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In the past several years, several states have undertaken main
tenance management system initiatives characterized by for
mal, competitive procurements; lengthy project duration; and 
significant investment of time and resources by both the 
acquiring organization and the selected provider. A descrip
tion is given of how Vermont, operating in a resource-con
strained environment, has pursued "a path less frequently 
traveled" to successfully implement and continue to evolve a 
maintenance management capability that has empowered its 
employees and has generated value and benefit for the Ver
mont Agency of Transportation (VAOT). Vermont adopted 
a strategy of fielding an initial core capability for the Vermont 
maintenance activity tracking system (VTMATS) and then 
augmented the core capability through a series of additional 
releases. VAOT successfully addressed the training and orga
nizational change challenges associated with the implemen
tation and operation of a new system. The challenges VAOT 
faced are described in terms of time frame (initial operation, 
first year of operation, and beyond), the benefit and value 
that have been realized, and the surprises (both unanticipated 
"wins" and lessons learned). Also addressed are the organi
zational relationships that have been created or reinforced 
through the operation of VTMATS and the incentives and 
empowerment of system users. Use of VTMATS to support 
maintenance management activities is far greater than initial 
expectations, and other experiences show how user expecta
tions and perspectives have changed significantly during the 
past 3 years. The acquisition and resource requirements asso
ciated with the Vermont experience are examined in terms of 
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how VAOT has implemented and evolved the VTMATS in a 
resource-constrained environment using alternative strategies 
and approaches that are streamlined, yet still yield effective 
and economical results. How the system is expected to 
mature and change over time relative to user and organiza
tional expectations also is discussed. 

Early in 1992 the Verm m tate legislature directed 
the Vermont Agency of Transportation (VAOT) to 
ptlrsue the feasibility of acquiring or developing a 

maintenance management system. An effort was under
taken to research what was available through polling 
and surveying other states, and visiting and viewing sys
tems. This led to the acquisition of Arizona's PeCoS sys
tem. After a couple of years, all the available knowledge 
and experience from all the stakeholders were incorpo
rated into a request for proposals. Difficulties with the 
agency's infrastructure and stakeholder turnover also 
contributed to a resultant system that did not perform 
as anticipated. At this time, a decision was made to 
revise the agency strategy to an approach that empha
sized the establishment of a core capability that would 
enable Vermont to determine the cost of doing business 
and provide a basis for intelligent planning and budget
ing. The past 3 years have reinforced the wisdom of 
being willing to change course; focus on starting with 
the basics and getting them right; build on successes in 
a modular, incremental fashion; and allow stakeholder 
discovery to generate subsequent successes and organi
zational buy-in. The sections that follow describe the 
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Vermont experience with the Vermont maintenance 
activity tracking system (VTMATS) in pursuing "a path 
less frequently traveled" and the value and benefit realized 
by VAOT and its employees. 

ARRIVING AT THE PRESENT SITUATION 

When VAOT decided to revise its strategy, it examined the 
experience of the prior year(s) and developed an approach 
that would leverage its successes as well as capitalize on 
opportunities to do things differently. The strategy had to 
be able to address the basic, core capabilities and allow the 
organization to retain the ability to adjust to change. The 
direction that was set addressed the project from three 
perspectives, each of which was essential to the overall 
success of the system: the user perspective, the manage
ment perspective, and the technological perspective. Each 
is summarized below. 

User Perspective 

Part of the revised strategy involved rev1s1tmg the 
VTMATS effort from the user perspective. One of the pri
mary goals was to get the basic capability in the hands of 
the end users to capture work done and resources con
sumed so that data capture would be in process while 
other capabilities were being developed. Two of the key 
considerations were (a) to recognize the end user as the 
key element of data capture, data entry, and data integrity; 
and (b) to limit the amount of data that the user must cap
ture whiie making entry as easy as possible. In addition, it 
was recognized that the best chance for success was to cre
ate a positive incentive for the user to provide quality data. 
Time reporting and time-sheet generation through the 
VTMAT provided that incentive. 

