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NATIONAL COOPEI3ATIVE HIGHWAY RESEARCH PROGRAM 

Systematic, well-designed research provides the most effective 
approach to the solution of many problems facing highway ad-
ministrators and engineers. Often, highway problems are of local 
interest and can best be studied by highway departments mdi-
vidually or in cooperation with their state universities and oth-
ers. However, the accelerating growth of highway transportation 
develops increasingly complex problems of wide interest to 
highway authorities. These problems are best studied through a 
coordinated program of cooperative research. 

In recognition of these needs, the highway administrators of 
the American Association of State Highway and Transportation 
Officials initiated in 1962 an objective national highway re-
search program employing modem scientific techniques. This 
program is supported on a continuing basis by funds from par-
ticipating member states of the Association and it receives the 
fu1l cooperation and support of the Federal Highway Admini-
stration, United States Department of Transportation. 

The Transportation Research Board of the National Research 
Council was requested by the Association to administer the re-
search program because of the Board's recognized objectivity 
and understanding of modem research practices. The Board is 
uniquely suited for this purpose as it maintains an extensive 
committee structure from which authorities on any highway 
transportation subject may be drawn; it possesses avenues of 
communication and cooperation with federal, state, and local 
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an insurance of objec-
tivity; it maintains a full-time research conelation staff of spe-
cialists in highway transportation matters to bring the findings of 
research directly to those who are in a position to use them. 

The program is developed on the basis of research needs 
identified by chief administrators of the highway and transporta-
tion departments and by committees of AASHTO. Each year, 
specific areas of research needs to be included in the program are 
proposed to the National Research Council and the Board by the 
American Association of State Highway and Transportation Of-
ficials. Research projects to fulfill these needs are defined by the 
Board, and qualified research agencies are selected from those 
that have submitted proposals. Administration and surveillance 
of research contracts are the responsibilities of the National Re-
search Council and the Transportation Research Board. 

The needs for highway research are many, and the National 
ooperative Highway Research Program can make significant 

contributions to the solution of highway transportation problems 
of mutual concern to many responsible groups. The program, 
however, is intended to complement rather than to substitute for 
or duplicate other highway research programs. 

- 

NOTE: The Transportation Research Board, the National Research 
Council, the Federal highway Administration, the American Associa-
tion of State Highway and Transportation Officials, and the Individual 
states participating in the National Cooperative Highway Research 
Program do not endorse products or manufacturers. Trade or manu-
facturers' names appear herein solely because they are considered es-
sential to the object of this report. 
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PREFACE 	A vast storehouse of information exists on nearly every subject of concern to highway 
administrators and engineers. Much of this information has resulted from both research 
and the successful application of solutions to the problems faced by practitioners in their 
daily work. Because previously there has been no systematic means for compiling such 
useful information and making it available to the entire community, the American As-
sociation of State Highway and Transportation Officials has, through the mechanism of 
the National Cooperative Highway Research Program, authorized the Transportatioti 
Research Board to undertake a continuing project to search out and synthesize useful 
knowledge from all available sources and to prepare documented reports on current 
practices in the subject areas of concern. 

This synthesis series reports on various practices, making specific recommendations 
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a 
compendium of the best knowledge available on those measures found to be the most 
successful in resolving specific problems. The extent to which these reports are useful 
will be tempered by the user's knowledge and experience in the particular problem area. 

FOREWORD This synthesis will be of interest to state department of transportation (DOT) contract 
By Staff officers, program managers, and construction engineers. It will also be of interest to 

Transportation computer specialists and construction contractors interfacing with the state DOTs using 
Research Board electronic media processes. It describes the current state of the practice for submittal of 

bid proposals in electronic format. 
Administrators, engineers, and researchers are continually faced with highway problems 

on which much information exists, either in the form of reports or in terms of undocumented, 
experience and practice. Unfortunately, this information often is scattered and unevalu- 
ated and, as a consequence, in seeking solutions, full information on what has been 
learned al)out a problem frequently is not assembled. Costly research findings may go 
unused, valuable experience may be overlooked, and full consideration may not be giveh 
to available practices for solving or alleviating the problem. In an effort to correct this 
situation, a continuing NCHRP project, carried out by the Transportation Research 
Board as the research agency, has the objective of reporting on common highway prob- 
lems and synthesizing available information. The synthesis reports from this endeavor 
constitute an NCHRP publication series in which various forms of relevant information 
are assembled into single, concise documents pertaining to specific highway probleiis or 
sets of closely related problems. 

This report of the Transportation Research Board presents a brief introduction to the 
history of electronic data interchange (EDI), its relation to electronic bidding, and cui 
rent applications in the transportation construction industry. The results of a literature , 

review, surveys of DOTs and highway contractors, and interviews with industry experts 
and government agencies on the use of electronic bidding for highway projects are pre- 
sented. Potential benefits and concerns, plus other issues related to the full implementa- 
tion of electronic bidding in DOTs, are also presented. In addition, reported common 



plans for near future implementation of EDI technology to electronic bidding system 
processes for transportation construction projects are included. 

To develop this synthesis in a comprehensive manner and to ensure inclusion of 
significant knowledge, the Board analyzed available information assembled from nu-
merous sources, including a large number of state highway and transportation depart-
ments. A topic panel of experts in the subject area was established to guide the research 
in organizing and evaluating the collected data, and to review the final synthesis report. 

This synthesis is an immediately useful document that records the practices that were 
acceptable within the limitations of the knowledge available at the time of its prepara-
tion. As the processes of advancement continue, new knowledge can be expected to be 
added to that now at hand. 



CONTENTS 

1 SUMMARY 

3 	CHAPTER ONE 	INTEODUCflON 

Problem Statement, 3 
Research Objectives, 3 
Research Procedures, 3 
Organization of the Synthesis, 4 

5 	CHAPTER TWO ELECtRONIC DATA INTERCHANGE 

Introduction, 5 
Evolution of EDT, 5 
Tools Necessary for EDT, 6 
Transmission of Information, 6 
Security and Confidentiality in EDT, 6 
Trends in EDT, 7 

8 	CHAPTER THREE CURRENT EDI PRACTICES IN THE DOT 

BIDDING PROCESS 

Introduction, 8 
Literature Review, 8 
DOT Survey Results, 8 
Interviews with Industry Participants, 11 
Existing Software Solutions, 13 
AASHTO's Electronic Exchange System, 13 
Bid Express, 15 

16 	CHAPTER FOUR REPORTED BENEFITS AND CONCERNS 

Benefits and Concerns Reported by DOTs, 16 
Benefits and Concerns Reported by Highway 

Contractors, 16 

19 	CHAPTER FIVE 	IMPLEMENTATION OF DOT ELECTRONIC 

BIDDING SYSTEM 

Issues in Implementing Electronic Bidding in a DOT, 19 
Development of a Customized Electronic Bidding 

Process, 20 
Obtaining Necessary Hardware and Software, 20 
Training of Personnel, 20 
Operation and Control, 20 

21 	CHAPTER SIX 	CONCLUSIONS 



22 REFERENCES 

22 	BIBLIOGRAPHY AND REFERENCED COMPANIES 

23 	APPENDIX A QUESTIONNAIRE SENT TO TRANSPORTATION AGENCIES 

26 	APPENDIX B QUESTIONNAIRE SENT TO HIGHWAY CONTRACTORS 

ACKNOWLEDGMENTS 

Dorm E. Hancher, P.E., Ph.D., Chairman & Tenll-McDowell 
Chair Professor of Construction Engineering and Management, De-
partment of Civil Engineering, University of Kentucky was responsible 
for collection of the data and preparation of the report. 

Valuable assistance in the preparation of this synthesis was pro-
vided by the Topic Panel, consisting of Roger E. Biethaum, Office of 
Contracts, Iowa Department of Transportation; Claretta Duren, Fed-
eral Highway Administration; Michael D. Francois, Network Planner 
& Architect, Digex, Inc.; C. Frank Gee, Construction Engineer, Vir-
ginia Department of Transportation; Rex Grathwol, Director, Contract 
Management Bureau, New York Department of Transportation; Freder-
ick D. Heji, Engineer of Materials and Conatruction, Transportation Re-
search Board; Michael Kistler, Program Manager, Bureau of Planning 
& Research, Pennsylvania Department of Transportation; Jun Michal, 
Washington Department of Transportation; Gary R. Smith, Associate  

- 

Professor of Civil Engineering, Pennsylvania State University; Lisa 
Unnasch, Systems Analyst, Construction & Maintenance Division, 
Texas Department of Transportation; Gerald Yakowenko, Contract Ad-
ministration Group, Federal Highway Administration. 

This study was managed by Stephen F Maher, P.E., Senior Pro-
gram Officer, who wodred with the consultant, the Topic Panel, and 
the Project 20-5 Committee in the development and review of the re-
port. Assistance in Topic Panel selection and project scope develop-
ment was provided by Sally D. Luff, Senior Program Officer. Linda S. 
Mason was responsible for editing and production. 

Crawford F. Jencks, Manager, National Cooperative Highway Re- - 
search Program, assisted the NCHRP 20-5 staff and the Topic Panel. 

Information on current practice was provided by many highway 
and transportation agencies. Their cooperation and assistance are 
appreciated. 



SUBMITTAL OF BID PROPOSALS IN 
ELECTRONIC FORMAT 

SUMMARY 	Bid proposals in the transportation construction industry have been received in basically 
the same way for several decades. However, in the coming decade it is very likely that the 
industry will undergo a major change to electronic bidding. With the advancement of 
computer technology and enhanced uses of the Internet, new ways of processing bid 
information can be beneficial for both transportation agencies and highway contractors. 

Electronic bidding is not a new concept, but an attempt to adapt existing technology 
successful in other types of businesses to the construction industry. The objective of 
electronic bidding is to transmit all the project information in an electronic format. This 
information consists of bid announcements, project plans and specifications, bid proposals, 
bid submittals, and reports of bid results. This report focuses on the bidding process, 
especially the receipt of bids electronically. 

This synthesis describes the technology currently available and summarizes the practices 
followed to use electronic media to support the bidding process for transportation 
construction projects. The report gives a brief introduction to the history of Electronic Data 
Interchange (EDT), its relation to electronic bidding, and current applications in the 
transportation construction industry. The results of surveys of departments of transportation 
(DOTs) and highway contractors, plus interviews with industry experts and govenunent 
agencies, on the use of electronic bidding for highway projects are presented. Potential 
benefits and concerns, and other issues related to the implementation of electronic bidding 
in DOTs, are also presented. 

