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I. Executive Summary

Interest in the effects on businesses that have implemented Intelligent
Transportation System (ITS) technologies has been growing. And, as the federal and state
governments have begun to realize. without proof of the advantages inherent in these
technologies transportation companies have been reluctant to acquire them. In response to
this interest, the Center for Transportation and Land Policy in The Institute of Public
Policy at George Mason University designed a project to measure the effects of an ITS
technology shortly after it had been developed and implemented by a courier company.
The project was funded by the U.S Department of Transportation, Federal Highway
Administration and sponsored by NOVA Group, Ltd. The report of the study details the
effectiveness of the technology and the software development process.

NOVA Group, Ltd. (NOVA), a diversified transportation company and developer of a
dispatching software, Dispatch ToolsTM,* the subject of the study, had searched for several
years for a software product that could fulfill the unique real-time, demand-responsive,
routing requirements of the courier industry. Having determined that the requisite
software was not available, NOVA began development of DispatchToolsTM in 1996 and
began implementation in its courier company, NOVA Delivery, in July of 1997.

After considering several factors that could measure the effectiveness of DispatchToolsTM,
the research team chose productivity of drivers as measured by the number of deliveries
per driver-hour, because it would be impacted least by uncontrollable factors such as
changes in the customer base and costs of operations. Data was collected for the same
three month periods in 1996 before implementation and in 1997 after implementation.
The same drivers and dispatchers participated in both years. The change in productivity
of these drivers after implementation of the dispatching software averaged 24%. An
ancillary effect that was not anticipated, and thus not measured, was the observable
decrease in stress on the dispatchers and improved communications between dispatchers
and office personnel.

The report includes descriptions of the development process, the software product, and
the methodology devised to measure the productivity factor and the results of surveying
drivers and dispatchers before and after implementation.



II. Introduction

The United States has allocated over $100 million annually in federal funds to the
development of Intelligent Transportation Systems (ITS). (Kanninen 1996, 1) Further,
“ITS combines high technology and improvements in information systems,
communication, sensors, and advanced mathematical methods with the conventional world
of surface transportation infrastructure. " (Sussman 1995, 115) One area of interest in
ITS research is centered on commercial vehicle operations (CVO). Typical commercial
transportation companies such as trucking, courier and taxi firms have adopted ITS
technologies in an effort to enhance productivity and increase their profits. (Sussman
1995, 118-l19) In addition to businesses, many police departments across the country
are beginning to use ITS technologies, in particular, advanced, state-of-the-art dispatching
systems. While among businesses and public institutions there is considerable interest in
these technologies, few, if any, evaluations of the effect of ITS technologies on
productivity, efficiency, revenues, etc. have been reported.

Given the growing importance of ITS to the transportation industry and governments, and
the level of federal funding for ITS research, an investigation of the impact of an ITS
technology on a commercial fleet operation is timely. With the assistance of NOVA
Group, Ltd. (NOVA), a diversified transportation company, and its courier company,
NOVA Delivery, a study was designed to quantify the changes in productivity of
company drivers attributable to the implementation of the company’s proprietary software
DispatchToolsTM. 1

The study was designed to investigate three aspects of this ITS technology:

* A case study of the challenges, anticipated benefits, and actual benefits within a
courier company from the development and implementation of a dispatching software;

* Quantification and analysis of any productivity benefits gained by implementing
the software; and

* Analysis of any attitudinal changes on the part of drivers and dispatchers resulting
from the company’s adoption of this ITS technology.       

1 DispatchToolsTMM is a registered trademark of NOVA
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III. Case Study

Profile of NOVA Group, Ltd.

Headquartered in northern Virginia, NOVA is involved primarily in freight and
courier operations mainly in the Baltimore-Washington metropolitan area, and on a
limited basis in the Richmond and Tidewater Regions of Virginia. Additionally, NOVA
provides shuttle-bus connections between the Washington Metropolitan Transit
Authority’s subway system and several communities in Fairfax County, VA. And, in
certain situations NOVA pays other courier companies to make deliveries outside its
normal operating area, thereby effectively extending its business throughout the United
States.

As of December 1996 NOVA employed about 140 drivers and dispatchers.
Approximately 70 percent of the drivers were independent contractors who handled most
of the unscheduled demand jobs, while the remaining 30 percent were company
employees who handled both demand and scheduled work. The company’s employed
drivers usually were paid according to the number of hours that they worked. Some,
however, were paid according to a combination of the hours worked and the number of
deliveries they made. Contract drivers were paid between 50 and 60 percent of the
delivery charge, thus labor accounted for more than 50 percent of the cost of making .
deliveries.

The drivers who participated in this productivity study were company employees paid on
an hourly rate basis; consequently, their remuneration was based on time spent on the job
rather than the number of deliveries they made. From this group of company-employed
drivers fourteen were selected for this study. The selection was based on NOVA’s
expectation that these drivers would remain employed for the duration of the study. It
was within this company-employed group of drivers that NOVA management hoped for at
least a 10 - 15% improvement in productivity, as defined by deliveries per driver-hour,
resulting from utilization of the software, DispatchToolsTM.

NOVA offers the following delivery services: 1) priority, 2) regular, and 3) bargain.
These services are explained in Attachment A [Copy of NOVA Delivery’s Rate Sheet].
Pick-up and delivery operations are subject to the demands of the company’s customers
which require frequent changes in drivers’ orders and schedules.

In addition to its regular services, NOVA provides special services for companies located
at Washington Dulles International Airport (WDIA) and one of the nation’s largest banks.
NOVA’s business at WDIA is a ground-to-air-to-ground freight operation that usually is





demand driven. Number of the drivers involved in the productivity and attitudinal studies
were assigned to WDIA routes. For the large bank NOVA provides pick-up and delivery
services every day and once on weekends from the DC area to Richmond. Routes to
Richmond are usually handled by company employees, however, of the group of drivers
selected for this study, only one had a regular Fairfax, VA to Richmond, VA run.

Development of the Dispatching System: DispatchToolsTM

Background

To better serve its customers, increase productivity and position the company for
expansion, NOVA decided in 1994 to invest in the development of software specifically
designed to handle the unique demands of the courier industry’s dispatching operations.
Prior to making this decision NOVA had determined that there was no software available
that could meet its specifications.

Prior to the implementation of DispatchToolsTMM NOVA was using a system that was very
labor intensive for dispatchers. Although the information regarding pick-ups and
deliveries was keyed into an order-entry computer program, i
[See Attachment B: Sample Ticket] which the dispatchers h
before assigning jobs. The dispatchers’ computer screens displayed the jobs that were
currently active but there was no map or text to show driver locations. Dispatchers had to
remember the approximate locations and destinations assigned to as many as 30 drivers at
one time. Communication between drivers and dispatchers was via alpha-numeric pagers
and cell phones. At times the dispatching center was loud and chaotic, as dispatchers
communicated with each other and customer-service personnel.

Anticipated Benefits

Interviews with NOVA management prior to the implementation of Dispatch
ToolsTM revealed that its plan to expand its customer base was dependant on
improvements in its dispatching operation. The company expected its new software to
improve dispatching in several ways:

* Dispatchers would be able to handle a larger volume of work with improved
accuracy (The memory requirements and labor-intensive aspects of dispatchers’ work
create the potential for considerable error, a very stressful work environment, and limit
the number of drivers that a dispatcher can handle.);
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* Dispatchers would spend less time communicating with drivers, (With the click of
a mouse, messages would be sent through a modem to a driver’s pager and the number of
keystrokes needed to send a message would be reduced because common messages, such
as “Call the office,” would be programmed in the system and transmitted by clicking the
mouse .);

* Record keeping would be improved and report generation facilitated;

* Customer service would improve because the software’s operational procedures
would ensure better accountability. (For example, the system would indicate by a
signature that a customer had received a delivery);

* Barring traffic and weather conditions, business would be more predictable,
because pending jobs and general locations of drivers as shown on the dispatchers’
screens would enable them to make better judgments about driver assignments; and,

* NOVA would be able to better manage the time of company-employed drivers,
thereby increasing their productivity ratios. (The majority of these drivers have scheduled
routes which can vary significantly from day-to-day, thus making it impossible for a
dispatcher to memorize each driver’s route.)

Actual Benefits

DispatchToolsT MM has enabled NOVA to achieve all of the anticipated benefits
described above. Improvements in the efficiency of the dispatching operation was
evidenced by the changes in the productivity of the drivers which has risen by a
remarkable 24 % .

It should be noted that, although the evidence was anecdotal, NOVA management and the
research team observed a significant decrease in the stress levels of dispatchers. There
was a reduction in stress-related illnesses and a decrease in the consumption of aspirin to
relieve headaches. This change occurred even though some stress was invoked by
dispatchers having to convert from keystrokes to a mouse. The stress-reduction factor
was important because NOVA had experienced the deaths of three of ten dispatchers
(aged 40-50) from stress-related heart illnesses in a recent three-year period.

In addition to lower aspirin consumption, NOVA management has observed that the
dispatching operation has become much quieter - less screaming among dispatchers
during difficult situations, and less acrimonious communication between customer-service
personnel and dispatchers. All of these factors indicate that DispatchToolsTM has enabled
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NOVA to provide a less stressful work environment for both its dispatchers and office
staff. Had these human-factors elements been anticipated, a plan to quantify changes
could have been designed. But, even NOVA management had not anticipated this
ancillary benefit.

Challenges in the Development Process

During the process of developing DispatchToolsTM, several problems arose which
at times challenged the faith of NOVA’s management staff; the most trying of these was
the tension between the lead programmer and the dispatchers (the end users). The
programmer’s vision did not always resonate with the dispatchers who demanded
modifications to make the software more user (dispatcher) friendly. Never having been a
dispatcher, the programmer had difficulty understanding the desirability or necessity of
the modifications. NOVA’s president and the company’s general manager, on the other
hand, understood what the dispatchers wanted. The dispatchers ultimately Prevailed,
While this interaction between the users and the programmer affected the software
development schedule, NOVA believes that DispatchToolsTM is a better product because
of the interaction that occurred throughout the development process.

The major steps in the development of DispatchToolsTM can be summarized as:

1. Development of the communication interfaces between the dispatchers and
drivers, including pagers and future links to mobile data terminals (MDTs);

2. Synchronization of the order-entry system, CODA20002 and DispatchToolsTM software
with multiple computer stations in the dispatching center;

3. The development, testing and modification of functions in the DispatchToolsTM

system; and,

4. Data security; preventing the loss of data in the event of a system malfunction

By the end of 1996 approximately 20,000 lines of code had been written, the
basic screen displays and layouts had been developed, and NOVA began extensive testing
of the prototype. For six months, using simulated and controlled data, NOVA’s
dispatchers, technicians and management detected bugs and continued to work with the

2 CODA2000 is a trademark of TransNet Corporation, a company based in Silver Spring, MD.
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programmer on functionality and the requisite interfaces with the order-entry system to
enable simultaneous transmission of data and communication with pagers and MDTs.

Synchronizing the order-entry system with DispatchToolsTM was imperative, because it
enabled a direct link between the order-entry functions and the dispatching operation
thereby automating and synchronizing the following functions:

clocking drivers in and out,
listing available drivers,
grouping drivers and jobs by various categories,
assigning drivers to specific jobs,
transmitting data to the drivers’ alpha-pagers and acknowledging receipt of same,
holding a driver in abeyance or assigning one of his jobs to another driver
indicating that a driver has actually picked up or delivered a specific job, and
verifying a delivery by recording a recipient’s signature.

While the trials and tribulations NOVA experienced in the software development process
were of some interest, this study was concerned mainly with evaluating the impact the
software might have on the efficiency of the dispatching operation and identifying any
changes in the productivity of the drivers. Suffice it to say that, as in all cases, NOVA
found that software development and integration is a difficult business. Nevertheless, the
problems that arose during the development process were solved and full implementation
began in July 1997.

IV. Description of the DispatchToolsTM System

DispatchToolsTMM operates on its own Microsoft Windows 95 TM based, stand alone
PC network with a server that links the dispatchers’ computer screens and the dispatching
operation to the order-entry software. It can operate on any PentiumTM class computer
with either a Windows 3. 1TM or Windows 95TMM operating system. DispatchToolsTM uses a
library of advanced routing and decision-making algorithms to assist dispatchers in
managing a large volume of time-sensitive delivery orders. A map database supplied by
Navigation Technologies (NavTech) [See Attachment C: NavTech Map . . .] and a route
optimization software PowerSteeringTM 3 developed by NOVA in 1996 have enablede,
formation of 50 geographic zones for determining times, distances and preferred routings.
The software has a colorful display in a Windows format. [See Attachment C]

3 PowerSteeringTMm is a trademark of NOVA Group, Ltd.
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Some of the software’s interesting features include multiple sorting options for viewing
pending jobs and/or jobs in progress with various levels of detail; sorting options for
viewing driver locations and their routes; testing the impact and thus the desirability of
reassigning a driver; and features that enable dispatchers to select the best route and
driver to effect a rapid response to a customer’s demand.

Unlike NOVA’s former dispatching protocol, DispatchToolsTM is designed to be
ticketless. Jobs are organized by the zone in which they originate or for which they are

Deliveries are categorized as pending jobs or jobs in progress. With the click of
a button these categories can be viewed separately. Dispatchers are able to sort, group
and assign jobs to drivers and send updated delivery information to the order-entry
system by manipulating the information on their screens. Although NOVA’s order-entry
system is UNIX based, it has been reconfigured to be fully compatible and synchronized
with DispatchToolsTM.

