel-time Benefits of CVISN

Vehicles with a read and write transponder meeting legal requirements may be allowed to
travel at mainline speeds at weigh stations, as a result of the transponder exchanging
data with the CVSIN system. This is referred to as pre-clearance of the vehicle and
driver. Legal requirements for pre-clearance of a vehicle are as follows: 1) the vehicle is
within the weight limits, and 2) the vehicle credentials have been checked to verify that
the vehicle has IFTA permits, IRP registrations, and that fuel taxes have been paid. Pre-
clearance also requires that the vehicle and/or driver to be cleared by the automated

inspection system. Electronic screening will be initially based on carrier based data
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associated with credentials and safety. When data security issues are addressed and
technology standards set (e.g., DSRC), comfort levels associated with the use of data on

vehicles and drivers can be included in the roadside screening process.

4.3.3. Benefit-Cost Values of Safety Investments in CVISN

Figure 4.3.2(a) shows benefits at the low end due to each of the three benefit
components described earlier. Pre-clearance benefits predominate over the inspection
and overweight identification benefits by at least a factor of 3 during the latter years of the
project.

Figure 4.3.2(b) shows the benefits that are accrued to the stakeholders of CVISN.
Approximately 66% of safety benefits accrue to carriers. These benefits are due to pre-
clearance of vehicles and drivers, allowing the carrier to by-pass the weighing station.
The agency/societal benefit (a reduction in accidents) is much smaller (by a factor of 3)

compared to the benefits that accrue to carriers.

Figure 4.3.2(a). Benefits of Safety Investments in CVISN Over the Economic Life
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Figure 4.3.2(b). Distribution of Benefits Accrued to Carriers and Agencies for Safety
Investments in CVISN

Present Values of
Agency Benefits
34%

Present Values of
Carrier Benefits
66%

Costs are incurred by the safety and enforcement agencies and carriers. Safety and
enforcement agencies include MSP, MdTA, SHA, and MDE. Significant costs are those

that are related to installation of WIMs, reconstruction of ramps, transponder readers, and

electronic signs.

The cost incurred by the carriers is the one-time cost of the transponders. Figure 4.3.2(c)

shows the costs incurred by the carriers for transponders over the ten years of the project

life. Costs initially rise as carriers adopt transponders. The costs to the carrier decline

during the later stages of the project, since most carriers will have already adopted

transponders. Additional costs include replacement costs of transponders due to failures

in a mobile environment.

Figure 4.3.2(c). Costs Incurred by Carriers for Purchase and Replacement of
Transponders
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Figure 4.3.2(d) shows the distribution of costs for safety related investments incurred by
the carriers and agencies. As is evident from the figure, agencies incur almost 3 times
more costs when compared to carriers. At the same time, agencies accrue only one-third
of all safety related benefits (see Figure 4.3.2(b)). Thus, the B/C ratio of carriers is

approximately 9 times higher when compared to agencies for safety related activities.

Figure 4.3.2(d). The Distribution of Costs Incurred by Carriers and Agencies for Safety
Related Investments in CVISN

Present Values
of Carrier Costs
33%

Present Values
of Agency Costs
67%

Figure 4.3.2(e) shows the total benefits accrued (at the low end) and total costs incurred

due to safety investments in CVISN. The benefits clearly outweigh the costs.
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Figure 4.3.2(e). Benefits (at low end) Accrued and Costs Incurred as a Result of
Investment in Safety Related Activities for CVISN

Benefits and Costs Due to Safety Investments in
CVISN
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Table 4.3.2(A) shows the B/C Ratios and NPVs for the safety and enforcement activities
of CVISN. For the discount rate of 7%, the B/C ratios of safety and enforcement activities
range from 4.15 to 5.86. Corresponding net present values range from approximately
$63 million to $97 million. The table also shows the B/C ratio and the NPV for 6% and
8% discount rates. Even at these discount rates, the B/C ratio varies from 4.31 to 4.01 at

the low end. Clearly, CVISN is a worthwhile investment in the area of safety.