Forty-two departments of transportation responded to the synthesis survey (36 state 
DOTs, the District of Columbia and 5 Canadian DOTs). Of the agencies responding, 25 state 
agencies and two Canadian agencies currently use some type of EDT activity in their bidding 
process. Seven state DOTs and one Canadian DOT are planning or reviewing the use of EDT to 
enhance their current practices. 

Twenty-four of the 25 state DOTs using EDT in their bidding process use some type of 
EDT for bid announcements, while only 4 do so for listing their bid specifications. Foirteen 
of the users receive contractor bids in electronic format at this time; however, none actually 
receives bids fully electronically. All the users accept bids on diskettes, and the y require 
contractors to also submit a harØ copy of the bid with all signatures required. Systems in 
place range from simple electronic bulletin boards where contractors can obtain project 
information and prepared bid item sheets, to the comprehensive American Ass9ciation of 
State Highway and Transportation Officials (AASHTO) computer systems for electronic 
project administration. Use is classified by medium—bulletin board system, e-mail, World 
Wide Web, and diskette. Web pages appear to be the system of choice for the future. 

Electronic bidding systems have the potential to provide substantial savings in time and 
cost to both agencies and highway contractors. As the evolution of electronic media pro-
gresses, especially the Internet, it appears that the electronic submittal of DOT bid adver-
tisements, bid documents, and contractors' bids will become increasingly prevalent in the 
future. This raises many questions related to the adequacy, reliability, and security of exist-
ing electronic media technology, plus several questions concerning the actual bidding 



process to be followed if electronic media are used. These questions are addressed in this 

study. 
The technology to support electronic bidding systems in the transportation industry 

already exists and has been proven in other business segments. EDT has been developed 
extensively for purchasing activities in both the public and private sectors. However, there 
are bidding process management issues that must be addressed in the transportation 
industry that currently limit the development of electronic bidding systems. Some of the 
major concerns are legal approval to receive bids electronically, the validation of the bid 
information from contractors, the ability of contractors to change bid items submitted 
before the required bid time, the ability of DOTs to look at submitted bids before the 
required bid time, and the ability of small highway contractors to adapt to the new 
technology. 

It does not seem that requiring electronic bidding will cause undue hardship to small 
contractors. The hardware requirements of a personal computer with a modem and a 
telephone connection to the Internet or a dedicated computer system specified by the DOT 
do not seem unreasonable. The cost of the computer and the monthly access for connection 
to the system should be attainable for most firms. However, special arrangements may be 
necssary by DOTs to provide access to computer hook-ups in public offices for small 
contractors to use. 

Finally, it appears that any state DOT desiring to adopt electronic bidding procedures 
may benefit from considering AASHTO's Expedite, and other Trns-port modules. Work 
continues to further develop these products, and companion products are being developed 
by software vendors. The annual fees for using these AASHTO products, plus current pol-
icy restricting access to the AASHTO Trns-port DSS module to members only, may pro-
hibit their use by non-state agencies. However, small agencies can use several simple and 
inexpensive existing systems for improving their bidding process until more advanced 
software systems are developed at more feasible prices. 



CHAPTER ONE 

INTRODUCTION 

PROBLEM STATEMENT 

Several state departments of transportation (DOTs) are us-
ing electronic media for the posting of project bid information 
and, in some cases, the receipt of contractors' bids. Such sys-
tems promise potential savings in time and cost to both agen-
cies and contractors. With the progressive evolution of elec-
tronic mail and the Internet, it appears likely that electronic 
submittal of bids will become increasingly prevalent. 

Electronic data interchange (EDT) is the electronic ex-
change of information between computers. It allows for rapid 
transfer of data without the need to re-key the information, which 
eliminates the errors associated with the re-keying process. Use of 
EDT is prevalent in all businesses today and will increase in the 
future. This is also true in the transportation industry where 
large amounts of data are exchanged annually, especially for 
construction projects. DOTs are seeking to adapt EDT prac-
tices to all phases of their contracting process for projects: 

OBJECTIVES 

Contractor access to bid files prior to deadline (withdraw 
or modification), 

DOT access to bid files prior to deadline, 
Public opening of bids, 
Legislative restrictions to electronic bidding, 
Potential benefits to and concerns of contractors, 
Potential benefits to and concerns of DOTs, and 
Equity issues for small contractors. 

This synthesis of current practices addresses the issues and 
reports on common plans for implementation of EDT technol-
ogy to electronic bidding system processes for transportation 
construction projects. The study emphasizes the interface be-
tween the contractor and the DOT for bidding purposes uA to 
the contract award, with major emphasis on the potential for 
fully electronic submittal of bids. 

Bid proposals (announcements, plans, specifications, 
instructions, bid item sheets), 

Bid submittals (receipt of bids, analysis of bids, award of 
contract), and 

Posting of bid results. 

The use of EDT techniques for purchasing is a common 
practice in many industries today. Such purchases involve 
some of the same problems that confront DOTs in their project 
bidding process, such as validity of data received, protection 
of client cost data, efficiency of the process, and reliability of 
the electronic system. However, the transportation industry has 
a much more complicated purchasing system related to its 
competitive sealed-bid requirements. Contractors must submit 
responsive bids to the DOTs by a designated date and time. 
DOTs must hold all received information in strict confidence 
until a public opening of the bids, with the award going to the 
contractor with the lowest bid price. This bidding process, a 
labor-intensive one, has been developed over many years of 
practice. 

Changing to an electronic process presents many issues 
that must be addressed for successful implementation. Some 
of the major issues are 

Existing and available systems for electronic handling of 
bid information, 

Reliability of systems (transmission error, computer break-
down, on-line access), 

Validation of bid responsiveness (electronic signature, 
timeliness, prequalification, bonds or security deposits, com-
pleted bid forms), 

Security issues (confidentiality and theft of bid information), 

To summarize the current technology available and the 
practices being followed in transportation agencies for using 
electronic media in the bidding process for transportation 
construction projects, 

To identify the benefits and concerns of DOTs and con-
tractors regarding use of electronic media in the bidding proc-
ess, and 

To address the implementation issues related to elec-
tronic bidding processes. 

- 

C 
PROCEDURES 

A literature review was conducted to identify current prac-
tices of EDT in business organizations, including transporta-, 
tion agencies. Most of the useful literature was found on the 
Internet and in applications for other industries. SurveyS were 
conducted of state DOTs to identify applications of electronic 
media in their current operations, especially in their contract 
bidding process, and to ascertain their perceptions of potential 
benefits and concerns related to implementing an electronic 
bidding process. Telephone interviews were held with seal 
of the responding agencies to further discuss their current 
practices and suggestions. The U.S. Army Corps of Engineers, 
the major contracting agency for military construction projects, 
was contacted for input on their Electronic Bid Sets program. 
Selected highway contractors were surveyed to identify their 
perceived benefits and concerns with electronic bidding. Input 
was received from AASHTO and computer experts and soft-
ware vendors provided information related to EDI and its 
applications to the transportation industry. 



4 

ORGANIZATION OF THE SYNTHESIS 

Chapter 2 presents a brief history and introduction to the 
field of EDT. The findings of the surveys (found in appendixes 
A and B), contacts with DOTs and other industry participants, 
and existing software systems available for electronic bidding 
systems, with special emphasis on AASHTO's electronic ex-
change system for transportation construction projects, are  

presented in chapter 3. Chapter 4 presents the opinions of 
DOTs and contractors on the potential benefits and concerns 
related to adopting electronic bidding practices. Chapter 5 dis-
cusses infonnation on issues related to the implementation of 
electronic bidding systems by DOTs. The findings of the study 
and recommendations for further action are provided in chap-
ter 6. A list of companies mentioned in this report follows the 
reference section. 



CHAPTER TWO 

ELECTRONIC DATA INTERCHANGE 

INTRODUCTION 

This chapter gives a brief introduction of the history and 
current practices related to EDI in business today. This will set 
the stage for later discussions of the application of such prac-
tices in DOTs for establishing an electronic bidding system for 
their construction projects. 

In its simplest form. EDI is the electronic exchange of in-
formation between two computers in a specific predetermined 
format. In current practice, EDI allows for rapid, hands-off 
transfer of information, eliminating the need to re-key the in-
formation and the errors associated with the re-keying process. 
According to the EDI Group (1), the reduction in cycle time 
averages 40 percent. 

The exchange occurs in basic units called messages, or 
transaction sets, which typically relate to standard business 
documents, such as purchase orders and customer invoices. 
Over time, the business community has arrived at series of 
standardized transaction formats to cover a wide range of 
business communication needs. 

The traditional form of sending information using EDI is 
more rigid and standardized than sending electronic mall mes-
sages or sharing files through a network, a modem, or a bulle-
tin board. The straight transfer of computer files requires that 
the computer applications of both the sender and receiver  

(referred to as "trading partners") agree on the format of the 
document. The sender must use an application that creates a 
file format identical to the receiver's computer application. In 
Figure 1, major reasons for adopting EDI in the business in-
dustry are presented. 

EVOLUTION OF EDI 

It is believed that EDI has been under development in the 
United States in one form or another since the mid 1966s. EDI 
started in 1968 with a group of railroad companies concerned 
with the quality of intercompany exchanges of transportation 
data. Formation of the Transportation Data Coordinating 
Committee (TDCC) resulted. At about the same time, individ-
ual companies such as General Motors, Super Valu, Sears, and 
K-Mart were also addressing the inefficiencies of intercorpo-
rate document movement by using their own electronic (but 
proprietary) systems with their major trading partners. EDI 
developed in the grocery industry as well, which initially rec-
ognized the need for industry standards because of the amount 
of information it had to deal with. TDCC members believed 
that, between available levels of technology and the extent of 
their particular needs, a universal standard was impractical 
and unnecessary (2). 
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FIGURE 1 Reasons to adopt EDI. 