When NOVA introduces mobile data terminals in its vehicles, which it intends to do early 
in 1998, drivers will be able to communicate with their home base without human
intervention. Acknowledgment of the assignment of a job, the time of pick-up, the time
of drop, and the receiver’s signature at time of drop will be transmitted directly back to    

one of the computers in the dispatching center. Since their computers are networked, this
information will be shared immediately among the dispatchers. The mobile data terminals
will enable NOVA to assign the two people in the dispatching center currently
responsible for communicating directly with the drivers via pagers and cell phones to
other tasks.

V. Methodology

Following several consultations with NOVA management about the parameters of
this study, availability of data and the variables that could and could not be controlled, a
pure productivity factor, deliveries oer driver-hour, was selected as the primary,
quantifiable evaluation measurement. Factors other than productivity of drivers such as
net revenue gains and/or losses and dispatches per hour were considered, and
subsequently rejected. Extraneous elements could affect revenues and NOVA did not keep
records of its dispatchers productivity. Of the available choices, driver productivity was
believed to be impacted the least by changes in the company’s customer base and/or
operational costs. The number of deliveries that a driver makes over time would not
depend on changes in the size of NOVA’s customer base. However, a driver’s
productivity factor could be affected by changes in prescheduled routes that could cause
longer driving distances. This would decrease the number of deliveries made in a day.
That was the case with three drivers whose productivity actually went down due to
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changes in their prescheduled routes which caused them to drive greater distances thus
increasing the time it took to make deliveries.

The productivity approach has “intuitive appeal” and allows the measurement of work-
hours which is easier to measure than capital or other inputs (U.S. Department of
Transportation, 119). Furthermore, as noted above, labor is the dominant input, in the
delivery business. Because the study would be conducted in a business environment
where control groups could not be established, a one-group, pretest-posttest design was
selected to measure changes in productivity. With this design, baseline data was gathered
prior to the adoption of the technology. Next, an event affecting the group, in this case
the adoption of DispatchToolsTM,, occurred and finally, data was gathered to measure the
effect of the event. (Campbell and Stanley 1963, 7-8)

The before-after design adopted for this study is far from ideal in that it presents several
validity concerns Campbell and Stanley (and many others after their seminal work on the
topic) divide the factors jeopardizing validity into external and internal sources. Internal
validity addresses the question of whether the experimental treatment in fact made a
difference in the specific instance under study. External validity is concerned with the
generalizability of any findings, i.e. , to what settings, populations, treatments, etc. Of the
8 threats to internal validity (history, maturation, testing, instrumentation, statistical
regression, selection bias, experimental mortality and selection-maturation interaction)
history, selection bias and testing are probably the most suspect threats to internal validity
in this study. Detailed information regarding decisions made to reduce the potential
effects of history and selection of subjects is presented below in an effort to either
address these potential threats, or in the case of subject selection, to explain the nature of
the bias. While pilot testing may have had some impact on subjects’ before and after
attitude responses, there is little reason to believe that the effect was large if it occurred
at all. Finally, the critical experimental effect variable in this study is employee
productivity and this is a factual observable measure. While it is possible that history,
i.e., some other event(s) occurring between the pre and post-test periods, could be
responsible for changes in productivity, a significant effort was made to control or
eliminate potentially large non-experimental events or policy changes that might have
impacted productivity. These efforts are described below.

There are two basic threats to external validity. These are the reactive or interactive
effect of testing on the subjects and the interaction effects of selection biases and the
experimental variable. While these are possible threats to external validity, the fact that
the experimental variable (productivity) does not depend on subject judgements suggests
that the threat is minimal.
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Measuring changes in NOVA’s net revenues was among several factors that the research
team considered prior to deciding on productivity. But, there were too many factors
impacting revenues that could not be controlled, such as changes in the customer base
and operating costs. NOVA could not afford to delay opportunities to acquire additional
business. However, it did agree not to introduce operational changes that would have
affected productivity, such as equipping the fleet with MDTs, until after this study was
completed.

Additionally, attitudinal surveys of the 14 drivers and 7 dispatchers who participated in
the study were conducted prior to the introduction of the software and after it had been in
use for four months.

VI. Data Collection and Analysis

Data on driver-hours and deliveries was retrieved from NOVA’s databases. While
NOVA Delivery stores most of its data electronically, some is stored as hard copy. For
this study, its personnel-payroll database containing the number of hours that each driver
worked and one of the order-entry system’s databases containing delivery information
were the sources of the raw numbers derived for the requisite calculations.

In attempting to gather the data the research team discovered that the delivery data was
not readily accessible because NOVA uses control numbers to track its business. In this
study a delivery is defined as a courier transporting an item from point A to point B.
However, in NOVA’s system a control number can represent several entirely different
items. For example, it can represent five pick-ups and 1 drop, 1 pick-up and multiple
drops, or 1 pick-up and 1 drop; or it can represent instructions to a driver which may or
may not relate to a job. It became necessary to collect the data manually in order to make
adjustments for round-trips and split deliveries. A template was designed to facilitate
recording the data and adjustments. [See Attachment D: Delivery Data] Nevertheless, it
was a time-consuming exercise for both the research assistant and NOVA’s general
manager who retrieved the data.

VII. Attitudinal Study

Four survey instruments were designed and used in an assessment of driver and
dispatcher perceptions before and after implementation of DispatchToolsTM. The pre-
implementation surveys asked drivers about how traffic information is communicated and
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how the process might be improved. The post-implementation surveys focused on how
DispatchToolsTMM affected their work. [See Attachment E: Survey Instruments]

In February and March of 1997, seven dispatchers were interviewed in person and
fourteen drivers were interviewed either in person or by phone. Both groups were asked
about the current state of NOVA’s traffic communication system. At the request of
NOVA management the post-implementation survey forms were completed by the
dispatchers and drivers without an interviewer present.

Dispatcher Survey Before Implementation

All of the dispatchers interviewed were males who had worked at dispatching for
NOVA for two or more years. Most were middle-aged.

All of the dispatchers received traffic information informally from other dispatchers or
drivers. A majority of the dispatchers (5 of 7) said that they communicated with drivers
using two-way radios. A narrower majority (4 of 7) of dispatchers stated that they
communicated verbally among themselves. Unusual congestion and tie-ups were
sometimes communicated to dispatchers by drivers, but this did not appear to be a very
dependable means of communicating traffic information. No one had any suggestion as to
how to get drivers to consistently relay traffic information to the dispatching center.

Four of seven dispatchers did not think that they would have time to give specific
directions using route optimization to every driver who needed them. Five of seven
dispatchers thought that drivers would follow the directions, if given, while the two
remaining respondents did not think that every driver would pay attention to a
dispatcher’s directions.

Six dispatchers said that they communicated with drivers by the paging system or two-
way radio, while five said they also used regular phones. All dispatchers said that they
shared information by talking to each other. Six dispatchers said that they used two-way
radios and five said they used the paging system to alert drivers and other dispatchers
about delays. Three of seven dispatchers said that they handle information about traffic
delays by suggesting an alternative route.

Driver Survey Before Implementation

The drivers were almost evenly divided on whether they get traffic information
from dispatchers or other drivers. Two-way radio was the dominant means of getting
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traffic information from dispatchers and this occurred in an informal and nonsystematic
manner.

In response to the question, “How do you communicate with dispatchers and other
drivers?” twelve of the fourteen drivers said they use two-way radios. Six of fourteen
respondents said that they communicated with other drivers by two-way radio.

A large majority of drivers said that they alert dispatchers of delays by two-way radio.
50% of the drivers said that they alert their fellow drivers by two-way radio. Most
drivers said they respond to information about delays by choosing an alternative route.

All drivers had pagers in their delivery vehicles, and all but one had a two-way radio. A
majority of drivers listened to commercial radio for traffic reports.

A large majority of drivers using two-way radios said that these devices were helpful for
avoiding traffic congestion. 50% of the drivers using pagers said that these devices were
helpful for avoiding traffic congestion, but slightly less than half do not consider them
particularly helpful. Among the four drivers using cellular phones by choice, two believe
these devices are helpful for avoiding traffic congestion, while the other two were neutral
as to their effectiveness for avoiding congestion.

The most frequently offered response to what dispatchers could do to provide better
traffic information was “nothing. ”

The drivers split almost evenly as to whether dispatchers providing exact routes for the
drivers would improve the work of drivers. Eight of fourteen said that they would use
these routes, but four of fourteen indicated they would not, because they rely on their
ability to navigate the region without dispatcher assistance.

In summary: All dispatchers shared information by talking to each other; their methods of
communicating with drivers varied and there was no protocol for passing on information
about congestion. Drivers relied on commercial radio for traffic information and where
possible took other routes to avoid delays. All of the dispatchers and most of the drivers
believed that drivers would use alternative routing information to avoid congestion if it
were provided. A variety of suggestions were offered as to how the communication
system could be unproved, but there was no consensus.

Driver Survey After Implementation

All 14 of the drivers participating in this study said that avoiding congestion was
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no easier after implementation of DispatchTools(TM)) than before, even though a large
majority (11) said they were getting more timely information from dispatchers than
before. Since in the pre-implementation survey drivers indicated that they did not expect
dispatchers to give them information to avoid congestion, their answers to this question
may reflect their belief that dispatchers could not help them avoid congestion. None of
the drivers have of informing other drivers about congestion and
delays (they to inform other drivers). Seven of the drivers
knew they were making more deliveries per hour, while the other seven were unsure.
The drivers were unable to make a judgement as to the value to them of
DispatchTools(TM).

Dispatcher Survey After Implementation

The majority (4 of 6) of the dispatchers said that communication with drivers has
improved somewhat, but none have found that information about traffic conditions has
improved. None of the dispatchers saw any negative effects on communication with
drivers. All dispatchers have changed their method of informing drivers about delays and
are now using the new paging program. All but one of the dispatchers said that the new
software has been good for them; in particular, the multiple grouping and sorting options,
better tracking of the fleet and better communication with each other were the most
significant benefits to them. Learning to use the mouse, the major hurdle in learning to
use the software, was their biggest complaint. The dispatchers were aware of the
improvements in the dispatching operation; drivers were not really sure about the
benefits, probably because they do not see the dispatching center in operation.

VIII. Conclusions

This study has revealed two significant factors about the effects a proprietary
software had on the courier company that developed and implemented the software:

* The overall average increase in productivity of company drivers was 24%, and

* The stress on dispatchers was reduced.

Both factors are improvements that should have a positive effect on the bottom line of
any transportation company that chooses to implement an ITS decision-support system to
improve the efficiency and effectiveness of its dispatching operation.

Changes in productivity were measured during the first three months of operation with
the new software, while the dispatchers were still learning to use it. Nevertheless, even
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though the productivity of three drivers actually went down, the extraordinarily high
increases for several others offset the negative numbers. NOVA management explained
that the decreases in productivity of the three drivers were due to changes in routings
which gave them long runs such as those going to Richmond and Baltimore. (Although
these runs tend to be revenue losers, NOVA maintains them for customer relations and
marketing purposes .)

Although the research team did not directly measure changes in the efficiency of the
dispatching operation, in reality, increases in driver productivity are due to improvements
m dispatcher efficiency. A measurement such as the number of dispatches per hour was
considered to determine changes in efficiency, but, since NOVA does not collect data on
the efficiency of its dispatchers, the research team decided to concentrate on effectiveness
which could be measured in terms of driver productivity. The largest number of
deliveries that can be made in a day or month by the smallest number of couriers is,
ultimately, a major factor in determining profitability.

The surveys confirmed that neither the dispatchers nor the drivers found the software
helpful in avoiding congestion. In some cases this is because there are no alternative
routes, in others because drivers are already caught in the delay before they get the
information, etc. NOVA might find that subscribing to a variety of traffic information
services combined with better internal procedures for disseminating this information
would improve the ability of drivers to avoid congested routes. The Washington Regional
SmarTraveler program would be helpful in providing more timely congestion-related
information. This program is designed to eventually establish a region-wide cross-
jurisdictional integrated traffic information system providing continuously updated
information on traffic conditions via telephone and over the internet.

Once DispatchToolsTMM has been implemented across the entire fleet, NOVA should
experience a significant overall gain in productivity. And, as the dispatchers become
proficient with the software, the efficiency of the dispatching operation should improve
thus enhancing the probability of productivity improvements. Additionally, NOVA will be
able to expand its business; by increasing its customer base and by introducing a new
service which it could not do until DispatchToolsTMM was implemented. And, the company
should be able to handle a larger volume of business with either the same or possibly
fewer dispatchers.

All of the benefits that NOVA anticipated have been realized and the functionality
requirements listed on page 7 were developed according to NOVA’s development plan.
To a large extent these accomplishments were due to the intense involvement of NOVA
management and dispatchers with the programmer as DispatchToolsTM was being
developed.
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With respect to the significance of NOVA’s results, it can be said that improved
efficiencies in the courier industry could reduce air pollution and gasoline consumption in
that it is theoretically possible to reduce vehicle-miles-of-travel (vmt) with dispatching
and routing software, especially when combined with an effective method for
communicating traffic information such as MDTs. It is estimated that couriers in the DC
metropolitan region drive over 600,000 miles per day, so any mechanism for reducing
their vmt would help reduce air pollution. At the same time it would be naive to assume
that couriers would always take the routes assigned to them. GPS technology could be
helpful in this situation, because it would give dispatchers certain knowledge of a vehicle
locations, thereby improving their options for making logical routing and dispatching
decisions.