Table 4.3.2(A). Low and High Benefit/Cost Ratio (B/C) and the Net Present Value (NPV)
for Safety and Enforcement Activities of CVISN Project at Different Discount Rates

DISCOUNT RATE 6% 7% 8%
= B/C 4.31 4.15 4.01

3 NPV $68,638,267 $62,847,737 $57,595,630
< B/C 6.08 5.86 5.65

T NPV $105,522,986 $96,944,153 $89,155,506

This study has not quantified the benefits due to identifying high-risk vehicles and/or
drivers by the ASPEN system once they have entered the weigh station. Moreover,
reduced reconstruction and maintenance of highways due to identification of more

overweight motor carriers also has not been quantified. This study is also conservative
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with respect to the costs that carriers incur for transponders, as will be described in
Section 5.3. There are several other benefits discussed in the Section 4.1 that can not be

guantified. Thus, the results as shown above are conservative with regard to safety
investment decisions.
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4.4. CVISN State Agencies Benefit-Cost Analysis

The state of Maryland has taken the initiative to evaluate CVISN. As a prototype state,

Maryland has been in the forefront of evaluating the benefits and costs of CVISN.

Several benefits, tangible as well as intangible, accrue to MVA, Comptroller’s Office,
SHA, MSP, MdTA, MDE, MPA, PSC, and Maryland citizens. This analysis quantitatively
models three significant benefits to the state of Maryland. The state of Maryland will
henceforth be referred to as state agencies, since the agencies are making the
investment decision and are funded by the tax dollars of Maryland citizens. Benefits
include cost reduction of credential processing activities and reduction in accidents. The
latter is composed of two separate factors: a) identification of high-risk vehicle and/or
driver, and b) identification of more illegally overweight vehicles. Benefits of credential
processing activities are detailed in Section 5.4. The accident reduction benefits are

described in Section 4.3.

Figure 4.4(a) shows benefits at the low end due to each of the three benefit components
described earlier. During the initial stages, all three benefits have similar contributions.
However, during the middle and the final stages of the project, the inspection
identification benefit dominates the other two benefits. This is primarily due to the fact
that during the project’s latter stages, transponders become prevalent. The CVISN

identification system is able to identify more and more high-risk vehicles and/or drivers.

Figure 4.4(a). Benefits (at Low End) Accrued to State Agencies for CVISN Program
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Figure 4.4(b) shows the distribution of benefits to state agencies. Approximately 90% of

the benefits are accrued by a reduction in accidents while 10% of the benefits are

accrued from credential processing activities.

Figure 4.4(b). The Distribution of Benefits due to Credential Processing Activities and

Safety and Enforcement Activities Accrued to Agencies

Present Value
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Credential
Processing
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Significant costs for credential processing activities and safety and enforcement activities

are incurred by agencies. Major costs related to credential processing activities are the

communication costs, the cost to integrate to the mainframe system, and the salaries and

wages of two computer professionals. Major costs related to safety are those that are

related to the installation of WIMs, reconstruction of ramps, transponder readers, and

electronic signs.

Figure 4.4(c) shows the distribution of costs incurred to state agencies for credential

processing and safety and enforcement investments. Approximately two-thirds of the

costs incurred are due to investments in safety and enforcement activities.

Figure 4.4(c). The Distribution of Credential Processing Costs and Safety Enforcement
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Figure 4.4(d) shows the total benefits (at the low end) accrued and the total costs
incurred to the state agencies for CVISN. The benefits outweigh the total costs for each
of the 10 years of the CVISN project life.

Figure 4.4(d). Benefits (at the Low End) Accrued to and Costs Incurred by State
Agencies for CVISN Program
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Table 4.4(A) shows the Benefit/Cost Ratio (B/C) and the NPV for the agencies’
investment in CVISN. For the discount rate of 7%, the B/C ratios of credential processing
and safety and enforcement activities for the agencies range from 1.45to 1.61. The
corresponding NPVs range from approximately $10 million to $13 million. All NPV values
are expressed in terms of 1998 dollars. The table also shows the B/C ratio and the NPV
for 6% and 8% discount rates. Even at these discount rates, the B/C ratio varies from

1.50 to 1.41 at the low end. CVISN is a worthwhile investment for the state agencies.
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Table 4.4(A). Low and High Benefit/Cost Ratio (B/C) and the Net Present Value (NPV)
to State Agencies for Investment in the CVISN Project at Different Discount Rates

DISCOUNT RATE 6% 7% 8%
> B/C 1.50 1.45 1.41
3 NPV $11,363,142 $9,883,724 $8,553,489
=4 B/C 1.66 1.61 1.56
T NPV $14,915,853 $13,198,248 $11,649,953