In 1973, the TDCC decided to develop a set of standards 
for EDI between companies and to invent a so-called "living 
standard" which, in 1975, resulted in the first interindustry 
EDI standard covering air, motor, ocean, rail, and some bank-
ing applications. What evolved included generic formats for 
general businesses: ANSI X12, first published in 1981; WINS 
format for the warehouse industry; UCS format for the food 
and drug industry; and TDCC. European development of EDI 
systems became active around 1984. In 1985, work started on 
EDIFACT (EDI for Administration, Commerce & Transport), 
an international standard through the auspices of the United 
Nations (2), 

In the current decade, EDI has spread quickly across 
American and international business. According to annual 
surveys conducted by the EDI Group, Ltd., and published in 
the EDI Fonm (1): 

- 

The, use of EDI in the U.S. has grown steadily. Nearly one-
quarter of those surveyed in 1993 anticipated implementing 
EDI within two years and 20% were already using ED!. The 
number of companies with no EDI plans fell dramatically. By 
1993, EDI was the second most common means of exchanging 
business documents in the U.S. [the other methods being pa-
per, voice, and fax].  Paper remained number one, but had 
fallen by nearly 50% since 1988. [In 1993, the ratio was 40% 
done on paper; 28% using EDI and the rest by fax and voice]. 

TOOLS NECESSARY FOR EDI 

The most basic elements of an EDI program consist of a 
PC, a modem, X12 translation software, and an electronic 
mailbox on a Value Added Network (VAN). The cost to an 
end user for the above elements is about $4,500 (3). The other 
cost associated with EDI is the VAN cost, which is dependent 
on the type of VAN used. According to the same source, the 
VAN cost to send and receive a typical purchase order is about 
$0.15 to $0.20 per order. The Internet will most likely be used 
more extensively in the future. 

For the host company maintaining the system, the invest-
ment in EDI is not inexpensive. The average cumulative in-
vestment ranges from $45,000 to over $1 million or an an-
nual investment of $200,000 given an average hub age of 5 
years (1). 

A VAN is a network service usually provided by the tele-
phone companies or large computer suppliers to serve as a 
post box (electronic mailbox) between EDI users. A company 
that wishes to send EDI messages dials up the VAN and de-
posits packages of messages via computer transmission into 
its post box, each package of which includes the electronic ad-
dress of the recipient. The VAN takes the data from the post 
box and sorts it into the recipients' mail boxes ready for those 
users to collect when they each dial in next. 

The use of the VANs in EDI provides a way to link types of 
computers that could not otherwise link directly. By tracking 
messages through the network, VANs record whether and 
when messages arrive, are transferred, and picked up. So if 
there is a fault at any point along the end-to-end link or if there 
is a dispute between the users, evidence can be produced to 
show what really happened. 

TRANSMISSION OF INFORMATION 

In EDI, there are two basic ways of processing the infor-
mation: 1) the traditional EDI where information is processed 
using VANs, and 2) the new method using Internet technology 
to transfer information. The second method offers more flexi-
bility and applicability to users, and it requires only an Inter-
net browser and a modem to transmit files. 

Using the Internet as the transmission medium for EDI re-
duces the number of processes necessary to complete a trans-
action. This method, however, is relatively new and is being 
tested in pilot programs. The traditional form is still the most 
widely used method for EDI. 

SECURITY AND CONFIDENTIALITY 

IN EDI 

One of the major concerns in EDI is whether or not there is 
sufficient !egal framework to operate confidently in a paperless 
environment. Premenos (4) considers the following questions 
regarding security: 

How can a sender be sure that a message goes only to 
the intended recipient? 

How can a recipient be sure that a message has not been 
altered or tampered with? 

How can a recipient be sure that the message received 
has been duly authorized and is binding on the purported 
sender? 

How can the parties be sure that no other person can 
gain access to the message and misuse the information 
therein? 

To deal with these issues, solutions are being developed by 
software companies that account for the particular aspects of 
the paperless environment. Cryptography is used to name the 
array of software programs that were developed for these pur-
poses. It comprises the following elements: encryption, de-
cryption, and authentication. 

Encryption—transforms the data into an unreadable form 
to ensure privacy. The amount of privacy attained depends on 
the level of encryption used to encode the data. The en-
cryption is limited by U.S. government regulations con-
cerned about illegal uses of encryption in crimes, terror-
ism, and national security. For domestic uses, the a!lowed 
level is 128-bit encryption (used by Internet browsers). 
40-bit encryption is breakable today within 6 hours. Every 
additional bit of encryption used doubles the time to break a 
code. 128 bits means that in 50 years (assuming a constant 
yearly tripling of processing power), it will take a year to 
break a 128-bit code (5). 

Decryption—is the reverse of encryption; it transforms the 
encrypted data back into the original, intelligible form. 

Authentication—identifies an entity such as an individual, 
a machine on a network, or an organization. Authentication is 
obtained, by the use of digital signatures and digital time 
stamps. 



Digital Signatures—bind the document to a possessor us-
ing public and private keys to encode and decode the mes-
sages. To "digitally sign" the data, it is necessary to use both 
the sender's private key and the recipient's public key to en-
code the data. This ensures that only the intended recipient 
will be able to decode the message. If a signature verification 
fails, however, it will generally be difficult to determine 
whether there was an attempted forgery or simply a transmis-
sion error. Pretty Good Privacy (PGP) (available from the MiT 
distribution site) is one of the softwares used to provide digital 
signatures. 

Digital Time Stamp—binds a document to its creation at a 
particular time. Once a document has been time stamped, it is 
not possible to modify it or change its creation date. Surety 
Technologies currently develops a software solution for creat-
ing digital time stamps. 

Encryption software can be found in common internet 
browsers, such as Netscape and Internet Explorer, which offer 
up to 128-bit encryption codes. These programs are mainly 
used for online ordering through the Internet using credit 
card information. For company use of security, the leading  

manufacturer for all of the above concerns is RSA Data Se-
curity, Inc. 

TRENDS IN EDI 

Loren Data Corporation is introducing World Wide EDT, 
which does all translation and mapping of the complex forms 
using the Internet instead of VANs as the interface. This 
promises ease of use, a much higher degree of security, and 
wider availability and accessibility. Requiring only a web 
browser that supports encryption (Netscape, Microsoft Ex-
plorer), the expected cost is a fixed fee of $50 per month, with 
no annual fees. 

EDT today spans nearly every type of transaction-bsed 
business. The potential market for EDT, however, remains 
largely untapped. While 90 percent of the Fortune 500 com-
panies are equipped with EDT, of the remaining 10Lnillion 
U.S. companies, only six percent are EDT capable. The world-
wide EDT market is poised to more than triple to $3.2 billion 
by the year 2001 from $1 billion in 1995 (6). 



CHAPTER THREE 

CURRENT EDI PRACTICES IN THE DOT BIDDING PROCESS 

INTRODUCTION 

The terms electronic data interchange (EDI) and electronic 
bidding systems (EBS) are widely used in the transportation 
construction industry and may lead to confusion in the scope 
of their definitions. EBS covers preparing bid proposals, 
availing the bid information and bid submittal sheets to con-
tractors, receiving the final bids electronically, analyzing the 
bids, awarding the contract, and the final tabulation and re-
porting of the bid results. 

EDT in the construction industry covers any type of ex-
change of information by electronic media, including EBS. 
Some construction organizations in North America and 
Europe have already implemented some kind of EDI, but only 
to a limited extent. Current uses of EDI allow for transmission 
of project information, but do not allow for the receipt of bid 
proposals electronically. This is limited basically because of 
security, authenticity, new management practices, and com-
puter system reliability issues involving the transmission of 
information to a remote recipient. 

The implementation of EDI, including EBS, can provide a 
variety of benefits to owners and contractors. Currently, the 
driving force is owners who seek automation of the bidding 
process to reduce DOT personnel requirements, to reduce er-
rors, and to save costs and time, among other benefits. To the 
contractors, benefits include the availability of project infor-
mation 24 hours a day, the convenience of submitting bids 
from their office without the risk of last minute delay situa-
tions, and the ability to resubmit their bids in case major errors 
are detected before the bid submittal deadline. 

Contractors bidding on a project can submit their bids in 
electronic format in several different ways: sending e-mail, 
filling out a form on a bulletin board system, filling out a se-- 
cure form on the Internet, and on a diskette. Once the bids are 
received in a consistent, preformatted manner, they can be 
analyzed with contract management software for a variety of 
purposes by the owner. All this is done in a systematic, paper-
less manner requiring minimal effort. 

On the project level, electronic exchange can be used to ex-
change standard types of information usually done in a time-
consuming fashion. Some types of information include addenda, 
change orders, progress payments, updated drawings, etc. The 
leyel of detail and amount of information to be exchanged de- - 
pend on the project size and importance to the owner. Along 
with all the promises of electronic bidding come some issues 
of major concern with its implementation: 

- 

- 

Security of the transmissions on the Tnternet, 
Authenticity of the information received, 
Reliability of the system, 
The extent to which it can be applied by contractors, and 

A broad range of other issues related to the need for 
changing the existing bidding process management systems to 
accommodate electronic bidding. 

LITERATURE REVIEW 

The main sources of information were gathered from the 
Tnternet, as it is the most current and up-to-date source avail-
able. Several organizations in the United States are promoting 
the use of EDT, while others exist to monitor its progress, such 
as the EDI Group. Little information was available on the 
construction industry. A first survey (Appendix A) was pre-
pared and sent to all 50 state DOTs, the District of Columbia, 
Puerto Rico, and 12 Canadian agencies to learn more about 
EDI usage among transportation agencies. A second survey 
(Appendix B) was sent to several selected highway contractors 
to obtain information on possible benefits and concerns with 
the implementation of EDI processes by the transportation 
agencies for contract bidding. 

DOT SURVEY RESULTS 

Forty-two departments of transportation responded to the 
synthesis survey (36 state DOTs, the District of Columbia, and 
5 Canadian DOTs). Table 1 classifies the respondents accord-
ing to their interest in electronic bidding. The survey results 
show a clear willingness by many DOTs to use EDI and im-
plement EBS in their construction programs within the next 
few years. Any numbers quoted on the survey results refer 
only to the 36 state and 6 non-state DOTs that responded to 
the survey. 

Twenty-five state agencies and two Canadian agencies cur-
rently use some type of EDI activity in their bidding process. 
Seven state DOTs and one Canadian DOT are planning or re-
viewing the use of EDI to enhance their current practices. 