Have the benefits been worth the costs? NOVA believed it had no choice but to develop
DispatchTools anted to remain competitive. The company’s out-dated
technology had precluded any opportunity for expansion and, while the impact of FAX
transmissions on the delivery business had been largely overcome, NOVA anticipated
some eroison of its business as a result of e-mail, the inter-net and the growing acceptance
of FAX’d signatures for legal transactions. However, package deliveries could increase as
customers do more shopping on the internet. This kind of business loss and recovery is
common in the courier industry and courier companies especially have to be positioned to
take advantage of changes as they occur. In any event, DispatchToolsTM will allow
NOVA to expand its courier services and possibly open a market for sales of the
software.
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X. Glossary

Alpha-Numeric Pagers: These devices only receive text or numeric messages. NOVA
is currently using them.

Customer Service Representative (CSR): A person who answers the phone and enters
job information into the computer.

DispatchTools(TM):: NOVA’s proprietary dispatching software

CODA2000: A UNIX based order-entry system designed specifically for the courier
industry to enter job orders and invoices, to pay the driver, and to maintain records. A
Windows version is in development.

Global Positioning System (GPS): A system that uses satellites to locate and relay
information about a vehicle’s location. It can also be used to transmit information back to
the vehicle or elsewhere.

Mainframe: A very large, extremely expensive, and generally proprietary computer for
heavy-duty usage in institutions, universities, banks, large corporations, etc.

Mobile Data Terminal (MDT): This device provides two-way data communication.
Usage is common among many taxicab companies, UPS, FedEx., etc.

Proof of Delivery (POD): Refers to the time and signature when a job has actually been
delivered.

PX: A software module of Sonet Corporation; currently in use by NOVA

UNM: A multi-tasking, multi-user computer operating system

Windows 95: An operating system developed by Microsoft
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Route Multiple Map Options About Help

Sample Map from Power Steering using NavTech  Database.
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Driver Productivity Data

Year 1996 1997
Driver 102 102
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 5.00 5.00 15.00 1.00 16.00
7/23/96 10.00 1.00 11.00 15.00 15.00
7/24/96 10.00 1.00 11.00 7.00 1.00 8.00
7/25/96 10.00 1.00 11.00 8.00 8.00
7/26/96 10.00 1.00 11.00 6.00 6.00
Weekly Totals 49.00 43.50 1.13 53.00 47.75 1.11 -1%
7/29/96 11.00 -0.71 10.29 8.00 8.00
7/30/96 12.00 1.00 13.00 8.00 8.00
7/31/96 11.00 1.00 12.00 9.00 9.00
8/1/96 14.00 -0.95 1.00 14.05 10.00 -0.50 9.50
8/2/96 5.00 5.00 9.00 9.00
Weekly Totals 54.34 40.50 1.34 43.50 40.00 1.09 -19%
8/19/96 13.00 2.00 15.00 8.00 1.00 9.00
8/20/96 12.00 1.00 13.00 11.00 11.00
8/21/96 11.00 1.00 12.00 11.00 11.00
8/22/96 14.00 1.00 15.00 7.00 7.00
8/23/96 13.00 1.00 14.00 9.00 9.00
Weekly Totals 69.00 47.50 1.45 47.00 50.00 0.94 -35%
8/26/96 15.00 1.00 16.00 6.00 6.00
8/27/96 12.00 1.00 13.00 10.00 10.00
8/28/96 13.00 1.00 14.00 9.00 1.00 10.00
8/29/96 13.00 1.00 14.00 7.00 7.00
8/30/96 8.00 8.00 7.00 7.00
Weekly Totals 65.00 28.00 2.32 40.00 49.50 0.81 -65%
9/2/96 0.00 0.00 0.00
9/3/96 5.00 5.00 8.00 8.00
9/4/96 13.00 1.00 14.00 11.00 11.00
9/5/96 12.00 1.00 13.00 9.00 9.00
9/6/96 0.00 0.00 0.00
Weekly Totals 32.00 35.50 0.90 28.00 29.50 0.95 5%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 13.00 -0.70 1.00 13.30 8.00 8.00
9/10/96 13.00 1.00 14.00 8.00 8.00
9/11/96 11.00 1.00 12.00 9.00 1.00 9.00
9/12/96 14.00 1.00 15.00 9.00 9.00
9/13/96 0.00 4.00 4.00
Weekly Totals 54.30 40.25 1.35 39.00 49.50 0.79 -42%
9/16/96 16.00 2.00 18.00 11.00 11.00
9/17/96 16.00 2.00 18.00 7.00 -0.25 6.75
9/18/96 16.00 2.00 18.00 6.00 6.00
9/19/96 1.00 1.00 9.00 9.00
9/20/96 13.00 2.00 15.00 4.00 4.00
Weekly Totals 70.00 35.50 1.97 36.75 47.50 0.77 -61%
9/23/96 8.00 2.00 10.00 9.00 -0.66 8.34
9/24/96 9.00 2.00 11.00 9.00 9.00
9/25/96 6.00 2.00 8.00 11.00 -0.50 3.00 13.50
9/26/96 5.00 1.00 6.00 21.00 -1.29 3.00 22.71
9/27/96 0.00 21.00 21.00
Weekly Totals 35.00 44.00 0.80 74.55 49.50 1.51 89%
9/30/96 12.00 1.00 13.00 21.00 3.00 24.00
10/1/96 12.00 12.00 21.00 -0.66 3.00 23.34
10/2/96 11.00 11.00 26.00 26.00
10/3/96 6.00 6.00 9.00 9.00
10/4/96 10.00 10.00 9.00 9.00
Weekly Totals 52.00 49.25 1.06 91.34 52.75 1.73 64%
10/7/96 12.00 1.00 13.00 0.00 0.00
10/8/96 10.00 3.00 13.00 0.00 0.00
10/9/96 15.00 1.00 16.00 0.00 0.00
10/10/96 14.00 1.00 15.00 0.00 0.00
10/11/96 16.00 1.00 17.00 0.00 0.00
Weekly Totals 74.00 35.00 2.11 0.00
10/14/96 0.00 14.00 2.00 16.00 0.00 0.00 0%
10/15/96 11.00 11.00 16.00 16.00
10/16/96 12.00 12.00 14.00 1.00 15.00
10/17/96 10.00 2.00 12.00 10.00 10.00
10/18/96 14.00 2.00 16.00 12.00 12.00
Weekly Totals 51.00 40.50 1.17 69.00 46.50 1.48 27%
Totals 605.64 442.50 1.37 522.14 462.50 1.13 -18%
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Driver Productivity Data

Year 1996 1997
Driver 107 107
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 2.00 none none 2.00 3.00 none none 3.00
7/23/96 2.00 2.00 3.00 3.00
7/24/96 3.00 3.00 3.00 3.00
7/25/96 3.00 3.00 3.00 3.00
7/26/96 3.00 3.00 3.00 3.00
Weekly Totals 13.00 24.00 0.54 15.00 40.00 0.37 31%
7/29/96 2.00 2.00 3.00 3.00
7/30/96 2.00 2.00 4.00 4.00
7/31/96 2.00 2.00 3.00 3.00
8/1/96 2.00 2.00 3.00 3.00
8/2/96 2.00 2.00 3.00 3.00
Weekly Totals 15.00 40.00 0.37 16.00 40.00 0.40 8%
8/19/96 3.00 3.00 3.00 3.00
8/20/96 3.00 3.00 3.00 3.00
8/21/96 3.00 3.00 3.00 3.00
8/22/96 3.00 3.00 3.00 3.00
8/23/96 3.00 3.00 4.00 4.00
Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
8/26/96 2.00 2.00 3.00 3.00
8/27/96 2.00 2.00 3.00 3.00
8/28/96 2.00 2.00 4.00 4.00
8/29/96 2.00 2.00 3.00 3.00
8/30/96 2.00 2.00 3.00 3.00
Weekly Totals 10.00 32.00 0.31 16.00 40.00 0.40 29%
9/2/96 2.00 2.00 3.00 3.00
9/3/96 2.00 2.00 4.00 4.00
9/4/96 2.00 2.00 2.00 2.00
9/5/96 2.00 2.00 4.00 4.00
9/6/96 2.00 2.00 3.00 3.00
Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 0.00 0.00 0.00 0.00
9/10/96 2.00 2.00 3.00 3.00
9/11/96 2.00 2.00 3.00 3.00
9/12/96 2.00 2.00 3.00 3.00
9/13/96 2.00 2.00 3.00 3.00
Weekly Totals 8.00 40.00 0.20 12.00 32.00 0.37 85%
9/16/96 2.00 2.00 4.00 4.00
9/17/96 2.00 2.00 4.00 4.00
9/18/96 2.00 2.00 3.00 3.00
9/19/96 2.00 2.00 3.00 3.00
9/20/96 2.00 2.00 4.00 4.00
Weekly Totals 10.00 40.00 0.25 18.00 40.00 0.45 80%
9/23/96 2.00 2.00 3.00 3.00
9/24/96 2.00 2.00 4.00 4.00
9/25/96 2.00 2.00 3.00 3.00
9/26/96 2.00 2.00 4.00 4.00
9/27/96 2.00 2.00 3.00 3.00
Weekly Totals 10.00 40.00 0.25 17.00 32.00 0.53 112%
9/30/96 2.00 2.00 4.00 4.00
10/1/96 2.00 2.00 0.00 0.00
10/2/96 2.00 2.00 3.00 3.00
10/3/96 2.00 2.00 4.00 4.00
10/4/96 2.00 2.00 3.00 3.00
Weekly Totals 10.00 40.00 0.25 14.00 32.00 0.43 72%
10/7/96 2.00 2.00 3.00 3.00
10/8/96 2.00 2.00 3.00 3.00
10/9/96 2.00 2.00 4.00 4.00
10/10/96 2.00 2.00 3.00 3.00
10/11/96 2.00 2.00 4.00 4.00
Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
10/14/96 0.00 0.00 4.00 4.00
10/15/96 0.00 0.00 4.00 4.00
10/16/96 2.00 2.00 3.00 3.00
10/17/96 2.00 2.00 4.00 4.00
10/18/96 2.00 2.00 4.00 4.00
Weekly Totals 8.00 32.00 0.25 19.00 32.00 0.59 136%
Totals 114.00 408.00 0.28 176.00 408.00 0.43 54%
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Driver Productivity Data

Year 1996 1997
Driver 129 129
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 11.00 11.00 14.00 14.00
7/23/96 11.00 11.00 15.00 -0.50 14.50
7/24/96 11.00 11.00 15.00 15.00
7/25/96 10.00 10.00 13.00 -0.34 12.66
7/26/96 9.00 9.00 14.00 14.00
Weekly Totals 52.00 32.50 180 70.16 40.00 1.75 10%
7/29/96 11.00 11.00 13.00 13.00
7/30/96 10.00 10.00 14.00 14.00
7/31/96 11.00 11.00 14.00 14.00
8/1/96 11.00 11.00 14.00 14.00
8/2/96 10.00 10.00 13.00 13.00
Weekly Totals 53.00 35.50 1.49 68.00 40.00 1.70 14%
8/19/96 11.00 11.00 18.00 18.00
8/20/96 11.00 11.00 15.00 15.00
8/21/96 11.00 11.00 13.00 13.00
8/22/96 11.00 11.00 15.00 15.00
8/23/96 11.00 11.00 14.00 14.00
Weekly Totals 55.00 32.50 1.69 75.00 40.00 1.86 11%
8/26/96 11.00 11.00 17.00 -0.50 16.50
8/27/96 11.00 11.00 17.00 17.00
8/28/96 12.00 12.00 17.00 17.00
8/29/96 11.00 11.00 0.00 0.00
8/30/96 11.00 11.00 12.00 12.00
Weekly Totals 56.00 32.50 1.72 62.50 24.00 2.60 51%
9/2/96 0.00 0.00 0.00
9/3/96 12.00 12.00 16.00 -0.34 15.66
9/4/96 12.00 12.00 17.00 17.00
9/5/96 12.00 -0.50 11.50 16.00 16.00
9/6/96 12.00 -0.50 11.50 13.00 13.00
Weekly Totals 47.00 35.00 1.34 61.66 32.00 1.93 43%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 12.00 -0.50 11.50 13.00 13.00
9/10/96 12.00 -0.50 11.50 15.00 1.00 16.00
9/11/96 12.00 -0.50 11.50 16.00 0.34 16.34
9/12/96 12.00 -0.50 11.50 17.00 17.00
9/13/96 11.00 11.00 18.00 18.00
Weekly Totals 57.00 35.00 1.63 80.34 40.00 2.01 23%
9/16/96 11.00 11.00 21.00 21.00
9/17/96 11.00 -0.67 10.33 15.00 15.00
9/18/96 11.00 11.00 16.00 16.00
9/19/96 11.00 11.00 13.00 13.00
9/20/96 11.00 11.00 14.00 14.00
Weekly Totals 54.33 40.00 1.36 79.00 40.00 1.90 45%
9/23/96 12.00 12.00 18.00 -0.34 17.66
9/24/96 11.00 11.00 16.00 16.00
9/25/96 11.00 11.00 14.00 14.00
9/26/96 11.00 11.00 14.00 14.00
9/27/96 11.00 11.00 16.00 16.00
Weekly Totals 56.00 40.00 1.40 77.66 40.00 1.94 39%
9/30/96 11.00 11.00 16.00 16.00
10/1/96 11.00 11.00 16.00 1.00 17.00
10/2/96 11.00 11.00 17.00 17.00
10/3/96 11.00 11.00 14.00 14.00
10/4/96 11.00 11.00 19.00 19.00
Weekly Totals 55.00 40.00 1.38 83.00 40.00 2.08 51%
10/7/96 11.00 11.00 15.00 15.00
10/8/96 11.00 -0.50 10.50 19.00 19.00
10/9/96 12.00 12.00 15.00 15.00
10/10/96 11.00 11.00 14.00 14.00
10/11/96 11.00 11.00 14.00 14.00
Weekly Totals 55.50 40.00 1.39 77.00 40.00 0.01 0%
10/14/96 6.00 1.00 7.00 1.00 -0.50 0.50
10/15/96 13.00 -0.50 12.50 17.00 17.00
10/16/96 12.00 12.00 14.00 14.00
10/17/96 11.00 11.00 16.00 16.00
10/18/96 12.00 12.00 15.00 15.00
Weekly Totals 54.50 32.00 1.70 62.50 32.00 1.95 15%
Totals 595.33 395.00 1.51 796.82 408.00 1.95 30%
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Driver Productivity Data