Management Perspective 

Gaining management buy-in is important, but retaining 
that support is even more important. This was achieved 
through the revised strategy by focusing on the core ca
pabilities and getting them correct. This led to a series of 
" early wins" with respect to the core capabilities and 
generated the momentum required to retain management 
support. The existence of policies, procedures, and activ
ity standards from the earlier effort proved to be a plus 
in saving time and effort and enabling work to progress 
at a rapid pace in generating the early wins. Finally, the 
decision-making process was streamlined by empower-
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effort. The overall management structure was retained, 
but the project manager was granted much more author
ity to act, which yielded tremendous savings in time and 
resources. 

Technical Perspective 

Among the technical considerations, there were t"vVO keys 
to the overall approach. The first was a decision to take 
a broad view of designing for the long haul but imple
menting for the near term with basic/core capabilities. The 
second key was candidly assessing the limitations and con
straints of the existing environment and working within 
those boundaries. In the case of the former, a strategy was 
adopted to perform design with a view toward the future, 
which meant developing an overall blueprint for the sys
tem even though detailed design and development would 
involve separate functions and incremental capabilities. 
For the latter, a candid assessment of the current infra
structure identified the existing strengths to leverage as 
well as the limitations to offset. The results were a flexible, 
moduiar design that could be implemented in separate 
increments and an architecture that could be adapted to 
the technical environment without being tied to a particu
lar technology or unique environment. Other elements of 
the technical perspective included the following: 

• Using rapid application development alternatives 
and techniques was pursued. 

• Deciding to use a small, focused , dedicated devel
opment team with short and direct lines of communica
tion resulted in a high percentage of quality code that did 
not require significant rework. 

• Establishing and maintaining close control over the 
development environment and the data and following 
basic development standards preserved the desired level 
of design flexibility. 

• Recognizing and making data transfer an important 
design consideration (knowing the infrastructure capabili
ties and limitations) resulted in a very efficient application. 

FIRST THINGS FIRST 

Recognizing that the real value was tied to the data, the 
decision was made to "follow the money" by implement
ing a daily work reporting capability that would capture 
the labor, equipment, and material used to perform work 
and the associated work accomplishment. Figure 1 rep
resents the latest review of the daily work report (DWR) 
screen. The information on the DWR was arranged by 
organizational units (down to individual workers) and 
identified work activities performed at specific locations. 
Implementing this capability first put emphasis on the 
largest group of users and at the same time began cap-
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capabilities (e.g., planning, budgeting, and year-end report
ing as well as seasonal reporting). Also, a decision was 
made to conduct one-on-one visits with users to load the 
application, perform training reinforcement, and obtain 
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FIGURE 1 Daily work report screen. 
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immediate feedback from initial users. The payback on 
this decision was substantial because the users under
stood what they were doing with the system and why, 
rather than simply responding to a system prompt. This 
was possible because of the reasonable number of users 
and workstations and the willingness of several main
tenance personnel to assume a support role for the appli
cation. Over time, the support role that began as an 
additional duty became a full-time role for some, and for 
others that role provided a means for career transition 
aml upwarJ rnubiliLy wiLhin Lhe organization. 

The initial capability also included DWR accomplish
ment reporting and unit and statewide rollup reporting for 
the data associated with DWR. A detailed DWR listing by 
time frame is shown in Figure 2, and Figure 3 presents a 
statewide summary by district. This was immediately fol-
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from the data in the system. While users were continuing 
to report on a daily basis, the next increment was being 
prepared for release. It included 

• Stockpiles, 
• Special events, 
• Expenditure accounts, and 
• Rental contracts. 

These capabilities were released in the spring of 
1998. By fa ll of 1998 the winter storm report w as ready 
before the upcoming winter season; and in the spring of 
1999, Planning and Budgeting was ready to be fielded 
before the beginning of the next fiscal year in July 1999. 
In each case the implementation choices were made by 
weighing the benefit of what would be implemented 
against the value to the users and to the maintenance 
program. 