Computer Use In Transportation 
AgencIes 

A summary of the survey responses about the computer us-
age by DOTs is shown in Figure 2 with several applications 
listed. The use of computers in DOTs shows a high level of 
importance given to contract bidding and to project acimini-
stration. The multiple uses of computers explains why the per-
centages do not total to 100 percent. 

Types of Information Exchanged 

- 

Table 2 depicts the current activities of the 25 state DOTs 
responding affirmative to using EDI in their bidding process. 



TABLE 1 

RESPONDENTS TO SURVEY OF DOTs 

DOTs Cunently Using EDI in the Bidding Process 

Albesta* Georgia 	Maryland 	NW Tenitories* Virginia 
Aiaska flilnois 	 Missouri 	Ohio Wisconsin 
Arkansas Indiana 	Montana 	Oregon Wyoming 
California Iowa 	 Nebraska 	South Carolina 
Colorado Kentucky 	New York 	Texas 
Florida Maine 	 North Carolina 	Utah 

DOTs Planning To Use EDI in the Bidding Process 

Delaware New Jersey 	Rhode Island 
Mississippi Newfoundland* 	Vermont 

DOTs Reviewing EDI Use in the Bidding Process 

Arizona Nevada 

DOTs Not Planning To Use EDI in the Bidding Process 

Connecticut New Mexico 	Washington. D.C.* 
Minnesota 'North Dakota 
New Bmnswick* Saskatchewan* 

NotU.S. state DOTs 

Estimating 

Scheduling 

Project Planning 

Project Control 

Contract Bidding 

Material Testing 

Quality Control 

Pay Estimates 

29 I 

ii 
Bid Analysis 

Change Order 
Estimates  

Other  

0 
- 	 . I 

5 	10 	15 	20 	25 	30 	35 	40 

Number of Responses per Category 

FIGURE 2 Use of computers in DOTs. 

Use is classified by the medium used, Bulletin Board System 
(B), E-Mail (E), WorldWide Web (W) and Diskette (D). 

Twenty-four of these 25 are using some type of EDI for bid 
announcements, while only 4 are using EDI for listing their 
bid specifications. Fourteen of the users receive contractor bids 
in electronic format at this time, by diskette only along with a 
signed hard copy of the bid. Many other types of bid-related 
information are also being provided. (Note: The Federal 
Highway Administration discourages the publication of plan  

holders lists and bid tabs from previously bid projects to avbid 
the potential use of such information for bid collusion.) 

Of the 25 state DOTs that are current EDI users, 11 are us-
ing AASHTO's Tms-port modules, 13 are using AASIITO's Ex-

pedite software, and 8 are using systems developed in-house 
or commercial software for EDI. 

Regarding the resources available to transportation agen-
cies, 90 percent of the agencies have e-mail capabilities and 80 
percent have an Internet connection. This makes a less-costly 



TABLE 2 

CURRRENT DOT USE OF EDI IN THE BIDDING PROCESS 

Receipt Other: List, Award 
State DOT Bid Project 	Project of Bids Plan Bid Tabs Average As-Read Sheets, Sched. Ex=Expedite A= All Projects 

Announcement Plans 	Specifications (Diskette Holder Bid Tabs Bids of Pay Items, T = Tins-Port S = Selected Projects 

Only) List Dbe Directory I = In-House T = Trial Projects 

Alaska W w w i T 
Arkansas W D W Ex,T A 
California W w w 
Colorado B D B B Ex,T A 
Florida B D B I A 
Georgia B,W D B,W B,W B,W Ex,T A 
illinois D,W W W I A 
Indiana E D D Ex,T A 
Iowa W W D W W W Ex,T A 
Kentucky W W W 
Maine W T 
Maryland B B B B B 
Missouri E B B I A 
Montana W D W W W W W Ex A 
Nebraska B D B Ex,T A 
New York B D B,I,W I S 
NorthCarolina W D I A 
Ohio W W D Ex,T A 
Oregon E,B,W B,W Ex,T A 
South Canlina D Ex, I A 
Texas B,W B,W B,W B,W B,W Ex S 
Utah E,W E,W E,W E,W E,W E,W - 	E,W I A 
Virginia B B B B 
Wisconsin E,W D Ex,T A 
Wyoming W D Ex,T A 

B-BBS, E-E-Mail, W-WWW, D-Diskette, Ex-Expedite, T-Tms-Port, I-In-House. 

0 
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startup possible for the implementation of EBS by the trans- 	which has this authority, may be the first DOT to implement a 
portation agencies. 	 full-scale electronic bidding system. 

- 

INTER VIEWS WITH INDUSTRY 
PARTICIPANTS 

Personal interviews were conducted with several profes-
sionals during the study to ascertain the current technology for 
implementing electronic bidding in the transportation industry 
and the current stage of development in the DOTs. Interviews 
were conducted with computer science professionals; person-
nel from software vendors, notably with the Info Tech Corpo-
ration, which developed AASHTO's Trns-port systems, and 
RSA Data Security, Inc.; representatives of the Associated 
General Contractors of America (AGC) and the American 
Road and Transportation Builders Association (ARTBA); and 
personnel of the Depariment of Defense's Electronic Com-
merce Resource Center; the U.S. Army Corps of Engineers, 
and several DOTs. 

Computer Software Vendors 

Discussions were held with several computer experts famil-
iar with the use of EDT software for communication and pur-
chasing activities, plus the many complicated issues related to 
security, authentication, and confidentiality in doing business. 
Several commercial software systems are available to handle 
these problems; therefore, technology is not a barrier. For ex-
ample, RSA Data Security, Inc. has security software for every 
type of EDT transmission system, which are discussed in the 
following section on existing software solutions. However, it 
will take a computer expert considerable time to develop a 
specific application, such as an electronic bidding system for 
transportation projects, to meet the specific requirements of 
the user's desired system. In order to do this, the user must 
first define a management process to be followed for their 
system. It is difficult to estimate the exact amount of effort re-
quired without knowing the details of the system desired; 
however, the technology exists to accomplish the task. 

Several discussions were held with representatives of the 
Info Tech Company, developers of AASHTO's project man-
agement computer system, Tms-port. Expedite, formerly known 
as Electronic Bid System, and Bid Express were developed by 
Info Tech specifically to handle electronic bidding. (These 
systems are discussed in more detail in the section following 
on AASHTO's Electronic Exchange System.) It is the opinion 
of those interviewed that the problem of setting up true elec-
tronic bidding in transportation agencies is not a technology 
issue, but a management issue. DOTs must establish a man-
agement process for conducting bidding electronically that is 
satisfactory to both the agency and the contracting firms 
working with them before total electronic bidding will occur. 
It took years to develop the current sealed-bid system and it 
will take time to change the system. The legal approval to ac-
cept electronic signatures will also be required and Florida, 

Highway Contractors 

Several highway contracting companies and industry asso-
ciations were contacted for their views on using an electronic 
bidding process for highway projects. All were members of 
either AGC or ARTBA. Discussions were also held with 
highway contractors in Kentucky. The consensus of the indus-
try members is that electronic bidding will come in the near 
future and that it offers many benefits to them, mostly in the 
convenience of obtaining project bid information, prepanng 
bids, and less complicated and less costly procedures for 
submitting bids. At the present time, they are quite comfort-
able with the submission of bids on diskette. However, until a 
good working process is in place, the contractors are very con-
cerned about the security of their bid information and the reli-
ability of a fully electronic system to work when they need to 
access it at bid time. If developed carefully and fairly by the 
DOTs, these contractors are not against the implementation of 
electronic bidding systems. 

United States Army Corps of 
Engineers 

The U.S. Army Corps of Engineers handles the bidding of 
millions of dollars of construction contracts each year for the 
Army, Navy, and Air Force. This involves spending millions 
of dollars to print and distribute contract solicitation docu-
ments. In 1995 and 1996, the Corps of Engineers developed 
the Electronic Bid Sets (EBS) system to produce and distribute 
these contract documents in an electronic format. Initial Pilot 
projects were highly successful in providing contractors the 
documents, free of charge, either on CD-ROM or by down-
loading from the Internet. Thousands of dollars were saved in 
printing and handling costs. The Corps is now training all of 
its personnel on use of the system and will begin using it: for 
all of its projects. The system is very user friendiy for contrac-
tors. The EBS does not include provisions for the electronic 
receipt of contractors' bids. Because of the security issues in-
volved, the Corps has decided to continue using the sealed-bid 
in envelope system until full electronic bidding is better de-
fined. More information on the Corps' EBS system can be 
obtained by contacting the Engineering Management Branch 
at Washington Headquarters. 

Departments of Transportation 

The following summaries were developed from telephone 
interviews with personnel of the listed transportation agency 
about electronic bidding activities in their agency. These are 
presented as typical activities in DOTs related to implementa-
tion of electronic bidding. 
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Alberta (Canada) Transportation Agency 

In 1994, this agency decided to set up a bulletin board 
system to allow contractors to obtain tender documents for 
construction projects electronically. They initially looked at 
several commercial services: Open Bidding System, a Cana-
dian Government initiative; CompuServe, a large public BBS 
used by several American DOTs; America Online; and Sierra 
Online, a Colorado service specializing in construction ten-
ders. Because of excessive costs or other deficiencies, they 
decided to set up their own system using Oracle Database and 
Powerbase Database Manager, giving them an inexpensive 
and easy-to-use system. 

Contractors with a PC and a modem can get an account to 
access the bulletin board. They pay $25.00 to download a set 
of tender documents in WordPerfect, which includes courier 
costs to deliver a set of reduced-size plans (11 by 17 in.). For 
$45.00 they can have courier delivery of a full-size set of 
plans. Bids are submitted by hard copy only, but diskettes are 
also encouraged. Many contractors currently use the bulletin 
board. In the summer of 1997, a committee was established to 
work on a system for receiving bids electronically. 

- 

Georgia Department of Transportation 

The DOT is actively involved in using EDI in its project 
bidding process. It announces its bid information on the Inter-
net and via CompuServe. It also provides earthwork end area 
files, bidding results, award announcements, bidders lists, bid 
tabulations, item mean prices, and pay item lists on the same 
systems. The Department uses AASHTO's Trns-port modules 
and uses the bidding module, Expedite, for its bidding process. 