Year 1996 1997
Driver 147 147
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 11.00 2.00 13.00 11.00 -0.50 10.50
7/23/96 13.00 2.00 15.00 16.00 16.00
7/24/96 13.00 2.00 15.00 13.00 1.00 14.00
7/25/96 13.00 2.00 15.00 18.00 18.00
7/26/96 13.00 2.00 15.00 14.00 14.00
Weekly Totals 73.00 37.50 1.95 72.50 25.00 2.90 49%
7/29/96 13.00 2.00 15.00 15.00 15.00
7/30/96 12.00 2.00 14.00 14.00 14.00
7/31/96 13.00 2.00 15.00 15.00 15.00
8/1/96 13.00 2.00 15.00 19.00 19.00
8/2/96 13.00 2.00 15.00 18.00 18.00
Weekly Totals 74.00 37.50 1.97 81.00 33.50 2.42 23%
8/19/96 13.00 2.00 15.00 17.00 17.00
8/20/96 13.00 2.00 15.00 20.00 20.00
8/21/96 13.00 2.00 15.00 17.00 17.00
8/22/96 13.00 2.00 15.00 14.00 14.00
8/23/96 13.00 2.00 15.00 17.00 17.00
Weekly Totals 75.00 37.50 2.00 85.00 34.25 2.48 24%
8/26/96 12.00 2.00 14.00 16.00 1.00 17.00
8/27/96 13.00 2.00 15.00 18.00 1.00 19.00
8/28/96 14.00 2.00 16.00 17.00 -0.50 16.50
8/29/96 15.00 2.00 17.00 16.00 1.00 17.00
8/30/96 14.00 2.00 16.00 22.00 22.00
Weekly Totals 78.00 30.00 2.60 91.50 34.25 2.67 3%
9/2/96 0.00 0.00 0.00
9/3/96 13.00 2.00 15.00 23.00 23.00
9/4/96 14.00 2.00 16.00 17.00 17.00
9/5/96 13.00 2.00 15.00 18.00 18.00
9/6/96 14.00 2.00 16.00 20.00 20.00
Weekly Totals 62.00 37.50 1.65 78.00 27.00 7.89 75%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 13.00 2.00 15.00 17.00 17.00
9/10/96 13.00 2.00 15.00 22.00 22.00
9/11/96 13.00 2.00 15.00 22.00 22.00
9/12/96 13.00 2.00 15.00 15.00 15.00
9/13/96 16.00 2.00 18.00 26.00 26.00
Weekly Totals 78.00 37.50 2.08 102.00 35.25 2.89 39%
9/16/96 13.00 24.00 18.00 3.00 3.00
9/17/96 13.00 2.00 15.00 14.00 14.00
9/18/96 13.00 2.00 15.00 18.00 18.00
9/19/96 13.00 2.00 15.00 18.00 18.00
9/20/96 14.00 2.00 16.00 24.00 24.00
Weekly Totals 79.00 37.50 2.11 77.00 34.25 2.25 7%
9/23/96 13.00 2.00 15.00 18.00 18.00
9/24/96 14.00 2.00 16.00 21.00 21.00
9/25/96 13.00 2.00 15.00 19.00 19.00
9/26/96 14.00 2.00 16.00 22.00 22.00
9/27/96 13.00 2.00 15.00 22.00 22.00
Weekly Totals 77.00 21.25 3.82 102.00 36.00 2.83 -22%
9/30/96 18.00 -2.16 0.34 16.18 22.00 -0.41 21.59
10/1/96 18.00 -2.66 0.34 15.68 18.00 -0.83 17.17
10/2/96 18.00 -2.66 0.34 15.68 19.00 19.00
10/3/96 19.00 -2.66 0.34 16.68 16.00 16.00
10/4/96 17.00 -2.83 0.34 14.51 20.00 20.00
Weekly Totals 78.73 17.00 4.63 93.76 31.25 3.00 -35%
10/7/96 1.00 -0.50 0.50 19.00 19.00
10/8/96 18.00 -2.66 0.34 15.68 0.00 0.00
10/9/96 17.00 -3.33 0.34 14.01 16.00 16.00
10/10/96 17.00 -2.16 0.34 15.18 18.00 18.00
10/11/96 17.00 -2.16 0.34 15.18 22.00 22.00
Weekly Totals 60.55 32.00 1.89 75.00 28.50 2.63 39%
10/14/96 1.00 1.00 1.00 -0.50 0.50
10/15/96 17.00 -2.16 0.34 15.18 4.00 4.00
10/16/96 15.00 -2.16 0.34 13.18 20.00 20.00
10/17/96 16.00 -2.16 0.34 14.18 22.00 22.00
10/18/96 23.00 -2.16 0.34 21.18 18.00 18.00
Weekly Totals 64.72 40.00 1.62 64.50 21.00 3.07 90%
Totals 800.00 365.25 2.19 922.26 340.25 2.71 24%
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Driver Productivity Data

Year 1996 1997
Driver 156 156
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 13.00 -2.00 11.00 7.00 None None 7.00
7/23/96 11.00 -1.00 10.00 7.00 7.00
7/24/96 13.00 -1.50 11.50 7.00 7.00
7/25/96 14.00 -1.50 12.50 5.00 5.00
7/26/96 13.00 -1.50 11.50 9.00 9.00
Weekly Totals 58.50 42.00 1.35 35.00 40.00 0.88 -35%
7/29/96 11.00 -1.50 9.50 8.00 8.00
7/30/96 13.00 -2.00 11.00 5.00 5.00
7/31/96 11.00 -1.00 10.00 5.00 5.00
8/1/96 6.00 6.00 6.00 6.00
8/2/96 14.00 -1.00 13.00 7.00 7.00
Weekly Totals 49.50 55.00 0.90 37.00 42.00 0.88 -2%
8/19/96 11.00 -1.50 9.50 6.00 6.00
8/20/96 6.00 6.00 8.00 8.00
8/21/96 10.00 -1.50 8.50 4.00 4.00
8/22/96 9.00 -1.16 7.84 6.00 6.00
8/23/96 7.00 7.00 5.00 5.00
Weekly Totals 38.84 50.00 0.76 29.00 40.00 0.73 -7%
8/26/96 10.00 -1.0 9.00 6.00 6.00
8/27/96 11.00 -1.50 9.50 4.00 4.00
8/28/96 9.00 -1.00 8.00 5.00 5.00
8/29/96 11.00 -1.50 9.50 7.00 7.00
8/30/96 11.00 -1.50 9.50 9.00 9.00
Weekly Totals 45.50 50.00 0.91 31.00 40.00 0.76 -15%
9/2/96 10.00 -1.00 0.00 0.00 0.00
9/3/96 7.00 9.0 7.00 7.00
9/4/96 8.00 7.00 7.00 7.00
9/5/96 7.00 8.00 7.00 7.00
9/6/96 7.00 7.00 7.00
Weekly Totals 31.00 50.00 0.62 28.00 32.00 0.88 41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 12.00 -1.00 11.00 7.00 7.00
9/10/96 13.00 -2.00 11.00 6.00 6.00
9/11/96 11.00 -1.50 9.50 6.00 6.00
9/12/96 11.00 -1.50 9.50 4.00 4.00
9/13/96 10.00 -0.50 9.50 5.00 5.00
Weekly Totals 50.50 50.00 1.01 28.00 40.00 0.70 -31%
9/16/96 11.00 -1.50 9.50 6.00 6.00
9/17/96 10.00 -1.50 8.50 4.00 4.00
9/18/96 11.00 -1.00 10.00 5.00 5.00
9/19/96 13.00 -1.50 11.50 4.00 4.00
9/20/96 11.00 -1.50 9.50 6.00 6.00
Weekly Totals 49.00 47.00 1.04 25.00 40.00 0.63 -40%
9/23/96 13.00 -1.50 11.50 7.00 7.00
9/24/96 11.00 -1.50 9.50 7.00 7.00
9/25/96 11.00 -2.00 9.00 5.00 5.00
9/26/96 10.00 -1.50 8.50 6.00 6.00
9/27/96 12.00 -2.00 10.00 5.00 5.00
Weekly Totals 48.50 46.00 1.05 30.00 40.00 0.75 -29%
9/30/96 9.00 -1.00 8.00 0.00 0.00
10/1/96 13.00 -2.50 10.50 0.00 0.00
10/2/96 9.00 -1.00 8.00 0.00 0.00
10/3/96 12.00 -2.50 9.50 0.00 0.00
10/4/96 12.00 -2.00 10.00 0.00 0.00
Weekly Totals 46.00 47.00 0.98 0.00 0.00 0.00 0%
10/7/96 13.00 -2.00 11.00 0.00 0.00
10/8/96 8.00 -0.50 7.50 0.00 0.00
10/9/96 7.00 7.00 0.00 0.00
10/10/96 8.00 -0.50 7.50 0.00 0.00
10/11/96 12.00 1.00 13.00 0.00 0.00
Weekly Totals 46.00 39.00 1.18 0.00 0.00 0.00 0%
10/14/96 1.00 1.0 0.00 0.00
10/15/96 10.00 -1.00 9.00 0.00 0.00
10/16/96 8.00 -1.00 7.00 0.00 0.00
10/17/96 9.00 -1.50 7.50 0.00 0.00
10/18/96 9.00 -1.00 8.00 0.00 0.00
Weekly Totals 32.50 44.50 0.73 0.00 0.00 0.00 0%
Totals 493.84 520.50 0.95 243.00 314.00 0.77 -18%
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Driver Productivity Data

Year 1996 1997
Driver 159 159
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 14.00 -0.50 1.00 14.50 15.00 2.00 17.00
7/23/96 14.00 1.00 15.00 15.00 2.00 17.00
7/24/96 17.00 -0.50 1.00 17.50 18.00 2.00 20.00
7/25/96 13.00 1.00 14.00 15.00 2.00 17.00
7/26/96 15.00 -0.50 1.00 15.50 16.00 2.00 18.00
Weekly Totals 76.50 40.00 1.91 89.00 40.00 2.23 16%
7/29/96 13.00 1.00 14.00 15.00 2.00 17.00
7/30/96 15.00 -0.50 1.00 15.50 16.00 2.00 18.00
7/31/96 18.00 1.00 17.00 17.00 2.00 19.00
8/1/96 14.00 1.00 15.00 16.00 2.00 18.00
8/2/96 16.00 1.00 17.00 15.00 2.00 17.00
Weekly Totals 78.50 40.00 1.96 87.00 40.00 2.18 11%
8/19/96 17.00 1.00 18.00 17.00 17.00
8/20/96 16.00 1.00 17.00 17.00 17.00
8/21/96 19.00 -0.50 1.00 19.50 18.00 18.00
8/22/96 15.00 1.00 16.00 15.00 15.00
8/23/96 17.00 1.00 18.00 16.00 16.00
Weekly Totals 88.50 40.00 2.21 83.00 40.00 2.08 -6%
8/26/96 15.00 1.00 16.00 15.00 2.00 17.00
8/27/96 17.00 -0.50 1.00 17.50 17.00 2.00 19.00
8/28/96 18.00 1.00 19.00 18.00 2.00 20.00
8/29/96 17.00 -0.50 1.00 17.50 18.00 2.00 20.00
8/30/96 17.00 1.00 18.00 17.00 2.00 19.00
Weekly Totals 88.00 32.00 2.75 95.00 40.00 2.38 -14%
9/2/96 0.00 0.00 0.00
9/3/96 15.00 1.00 16.00 18.00 2.00 20.00
9/4/96 20.00 1.00 21.00 21.00 2.00 23.00
9/5/96 15.00 1.00 16.00 17.00 2.00 19.00
9/6/96 18.00 1.00 19.00 18.00 2.00 20.00
Weekly Totals 72.00 40.00 1.80 82.00 32.00 2.56 42%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 15.00 1.00 16.00 16.00 2.00 18.00
9/10/96 17.00 -0.50 1.00 17.50 17.00 2.00 19.00
9/11/96 18.00 1.00 19.00 18.00 2.00 20.00
9/12/96 15.00 -0.50 1.00 15.50 17.00 2.00 19.00
9/13/96 16.00 1.00 17.00 16.00 2.00 18.00
Weekly Totals 85.00 38.00 2.24 94.00 40.00 2.35 5%
9/16/96 16.00 -0.50 1.00 16.50 17.00 2.00 19.00
9/17/96 16.00 1.00 17.00 16.00 2.00 18.00
9/18/96 18.00 1.00 19.00 20.00 3.00 23.00
9/19/96 16.00 -0.50 1.00 16.50 17.00 3.00 20.00
9/20/96 16.00 1.00 17.00 18.00 3.00 21.00
Weekly Totals 86.00 36.00 2.39 101.00 40.00 2.53 6%
9/23/96 16.00 -0.50 1.00 16.50 17.00 3.00 20.00
9/24/96 16.00 1.00 17.00 18.00 3.00 21.00
9/25/96 19.00 -0.50 1.00 19.50 19.00 3.00 22.00
9/26/96 10.00 1.00 11.00 0.00 0.00 0.00
9/27/96 13.00 -0.50 1.00 13.50 0.00 0.00 0.00
Weekly Totals 77.50 40.00 1.94 63.00 24.00 2.63 35%
9/30/96 18.00 2.00 20.00 0.00 0.00
10/1/96 18.00 -0.50 2.00 19.50 0.00 0.00
10/2/96 19.00 2.00 21.00 0.00 0.00
10/3/96 16.00 -0.50 2.00 17.50 18.00 3.00 21.00
10/4/96 14.00 2.00 16.00 17.00 3.00 20.00
Weekly Totals 94.00 40.00 2.35 41.00 16.00 2.56 9%
10/7/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.0
10/8/96 14.00 2.00 16.00 18.00 3.00 21.00
10/9/96 17.00 2.00 19.00 19.00 3.00 22.00
10/10/96 14.00 2.00 16.00 18.00 3.00 21.00
10/11/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.00
Weekly Totals 88.00 32.00 2.75 104.00 40.00 2.60 -5%
10/14/96 0.00 0.00 0.00 0.00
10/15/96 14.00 2.00 16.00 16.00 3.00 19.00
10/16/96 18.00 2.00 20.00 20.00 3.00 23.00
10/17/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.00
10/18/96 15.00 2.00 17.00 17.00 3.00 20.00
Weekly Totals 71.50 40.00 1.79 82.00 32.00 2.56 43%
Totals 905.50 410.00 2.17 921.00 384.00 2.40 11%
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Driver Productivity Data