At the same time that these incremental capabilities 
were fielded, there was a growing base of data available 
for use in the system. In late 1997, there were approxi-
111ately 65,000 records. That number grevv to a cumulative 
total of 360,000 records in 1998, 750,000 in 1999, and 
1,280,000 to date in 2000. 

How VERMONT USES THE D AT:A 

With an expanding body of data available, opportunities 
began presenting themselves to the Maintenance Division, 
the districts, and the units for data analysis and reporting. 
It was no longer necessary for users or managers to wait 
for end-of-month, quarterly, or yearly reports to be gen-
........ - ....... ..l 4-~ .... ,..,.YT· .......... T _ .... ,....-1~~.-. ... ·T ... • ......... .-.r,,r,4- ,... .... ,..,...,....-,,...___1·,.,L..,.... .............. 
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Information was available on demand, as shown in the 
architecture in Figure 4. It also is important to recognize 
that the edits and error checking accomplished during 
source data entry resulted in better data quality. When it 

became known that a database of quality information 
was available, the Maintenance Division began receiving 
requests for information for accounts from many other 
organizations and individuals. Some of the more significant 
uses of the data include the following: 

• Adjusting and refining maintenance activity stan
dards based on actual experience and even tailoring the 
standards based on local differences among units; 

• Calculating unit costs for all maintenance activities, 
and wmparing and analyzing Lhe unit costs throughout 
the state; 

• Capturing data and reporting on special events such 
as individual snowstorms, floods, and ice storms; 

• Developing and managing budgets and allocations 
to districts and units; 

• T)puplr\.t""'i1ncr "lnnn".l 1 nrn<Tr".lm n-n".l lc 'lnrl nh1Prt-1uPC ".lnrl 
.i......, .._.''"-'.I..._,. y.1..1..1.0 ..... ..,__.__.__._ ........... ..._ .t'.L '-'t,-'- ...... ...__.__._ t,.._,, ...... .I.U ..... ..._.._....._ '1 L/ J ---~.LT '-'V ....-..1..1.'-"-

reporting progress and results against the program plan; 
• Comparing annual accomplishments and expendi

tures (unit-level and rollup reports); 
• Comparing self with other organizational elements; 
• Responding to inquiries from the organization, 

management, and the public (e.g., press and citizens); 
• Performing federal reporting (system outputs ac

cepted as valid reporting for the Federal Emergency 
Management Agency requirements); 

• Performing insurance reporting and accident 
reporting; 

• Managing expenditures and expenditure rates for 
act.ivities and organizational units; and 

• Reconciling central garage equipment usage with 
changes in actual equipment readings . 

Many more possibilities will exist as more data become 
available and as additional capabilities are implemented. 

OPPORTUNITIES REALIZED IN VERMONT 

Vermont is approaching 3 full years following the imple
mentation of VTMATS and has accumulated an expand
ing reservoir of quality, statewide maintenance data. 
VAOT knows what work was performed, what the work 
cost, where the work was performed and by which unit, 
and what was accomplished. During this time, the accu
mulation of small wins has produced a major victory 
for the agency and has substantiated the wisdom of the 
strategy pursued. Three years in, Vermont is able to 

• Produce maintenance accountability and accom-
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for any time period; 
• Prepare performance objectives and goals for the 

workforce and plan, budget, and monitor progress against 
the objectives; 
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5339695.6/2000 1900 - Dist 9, Office 0017 - General Adm· IY1009 000 District 9 - Derby 
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FIGURE 2 DWR detailed listing by date. 
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H]URE 3 DWR statewide summary by district. 
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Client Compuler Central Office connected by 100 base-T LAN 

Client Computer 

Other Division Offices connected by 56 KB Frame Relay or Fiber Optics 

FIGURE 4 VTMATS production environment. 