Contractors can currently submit bids on diskette with hard 
copy required. Diskettes are stored and protected by Contract 
Administration personnel until the bid reading begins, then 
select CA personnel load the data to a PC and upload to the 
VAX Changes must be made on the paper copy or the con-
tractor can withdraw their bid and resubmit a new bid on 
diskette; however, most make changes on the paper submittal. 
Beginning in October 1997, all contracts over $500,000 are to 
be submitted on diskette. 

The Georgia legislature has approved electronic signature 
for business transactions; however, the DOT is not ready to go 
to full electronic bidding at this time until further study is 
made 9f the system required to assure security and reliability 
in the process. 

New York Department of Transportation 

The NYSDOT started accepting submittal of bids by 
diskette in 1994. Rather than adopt AASHTO's EBS or devise 
its own software, they asked vendors of bid development soft-
ware to modify their systems to read and write bid data ac-
cording to state specifications. Software vendors such as The 
Construction Link; Heavy Construction System Specialists; 
LEJ Software; Bid Tech; and I-lard Dollar complied as a  

service to their customers, the contractors. Bidders may also 
modify their in-house systems to support electronic bidding. In 
any case, electronic bidding becomes a seamless part of their 
existing software. This allowed rapid implementation at no 
cost to the state. Its simplicity also supported the Department's 
custom letting and award systems, which were incompatible 
with AASHTO's EBS program. 

Contractors can receive bid data by dialing in to a PC-
based BBS. Data compression allows bidders to download the 
data for all contracts for a given bid date in just a few minutes. 
Two telephone lines support the entire state at no cost to the 
bidder. NYSDOT still sells plans and specifications as hard 
copy through offices located throughout the state. Bidders re-
turn a computer diskette along with a signed hard copy of their 
bid documents. These documents back up the diskette and al-
ways prevail in case of discrepancy. The system supports 
handwritten changes up to the last minute. While electronic 
bid participation is voluntary, more than 50 percent of the bids 
are currently received in that format. NYSDOT suspends the 
BBS privileges of firms that routinely download data without 
returning a diskette with their bid. An Internet web page pro-
vides downloadable summaries of bid results and schedules. 

While the NYSDOT approach has significant limits, it 
shows that an early stage of electronic bidding is possible at 
this time in spite of numerous complications and a large con-
struction program. The agency will alter or replace this simple 
approach and support full electronic bidding to a secure mail-
box once state law permits it and the department embraces it 
as an overall improvement to the present process. 

South Carolina Department of Transportation 

SC DOT uses AASHTO's Tms-port and Expedite com-
puter software for electronic bid information on diskette for all 
projects. A hard copy bid with signature is still legally re-
quired along with a diskette. Contractors can access bid pro-
posals and browse plans, but must buy sets of prints, which 
include a diskette for bidding. They still accept bids from con-
tractors by paper only and hope to implement full electronic 
bidding in the future. They will soon have an Internet web 
page on line for advertising bids. 

Wyoming Department of Transportation 

WYDOT uses AASHTO's Trns-port and Expedite com-
puter software for electronic bid information on diskette for all 
projects. A hard copy bid with signature is still legally re-
quired along with the diskette. The agency has a web page 
on the Internet using Compuserv software to list bid pro-
posals and bid item spreadsheets for contractors. They allow 
contractors to change their bids up to the official bid time as 
long as they sign a form specifying the change. WYDOT 
plans to eventually have authority to go to fully electronic 
bidding with electronic signature. Together with Colorado, 
Iowa, Montana, Nebraska, Oregon, and Texas, WYDOT has 
hired Info Tech to modify the AASHTO Expedite software for 
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enhanced electronic bidding. The major objective is to en-
hance Expedite so that a contractor's bid can be evaluated for 
errors and omissions before submitting their final bid to the 
DOT. The consortium plans to donate the enhanced Expedite 
to AASHTO after development. 

EXISTING SOFTWARE SOLUTIONS 

Many private software companies in the United States are 
currently developing applications to fill the needs of EDI in 
the construction industry. Some transportation agencies started 
using EDI in 1992 (according to the survey responses). The 
earliest implementations allowed for publishing of bid listings 
and general project information. Some of the many software 
service companies available to assist DOTS have been mentioned 
in previous sections of the report, such as The Construction Link; 
Heavy Construction System Specialists; and Info Tech. Most of 
these companies have developed software to download bid infor-
mation from the DOT ifies and offer a spreadsheet compatible 
with the DOT's required format for submitting bids on diskette 
and hard copy. Other companies have developed software to 
provide the required attributes of an EBS, such as security of 
data, electronic signature and time, authentication, and others. 
RSA Data Security, Inc. provides a wide variety of software 
for different EDI modes of transmission. 

DOTs are seeking to adopt EDI practices to all phases of 
their contract bidding process for projects, all of which may be 
included in an EBS: 

Bid proposals (announcements, plans, specifications, 
instructions, bid item sheets), 

Bid submittals (receipt of bids, analysis of bids, award of 
contract), and 

Posting of bid results. 

There are four basic EDI modes that a DOT can use to en-
hance communication for any or all of the different phases of 
its contract bidding process: diskette and/or CDROM, E-mail, 
Bulletin Board System (BBS), and WorldWide Web (WWW). 

All of these modes can be beneficial to both DOTs and 
contractors. Diskettes and CDROMs are not fully electronic 
methods, but do enhance computer operations and save large 
quantities of paper and labor. E-mail and BBS are both text-
based systems and cannot be used efficiently for graphics. B-
mail is primarily run on the Internet (which operates on dedi-
cated telephone lines). BBSs are run on modem-phone hook-
ups with charges for calls. With the advancements of the 
WWW, it is believed that BBSs will gradually fall out of favor 
for the more popular WWW. The Web is very flexible, offering 
both text and graphic transmissions of high quality with basic 
service to external users costing about $20 per month. A web 
site (or web page) can be set up for an organization by a com-
puter service company, such as CompuServe or America On 
Line, by renting memory (space) on their computer server. The 
rate depends on the size of the memory required. 

The latter three modes offer the ability for full electronic 
exchange of data between the DOT and contractors. They have  

been widely used for the first and third phases of the bidding 
process, bid proposals and posting bid results. However, no 
DOT is currently using them for receipt of bids for two basic 
reasons. First, most states must obtain legal approval from the 
legislature to receive bids electronically. States such as Flor-
ida, Georgia, Utah, and Washington have such authority, but 
still only accept bids on diskette along with a hard copy. Sec-
ond, there is a need for each DOT to revise its current contract 
bidding process to address problems related to EDI activities. 
This process should be done with input from the contracting 
industry. Once this is done, an EBS can be developed using a 
variety of EDI modes to streamline the DOT's bidding proc-
ess. An expensive part of the process will be obtaining secu-
rity software (requiring annual fees of thousands of dollars) 
and having this software programmed into the EBS by the 
DOT or a consultant. Most DOTs have computer personnel 
who can handle this task. Another alternative would be to 
contract with a computer service company to handle 'the total 
project bidding activities for the DOT. 

AASHTO'S ELECTRONIC EXCHANGE 

SYSTEMS 

These electronic exchange systems were developed in 1982 
by Info Tech under a consulting contract with AASHTO under 
the name of Bid Analysis Management Software (BAMS) and 
Electronic Bid System (BBS). In June 1996, the system was 
purchased by AASHTO foi licensing to all member DOTs in-
terested in enhancing information exchange and management. 
Upon acquisition, AASHTO changed the BAMS name to 
Trns-port and the EBS name to Expedite. 

A workshop on the Trns-port, Expedite, and Bid Express 
software put on by personnel from Info Tech for the Kentucky 
Transportation Cabinet was attended by the researcher. This 
state-of-the-art software is customized for transportation 
agencies and the entire package is constantly reviewed and 
updated by AASHTO committees working with Info Tech. A 
brief summary of the available software is given in the report; 
full details can be obtained by contacting AASHTO's Project 
Director. 

Tms-port Modules 

Five Trns-port modules are available to meet state highway 
construction contract administration needs. Each module ad-
dresses the needs of the highvay agency at a particular mile-
stone in the highway construction contracting cycle. 

CBS (Cost Estimation System): a job and program cost-
estimating and planning tool that provides a highly productive 
environment for preparation of parametric, cost-based and bid-
based job cost estimates. It provides a full range of cost esti-
mating and scheduling support capabilities, from preliminary 
estimates needed for program planning to the final engineer's 
estimate required for award approval. 
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PES (Proposal and Estimates System): addressing the 
needs of the design and funding departments in the pre-letting 
phase of the construction process, PES allows the engineer to 
prepare detailed estimates for highway construction projects, 
combine projects into proposals, and select a group of pro-
posals for abid letting package. 

LAS (Letting and Award System): designed specifically 
to assist highway agency personnel in advertising bids, proc-
essing bid information, evaluating bids, and making award 
decisions, LAS provides on-line and batch data ently with full 
edit checking and verification for vendor bids, produces the 
bid tabulation report, and performs analysis on received bids. 
Additionally, it maintains the Planholders List, produces 
mailing lists, and maintains information for invoicing vendors 
for proposals and plans purchased. 

CAS (Construction Administration System): from award 
to final payment, CAS manages contract information and 
contractor payments, offering a complete set of management 
information reports detailing construction progress. It ad-
dresses the construction offices's needs regarding contractor 
payments (progress or final), subcontract approval and track-
ing,, and modifications to original contract specifications 
(change orders and supplemental agreements). Also included 
is the ability to track DBE/WBE subcontractor and supplier 
information and payments. 

DSS (Decision Support System): provides a complete 
historical database of construction contract information spe-
cifically designed to provide decision support in bid re-
view and evaluation, collusion detection, vendor (contractor) 
analysis, item price estimation, and planning and budgeting 
processes. 

It should be noted that these modules were developed to 
work together for a complete construction contract manage-
ment system and are not all stand-alone systems. CES and 
CAS can be used independently; however, PES and LAS were  

designed to work together. DSS appears to be a valuable data 
base with many benefits; it comes with Trns-port, which is 
useful for analyzing and reviewing bids. The annual fees for 
licensing these modules from AASHTO includes considerable 
consulting assistance: the 1997-98 fee schedule is: 

Base Fee: $31,700 (always charged) 

Modules: 	CES $15,800 
PES $15,800 
LAS $15,800 
CAS $15,800 
DSS $15,800 

Expedite 

Expedite (formerly the Electronic Bid System, EBS) is a 
PC-based collection of programs designed to work with Trns-
port PES and LAS or any similar proposal preparation and bid 
letting management system to allow bidders to receive pro-
posal 

ro
posal item schedules and submit item bids in a secure ma-
chine-readable form. (Expedite does not have to be used with 
the other Tms-port modules). It supports proposals with alter-
nate sections and alternate items, lump-sum and fixed-price 
items, marking proposals as information only or with serial 
numbers and distribution of amendments in electronic form. 