Year 1996 1997
Driver 163 163
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 9.00 -0.50 8.50 11.00 0.00 11.00
7/23/96 7.00 -0.50 6.50 10.00 10.00
7/24/96 1.00 1.00 10.00 1.00 11.00
7/25/96 5.00 -0.50 4.50 7.00 7.00
7/26/96 7.00 -0.50 6.50 14.00 14.00
Weekly Totals 27.00 40.00 0.68 0.00 53.00 40.00 1.33 96%
7/29/96 8.00 -1.00 7.00 14.00 1.00 15.00
7/30/96 7.00 -0.50 6.50 10.00 -0.50 2.00 11.50
7/31/96 7.00 -0.33 6.67 9.00 9.00
8/1/96 5.00 -0.50 4.50 10.00 1.00 11.00
8/2/96 7.00 -0.50 6.50 11.00 11.00
Weekly Totals 31.17 40.00 0.78 57.50 40.00 1.44 84%
8/19/96 0.00 0.00 14.00 -0.50 13.50
8/20/96 0.00 0.00 16.00 1.00 17.00
8/21/96 0.00 0.00 12.00 1.00 13.00
8/22/96 0.00 0.00 15.00 15.00
8/23/96 0.00 0.00 11.00 11.00
Weekly Totals 0.00 0.00 0.00 69.50 40.00 1.74 0%
8/26/96 2.00 2.00 14.00 14.00
8/27/96 3.00 3.00 9.00 1.00 10.00
8/28/96 3.00 3.00 11.00 1.00 12.00
8/29/96 4.00 -0.50 3.50 8.00 8.00
8/30/96 4.00 -0.50 3.50 11.00 11.00
Weekly Totals 15.00 32.00 0.47 55.00 40.00 1.38 193%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 8.00 -0.50 7.50 10.00 10.00
9/4/96 6.00 -0.50 5.50 0.00 1.00 1.00
9/5/96 4.00 -0.50 3.50 8.00 8.00
9/6/96 8.00 -0.50 7.50 13.00 13.00
Weekly Totals 24.00 40.00 0.60 32.00 24.00 1.33 122%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 7.00 -0.50 6.50 11.00 1.00 11.00
9/10/96 6.00 -0.50 5.50 7.00 -0.70 6.30
9/11/96 7.00 -0.83 6.17 12.00 -0.50 2.00 13.50
9/12/96 4.00 -0.50 3.50 11.00 11.00
9/13/96 6.00 -0.50 5.50 15.00 2.00 17.00
Weekly Totals 27.17 40.00 0.68 58.80 40.00 1.47 116%
9/16/96 8.00 -1.00 7.00 12.00 -0.50 1.00 12.50
9/17/96 7.00 -0.50 6.50 10.00 -0.50 9.50
9/18/96 4.00 -0.50 3.50 12.00 1.00 13.00
9/19/96 4.00 -0.50 3.50 8.00 8.00
9/20/96 6.00 -0.50 5.50 11.00 2.00 13.00
Weekly Totals 26.00 40.00 0.65 56.00 40.00 1.40 115%
9/23/96 8.00 -1.00 7.00 14.00 -1.32 1.00 13.68
9/24/96 6.00 -0.50 5.50 1.00 1.00
9/25/96 6.00 -1.00 5.00 12.00 1.00 13.00
9/26/96 4.00 -0.50 3.50 9.00 9.00
9/27/96 6.00 -0.50 5.50 16.00 2.00 18.00
Weekly Totals 26.50 32.50 0.82 54.68 32.00 1.71 110%
9/30/96 13.00 -2.16 10.84 13.00 13.00
10/1/96 13.00 -2.66 10.34 9.00 1.00 10.00
10/2/96 14.00 -2.16 11.84 1.00 1.00
10/3/96 12.00 -2.16 9.84 7.00 2.00 9.00
10/4/96 14.0 -2.66 1.00 12.34 13.00 13.00
Weekly Totals 55.20 26.00 2.12 46.00 32.00 1.44 -32%
10/7/96 14.00 -3.00 11.00 13.00 1.00 14.00
10/8/96 14.00 -3.50 10.50 11.00 11.00
10/9/96 14.0 -2.66 11.34 13.00 1.00 14.00
10/10/96 2.00 -1.00 1.00 8.00 8.00
10/11/96 16.00 -3.50 1.00 13.50 12.00 2.00 14.00
Weekly Totals 47.34 32.00 1.46 61.00 40.00 1.53 3%
10/14/96 7.00 -3.00 4.00 15.00 2.00 17.00
10/15/96 17.00 -3.50 13.50 10.00 10.00
10/16/96 13.00 -2.00 11.00 12.00 1.00 13.00
10/17/96 11.0 -2.00 9.00 11.00 11.00
10/18/96 13.00 -2.00 1.00 12.00 8.00 8.00
Weekly Totals 49.50 40.00 1.24 59.00 40.00 1.48 19%
Totals 328.88 362.50 0.91 602.48 408.00 1.48 63%
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Driver Productivity Data

Year 1996 1997
Driver 168 168
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 3.00 3.00 5.00 1.00 6.00
7/23/96 2.00 2.00 5.00 1.00 6.00
7/24/96 3.00 3.00 5.00 1.00 6.00
7/25/96 8.00 8.00 5.00 1.00 6.00
7/26/96 3.00 3.00 5.00 1.00 6.00
Weekly Totals 19.00 40.50 0.47 30.00 40.00 0.75 60%
7/29/96 3.00 3.00 5.00 1.00 6.00
7/30/96 3.00 3.00 5.00 1.00 6.00
7/31/96 4.00 4.00 6.00 1.00 7.00
8/1/96 2.00 2.00 5.00 1.00 6.00
8/2/96 2.00 2.00 5.00 1.00 6.00
Weekly Totals 14.00 33.00 0.42 31.00 40.00 0.78 83%
8/19/96 2.00 2.00 10.00 1.00 11.00
8/20/96 2.00 2.00 15.00 1.00 16.00
8/21/96 3.00 3.00 6.00 1.00 7.00
8/22/96 3.00 -0.67 2.33 7.00 1.00 8.00
8/23/96 2.00 2.00 7.00 1.00 8.00
Weekly Totals 11.33 40.50 0.28 50.00 40.00 1.25 347%
8/26/96 2.00 2.00 7.00 1.00 8.00
8/27/96 2.00 2.00 7.00 1.00 8.00
8/28/96 3.00 3.00 5.00 5.00
8/29/96 2.00 2.00 2.00 2.00
8/30/96 2.00 2.00 2.00 2.00
Weekly Totals 11.00 32.50 0.34 25.00 18.00 1.56 362%
9/2/96 2.00 2.00 0.00 0.00
9/3/96 2.00 2.00 6.00 1.00 7.00
9/4/96 3.00 3.00 6.00 1.00 7.00
9/5/96 2.00 2.00 6.00 1.00 7.00
9/6/96 2.00 2.00 6.00 1.00 7.00
Weekly Totals 11.00 40.25 0.27 28.00 32.00 0.88 220%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 2.00 2.00 6.00 1.00 7.00
9/10/96 2.00 2.00 6.00 1.00 7.00
9/11/96 3.00 3.00 7.00 1.00 8.00
9/12/96 2.00 2.00 7.00 1.00 8.00
9/13/96 2.00 2.00 7.00 1.00 8.00
Weekly Totals 11.00 41.00 0.27 38.00 40.00 0.95 254%
9/16/96 2.00 2.00 7.00 1.00 8.00
9/17/96 2.00 2.00 5.00 5.00
9/18/96 3.00 3.00 7.00 1.00 8.00
9/19/96 2.00 2.00 6.00 1.00 7.00
9/20/96 2.00 2.00 6.00 1.00 7.00
Weekly Totals 11.00 41.00 0.27 35.00 40.00 0.89 226%
9/23/96 2.00 2.00 6.00 1.00 7.00
9/24/96 2.00 2.00 7.00 1.00 8.00
9/25/96 4.00 4.00 7.00 1.00 8.00
9/26/96 3.00 3.00 6.00 1.00 7.00
9/27/96 3.00 3.00 6.00 1.00 7.00
Weekly Totals 14.00 41.00 0.34 37.00 40.00 0.93 171%
9/30/96 3.00 3.00 8.00 8.00
10/1/96 4.00 4.00 9.00 9.00
10/2/96 3.00 3.00 10.00 10.00
10/3/96 3.00 3.00 10.00 10.00
10/4/96 3.00 3.00 11.00 11.00
Weekly Totals 16.00 19.00 0.64 49.00 40.00 1.23 45%
10/7/96 3.00 3.00 12.00 12.00
10/8/96 1.00 1.00 10.00 10.00
10/9/96 0.00 0.00 11.00 11.00
10/10/96 0.00 0.00 11.00 11.00
10/11/96 3.00 3.00 11.00 11.00
Weekly Totals 70.00 32.00 0.22 55.00 40.00 1.38 529%
10/14/96 1.00 1.00 2.00 2.00
10/15/96 3.00 3.00 11.00 11.00
10/16/96 3.00 3.00 9.00 9.00
10/17/96 3.00 3.00 9.00 9.00
10/18/96 3.00 3.00 11.00 11.00
Weekly Totals 13.00 40.00 0.33 42.00 40.00 1.05 223%
Totals 138.33 400.75 0.35 420.00 408.00 1.03 198%
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Driver Productivity Data