This study has not quantified the benefits for increased IRP and IFTA revenues due to
increased monitoring of carrier activities nor decreased credential processing costs to
agencies. The integration of information systems from deployment of CVISN will lessen
the use of resources devoted to redundant systems. Moreover, several safety benefits
have not been quantified e.g., identification of high-risk vehicles and/or drivers by the
ASPEN system once they have entered the weigh station, and the reduction of
reconstruction and maintenance to highways caused by wear from overweight vehicles.
Several other benefits that can not be quantified are discussed in Section 4.1. Thus, the
results shown above are conservatives with regard to the CVISN investment decision

when the decision is taken only for the benefits accrued to and costs incurred by state
agencies.
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4.5 CVISN Commercial Motor Carriers Benefit Cost Analysis

The implementation of CVISN in Maryland has significant impacts on commercial motor
carrier operations. This section discusses in detail the benefits and costs to Maryland
commercial motor carriers for all CVISN-related activities of credential processing and
safety enforcement. The key assumptions used to isolate this Benefit/Cost Analysis for
commercial motor carriers only for both the credential processing and safety enforcement
activities are as follows:

The total CVISN-related cost for commercial motor vehicles is the cost of computer
and communications hardware and the transponder unit. A detailed discussion on
these costs is given in Section 5.3.

The benefits of CVISN-related credential processing activities to commercial motor
vehicles are the savings in administrative costs. A detailed discussion of these
benefits is given in Section 5.4.2.

The benefits of CVISN related to safety enforcement activities for commercial motor
vehicles are the timesaving at automated weigh and inspection facilities and the
increased safety of Maryland highways. Detailed discussions of these safety benefits
are given in Section 5.5.

Table 4.5 (A) shows the B/C ratios and the NPVs for the CVISN project, which includes
the benefits and costs to commercial motor carriers only. For the discount rate of 7%, the
B/C ratios of CVISN range from 6.67 to 10.41. The corresponding NPVs range from
approximately $66 million to $110 million. All NPVs are expressed in terms of 1998
dollars. The table also shows the B/C ratio and the NPV for 6% and 8% discount rates.

Even at these discount rates, the B/C ratio varies from 10.71 to 6.49 at the low end.

Table 4.5 (A). The Low and High Benefit/Cost Ratio (B/C) and the Net Present Value
(NPV) for the CVISN project for commercial motor carriers, at different discount rates

DISCOUNT RATE 6% 7% 8%
= B/C 6.86 6.67 6.49
3 NPV $71,868,326 $66,156,384 $60,970,516
< B/C 10.71 10.41 10.12
T NPV $118,985,179 $109,702,171 $101,267,704

As shown in the above table, the benefits of CVISN for commercial motor carriers far
outweigh the costs for deploying such a system. This analysis shows that the B/C ratios
and the NPVs are higher for commercial motor carriers when compared with Maryland
state regulatory agencies. The two key factors contributing to these values are as

follows: a) the significant amount of timesaving gained by commercial motor carriers due
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to the implementation of technology-based CVISN solutions by the state regulatory
agencies; and b) the synergy achieved by the use of a transponder unit by motor carriers
and WIMs by state agencies that allow commercial vehicles to be weighed at mainline
speeds. It should be noted that these numbers are based on conservative estimates.
Similarly, the growth rate assumed by the model is also conservative. If more motor
carriers participate initially than what has been assumed in the study, then benefits and
hence the B/C ratio and the NPV will increase. For more motor carriers to participate,
carriers need to be educated and made aware of the significant benefits of the CVISN

program.

Figure 4.5 (a) shows the present value of the total benefits (both low and high) and total
costs to commercial motor carriers only for both credentials processing and safety
enforcement activities from Year 2000 to Year 2010. As shown, both the low and high
total benefits outweigh the total costs to commercial motor carriers for participating in the
CVISN program. As noted earlier in Table 4.5 (A), the NPV for both the low and high
values at the 7% discount rate are positive and approximately equal $66 million and $110
million, respectively. This implies that for commercial motor carriers, CVISN has the
potential to be potentially extremely beneficial. Hence, it is worthwhile for carriers to
adopt the different technology-based solutions implied by implementation of CVISN. The
results also strongly suggest that using some resources