Expedite consists of several components, some intended to 
be run by the state highway agency and others to be run by 
bidders. A flow diagram of this process is shown in Figure 3 
for the Trns-portlExpedite package; however, it can be used 
with software other than Trns-port. The first component will 
convert a file of proposal item information, taken from PES or 
a similar system (Step 1), into an electronic proposal or 
amendment file for distribution to prospective bidders (Step 
2). The second component allows contractors to prepare bid 
prices and complete the bid proposal, which is then sent back 

FIGURE 3 Trns-Port—Expedite Flow of Information. 
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to Expedite (Step 3). The third component, run by the state 
highway agency, checks the electronic bid for validity and data 
errors, prints information for comparison of the electronic bid 
to the paper bid, and converts the bid proposal to a file suit-
able for loading into LAS or a similar system (Step 4). The fi-
nal component allows the state highway agency to enter bid 
data from proposals submitted manually in a PC-based pro-
gram for loading into LAS or a similar system. 

As indicated, a DOT could use Expedite without using any 
of the other AASHTO Trns-port modules. If they are using any 
of the modules already, then Expedite is available at no addi-
tional charge. If not, an annual fee of $10,000 is charged for 
the Expedite module, plus the agency will have to purchase 
other supporting software for proposal preparation and bid 
letting management. 

- 

- 

BID EXPRESS 

Bid Express is a new software developed by Info-Tech that 
could serve as an interface between the bid management systems, 
Trns-Port, and Expedite modules to transfer the information be-
tween the transportation agency and the bidders. It is an example 
of the type of bidding service software that could be contracted for 
by DOTS to handle their bidding process. It was originally de-
signed for the Wisconsin DOT and was piloted in 1996 and put in 
production in 1997. More than one hundred contractors in Wis-
consin are using this service and many more are expected to join 
in. Florida DOT is cuffently considering using the same service. 

The information from the Trns-port modules is converted 
into HTML files and published in a secure web site for  

downloading by the contractors. In order to provide a secure 
web site for the DOT and contractors, Info Tech is using IBM 
Advantis, a secure Internet Protocol system. The contractors 
can access the information using login and passwords and 
download project information along with the Expedite-format 
proposals. Bid Express has been developed as a secure, 
totally electronic bid system, but has not yet been fully imple-
mented because of liability issues concerned with handling 
contractors' bids. At this time, contractors still submit their 
bids on a diskette, along with a hard copy, to the DOT for 
analysis. Also, the existing legislation in most states does 
not yet allow the use of electronic transmission for contract 
bidding. 

Bid Express offers the convenience to use any bid software 
analysis program (not only Trns-Port) in conjunction with Ex-
pedite. This is convenient for DOTs that are not currently us-
ing the Trns-port modules, but want to streamline their bid-
ding process. It may be possible for city governments and 
other local transportation agencies to use Bid Express. 

Essentially, the DOT hires Info Tech to advertise its con-
tract RFP information and manage the bid submittal process, 
thus reducing the DOT's cost for personnel to administer the 
EDI system. The cost to the bidders (contractors) is a flat fee 
of $25 a month and the required equipment is a computer with 
a modem. Local network connect time is charged at $8.00 per 
hour and 800-numberaccess is charged at $16.00 per hour. 
Info-Tech requires a minimum of 100 bidders to start the pro-
gram and provision of the following information by the DOT 
to Info-Tech: Contract advertisements, schedule of bid items, 
and timely updates for changes. The DOT is not charged by 
Info Tech for operating this service once it is developed. 



16 

CHAPTER FOUR 

REPORTED BENEFITS AND CONCERNS 

BENEFITS AND CONCERNS REPORTED 

BY DOTs 

A request of emphasis in the questionnaire (Appendix A) 
sent to all DOTs was to list their perceived benefits and con-
cerns with using electronic data interchange methods in the 
bidding process for highway projects. Graphical summaries of 
the responses received are shown in Figures 4 and 5. 

The major benefits noted were time savings, increased ac-
curacy, and increased convenience in the bidding process. The 
major concerns noted were security of the bids and reliability 
of thç bidding system. 

There is a tremendous potential for savings in reduced per-
sonnel costs to prepare and distribute bid proposals, and to 
collect, record, and analyze bids when EDT methods are used 
by DOTs. There is also a tremendous potential for savings in 
printing costs for plans and specifications, as the Corps of 
Engineers has proven with its EBS efforts. At a meeting of the 
AASHTO Construction Subcommittee's Computer Task Force 
in Branson, Missouri in August, 1997, it was noted that excel-
lent savings can be realized in the bidding system even if 
DOTs do not go with full electronic bid transmission. Some 
membTers questioned whether the marginal benefit of going 
fully electronic would offset the problems and costs associated  

with the security requirements necessary for the full electronic 
process to function. 

BENEFITS AND CONCERNS REPORTED BY 
HIGHWAY CONTRACTORS 

The questionnaire shown in Appendix B was sent to more 
than 50 major highway contractors recommended by the Con-
tractor Division Staff Contacts for American Road and Trans-
portation Builders Association and the Associated General 
Contractors of America. As can be seen, this questionnaire 
was much simpler than that sent to the DOTs and primarily 
asked for input on the perceived benefits and concerns of us-
ing electronic data interchange methods in the bidding proc-
ess, and for opinions on access to the contractor's formal bid 
submittal before the final bid letting deadlilne. Summaries of 
the responses received from highway contractors on EBS 
benefits and concerns are shown in Figures 6 and 7, including 
responses from Kentucky contractors, a total of 39 responses 
were received. 

The primary potential benefits of electronic bidding were 
believed to be the ease of obtaining project bid information, a 
more efficient process for preparing a bid, and the increased 
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FIGURE 6 Potential benefits of EBS reported by contractors. 

ease of submitting bids to the DOT (with associated savings 	formation. They are very concerned with tampering of their 
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FIGURE 7 Major concerns of EBS reported by contractors. 

TABLE 3 

CONTRACTOR RESPONSE TO ACCESS TO BID DATE PRIOR TO DEADLINE 

If electronic bidding is implemented for all highway projects, 
a) Should the contractor be able to modify submitted bids before the final deadline? 

2 
Yes No 	 Total 

AGC 	 16 3 	 19 
ARTBA 	 7 1 	 8 
KY 	 II 1 	 12 
Total 	 34 5 	 39 

) 	 b) Should the DOT have access to submitted bids before the deadline/bid opening? 

Yes No 	 Total 

AGC 	 0 19 	 19 
ARTBA 	 0 8 	 8 
KY 	 0 12 	 .12 
Total 	 0 39 	 39 

compuers on bid day and problems with their own computers responses are summarized in Table 3, classified by contractor 
when1time to submit bids. Finally, there was some concern group. Responding contractors strongly agreed that they should be 
withthe management of the new bidding process. able to access their bids and ma.ke  modifications prior to the 

The contractors were also asked specific questions about deadline, but unanimously agreed that the DOT should not have 
access to their submitted bids before the final bid deadline. The access to their bid information before the public bid opening. 
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ISSUES IN IMPLEMENTING ELECTRONIC 

BIDDING IN A DOT 

Several DOTs have initiated EDT activities to facilitate the 
bidding process for their construction projects. However, none 
has implemented a true electronic bidding system where bids 
are transmitted electronically via computer from a contractor 
to the agency. The technology exists and is being used in other 
sectors of business; however, the specific nature of the com-
petitive bidding process for DOT projects requires that several 
issues be addressed before any implementation. Some of the 
key issues are identified and discussed below. 

Reliability 

This concerns the availability of the system to the users 
and the probability of system failures. The critical point occurs 
close to the bid date with a situation of high network traffic. 
This could result in frustration and underrating of the system 
by users not able to send their bids. Some external factors 
should be considered in the reliability of the system also. Cur-
rently, the reliability of the Internet is not guaranteed by any 
organization, although it is unlikely that all servers in an area 
will turn inoperable simultaneously (e.g., a major electricity 
blackout). In this matter, the traditional form of EDT (using 
dedicated telephone service lines from a vendor such as 
AT&T) offers more reliability than using Internet access. 

Security 

Security is probably the most serious concern, but it is not 
necessarily the most difficult to address. The security of the 
information is critical to bidders who may not feel comfortable 
sending their proposal through an electronic connection. En-
cryption is currently the best solution to address the security 
issue. The current level of security attained with 128-bit en-
cryption offers far more security than is needed for bidding 
purposes. Companies such as RSA Data Security have proven 
security software available for any EDI mode used for EBS 
systems. Of concern would be the integrity of DOT personnel 
with access to review a contractor's bid price prior to the bid 
letting time. However, this concern exists for more traditional 
current practice as well, and is not new. 

Authentication 

Authenticating processes ensure that a message from a 
particular bidder can have originated from that bidder only. 
This can be handled by digital signature software that is al-
ready available. 

Validation 

Validation of files is closely related to the issue of authen-
tication and concerns whether transmitted data have been al-
tered. This can be handled with digital signature and digital 
time software on the market. 

Start-up Costs 

The initial costs to the transportation agency will depend 
on the additional software, hardware, and personnel needed to 
implement the electronic system. The potential for offsetting 
savings is very high. 

Compatibility 

Compatibility addresses the differences in computer soft-
ware and operating systems. This issue is much less critical 
when EBS is used over the Internet instead of a VAN. With all 
of the methods and software available for EDT operations on 
basic PCs, compatibility should not be a major problemito ad-
dress when setting up an EBS. 

Government Regulations 

The legislation in most states currently does not allow for 
electronic signatures of documents on the Internet; until tiis 
changes full electronic submission of bids is prohibited. Also, 
electronic data interchange currently being done is voluntary 
and bids are still accepted by paper only. If full electrcinic 
bidding is approved for DOTs, paper bids may still be <re-
ceived, especially from small contractors. 