Year 1996 1997
Driver 172 172
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 4.00 -0.50 3.50 10.00 4.00 14.00
7/23/96 4.00 -0.50 3.50 13.00 4.00 17.00
7/24/96 4.00 4.00 11.00 4.00 15.00
7/25/96 6.00 -0.50 5.50 12.00 4.00 16.00
7/26/96 4.00 -0.50 3.50 9.00 4.00 13.00
Weekly Totals 20.00 37.50 0.53 75.00 32.00 2.34 339%
7/29/96 4.00 -0.50 3.50 10.00 4.00 14.00
7/30/96 5.00 -0.50 4.50 10.00 4.00 14.00
7/31/96 4.00 -0.67 3.33 15.00 4.00 19.00
8/1/96 6.00 -0.50 5.50 12.00 4.00 16.00
8/2/96 5.00 -0.50 4.50 11.00 4.00 15.00
Weekly Totals 21.33 37.50 0.57 78.00 40.00 1.95 243%
8/19/96 4.00 -0.50 3.50 12.00 4.00 16.00
8/20/96 5.00 -0.50 4.50 16.00 -0.66 15.34
8/21/96 4.00 -0.50 3.50 14.00 4.00 18.00
8/22/96 6.00 -0.50 5.50 15.00 4.00 19.00
8/23/96 5.00 -0.50 4.50 15.00 4.00 19.00
Weekly Totals 21.50 37.00 0.58 87.34 40.00 2.18 276%
8/26/96 3.00 3.00 14.00 -0.50 4.00 17.50
8/27/96 4.00 4.00 16.00 4.00 20.00
8/28/96 3.00 3.00 15.00 2.00 17.00
8/29/96 6.00 -0.50 5.50 11.00 4.00 15.00
8/30/96 5.00 -0.50 4.50 11.00 4.00 15.00
Weekly Totals 20.00 38.50 0.52 84.50 40.00 2.11 307%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 5.00 -0.50 4.50 12.00 -1.50 1.00 11.50
9/4/96 4.00 -0.50 3.50 11.00 -1.00 1.00 10.00
9/5/96 6.00 -0.50 5.50 14.00 2.00 16.00
9/6/96 3.00 3.00 12.00 1.00 13.00
Weekly Totals 16.50 37.50 0.44 50.50 32.00 1.58 259%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 3.00 3.00 10.00 4.00 14.00
9/10/96 5.00 -0.50 4.50 9.00 4.00 13.00
9/11/96 4.00 -0.67 3.33 9.00 4.00 13.00
9/12/96 6.00 -0.50 5.50 11.00 -1.00 4.00 14.00
9/13/96 6.00 -0.50 5.50 12.00 4.00 16.00
Weekly Totals 21.83 37.50 0.58 70.00 40.00 1.75 201%
9/16/96 5.00 -0.50 4.50 17.00 -1.00 1.00 17.00
9/17/96 6.00 -0.50 5.50 12.00 -1.00 1.00 12.00
9/18/96 5.00 -0.50 4.50 13.00 -0.50 1.00 13.50
9/19/96 7.00 -0.50 6.50 10.00 4.00 14.00
9/20/96 8.00 -0.50 5.50 14.00 4.00 18.00
Weekly Totals 26.50 37.50 0.71 74.50 39.00 1.91 170%
9/23/96 5.00 -0.50 4.50 14.00 4.00 18.00
9/24/96 6.00 -0.50 5.50 15.00 4.00 19.00
9/25/96 5.00 -0.50 4.50 17.00 4.00 21.00
9/26/96 7.00 -0.50 6.50 7.00 3.00 10.00
9/27/96 6.00 -0.50 5.50 12.00 4.00 16.00
Weekly Totals 26.50 32.50 0.82 84.00 24.00 3.50 329%
9/30/96 18.00 -2.34 1.33 16.99 0.00 0.00 0.00
10/1/96 20.00 -3.34 1.33 17.99 0.00 0.00 0.00
10/2/96 14.00 -2.84 3.33 14.49 9.00 1.00 10.00
10/3/96 15.00 -2.34 1.33 13.99 13.00 4.00 17.00
10/4/96 15.00 -2.91 1.33 13.42 13.00 4.00 17.00
Weekly Totals 76.88 30.00 2.56 44.00 24.00 1.63 -28%
10/7/96 15.00 -1.17 1.00 0.00 17.00 4.00 21.00
10/8/96 16.00 -0.67 1.33 0.00 14.00 4.00 18.00
10/9/96 19.00 -3.51 1.33 0.00 15.00 -0.50 4.00 18.50
10/10/96 18.00 -1.17 1.33 0.00 14.00 4.00 18.00
10/11/96 14.00 -0.67 1.33 0.00 17.00 4.00 21.00
Weekly Totals 0.00 0.00 0.00 86.50 40.00 2.41 0%
10/14/96 5.00 -1.34 3.86 15.00 4.00 19.00
10/15/96 4.00 4.00 17.00 4.00 21.00
10/16/96 5.00 1.00 6.00 18.00 4.00 22.00
10/17/96 6.00 1.00 7.00 15.00 4.00 19.00
10/18/96 4.00 1.00 5.00 18.00 4.00 22.00
Weekly Totals 25.66 40.00 0.64 103.00 40.00 2.58 301%
Totals 276.70 365.50 0.76 847.34 391.00 2.17 186%
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Driver Productivity Data

Year 1996 1997
Driver 180 180
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 15.00 -0.50 3.00 17.50 12.00 1.00 13.00
7/23/96 13.00 -0.50 3.00 15.50 10.00 2.00 12.00
7/24/96 11.00 -0.50 2.00 12.50 8.00 2.00 10.00
7/25/96 11.00 -0.50 2.00 12.50 9.00 2.00 11.00
7/26/96 16.00 -0.50 3.00 18.50 11.00 2.00 13.00
Weekly Totals 76.50 39.25 1.95 59.00 40.00 1.48 -24%
7/29/96 14.00 -0.50 3.00 16.50 13.00 1.00 14.00
7/30/96 11.00 -0.50 2.00 12.50 9.00 1.00 10.00
7/31/96 13.00 -0.50 3.00 15.50 8.00 2.00 10.00
8/1/96 10.00 3.00 13.00 6.00 2.00 8.00
8/2/96 15.00 -0.50 2.00 16.50 9.00 2.00 11.00
Weekly Totals 74.00 41.50 1.78 53.00 41.75 1.27 -28%
8/19/96 18.00 -0.50 2.00 19.50 13.00 2.00 15.00
8/20/96 10.00 2.00 12.00 8.00 1.00 9.00
8/21/96 12.00 -0.50 3.00 14.50 13.00 2.00 15.00
8/22/96 12.00 2.00 14.00 7.00 1.00 8.00
8/23/96 16.00 2.00 18.00 9.00 9.00
Weekly Totals 78.00 39.75 1.99 56.00 41.00 1.37 -31%
8/26/96 15.00 -0.85 2.00 16.15 11.00 2.00 13.00
8/27/96 10.00 2.00 12.00 8.00 8.00
8/28/96 15.00 3.00 18.00 8.00 2.00 10.00
8/29/96 11.00 -0.50 2.00 12.50 8.00 8.00
8/30/96 12.00 -0.50 3.00 14.50 6.00 1.00 7.00
Weekly Totals 73.15 32.75 2.23 46.00 40.00 1.15 -49%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 16.00 -0.50 2.00 17.50 10.00 -0.50 2.00 11.50
9/4/96 14.00 2.00 16.00 10.00 2.00 12.00
9/5/96 16.00 3.00 19.00 8.00 2.00 10.00
9/6/96 11.00 2.00 13.00 9.00 1.00 10.00
Weekly Totals 65.50 41.00 1.60 43.50 35.00 1.24 -22%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 15.00 3.00 18.00 17.00 1.00 18.00
9/10/96 15.00 -0.50 2.00 16.50 12.00 1.00 13.00
9/11/96 15.00 -0.50 2.00 16.50 9.00 -0.50 2.00 10.50
9/12/96 12.00 -0.50 3.00 14.50 11.00 1.00 12.00
9/13/96 12.00 2.00 14.00 14.00 2.00 16.00
Weekly Totals 79.50 38.75 2.05 69.50 44.25 1.57 -23%
9/16/96 17.00 2.00 19.00 14.00 1.00 15.00
9/17/96 14.00 -0.50 3.00 16.50 10.00 1.00 11.00
9/18/96 13.00 -0.50 2.00 14.50 9.00 1.00 10.00
9/19/96 11.00 -0.50 2.00 12.50 11.00 2.00 13.00
9/20/96 11.00 -0.50 3.00 13.50 10.00 10.00
Weekly Totals 76.00 38.25 1.99 59.00 43.75 1.35 -32%
9/23/96 16.00 -0.50 3.00 18.50 11.00 1.00 12.00
9/24/96 9.00 -0.50 2.00 10.50 10.00 1.00 11.00
9/25/96 12.00 -0.50 2.00 13.50 8.00 2.00 10.00
9/26/96 14.00 -0.50 2.00 15.50 7.00 2.00 9.00
9/27/96 12.00 -0.50 2.00 13.50 11.00 1.00 12.00
Weekly Totals 71.50 38.25 1.87 54.00 41.50 1.30 -30%
9/30/96 16.00 16.00 13.00 2.00 15.00
10/1/96 8.00 2.00 10.00 11.00 2.00 13.00
10/2/96 12.00 1.00 13.00 9.00 2.00 11.00
10/3/96 10.00 10.00 8.00 2.00 10.00
10/4/96 12.00 1.00 13.00 12.00 2.00 14.00
Weekly Totals 62.00 40.00 1.55 63.00 45.50 1.38 -11%
10/7/96 0.00 0.00 13.00 13.00
10/8/96 0.00 0.00 8.00 1.00 9.00
10/9/96 0.00 0.00 10.00 1.00 11.00
10/10/96 0.00 0.00 9.00 9.00
10/11/96 0.00 0.00 10.00 2.00 12.00
Weekly Totals 0.00 0.00 0.00 54.00 46.00 1.17 0%
10/14/96 7.00 -0.50 6.50 4.00 2.00 6.00
10/15/96 14.00 2.00 16.00 11.00 11.00
10/16/96 7.00 1.00 8.00 11.00 11.00
10/17/96 10.00 1.00 11.00 9.00 9.00
10/18/96 9.00 2.00 11.00 6.00 6.00
Weekly Totals 52.50 39.00 1.35 43.00 48.50 0.89 -34%
Totals 708.65 388.00 1.83 600.00 467.25 1.28 -30%
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Driver Productivity Data

Year 1996 1997
Driver 185 185
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 10.00 10.00 13.00 13.00
7/23/96 11.00 -0.50 1.00 11.50 13.00 13.00
7/24/96 12.00 -1.00 11.00 14.00 1.00 15.00
7/25/96 12.00 -0.50 1.00 12.50 13.00 13.00
7/26/96 9.00 -0.50 8.50 11.00 11.00
Weekly Totals 53.50 55.00 0.97 65.00 40.00 1.63 67%
7/29/96 13.00 -1.95 11.05 13.00 13.00
7/30/96 9.00 -0.50 1.00 9.50 13.00 13.00
7/31/96 12.00 -0.50 11.50 14.00 1.00 15.00
8/1/96 11.00 1.00 12.00 13.00 13.00
8/2/96 9.00 -0.50 8.50 11.00 11.00
Weekly Totals 52.55 50.50 1.04 65.00 40.00 1.63 58%
8/19/96 12.00 -1.00 11.00 13.00 1.00 14.00
8/20/96 11.00 1.00 12.00 13.00 13.00
8/21/96 12.00 -0.50 11.50 15.00 1.00 16.00
8/22/96 11.00 1.00 12.00 13.00 13.00
8/23/96 9.00 9.00 11.00 11.00
Weekly Totals 55.50 55.00 1.01 67.00 40.00 1.68 66%
8/26/96 12.00 -1.00 11.00 13.00 13.00
8/27/96 11.00 -0.50 1.00 11.50 13.00 1.00 14.00
8/28/96 12.00 -1.00 11.00 14.00 14.00
8/29/96 12.00 -0.50 1.00 12.50 13.00 1.00 14.00
8/30/96 9.00 -0.50 8.50 11.00 11.00
Weekly Totals 54.50 40.00 1.36 66.00 40.00 1.65 21%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 12.00 -0.50 1.00 12.50 15.00 -0.50 1.00 15.50
9/4/96 12.00 12.00 16.00 16.00
9/5/96 11.00 1.00 12.00 14.00 1.00 15.00
9/6/96 7.00 7.00 11.00 11.00
Weekly Totals 43.50 38.00 1.21 57.50 32.00 1.80 49%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 10.00 -1.00 9.00 13.00 13.00
9/10/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00
9/11/96 11.00 -1.00 10.00 15.00 15.00
9/12/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00
9/13/96 8.00 -0.50 7.50 11.00 11.00
Weekly Totals 47.50 28.00 1.70 67.00 40.00 1.68 -1%
9/16/96 10.00 -1.00 9.00 13.00 13.00
9/17/96 10.00 -0.33 2.00 11.67 14.00 1.00 15.00
9/18/96 11.00 -0.50 10.50 15.00 15.00
9/19/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00
9/20/96 8.00 -0.50 7.50 11.00 11.00
Weekly Totals 49.17 27.00 1.82 68.00 32.00 2.13 17%
9/23/96 10.00 -1.00 9.00 14.00 14.00
9/24/96 10.00 -0.50 1.00 10.50 14.00 1.00 15.00
9/25/96 11.00 -1.00 10.00 14.00 14.00
9/26/96 10.00 -0.50 1.00 10.50 14.00 1.00 15.00
9/27/96 8.00 -0.50 7.50 18.00 18.00
Weekly Totals 47.50 30.00 1.58 76.00 32.00 2.38 50%
9/30/96 9.00 -0.50 0.00 16.00 -1.50 1.00 15.50
10/1/96 9.00 -0.50 1.00 0.00 16.00 16.00
10/2/96 11.00 -0.50 0.00 14.00 1.00 15.00
10/3/96 8.00 -0.50 0.00 13.00 13.00
10/4/96 1.00 0.00 11.00 11.00
Weekly Totals 0.00 0.00 0.00 70.50 41.00 1.72 0%
10/7/96 0.00 0.00 13.00 1.00 14.00
10/8/96 0.00 0.00 14.00 14.00
10/9/96 0.00 0.00 14.00 1.00 15.00
10/10/96 0.00 0.00 14.00 14.00
10/11/96 0.00 0.00 12.00 12.00
Weekly Totals 0.00 0.00 0.00 69.00 40.00 1.73 0%
10/14/96 0.00 0.00 1.00 1.00 1.00
10/15/96 7.00 -0.50 0.00 14.00 14.00
10/16/96 1.00 -0.50 0.00 15.00 1.00 16.00
10/17/96 0.00 -0.50 0.00 14.00 14.00
10/18/96 0.00 -0.50 0.00 12.00 12.00
Weekly Totals 0.00 0.00 0.00 57.00 32.00 1.78 0%
Totals 403.72 321.50 1.26 728.00 489.00 1.78 42%
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Driver Productivity Data