• Minimize the burden on the end user for data entry 
while maintaining a high level of accountability and data 
management; 

• Respond rapidly to inquiries from senior manage
ment, the legislature, and municipalities with accurate, 
detailed information; 

• Demonstrate a knowledgeable, empowered user 
community that understands what they are doing with 
the system and why, rather than simply responding to a 
system prompt; 

• Gain support for future enhancements based on 
the value being delivered by the current capabilities of 
VTMATS; 

• Interface with the financial system for equipment 
usage, expenditures, labor costs, materials costs (including 
federal projects reporting), and rental contracts; 

• Provide time reporting and time-sheet printout; 
• Prepare proactive planning and budgeting based on 

documented activity standards, unit costs, and levels of 
service; 

• Provide accurate materials management (stockpile 
management); and 

• Continue moving forward with an overall strategy 
based on design flexibility and architectural/technological 
independence that permits VAOT to leverage its strengths 
and accommodate its constraints. 

Additional value is realized through the ability to pro
vide both detailed and summary information at the unit, 
district, and statewide levels empowering users and man
agers throughout the agency. Overall there is less reliance 
on paper and an increasing use of electronic transfer and 
sharing of information. A positive indication of this general 
empowerment is the fact that the number of users doubled 

between the first and second years of operation with many 
requests coming from nonmaintenance personnel. Another 
example of empowerment occurred during a recent out
break of a computer virus. VAOT was able to assist in the 
"cleanup" effort by mobilizing the extended VTMATS 
support staff to visit every computer and perform the nec
essary diagnostic work; and through the use of special 
events, VAOT was able to identify the costs of this effort. 

WHERE Do WE Go NEXT? 

Three years in, Vermont finds itself in a position to con
tinue moving forward, capitalizing on the credibility 
achieved and the victories gained rather than trying to 
overcome hurdles, obstacles, and setbacks. The near-term 
decision is to stay the course and follow the strategy that 
has produced the successes to date-specifically, to build 
on the past 3 years by adding and implementing more 
capability within VTMATS by weighing the benefit and 
value of each capability to the users and the maintenance 
program. Of paramount importance in pursuing this path 
is retaining the ability to adjust to change and capitalize 
on opportunities that arise. Preserving design flexibility 
and architectural independence and understanding our 
limitations are the keys to future success for Vermont. 

Figure 5 summarizes the direction followed from a 
technical perspective. Some of the functional and busi
ness initiatives that are currently under consideration for 
"where we go next" include 

• Building and expanding on inventory information; 
• Creating linkages to both bridge and pavement 

management; 
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Startup Current Future 
Database Server 

Make IBM PS/2 Comoaa Proliant 3000 Comnaa Proliant 3000 
Processors 1/150 MHz 2/500 MHz 2/1000 MHz 
RAM 208MB 4 GB 4GB 
Hard Drives 2/10 GB 3/24 GB 5/90 GB 
Ooeralina Svstem NT 3.51 NT4.0 NT 2000 

Data! l88A8 

Databases SOL Server 6.0 SOL Server 7.0 SOL Server X.X 
Oracle Y.Y 

U1111rs 
Modem 40 35 30 
LAN/WAN 30 75 90 
Other 0 0 100 

Other "'rvers 
Other Servers NA NA Web 

Aoolication 
- -

Cll•nt ,.. ·-- .rtara 
Make Comoaas 
Processor 33MHz 
RAM 8MB 
Ooeratina Svstem Windows 3.1 

FIGURE 5 Technical environment. 

• Refining and creating more comprehensive inter
faces to the finance , human resources, equipment, envi
ronmental, and agriculture communities; 

• Developing linkages to data warehouse and geo
graphic information system initiatives; 

• Providing Internet access to selected maintenance 
data; 

• Discovering additional uses for the data through 
proactive "data mining"; and 

Comoaas Anv 
266 MHz Anv 
32MB Anv 
Windows 95 Inter/Intranet caoable 
Windows 98 
Windows NT 

• Developing partnerships with other state trans
portation departments and the federal community to 
share software and data and lessons learned. 

Viewed as a whole, these initiatives might seem overly 
optimistic, but based on the results of the past 3 years it 
is believed that having a strategy of creating incremental, 
value-based capabilities and following it will continue to 
produce major victories for Vermont. 