Equity For Small Contractors 

There is concern that small contractors may have prOblems 
submitting bids on an electronic system. DOTs may have to 
provide access to computers and training to allow sucl'con-
tractors to participate. It is probable that many small contrac-
tors will have the computer equipment to access an EBS in the 
future. 

Electronic Transfer of Funds 

The ability to prove bonding or for a deposit to be submit-
ted electronically with a bid requires electronic transfer of 
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funds. A bonding company could easily provide an electronic 
message verifying that a bond has been obtained. As for a de-
posit, the technology exists now for financial credit to be se-
curely transferred from the account of a bidder to the account 
of a DOT, although the costs are much higher than bonding 
verification. 

EBS Management Process 

Several issues need to be addressed in the management 
process to be followed for a DOT's electronic bidding system. 
Some of the issues are: contractor and DOT access to the con-
tractor bid files before the deadline; public opening of bids; 
impat of computer problems by DOT or contractor on bid 
day; addenda to original bid information. Jointly developed 
agreements are needed, and perhaps enabling legislation, in-
volving the DOT and the contractors in a given state, to iden-
tify the process to be followed for an EBS and the legal re-
sponsibilities of the parties involved. This is a very itnportant 
task and should be done before developing the EBS. As noted, 
this management process should address operating procedures 
to be followed for all phases of the bidding process: 

.. Bid proposals (announcements, plans, specifications, 
instructions, bid item sheets), 

.. Bid submittals (receipt of bids, analysis of bids, award of 
contract), and 

Posting of bid results. 

DEVELOPMENT OF A CUSTOMIZED 
ELECTRONIC BIDDING PROCESS 

It appears that the software currently available from 
AASHTO is fully capable of handing the electronic bidding 
process in DOTs. Other software is currently being developed 
to complement the AASHTO Trns-port modules to make the 
process even more efficient. It would seem logical for a state 
transportation agency to proceed in this direction. 
,Development of a customized electronic bidding process 

that does not use the AASHTO software could require consid-
erable time and expense. The DOT would have to put together 
a computer system that would support the full process of ad-
vertising, receiving bids, and awarding contracts electroni-
cally. It may also be possible to purchase a commercial system 
or hire a service company to provide the service. However, 
some DOTs may decide to develop their own customized sys-
tem. A computer consultant could be hired to set up this sys-
tem, although the computer personnel in most DOTs should 
have the capability to do this, since most software vendors 
will help them implement their software packages. The 
cost to develop a system depends on the complexity desired of 
the system. 

Developing a customized EDI process would seem more 
appropriate when publishing bid information only, thus not in-
volving the transmission of legal and financial documents by 
electronic media. This is already being done by several DOTs  

using readily available and inexpensive software, with very 
satisfactory results. Such systems are still used on a voluntary 
basis and are not required of all bidders. All aspects of an EBS 
up to the actual electronic submission of the bid, plus the pub-
lishing of final bid results, can easily be done with a Web page 
setup. The bids could be received by diskette. There are now 
computer service companies willing to provide this service for 
a DOT, thus eliminating the need for the DOT to develop a 
system to receive bids. 

OBTAINING NECESSARY HARDWARE 
AND SOFTWARE 

The hardware needed for electronic bidding is not special 
and is readily available now. The DOT will need a dedicated 
computer and supporting equipment to advertise projects, and 
to receive and evaluate bids. A detailed analysis of the specific 
equipment needed would depend on the characteristics desired 
in the system. A contractor should need no more than a PC 
with a modem and a telephone connection to the Internet or a 
dedicated computer system specified by the DOT. Obtaining 
the necessary hardware should not be a problem for either 
party. 

The software requirements depend on whether the DOT 
chooses to set up its system using the AASHTO software or to 
develop a customized system. If following the latter path, it is 
highly reconmiended to use existing software. The contractor 
should not require any special software, except for possibly a 
spreadsheet program. 

TRAINING OF PERSONNEL 

Personnel training will almost certainly be required by both 
the DOT and the contractors if optimum use of the electronic 
bidding process is to be attained. Most likely, the DOT will 
have to provide such training or arrange for it to be provided. 
It is not anticipated that the training will be very difficult and 
will be mostly informational on the use of the electronic sys-
tem and the process to follow. AASHTO and several computer 
service companies provide training as part of the annual serv-
ice agreements for their products. 

OPERATION AND CONTROL 

- 

- 

Operation and control of any electronic bidding system will 
be the responsibility of the DOT or its specified agent. Once 
again, a detailed management process for an EBS should be 
established by a DOT, with industry input, prior to developing 
or implementing electronic bidding for its construction con-
tracts. Several of the issues to consider were discussed in the 
previous section on issues in implementing electronic bidding 
in a DOT. Periodic input should be sought from both DOT 
personnel and the local contracting industry to be sure the 
system is working smoothly and to identify possible improve-
ments in the system. 
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CONCLUSIONS 

This synthesis summarizes the current technology available 
to support the bidding process for transportation construction 
projects using electronic media processes and describes practices 
being followed. The report gave a brief introduction to the 
history of electronic data interchange (ED!), its relation to 
electronic bidding, and current applications in the transporta-
tion construction industry. The results of surveys of departments of 
transportation and highway contractors, plus interviews with 
industry experts and government agencies, on the use of elec-
tronic bidding for highway projects were presented. Potential 
benefits and concerns, plus other issues related to the imple-
mentation of electronic bidding in DOTs, are also presented. 

The findings of the study and conclusions drawn from sur-
vey responses are summarized below. 

Several state departments of transportation (DOTs) are now 
using electronic media to post project bid information and in 
some cases to show receipt of contractors' bids. However, 
none actually receives bids electronically, but many accept 
bids on diskettes. In addition, they all require contractors to 
also submit a hard copy of the bid proposal with all signatures 
required. Systems in place range from simple electronic bulle- - 
tin boards where contractors can obtain project information 
and download bid item forms, to the comprehensive AASHTO 
computer systems for electronic project administration. Most 
agencies have plans to implement new, or enhance their exist-
ing, electronic systems in the future. 

Electronic bidding systems (EBS) have the potential to 
provide substantial savings in time and costs to both agencies 
and highway contractors. Due to the progressive evolution of 
electronic media, especially the Internet, it appears that the 
electronic submittal of DOT bid advertisements, bid docu-
ments, and contractors' bids will become increasingly preva-
lent in the future. This raises many questions related to the 
adequacy, reliability, and security of existing electronic media 
technology, as well as questions concerning the actual bidding 
process to be followed if electronic media are used. 

The technology to support electronic bidding systems in the 
transportation industry already exists and has been proven in 
other business segments. ED! has been developed extensively 
for purchasing activities in both the public and private sectors. 
However, there are bidding process management issues that 
must be addressed in the transportation industry that currently 
limit the development and implementation of EBS. Some of 
the major concerns are legal approval to receive bids electroni-
cally, the validation of the bid information from contractors, 
the ability of contractors to change bid items submitted before 
the required bid time, the ability of DOTs to look at submitted 
bids before the required bid time, and the ability of small 
highway contractors to adapt to the new technology. 

It does not seem that requiring electronic bidding will 
cause undue hardship to small contractors. The hardware re- - 
quirements of a personal computer with a modem and a tele-
phone connection to the Internet or a dedicated computer sys-
tem specified by the DOT do not seem unreasonable. The cos( 
of the computer and the monthly access for connection to the 
system should be attainable for most firms. However, speial 
arrangements may be necessary by DOTs to provide access to 
computer hook-ups in public offices for small contractors to 
use. 	 11  

Finally, it appears that any state DOT desiring td..adopt 
electronic bidding may benefit from considering AASHTO's 
Expedite, and other Tms-port modules. Efforts contintè to 
further develop and enhance these products, and compnion 
products are being developed by software vendors. The añflual 
fees for using these AASHTO products, plus current policy 
restricting access to the AASHTO This-port DSS module to 
members only, may prohibit their use by non-state agencies-
However, small agencies can use several simple and inexpen-
sive existing systems for improving their bidding process until 
more advanced software systems are developed at more feasi- 
ble prices. 	 / 

Based on the findings and conclusions, some recommen-
dations are presented for consideration. 

It is very likely that DOTs would benefit from continuing to 
pursue the implementation of EBS for highway construction. 
projects. This could start with electronic announcements of bid 
proposals and develop over time to a complete system from 
announcements of new proposals to final announcement of the 
winning bids, 

State DOTs may want to consider using the AASHTO 
Trns-port software modules and other supporting software for 
their EBS. They are specifically designed for transportatin 
agencies and have on-going support and development. 

DOTs will probably need to develop training programs for 
contractors as part of their implementation program if they 
adopt full electronic bidding. 	 / 

DOTs may want to consider fonning working groups with 
members of their organizations and members of the highway 
contractors in their state to develop a total process foE  elec-
tronic bidding that is fair and beneficial to all participantS,  

DOTs may need to set up special programs in the i[iitial 
implementation stages of an EBS to ensure that small contrac-
tors are not penalized for the lack of resources to comply with 
the new process. 

Further research is needed to identify the key elements of 
an effective management system fdr operating an EBS in a 
DOT and to identify the benefits and costs associated with its 
implementation. 
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APPENDIX A 

Questionnaire Sent to Transportation Agencies 

NCHRP Project 20-5, Synthesis Topic 28-07 

SUBMIAL OF BID PROPOSALS IN ELECTRONIC FORMAT 

QUESTIONNAIRE 

PURPOSE OF THIS SURVEY 

Several state departments of transportation (DOTs) are now using electronic data interchange (EDI) for the posting and 
in some cases receipt of bid proposals. Such systems promise potential savings in time and cost to both the agency and 
contractors. Due to the progressive evolution of electronic mail and the Internet, it appears that the electronic 
interchange of DOT bid advertisements, bid documents and bid proposals will become increasingly prevalent in the 
future. This raises many questions related to the adequacy, reliability and security of existing electronic media 
technology, plus several questions concerning the actual bidding process to be followed if electronic media are used. 
This synthesis will emphasize the interface between the contractor and the DOT for bidding purposes up to the contract 
award, it will address the potential benefits and possible concerns of utilizing electronic media in the bidding process, 
plus it will also address the issues related to the implementation of such a process in a DOT. 