Year 1996 1997
Driver 186 186
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 10.00 1.00 11.00 13.00 none 2.00 15.00
7/23/96 14.00 2.00 16.00 18.00 3.00 21.00
7/24/96 14.00 1.00 15.00 17.00 2.00 19.00
7/25/96 13.00 1.00 14.00 17.00 2.00 19.00
7/26/96 11.00 2.00 13.00 14.00 3.00 17.00
Weekly Totals 69.00 34.25 2.01 91.00 41.75 2.18 8%
7/29/96 10.00 1.00 11.00 13.00 2.00 15.00
7/30/96 14.00 2.00 16.00 18.00 3.00 21.00
7/31/96 14.00 1.00 15.00 17.00 2.00 19.00
8/1/96 13.00 1.00 14.00 17.00 2.00 19.00
8/2/96 11.00 2.00 13.00 14.00 3.00 17.00
Weekly Totals 69.00 34.25 2.01 91.00 41.75 2.18 8%
8/19/96 11.00 1.00 12.00 13.00 2.00 15.00
8/20/96 14.00 2.00 16.00 18.00 3.00 21.00
8/21/96 15.00 1.00 16.00 17.00 2.0 19.00
8/22/96 13.00 1.00 14.00 4.00 1.00 5.00
8/23/96 11.00 2.00 13.00 14.00 3.00 17.00
Weekly Totals 71.00 34.25 2.07 77.00 36.75 2.10 1%
8/26/96 11.00 1.00 12.00 13.00 2.00 15.00
8/27/96 14.00 2.00 16.00 18.00 3.00 21.00
8/28/96 15.00 1.00 16.00 17.00 2.00 19.00
8/29/96 13.00 1.00 14.00 17.00 2.00 19.00
8/30/96 11.00 2.00 13.00 13.00 3.00 16.00
Weekly Totals 71.00 27.50 2.58 90.00 41.75 2.16 -17%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 15.00 2.00 17.00 18.00 3.00 21.00
9/4/96 15.00 1.00 16.00 17.00 2.00 19.00
9/5/96 13.00 1.00 14.00 17.00 2.00 19.00
9/6/96 12.00 2.00 14.00 14.00 3.00 17.00
Weekly Totals 61.00 27.50 2.22 76.00 33.75 2.25 2%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 10.00 1.00 11.00 0.00 0.00
9/10/96 14.00 2.00 16.00 0.00 0.00
9/11/96 14.00 1.00 15.00 0.00 0.00
9/12/96 0.00 0.00 0.00 0.00
9/13/96 11.00 2.00 13.00 0.00 0.00
Weekly Totals 55.00 34.25 1.81 0.00 0.00 0.00 0%
9/16/96 11.00 1.00 12.00 13.00 2.00 15.00
9/17/96 15.00 2.00 17.00 18.00 3.00 21.00
9/18/96 15.00 1.00 16.00 17.00 2.00 19.00
9/19/96 13.00 1.00 14.00 17.00 2.00 19.00
9/20/96 11.00 2.00 13.00 14.00 3.00 17.00
Weekly Totals 72.00 34.25 2.10 91.00 41.75 2.18 4%
9/23/96 11.00 1.00 12.00 13.00 2.00 15.00
9/24/96 14.00 2.00 16.00 18.00 3.00 21.00
9/25/96 15.00 1.00 16.00 17.00 2.00 19.00
9/26/96 13.00 1.00 14.00 17.00 2.00 19.00
9/27/96 11.00 2.00 13.00 15.00 3.00 18.00
Weekly Totals 71.00 41.75 1.70 92.00 41.75 2.20 30%
9/30/96 12.00 -1.67 1.00 11.33 13.00 2.00 15.00
10/1/96 14.00 -2.67 2.00 13.33 19.00 3.00 22.00
10/2/96 15.00 -2.17 1.00 13.83 17.00 2.00 19.00
10/3/96 13.00 -2.17 1.00 11.83 17.00 2.00 19.00
10/4/96 11.00 -2.83 2.00 10.17 14.00 3.00 17.00
Weekly Totals 60.49 41.75 1.45 92.00 41.75 2.20 52%
10/7/96 15.00 -3.66 1.00 12.34 13.00 2.00 15.00
10/8/96 17.00 -4.00 2.00 15.00 18.00 3.00 21.00
10/9/96 14.00 -3.33 1.00 11.67 17.00 2.00 19.00
10/10/96 16.00 -1.00 1.00 16.00 16.00 2.00 18.00
10/11/96 13.00 -3.50 2.00 11.50 13.00 3.00 16.00
Weekly Totals 66.51 41.75 1.59 89.00 41.75 2.13 34%
10/14/96 10.00 -3.00 7.00 5.00 3.00 8.00
10/15/96 19.00 -3.50 2.00 17.50 18.00 2.00 20.00
10/16/96 16.00 -2.00 1.00 15.00 17.00 2.00 19.00
10/17/96 16.00 -2.00 1.00 15.00 17.00 2.00 19.00
10/18/96 13.00 -2.00 2.00 13.00 13.00 3.00 16.00
Weekly Totals 67.50 41.75 1.62 82.00 41.75 1.96 21%
Totals 733.50 393.25 1.87 871.00 404.50 2.15 15%



Page 25

Driver Productivity Data

Year 1996 1997
Driver 188 188
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 0.00 0.00 1.00 None None 1.00
7/23/96 0.00 0.00 2.00 2.00
7/24/96 3.00 3.00 3.00 3.00
7/25/96 1.00 1.00 2.00 1.00 1.00
7/26/96 0.00 0.00 3.00 3.00
Weekly Totals 5.00 32.25 0.16 10.00 30.00 0.33 115%
7/29/96 0.00 0.00 4.00 none None 4.00
7/30/96 0.00 0.00 5.00 5.00
7/31/96 0.00 0.00 4.00 4.00
8/1/96 3.00 1.00 4.00 3.00 3.00
8/2/96 2.00 2.00 5.00 5.00
Weekly Totals 6.00 43.00 0.14 21.00 40.00 0.53 276%
8/19/96 2.00 2.00 4.00 4.00
8/20/96 1.00 1.00 3.00 -1.00 2.00
8/21/96 1.00 1.00 6.00 6.00
8/22/96 1.00 1.00 3.00 3.00
8/23/96 1.00 1.00 3.00 3.00
Weekly Totals 6.00 36.75 0.16 18.00 40.75 0.44 171%
8/26/96 0.00 0.00 3.00 none None 3.00
8/27/96 3.00 3.00 3.00 3.00
8/28/96 0.00 0.00 4.00 4.00
8/29/96 2.00 1.00 3.00 6.00 6.00
8/30/96 5.00 5.00 4.00 4.00
Weekly Totals 11.00 33.00 0.33 20.00 41.50 0.48 45%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 3.00 3.00 6.00 -1.00 5.00
9/4/96 2.00 2.00 1.00 1.00
9/5/96 3.00 1.00 4.00 4.00 4.00
9/6/96 4.00 4.00 3.00 3.00
Weekly Totals 13.00 15.50 0.84 13.00 26.25 0.50 -41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/9/96 0.00 0.00 7.00 7.00
9/10/96 0.00 0.00 2.00 2.00
9/11/96 0.00 0.00 4.00 4.00
9/12/96 1.00 1.00 2.00 3.00 -0.50 2.50
9/13/96 2.00 2.00 5.00 5.00
Weekly Totals 4.00 40.25 0.10 20.50 39.50 0.52 422%
9/16/96 2.00 2.00 1.00 None None 1.00
9/17/96 3.00 3.00 3.00 3.00
9/18/96 3.00 3.00 4.00 4.00
9/19/96 3.00 1.00 4.00 3.00 3.00
9/20/96 2.00 2.00 0.00 2.00 2.00
Weekly Totals 12.00 38.00 0.32 13.00 32.50 0.40 27%
9/23/96 2.00 2.00 2.00 None None 2.00
9/24/96 3.00 2.00 5.00 5.00
9/25/96 3.00 2.00 5.00 5.00
9/26/96 3.00 -0.50 1.00 3.50 3.00 3.00
9/27/96 0.00 0.00 4.00 4.00
Weekly Totals 9.50 39.00 0.24 19.00 32.00 0.59 144%
9/30/96 2.00 2.00 4.00 None None 4.00
10/1/96 1.00 1.00 4.00 4.00
10/2/96 4.00 4.00 3.00 3.00
10/3/96 2.00 2.00 4.00 4.00
10/4/96 1.00 1.00 4.00 4.00
Weekly Totals 10.00 41.25 0.24 19.00 40.75 0.47 92%
10/7/96 4.00 4.00 3.00 -0.50 3.00
10/8/96 4.00 4.00 3.00 -0.50 2.50
10/9/96 4.00 4.00 4.00 2.50
10/10/96 5.00 5.00 3.00 3.00
10/11/96 5.00 5.00 4.00 4.00
Weekly Totals 22.00 26.50 0.83 16.00 40.50 0.40 -52%
10/14/96 0.00 0.00 0.00 None None 0.00
10/15/96 4.00 -0.50 3.50 3.00 3.00
10/16/96 4.00 4.00 5.00 5.00
10/17/96 4.00 1.00 5.00 2.00 2.00
10/18/96 6.00 -1.32 4.68 2.00 2.00
Weekly Totals 17.18 41.25 0.42 12.00 33.75 0.36 -15%
Totals 115.68 386.75 0.30 181.50 397.50 0.46 53%
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Driver Productivity Data

Year 1996 1997
Driver 193 193
Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
7/22/96 4.00 none none 4.00 7.00 none None 7.00
7/23/96 4.00 4.00 8.00 8.00
7/24/96 0.00 0.00 9.00 9.00
7/25/96 5.00 5.00 7.00 7.00
7/26/96 8.00 8.00 10.00 10.00
Weekly Totals 21.00 35.00 0.60 41.00 24.50 1.67 179%
7/29/96 8.00 8.00 8.00 8.00
7/30/96 6.00 6.00 7.00 7.00
7/31/96 4.00 4.00 7.00 7.00
8/1/96 5.00 5.00 6.00 6.00
8/2/96 5.00 5.00 8.00 8.00
Weekly Totals 28.00 35.00 0.80 36.00 41.00 0.88 10%
8/19/96 4.00 4.00 9.00 9.00
8/20/96 5.00 5.00 15.00 15.00
8/21/96 5.00 5.00 11.00 11.00
8/22/96 5.00 5.00 8.00 8.00
8/23/96 5.00 5.00 8.00 8.00
Weekly Totals 24.00 35.00 0.69 51.00 40.00 1.28 86%
8/26/96 5.00 5.00 8.00 8.00
8/27/96 5.00 5.00 9.00 9.00
8/28/96 5.00 5.00 9.00 9.00
8/29/96 5.00 5.00 7.00 7.00
8/30/96 5.00 5.00 9.00 9.00
Weekly Totals 25.00 26.00 0.69 33.00 41.50 0.80 -11%
9/2/96 0.00 0.00 0.00 0.00
9/3/96 5.00 5.00 9.00 9.00
9/4/96 5.00 5.00 9.00 9.00
9/5/96 5.00 5.00 8.00 8.00
9/6/96 5.00 5.00 7.00 7.00
Weekly Totals 20.00 35.00 0.57 33.00 33.00 1.00 75%
9/9/96 5.00 5.00 8.00 8.00
9/10/96 5.00 5.00 9.00 9.00
9/11/96 5.00 5.00 8.00 8.00
9/12/96 5.00 5.00 8.00 8.00
9/13/96 4.00 4.00 0.00 0.00
Weekly Totals 24.00 14.00 1.71 33.00 32.50 1.02 -41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Deliver Splits Rd. Trips Rev. Del. Hours Prodcty Change
9/16/96 5.00 5.00 8.00 8.00
9/17/96 5.00 5.00 9.00 9.00
9/18/96 5.00 5.00 8.00 8.00
9/19/96 4.00 4.00 6.00 6.00
9/20/96 4.00 4.00 9.00 9.00
Weekly Totals 23.00 35.00 0.66 40.00 43.00 0.93 42%
9/23/96 5.00 5.00 8.00 8.00
9/24/96 5.00 5.00 8.00 8.00
9/25/96 5.00 5.00 7.00 7.00
9/26/96 5.00 5.00 7.00 7.00
9/27/96 5.00 5.00 19.00 19.00
Weekly Totals 25.00 38.75 0.86 49.00 43.00 1.14 77%
9/30/96 13.00 -0.50 12.50 8.00 -0.72 7.28
10/1/96 14.00 -0.50 1.00 14.50 13.00 13.00
10/2/96 9.00 -1.00 1.00 9.00 9.00 9.00
10/3/96 11.00 -0.50 1.00 11.50 8.00 8.00
10/4/96 8.00 -0.50 1.00 8.50 7.00 7.00
Weekly Totals 56.00 38.75 1.45 44.28 43.25 1.02 -29%
10/7/96 10.00 -0.50 1.00 10.50 7.00 7.00
10/8/96 11.00 -0.50 1.00 11.50 10.00 10.00
10/9/96 8.00 1.00 9.00 7.00 7.00
10/10/96 12.00 -0.50 1.00 12.50 8.00 8.00
10/11/96 7.00 -0.50 1.00 7.50 7.00 7.00
Weekly Totals 51.00 40.00 1.26 39.00 40.00 0.98 -24%
10/14/96 8.00 -1.32 6.68 0.00 0.00
10/15/96 11.00 -0.50 1.00 11.50 10.00 10.00
10/16/96 7.00 -0.50 1.00 7.50 8.00 8.00
10/17/96 11.00 -0.50 1.00 11.50 9.00 9.00
10/18/96 7.00 -0.50 1.00 7.50 6.00 6.00
Weekly Totals 44.68 38.50 1.16 33.00 33.00 1.00 -14%
Totals 341.68 373.00 0.92 432.28 414.75 1.04 14%
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Driver Productivity Data

Year 1996 1997
Total Prodcty 16.66 20.77
Change 24%



Page 30

Driver Productivity Data

Date Rev. Del. Hours Prodcty Rev. Del. Hours Prodcty Change
Totals 605.64 442.50 1.37 522.14 462.50 1.13 -185%
Totals 114.00 408.00 0.28 176.00 408.00 0.43 54%
Totals 595.33 395.00 1.51 796.85 408.00 1.95 30%
Totals 900.00 265.25 2.19 922.26 340.25 2.71 24%
Totals 493.64 520.50 0.95 243.00 314.00 0.77 -18%
Totals 905.50 418.00 2.17 921.00 384.00 2.40 11%
Totals 328.88 362.50 0.91 602.45 408.00 1.48 63%
Totals 138.33 400.75 0.35 420.00 408.00 1.03 198%
Totals 278.70 365.50 0.76 847.34 391.00 2.17 186%
Totals 708.65 388.00 1.83 600.00 467.25 1.28 -30%
Totals 403.72 321.50 1.26 728.00 409.00 1.78 42%
Totals 733.50 393.25 1.87 871.00 404.50 2.15 15%
Totals 115.68 386.75 0.30 181.50 397.50 0.46 53%
Totals 341.68 373.00 0.92 432.28 414.75 1.04 14%

6,561.45 5,540.50 1.18427 8,263.82 5,616.75 1.47128 24%



Attachment E

Survey Instruments



Date: 2/26/97-2/28/97 Drivers: 14 resuondents

This survey is being conducted by George Mason University’s Institute for Public Policy
with Federal Highway Administration funds. Your cooperation is greatly appreciated.

1. a. Do you get traffic information from your system, meaning dispatchers or other
drivers?

a. Yes 8
b. No 6
c. Don’t know, not sure 0

b. If yes,

How?

Two-way radio
From dispatchers
Paging system
Other driver

Formally or informally?

Informal 6
Formal 2

How frequent?

Whenever an accident occurs
Depends on conditions
Whenever there is a traffic tie up
Several times a day but often not relevant
Two times a day
Everyday
Not often



2. What could dispatchers do to provide better traffic information?

They’re fine
Nothing
Nothing because driver works at night
Don’t know if they could
Listen to WTOP
Not their job
Hard to pick up dispatcher in Towson  and Baltimore
Listen to the radio
Get drivers to communicate with dispatchers about traffic
problems.

Notify more often about delays
Tie in with Metro traffic would help
Dispatchers would tell drivers more often about delays if

drivers would report to dispatchers
Better communication between dispatchers and drivers

3. How do you communicate with dispatchers and other drivers?

Communication with dispatchers:
Two-way radio
Paging systems
Regular phone
Cellular phones
Briefly when at headquarters

12
8
1
1
1

Communication with other drivers:
Two-way radio
Paging system
Through dispatch
Cellular phone
Briefly when at headquarters
When at warehouse



4. How do you alert dispatchers and other drivers about delays?

Two-way radio with dispatcher
Two-way radio with drivers
Call dispatch, tell them about delay, and they relay it
to drivers

9
7
3

Tell dispatchers, not other drivers 1
Cannot tell drivers            1
Call dispatchers on cellular phone, with one 1
exception. When in Baltimore, driver contacts with a
cell phone beeper at a certain spot at a certain time.

5. How do you handle information about traffic delays?

Choose an alternative route 8
Avoid the delay 2
Depends on the situation, if a faster alternative route exits    1
Listen to the information, if bad, relay 1
Make a decision depending on the advice given 1
Avoid it unless you have a better route 1

6. What communication devices have you been using in the car that you drive? (Choose
all that apply)

a. Two-way radio
b. Pagers
c. Cellular Phone
d. Other:

13
14
4

Listen to commercial radio for traffic reports 8
Listen to WTOP on radio 2
Listen to WMAC on radio 1
Scanners 1
CB’s 1
Devices not in car:

Telephone on the side of the road
Traffic signs on interstate

1
1



(Those who said two-way radios)
7. How helpful are two-way radios for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a. Helpful 11
b. Neither helpful nor harder 1
c. Harder 1

(Those who said pagers)
8. How helpful are pagers for avoiding traffic congestion? Would you say that these
devices are helpful, neither helpful nor harder, or harder?

a. Helpful 7
b. Neither helpful nor harder 6
c. Harder                                              1

(Those who said cellular phones)
9. How helpful are cellular phones for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a. Helpful
b. Neither helpful nor harder
c. Harder

2
2
0

(Those who said other devices)
10. How helpful are other devices for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a. Helpful  11
b. Neither helpful nor harder 1
c. Harder 0



Nothing 5
Notify more often about delays 2
Being more detailed and specific 1
Listen to WTOP 1
Do what they are doing 1
Driver has a better view of area that he’s traveling 1
Listen to commercial radio reports 1
Tie in with Metro traffic would help 1
Dispatchers would tell drivers more often about delays if 1

drivers would report to dispatchers
Better communication between dispatchers and drivers 1

11. What could dispatchers do to provide better traffic information?

12. If dispatchers could provide exact routes for you to follow, would this information
improve your work?

a. Yes 7
b. No 6
c. Don’t know, not sure 1

13. Would you use the directions provided by the dispatchers?

a. Yes 8
b. No 4
c. Don’t know, not sure 2

14. If no, why not?

Drivers know routes better than dispatchers. 3
Driver knows Fairfax county very well. 1



15. What roads should be typically avoided and when? (LIST FIVE)

Rush hour: I-66
Rush hour: Beltway
Rush hour: I-95
Rush hour: Woodrow Wilson Bridge
All of them
Rush hour: I-395, Route 1, 14th Street Bridge, Route 7,

all roads in DC
NY Avenue-always, I-95 Springfield south during

evening rush hour, Wisconsin Avenue-always
In the morning: I-395 and I-495

Factuals

1. Are you male or female?

a. Male 13
b. Female 1

2. How old are you?

a. 18-25 0 d.46-55 8
b. 26-35         0        e.56-65                     1
c. 36-45 4 f. 66 and older 1

3. How long have you worked for this company?

a. Less than three months
b. Three to six months
c. Over six months but less than a year
d. Between 1 and 2 years
e. Two or more years

4. How long have you driven for this company?

a. Less than three months
b. Three to six months
c. Over six months but less than a year
d. Between 1 and 2 years
e. Two or more years

0
0
0
2

12

0
0
0
2

12



Post-Implementation Driver Survey

Date: Driver Number

This survey is being conducted by George Mason University’s Center for Transportation and
Land Policy in The Institute of Public Policy, and constitutes a follow-up to the survey you
participated in last Spring. Your cooperation is greatly appreciated.

1. Since Dispatch Tools has been implemented do you find that it is for you to avoid
congestion?

a. Much easier
14/c b. Somewhat easier

c. No difference

2. Do you find that you are getting more timely information from dispatchers since Dispatch
Tools has been implemented?

a. Yes
11/c b. No change

c. Don’t know
Majority were unsure about “timeliness” of information.

3. Has your method of alerting other drivers about delays changed since Dispatch Tools has been
implemented?

a. Yes
14/b b. No

4. If your answer to #3 was yes, in what way has it changed?

5. Has Dispatch Tools enabled you to make more deliveries per hour than before?
7/a a. Yes
2/b    b. No
5/c c. Don’t know

6. Overall, would you say that Dispatch Tools has been a good or bad thing for you?
a. Good

14/c  b. Bad
c. Don’t know

In what way?

7. Additional comments:



Date: 2/28/97 and 3/5/97 Dispatchers: 7 respondents

This survey is being conducted by George Mason University’s Institute for Public Policy
with Federal Highway Administration funds. Your cooperation is greatly appreciated.

1. a. Do you get traffic information from your system, meaning drivers or other
dispatchers?

a. Yes 7
b. No 0
c. Don’t know, not sure 0

b. If yes,

How?
Communication between drivers and dispatchers using
two-way radios

5

Verbal communication among dispatchers 4
Drivers communicate to dispatchers by regular phone. 2
Relayed from drivers, dispatchers, and customer service 1
Dispatchers usually communicate verbally, but sometimes 1

in written form.
Dispatchers overhears other dispatchers 1

Formally or informally?

Informal
Formal

7
0

How frequent?

Whenever there’s a problem 4
Depending on weather conditions and the time 1

of day
Depends on traffic and time of day 1
Infrequently 1



2. What could drivers do to provide better traffic information?

Being more specific as to where, when, or what the problem is
Nothing
Keep description of situation brief
Independent drivers are less willing to give information unless

affecting them, but company drivers are usually very helpful
about any problem.

Try to determine if a problem will last more than 5 minutes
and whether to call them in; try to use value judgment if
problem is major or minor

Drivers should communicate about problems not affecting them.
Keep us posted

3. Route optimization allows the dispatcher to find the best route between point A and
point B. Using such a system, do you think that you would have time to give specific
directions to every driver who needed them?

a. Yes 2
b. No 4
c. Don’t know, not sure 1

4. Do you think that the drivers would follow your directions?

a. Yes 5
b. No 0
c. Don’t know, not sure 0
Not originally offered: not always 2

or not every driver



5. What roads should be typically avoided and when? (LIST FIVE)

Rush hour: I-66 3
Rush hour: I-395 2
Beltway between Cabin John Bridge and Route 50 between 1

3 pm-6 pm into MD; I-270 split to Tysons 7 am to 9 am into VA;
Wilson Bridge into MD 3 pm-6 pm and 7 am-9 am into VA; avoid
I-66 westbound 4 pm-7 pm; avoid I-66 eastbound 6 am-9:30 am;
avoid I-395 southbound DC to Woodbridge 4 pm to 7 pm; every
road at rush hour

Rush hour: I-95 outside the beltway south, Cabin John Bridge
and Woodrow Wilson Bridge

1

Whitehurst Freeway-always, NY Avenue, NE, during rush hour, 1
Woodrow Wilson Bridge when doing construction in the middle
of the night

Tysons Corner 5 pm; I-95 and I-495 3 pm to 7 pm;
Rockville Pike 3 pm to 7 pm

Avoid I-495 whenever possible
All roads during rush hour
Don’t know

6. How do you communicate with drivers and other dispatchers?

Communication with drivers:
Paging systems
Two-way radio
Regular phone
Cellular phones

Communication with other dispatchers:
Talk to each other
Written messages
Paging system

7
3
1



7. How do you alert drivers and other dispatchers about delays?

Communication with drivers
Two-way radio
Paging system
Regular phone
Cellular phone
General page out to the drivers

Communication with other dispatchers
Verbal communication
Written notes
Paging system

7
2
1

8. How do you handle information about traffic delays?

Suggest alternative route 3
First, make a general announcement on the two-way radio; if a 1
driver calls in on the phone and he’s in the area, you’ll let him
know.

Announce it several times until traffic congestion is gone 1
Relay over two-way radio to drivers 1
Communicate with dispatchers in the office 1
Make an announcement “Be Advised” 1

9. How could your communication system be improved?

If we had GPS, so we’d know where all the vehicles are
at any time.

1

More cooperation between incoming and outgoing information 1
More cooperation between drivers and dispatchers 1
Radios with a stronger signal to communicate over a large distance  1
Okay, other than finding drivers who know what they are doing 1
Need updated radio 1
More accurate information 1
Don’t know 1



Factuals

1. Are you male or female?

a. Male
b. Female

2. How old are you?

a. 18-25 0 d.46-55 2
b. 26-35 1 e.56-65                           0
c. 36-45 3 f. 66 and older 0

One respondent refused to pick a category and said that he was over 50.

3. How long have you worked for this company?

a. Less than three months 0
b. Three to six months 0
c. Over six months but less than a year 0
d. Between 1 and 2 years 0
e. Two or more years 7

4. How long have you dispatched for this company?

a. Less than three months 0
b. Three to six months 0
c. Over six months but less than a year 0
d. Between 1 and 2 years 0
e. Two or more years 7



Post-Implementation Dispatcher Survey

Date: Dispatcher Number:

This survey is being conducted by George Mason University’s Center for Transportation and
Land Policy in The Institute of Public Policy, and constitutes a follow-up to the survey you
participated in last Spring. Your cooperation is greatly appreciated.

1. Have you observed any changes in the communication process between you and drivers since
Dispatch Tools has been implemented?
l/a a. Much improved
4/b    b. Somewhat improved
l/c c. No change

d. Deteriorated

2. Has Dispatch Tools provided you with better information about traffic conditions? If yes in
what way?

a. Yes
6/b    b.  No

a. More timely
b. More accurate
c. Other (Explain)

3. Has Dispatch Tools had any negative effect on communication with drivers?
a. Yes (Explain)

6/b    b. No

4. Has Dispatch Tools changed your method of informing drivers and other dispatchers about
delays? Explain.

a. Yes
6/a b. No

According to the respondents the paging element in DispatchToolsTM facilitates
communication with drivers.

5. Overall, has Dispatch Tools been a good thing for you? Explain on back.
5/a a. Yes
1/b    b. No

Dispatchers found it easier to keep track of the fleet. They saw improved efficiency in
the dispatching operation and better communication among dispatchers. They liked the multiple
sorting and grouping options, but found the learning curve quite steep.