Please complete the following request for information to aid the processing of this survey: 

Agency: 

Address: 

City: 	State: 
	

ZIP: 

Questionnaire Completed By:______________________________________ 

PositionfTitle: 	 Date: 

Telephone: 	FAX:  

Email  

PLEASE RETURN QUESTIONNAIRE AND SUPPORTING INFORMATION BY: March 7, 1997 

TO: 	 Dr. Donn E. Hancher 
Civil Engineering Department 	 TEL: 606-2574857 
University of Kentucky 	 FAX: 606-2574404 
Lexington, KY 40506-0281 	 email: hancher@engr.uky.edu  

THANK YOU FOR YOUR VALUABLE ASSISTANCE ON THIS PROJECT!! 
PLEASE WRITE ON THE BACK OF ANY PAGES IF YOU NEED MORE SPACE FOR YOUR RESPONSES. 

SECTION 1 CURRENT USE OF ELECTRONIC BIDDING SYSTEMS BY DOT's 

What is the current use of computers by your DOT in the construction process? 

(Please check all the applicable systems where computers are used): 
Estimating 	 Contract Bidding 
Scheduling 	 Material Testing 
Project Planning 	 Quality Control 
Project Control 

Other, please specify:  

2. 	Do your DOT personnel have access to the following? 
E-mail: 

No 	Yes. Restrictions? 

Internet: 
No 	Yes. Restrictions?____________________________________________ 

	

3. 	Does your DOT have its own home page on the World-Wide-Web (WWW)? 

NO 
YES 

	

4. 	Are you currently using any type of electronic data interchange (EDI) for your construction projects? 

a. 	NO 	(If NO please go to question No. II) 
C. 	- YES. Started 	/ 	/_(if YES please go to question 5) 
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SECTION 2 CUR1NT USERS OF ELECTRONIC BIDDING SYSTEMS IN DOT's 	 8. 

5. 	Please check the types of information exchanged and 	the media used. 

Bid announcements 	 E-mail 	 WWW 	 Diskette 

Project Plans 	 E-mail 	 WWW 	 Diskette 

Project specifications 	 E-mail 	 WWW 	 Diskette 

Receipt of bid proposals 	 E-mail 	 WWW 	 Diskette 

(Indicate if: Required or 	Optional) 
Other, please specify: 

- 

Authentication and Security. 

Please specify how you handle authentication of electronic information received 

Please specify how you handle privacy of electronic information received 

 

6. 	Indicate the electronic data interchange system(s) currently in use in your bidding process: 

EXPEDITE (By AASHTO, formally EBS) 	TRNS-PORT (By AASHTO, 
formally BAMS) 

An in-house developed system: (Please explain) 

A commercially available system: (Please identify supplier)  

Based on your experience with electronic data interchange, please list the major benefits and concerns, 
whether attained or expected: 

Major Benefits: 

 

 

Major Concerns: 

 

 

9. 

 

10. 	Please note any future enhancements planned for your electronic data interchange system in the 
bidding process. 

7. 	Do you use your electronic data system(s) for bidding process on: 

All projects 

- Selected projects: (Please explain) 

C. 	- Trial basis only:. (Please explain) 	
Please go to Question 13 



SECTION 3 CURRENT NON-USERS OF ELECTRONIC BIDDING IN DOT's 

II. 	Are .you planning to implement any electronic data interchange systems in the near future? 
NO 
YES 	If YES, please indicate uses and the system(s) to implement: 

Possible uses of electronic data interchange information systems and methods of transmission. 
Bid announcements 	 E-mail 	 WWW 	 Diskette 

Project Plans 	 E-mail 	 WWW 	 Diskette 

Project specifications 	 E-mail 	 WWW 	 Diskette 
Receipt of bid proposals 	 E-mail 	 WWW 	 Diskette 

Other, please specify: 

Possible Software solutions: 
(I) - EXPEDITE (By AASHTO, formally EBS): 

TRNS-PORT (By AASHTO, formally BAMS) 
- An in-house developed system: (Please explain) 

A commercially available system: (Please identify supplier)  

SECTION 4 REQUEST FOR FURTHER COOPERATION WITH SYNTHESIS 

Are you willing to discuss further issues related to electronic data interchange systems in the 
bidding process with the researcher? 

 
_YES 

NO 

14. 	If YES, please specify the person(s) in your organization to contact: 

Name: 

PositionlTitle: 

Address: 

City: 	State: 	ZIP: 

Telephone: (__________________________ FAX: ( 	)_ 

E-mail Address: 

Thank you for your cooperation. Please return this questionnaire by February 21, 1997 
to: 

12. 	What, in your opinion, are the major benefits and concerns of using electronic data interchange 
systems? 

a. 	Major Benefits: 

 

 

b. 	Major Concerns: 

 

 

Dr. Donn E. Hancher 
Civil Engineering Department 
University of Kentucky 
Lexington, KY 40506-0281 

TEL: 606-2574857 
FAX: 606-2574404 
email: hancherengr.uky.edu  

. 	r 	 'K 	 _,__,.-._ 
t,J 



3. 	What are the most primary uses of the Internet in your company 

Marketing 

Looking up information 

Communicationi (e-mail, etc) 

Other, please specify 

PLEASE RETURN QUESTIONNAIRE AND SUPPORTING INFORMATION BY: June 6, 1997 

TO: 	 Dr. Donn E. Hancher 
Civil Engineering Department 	 TEL: 606-2574857 

University of Kentucky 	 FAX: 606-2574404 
Lexington, KY 40506-028 1 	 email: hancherengr.uky.edu  

APPENDIXB 

Questionnaire Sent to Highway Contractors 

NCHRP Project 20-5, Synthesis Topic 28-07 
ELECTRONIC BIDDING SYSTEMS 

HIGHWAY CONTRACTOR QUESTIONNAIRE 

PURPOSE OF THIS SURVEY 

Several state departments of transportation (DOTs) are now using electronic data interchange (EDI) for 
the posting and in some cases receipt of bid proposals. Such systems promise potential savings in time and cost 
to both the contractor and the state agency. Due to the progressive evolution of electronic mail and the Internet, 
it appears that the electronic interchange of DOT bid advertisements, bid documents and bid proposals will 
become increasingly prevalent in the future. This raises many questions related to the applicability, adequacy, 
reliability and security of existing electronic media technology, plus several questions concerning the impact on 
the users, whether big or small contractor firms. This synthesis will emphasize the interface between the 
contractor and the DOT for bidding purposes up to the contract award. It will address the potential benefits and 
possible concerns of utilizing electronic media in the bidding process, plus it will also address the issues related 
to the implementation of such a process. 

Please complete the following request for information to aid the processing of this survey: 

City: 	State: ____________ ZIP:  

Questionnaire Completed By:_______________________________________________ 

PositionlFitle: 	 Date: 

Telephone: 	FAX: 	 Email:____________ 

What is the current use of computers by your company in the construction process? 

(Please check all the applicable systems where computers are used): 

Estimating 	 Project Planning 

Scheduling 	 Project Control 

Other, please specify:  

	

4. 	If the Department of Transportation used Electronic Data Interchange methods for project bid 
proposals, bid submittals, and bid reviews, what would be the major benefits and concerns to your 
company? 

Major Benefits: 

 

 

 

Major Concerns: 

2. 

3. 

4. 

	

5. 	If electronic bidding is implemented for all highway projects, 

Should contractors be able to modify submitted bids before the final deadline? 

YES 	 NO 

Should the DOT have access to submitted bids before the deadline/bid opening? 

YES 	 NO 

	

6. 	Please indicate any other comments related to the implementation of Electronic Bidding Systems: 

C,, 

2. 	Does your company have an Internet connection? 

YES 

_NO ( Are you planning to use Internet in the near future? _, please go to question No. 4 



THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research 
Council, a private, nonprofit institution that provides independent .advice on scientific and 
technical issues under a congressional charter. The Research Council is the principal operating 
arm of the National Academy of Sciences and the National Academy of Engineering. 

The mission of the Transportation Research Board is to promote innovation and progress 
in transportation by stimulating and conducting research, facilitating the dissemination of 
information, and encouraging the implementation of research findings. The Board's varied 
activities annually draw on approximately 4,000 engineers, scientists, and other transportation 
researchers and practitioners from the public and private sectors and academia, all of whom 
contribute their expertise in the public interest. The program is supported by state 
transportation departments, federal agencies including the component administrations of the 
U.S. Department of Transportation, and other organizations and individuals interested in the 
development of transportation. 

The National Academy of Sciences is a nonprofit, self-perpetuating society of 
distinguished scholars engaged in scientific and engineering research, dedicated to the 
furtherance of science and technology and to their use for the general welfare. Upon the 
authority of the charter granted to it by the congress in 1863, the Academy has a mandate 
that requires it to advise the federal government on scientific and technical matters. Dr. Bruce 
Alberts is president of the National Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the 
National Academy of Sciences, as a parallel organization of outstanding engineers. It is 
autonomous in its administration and in the selection of its members, sharing with the 
National Academy of Sciences the responsibility for advising the federal government. The 
National Academy of Engineering also sponsors engineering programs aimed at meeting 
national needs, encouraging education and research, and recognizes the superior achievements of 
engineers. Dr. William A.Wulf is president of the National Academy of Engineering. 

The Institute of Medicine was established in 1970 by the National Academy of Sciences 
to secure the services of eminent members of appropriate professions in the examination of 
policy matters pertaining to the health of the public. The Institute acts under the 
responsibility given to the National Academy of Sciences, by its congressional charter to be 
an adviser to the federal government and, upon  its own initiative, to identify issues of 
medical care, research, and education. Dr. Kenneth I. Shine is president of the Institute of 
Medicine. 

The National Research Council was organized by the National Academy of Sciences in 
1916 to associate the broad community of science and technology with the Academy's 
purposes of furthering knowledge and advising the federal government. Functioning in 
accordance with general policies determined by the Academy, the Council has become the 
principal operating agency of both the National Academy of Sciences and the National 
Academy of Engineering in providing services to the government, the public, and the 
scientific and engineering communities. The Council is administered jointly by bdth 
Academies and the Institute of Medicine. Dr. Bruce Alberts and Dr. William A. Wuif are 
chairman and vice chairman, respectively, of the National Research Council. 
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